

[image: image]





Frontiers eBook Copyright Statement

The copyright in the text of individual articles in this eBook is the property of their respective authors or their respective institutions or funders. The copyright in graphics and images within each article may be subject to copyright of other parties. In both cases this is subject to a license granted to Frontiers.

The compilation of articles constituting this eBook is the property of Frontiers.

Each article within this eBook, and the eBook itself, are published under the most recent version of the Creative Commons CC-BY licence. The version current at the date of publication of this eBook is CC-BY 4.0. If the CC-BY licence is updated, the licence granted by Frontiers is automatically updated to the new version.

When exercising any right under the CC-BY licence, Frontiers must be attributed as the original publisher of the article or eBook, as applicable.

Authors have the responsibility of ensuring that any graphics or other materials which are the property of others may be included in the CC-BY licence, but this should be checked before relying on the CC-BY licence to reproduce those materials. Any copyright notices relating to those materials must be complied with.

Copyright and source acknowledgement notices may not be removed and must be displayed in any copy, derivative work or partial copy which includes the elements in question.

All copyright, and all rights therein, are protected by national and international copyright laws. The above represents a summary only. For further information please read Frontiers’ Conditions for Website Use and Copyright Statement, and the applicable CC-BY licence.



ISSN 1664-8714
ISBN 978-2-88974-563-0
DOI 10.3389/978-2-88974-563-0

About Frontiers

Frontiers is more than just an open-access publisher of scholarly articles: it is a pioneering approach to the world of academia, radically improving the way scholarly research is managed. The grand vision of Frontiers is a world where all people have an equal opportunity to seek, share and generate knowledge. Frontiers provides immediate and permanent online open access to all its publications, but this alone is not enough to realize our grand goals.

Frontiers Journal Series

The Frontiers Journal Series is a multi-tier and interdisciplinary set of open-access, online journals, promising a paradigm shift from the current review, selection and dissemination processes in academic publishing. All Frontiers journals are driven by researchers for researchers; therefore, they constitute a service to the scholarly community. At the same time, the Frontiers Journal Series operates on a revolutionary invention, the tiered publishing system, initially addressing specific communities of scholars, and gradually climbing up to broader public understanding, thus serving the interests of the lay society, too.

Dedication to Quality

Each Frontiers article is a landmark of the highest quality, thanks to genuinely collaborative interactions between authors and review editors, who include some of the world’s best academicians. Research must be certified by peers before entering a stream of knowledge that may eventually reach the public - and shape society; therefore, Frontiers only applies the most rigorous and unbiased reviews. 

Frontiers revolutionizes research publishing by freely delivering the most outstanding research, evaluated with no bias from both the academic and social point of view.

By applying the most advanced information technologies, Frontiers is catapulting scholarly publishing into a new generation.

What are Frontiers Research Topics?

Frontiers Research Topics are very popular trademarks of the Frontiers Journals Series: they are collections of at least ten articles, all centered on a particular subject. With their unique mix of varied contributions from Original Research to Review Articles, Frontiers Research Topics unify the most influential researchers, the latest key findings and historical advances in a hot research area! Find out more on how to host your own Frontiers Research Topic or contribute to one as an author by contacting the Frontiers Editorial Office: frontiersin.org/about/contact





FROM WEST TO EAST: RECENT ADVANCES IN PSYCHOMETRICS AND PSYCHOLOGICAL INSTRUMENTS IN ASIA

Topic Editors: 

Mengcheng Wang, Guangzhou University, China

Yiyun Shou, Australian National University, Australia

Joseph Wu, City University of Hong Kong, SAR China

Hui-Fang Chen, City University of Hong Kong, SAR China

Cheng-Ta Yang, National Cheng Kung University, Taiwan

Kazuhisa Takemura, Waseda University, Japan

Citation: Wang, M., Shou, Y., Wu, J., Chen, H.-F., Yang, C.-T., Takemura, K., eds. (2022). From West to East: Recent Advances in Psychometrics and Psychological Instruments in Asia. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-88974-563-0





Table of Contents




Editorial: From West to East: Recent Advances in Psychometrics and Psychological Instruments in Asia

Yiyun Shou, Hui-Fang Chen, Kazuhisa Takemura, Joseph Wu, Cheng-Ta Yang and Meng-Cheng Wang

Factor Structure and Construct Validity of the Youth Psychopathic Traits Inventory and Its Shorten Version in Chinese Detained Boys

Wendeng Yang, Xintong Zhang, Meng-Cheng Wang, Chuxian Zhong, Jie Luo and Yu Gao

Psychometric Properties of the Effort-Reward Imbalance Questionnaire for Teachers (Teacher ERIQ)

Chuang Ren, Xiying Li, Xuemei Yao, Zhongling Pi and Senqing Qi

Emotional Labor: Scale Development and Validation in the Chinese Context

Chunjiang Yang, Yashuo Chen and Xinyuan Zhao

An Assessment of the Reliability and Factorial Validity of the Chinese Version of the Health Professional Education in Patient Safety Survey (H-PEPSS)

Lingling Chen, Feifei Huang, Xiaohuan Yuan, Jihong Song and Linghui Chen

An Item Response Theory Analysis of DSM-5 Heroin Use Disorder in a Clinical Sample of Chinese Adolescents

Hongmei Yang, Fu Chen, Xiaoxiao Liu and Tao Xin

Academic Interest Scale for Adolescents: Development, Validation, and Measurement Invariance With Chinese Students

Zheng Luo, Yun Dang and Wenjie Xu

Hope Across Socioeconomic Status: Examining Measurement Invariance of the Children’s Hope Scale Across Socioeconomic Status Groups

Hui Lei, Zhihang Wang, Ze Peng, Yanyun Yuan and Zhihua Li

Validation of the Japanese Version of the Multidimensional Measure of Family Supportive Supervisor Behaviors (FSSB-J)

Hisashi Eguchi, Yuko Kachi, Hayami K. Koga, Mariko Sakka, Masahito Tokita and Akihito Shimazu

Factor Structure and Measurement Invariance of Youth Psychopathic Traits Inventory-Child Version in Chinese Children

Fen Ren, Qing-peng Zhang, Mingshu Li, Jie Luo, Jiaxin Deng, Xintong Zhang and Meng-Cheng Wang

Exploration of Factor Structure and Measurement Invariance by Gender for a Modified Shortened Adapted Social Capital Assessment Tool in India

Md Zabir Hasan, Jeannie-Marie Leoutsakos, William T. Story, Lorraine T. Dean, Krishna D. Rao and Shivam Gupta

Validation of a Short-Form Five Facet Mindfulness Questionnaire Instrument in China

Yong Meng, Kaixian Mao and Chaoping Li

Diagnostic Utility and Psychometric Properties of the Beck Depression Inventory-II Among Korean Adults

Kiho Park, Eunju Jaekal, Seowon Yoon, Seung-Hwan Lee and Kee-Hong Choi

Comparison of Trust Assessment Scales Based on Item Response Theory

Buyun Dai, Wenqing Zhang, Yang Wang and Xiaozhu Jian

Developing a Computerized Adaptive Test to Assess Stress in Chinese College Students

Xueyin Tian and Buyun Dai

Psychometric Testing of the Chinese Simple Version of the Simulation Learning Effectiveness Inventory: Classical Theory Test and Item Response Theory

Feifei Huang, Xuan Ye Han, Shiah-Lian Chen, Yu Fang Guo, Anni Wang and Qinghua Zhang

The Depression Anxiety Stress Scale-21 in Chinese Hospital Workers: Reliability, Latent Structure, and Measurement Invariance Across Genders

Li-chen Jiang, Ya-jun Yan, Zhi-Shuai Jin, Mu-Li Hu, Ling Wang, Yu Song, Na-Ni Li, Jun Su, Da-Xing Wu and Tao Xiao

Military Career Adaptability Questionnaire in China: Development and Validation

Wenmo Zhang, Yuanyuan Xu, Li Peng, Chen Bian, Yongju Yu, Ying Li and Min Li

Validation of a Chinese Version of the Parental Burnout Assessment

Huabin Cheng, Wei Wang, Shengnan Wang, Yimin Li, Xia Liu and Yongxin Li

Longitudinal Invariance Analysis of the Short Grit Scale in Chinese Young Adults

Jie Luo, Meng-Cheng Wang, Ying Ge, Wei Chen and Shuang Xu

Factor Structure of the 10-Item Perceived Stress Scale and Measurement Invariance Across Genders Among Chinese Adolescents

Xiqin Liu, Yajun Zhao, Jingguang Li, Jing Dai, Xiuli Wang and Song Wang

Development of the Social Media Engagement Scale for Adolescents

Xiaoli Ni, Xiaoyi Shao, Yangwen Geng, Ran Qu, Gengfeng Niu and Yuping Wang

Assessing Symptom Accommodation of Social Anxiety Symptoms Among Chinese Adults: Factor Structure and Psychometric Properties of Family Accommodation Scale Anxiety—Adult Report

Congmei Lou, Xiaolu Zhou, Eli R. Lebowitz, Laurel L. Williams and Eric A. Storch

The Hedonic and Eudaimonic Motives for Activities: Measurement Invariance and Psychometric Properties in an Adult Japanese Sample

Ryosuke Asano, Tasuku Igarashi and Saori Tsukamoto

Development and Validation of a Short Version Sport Orientation Questionnaire for Chinese Adolescents (SOQ-CA)

Jindong Chang, Yali Yi and Naiqing Song

Procedures to Develop a Computerized Adaptive Testing to Advance the Measurement of Narcissistic Personality

Hao Luo, Yan Cai and Dongbo Tu

Factor Structure and Psychometric Properties of the Body Perception Questionnaire–Short Form (BPQ-SF) Among Chinese College Students

Nantong Wang, Fen Ren and Xiaolu Zhou

Sensory Brand Experience: Development and Validation in the Chinese Context

Fang Gao and Xiaomin Lan

Student Version of the Teacher–Student Relationship Inventory (S-TSRI): Development, Validation and Invariance

Rebecca P. Ang, Soo Lin Ong and Xiang Li

Measuring Chinese Middle School Students’ Motivation Using the Reduced Instructional Materials Motivation Survey (RIMMS): A Validation Study in the Adaptive Learning Setting

Shuai Wang, Claire Christensen, Yuning Xu, Wei Cui, Richard Tong and Linda Shear

Factor Structure and Psychometric Properties of the Family Quality of Life Questionnaire for Children With Developmental Disabilities in China

Rujun Huang, Renhong Shen and Su Qiong Xu

Psychometric Properties of Achievement Goal Constructs for Chinese Students

Ningning Zhao, Yanfang Zhai, Xiaohan Chen, Meiling Li, Ping Li, Kunyu Ye and Hongbo Wen

Problematic Mobile Phone Use by Hong Kong Adolescents

Joseph Wu and Aaron C. K. Siu












	
	EDITORIAL
published: 24 March 2022
doi: 10.3389/fpsyg.2022.875536






[image: image2]

Editorial: From West to East: Recent Advances in Psychometrics and Psychological Instruments in Asia

Yiyun Shou1, Hui-Fang Chen2, Kazuhisa Takemura3, Joseph Wu2, Cheng-Ta Yang4,5 and Meng-Cheng Wang6*


1Research School of Psychology, Australian National University, Canberra, ACT, Australia

2Department of Social and Behavioural Sciences, City University of Hong Kong, Hong Kong, Hong Kong SAR, China

3Department of Psychology, Waseda University, Tokyo, Japan

4Graduate Institute of Mind, Brain and Consciousness, Taipei Medical University, Taipei, Taiwan

5Department of Psychology, National Cheng Kung University, Tainan, Taiwan

6Department of Psychology, Guangzhou University, Guangzhou, China

Edited and reviewed by:
Alexander Robitzsch, IPN - Leibniz Institute for Science and Mathematics Education, Germany

*Correspondence: Meng-Cheng Wang, wmcheng2006@126.com

Specialty section: This article was submitted to Quantitative Psychology and Measurement, a section of the journal Frontiers in Psychology

Received: 14 February 2022
 Accepted: 21 February 2022
 Published: 24 March 2022

Citation: Shou Y, Chen H-F, Takemura K, Wu J, Yang C-T and Wang M-C (2022) Editorial: From West to East: Recent Advances in Psychometrics and Psychological Instruments in Asia. Front. Psychol. 13:875536. doi: 10.3389/fpsyg.2022.875536



Keywords: Asian, psychological instrument, assessment, measurement, cross-cultural


Editorial on the Research Topic
 From West to East: Recent Advances in Psychometrics and Psychological Instruments in Asia



Over the past several decades, researchers have become increasingly aware of cultural influences on psychological processes. Yet, the majority of what we know about psychology is still based on published research that, for the most part, has been conducted in Western Euro-American populations-more specifically, Western, educated, industrialized, rich, and democratic (WEIRD) populations. The issue of the generalizability and applicability of psychological theories outside of WEIRD populations is one that has been increasingly raised in the literature (e.g., Laajaj et al., 2019; Muthukrishna et al., 2020; Roberts et al., 2020). The lack of research in non-Western cultures has been partly attributed to methodological issues especially the lack of cross-culturally valid measurement tools.

Most psychological instruments are developed in Western cultural contexts. There are various challenges in the application of this sort of psychological research and methods that have been conducted and developed in the West to non-Western cultures, and, in particular, to Asian cultural contexts. These challenges include, but are not limited to, issues of language, incongruent modes of expressions, and different cultural/societal norms and cognitive styles.

The current special issue summarizes and promotes recent advances in psychometrics and cross-cultural measurements of psychology in Asian communities. The special issue includes 32 research articles across various measurement topics, including the validation of psychological instruments for Asian communities that were originally developed in Western cultures, developing indigenous assessments for Asian communities, and applying advanced quantitative tools to address psychometric issues that are essential for cross-cultural research.


VALIDATING PSYCHOLOGICAL INSTRUMENTS IN ASIAN COMMUNITIES

A number of the papers in this collection are devoted to examining the validity and applicability of psychological assessments for Asian communities that were originally developed in Western cultures. These instruments cover essential psychological constructs and processes in various fields, including clinical (e.g., depression, Park et al.), organizational (emotional labor, Yang, Chen et al.; work-family balance, Eguchi et al.), social (Social capital, Hasan et al.), and educational (academic interest, Luo, Dang et al.) psychology.

Our collection also goes beyond adult communities. Western and Asian cultures differ in important ways for young people, including family structure and relationships, as well as educational environments. Having appropriate tools for the youth is essential for understanding the developmental nuances of psychological processes and disorders. Yang, Zhang et al. and Ren et al. validated the Youth Psychopathic Traits Inventory (YPI) in Chinese detained and community children. Both studies replicated a bifactor model structure of YPI and recommended that YPI can be useful in the youth samples. In the educational setting, Luo, Dang et al. demonstrated that the Academic Interest Scale for Adolescents had good validity and reliability among Chinese adolescents and Wang, Christensen et al. applied the Reduced Instructional Materials Motivation Survey (RIMMS) to identify secondary school students' motivation profiles in an adaptive learning setting.

While most of the measures demonstrated promising psychometric properties such as reliability and convergent validity when being applied to Asian communities, some authors also noted differences in factor structures and the applicability of individual items of some scales in Asian communities as compared to their Western counterparts. For example, Park et al. examined the reliability and factor structure of the Beck Depression Inventory-II (BDI-II) among Korean adults. Despite having excellent internal consistency and convergent validity, Park et al. noted that the original somatic-affective factor of BDI might have two separate dimensions for Korean adults: somatic and performance difficulty. Similarly, Jiang et al. administered the Depression Anxiety Stress Scale-21 to Chinese medical staff and found that a single factor structure was the most parsimonious representation of negative affects captured by the DASS-21. The authors concluded that the original three-factor model might provide limited discriminant validity for Chinese medical staff. Wang, Ren et al. reported that the factor structure of the Body Perception Questionnaire–Short Form (BPQ-SF) was similar to results from American samples, but also noted some individual items may need further consideration.



ADAPTING AND DEVELOPING MEASURES FOR ASIAN CONTEXTS

Adapting and developing culturally appropriate measures is important when the original measures have limited applicability in Asian culture contexts. Our collection also contains studies that propose modified or new instruments that are appropriate for Asian communities.

Huang et al. were concerned with culture and the role it played in measuring family quality of life (FQol) in Chinese samples. The authors interviewed family members of children with developmental disabilities and developed a questionnaire of FQoL for this group of participants. The original scale consisted of 10 dimensions and was evaluated and validated using both exploratory and confirmatory factor analyses. A sample of 40 families and 845 families participated in the interview and validation study, respectively. The results convincingly demonstrated the importance of Chinese culture and parents' perception of education or rehabilitation for children with developmental disabilities.

Hasan et al. accounted for various factors, including social context and language, and developed a modified social capital assessment for a northern state in India. The newly adapted scale captures four unique constructs of social capital, including engagement with the community, social support, trust, and social cohesion. Yang, Chen et al. addressed the emotional labor phenomena and indicated that a culturally specific measurement tool was needed for the Chinese cultural context considering the significant impact of culture on emotional regulation and display rules. The authors applied a range of procedures including field observations, in-depth interviews, and qualitative survey analysis to develop the initial version of the self-report scale. The formal scale was then validated in multi-wave samples and demonstrated its appropriateness for the Chinese cultural context.

Wu and Siu addressed concerns about problematic mobile phone use in adolescents and developed an instrument that was suitable for adolescents in Hong Kong. In their study, a new group of “at-risk” adolescents was identified by applying a criterion-referenced approach. The authors recommended that adolescents who are vulnerable to this technology-related problem should receive more attention from professionals. This study also echoes a recent call for adopting a developmental perspective in understanding this problem and conducting research in this area.



ADVANCED QUANTITATIVE METHODS

This special issue also features the application of various advanced quantitative methods to address psychometric issues in measurements. Traditionally, researchers often use confirmatory factor analysis to examine if the original factor structure of a scale can be applied to different cultures. A number of papers in this special issue also applied item response theory to further investigate item properties and to better understand item-level information. For instance, starting from a conventional approach, Dai et al. conducted confirmatory factor analysis (CFA) to examine if Chinese versions of the Interpersonal Trust Scale (ITS), Philosophies of Human Nature Scale (RPHNS), and Company Trust Scale (CTS) show the same factor structures proposed in the original scales. Findings suggested that factor structures varied in Chinese samples and thus the authors validated them again via item response theory and further evaluated reliability and item parameters in the Chinese scales.

Tian and Dai developed a computerized adaptive test (CAT) application to measure stress (termed CAT-S). They combined 226 items from 7 scales to develop an initial item bank, of which 93 items were retained in the final scale. The Perceived Stress Scale (PSS) was then used to examine the convergent validity of the CAT-S, which provides an efficient method to measure stress in Chinese college students. Luo, Cai et al. also developed a CAT measure to assess narcissistic personality using an item bank of 85 items among Chinese undergraduate students.



CONCLUSIONS AND FUTURE DIRECTIONS

In summary, the current special issue provides a showcase for recent advances in psychological measurements in Asian cultural contexts. Validation and adaptation are essential to achieve accurate assessment of target psychological constructs in Asian communities. The development of appropriate tools and investigating cultural impact from a psychometric perspective is essential for understanding psychological processes beyond the Euro-American context. It will also be important in the future to address these qualitative differences in culture from an axiomatic and representative measurement theory perspective.
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The Youth Psychopathic Traits Inventory (YPI) was designed to assess psychopathic traits in adolescents. However, there exists limited evidence for the factor structure and psychometric properties of the YPI when used with Chinese detained juveniles. The present study aimed to examine the factor structure and construct validity of the YPI and its shortened version (YPI-S) in a sample of 607 Chinese 14- to 22-year-old detained boys (M = 17.15, SD = 1.09). Confirmatory factor analyses revealed a bifactor model which best fit the data at the subscale level for the YPI, and at the item level for the YPI-S. The internal consistency of the YPI and YPI-S scores ranged from marginal to good. Both the YPI and YPI-S total and factor scores correlated positively with the APSD, an alternative psychopathic measure, as well as with proactive and reactive aggression, and correlated negatively with affective and cognitive empathy. Overall, the YPI and YPI-S are shown to be practical and valid assessment tools to measure psychopathic traits in Chinese detained youths.

Keywords: psychopathy, youth psychopathic traits inventory, factor structure, Chinese juveniles, incarcerated


INTRODUCTION

Psychopathy or psychopathic personality is a multifaceted personality disorder which has, to date, obtained considerable attention in both clinical and forensic settings. Generally, the psychopathic construct encompasses a constellation of interpersonal (e.g., manipulativeness, superficial charm, narcissism), affective (e.g., callousness, guiltlessness, lack of remorse) and behavioral traits (e.g., impulsivity, high sensation-seeking, dishonesty) (Cooke and Michie, 2001; Hare and Neumann, 2005). It has been noted that juveniles with a high measurement of psychopathic traits tend to display severe conduct problems and antisocial behavior, indulging in substance use and engaging in earlier criminal careers (e.g., Christian et al., 1997; Hare and Neumann, 2005). As psychopathic offenders, these youth exhibit associations with institutional violence (Brandt et al., 1997) and a resistance to rehabilitation efforts, resulting in a higher prevalence of recidivism (Hare, 2003; Rice and Harris, 2013).

The primary difficulty highlighted in current research is how to measure these psychopathic traits as precisely as possible. Youth incarceration facilities often lack the financial resources necessary for expert practitioners to carry out comprehensive evaluations on all potentially psychopathic adolescents (Colins et al., 2012), nor do they generally have access to reliable diagnostic information from parents and teachers (Kroll et al., 2002; Colins et al., 2008). Self-report assessments which measure the psychopathic construct, most notably the self-report version of the Antisocial Process Screening Device (APSD-SR; Frick and Hare, 2001) and the YPI (Andershed et al., 2002b), address these concerns, and have been useful tools for researchers and clinicians working with detained youths. Self-report instruments use less time and cost for the assessment especially in a large sample, making it easier to find individuals with particular subjective dispositions (e.g., guiltlessness) or intentions in their actions (e.g., manipulativeness) (Andershed et al., 2002a; Loney et al., 2003; Colins et al., 2014). However, the one issue with using psychopathic self-reports is that individuals with high psychopathic traits may intentionally distort their assessment responses, to make their traits seem either more or less socially desirable (Colins et al., 2017; Pechorro et al., 2017).

The YPI was a promising self-report tool that was first developed to assess psychopathic personality traits in community samples of adolescents. Soon, however, the YPI was also validated across various samples including juvenile offenders. The items of the YPI have the unique advantage of being designed to be neutral or attractive characteristics rather than deficits, which encourage psychopathic individuals admit to having such traits, even if these traits are generally regarded as being socially undesirable or malignant (Andershed et al., 2002a). The YPI questionnaire covers 10 subscales (e.g., lying, callousness, irresponsibility) which combine into three core psychopathic personality components: interpersonal (or grandiose-manipulative), affective (or callous-unemotional), and behavior/lifestyle (or impulsive-irresponsible) (Andershed et al., 2002b). These three features align with Cooke and Michie’s three-factor model of psychopathy (Cooke and Michie, 2001).

Emerging research on the YPI has shown promising psychometric properties among non-referred (Andershed et al., 2002a,b, 2007), delinquent (Skeem and Cauffman, 2003) and forensic adolescents (Poythress et al., 2006). Exploratory and confirmatory factor analyses have demonstrated that a three-factor model conducted on the 10 subscales best fit most samples (e.g., Andershed et al., 2002a; Poythress et al., 2006; Declercq et al., 2009). Still, a bifactor model with a general factor is also viewed as an acceptable alternative framework for psychopathy, and has been recently proposed as effective in a sample of 596 French-speaking community and institutionalized adolescents (Pihet et al., 2014), as well as a sample of 2,874 Dutch adolescent students (Zwaanswijk et al., 2016). Likewise, in Chinese community youth, Wang et al. (2017) compared the various factor structures tested in previous literature and found the best fitting bifactor model for the Chinese-language versions of the YPI at the subscale level. According to existing research (Pihet et al., 2014; Pechorro et al., 2015; Wang et al., 2017), the internal consistency using Cronbach’s α of the YPI total and three-factor scores was consistently high to acceptable (between 0.70 and 0.93 in the community sample, and above 0.90 in incarcerated youth sample). However, some of the 10 subscales showed extremely low internal consistency; for example, the Cronbach’s αs of callousness and unemotionality were only 0.40 and 0.47, respectively, in Chinese adolescents (Wang et al., 2017). As to convergent validity, both the YPI total score and the three-factor scores showed the expected associations with alternative psychopathic measures, such as the APSD (Skeem and Cauffman, 2003; Andershed et al., 2007; Wang et al., 2017) and Levenson’s Self-Report Psychopathy Scale (LSRP; Wang et al., 2018). The criterion validity of the YPI was also supported by significantly positive associations with aggression, conduct problems, and early onset of delinquency (e.g., Poythress et al., 2006; Veen et al., 2011; Pechorro et al., 2015; Wang et al., 2017), and negative associations with anxiety and depression (e.g., Andershed et al., 2002a; Skeem and Cauffman, 2003; Poythress et al., 2006).

The Youth Psychopathic Traits Inventory – Short Version (YPI-S; van Baardewijk et al., 2010) is a time-saving version of the full YPI for use in multidisciplinary studies (Colins et al., 2012). A total of 18 items were selected through a stepwise selection process using a series of exploratory and confirmatory factor analyses and content-related arguments. The YPI-S examines the three main factors instead the 10 subscales measured in the YPI, but measures the same interpersonal, affective, and behavioral traits of the psychopathy construct (Colins et al., 2012). Studies regarding the three-factor model of the YPI-S (e.g., van Baardewijk et al., 2010; Colins et al., 2012; Pechorro et al., 2015) have supported this structure, with most studies finding the YPI-S identical to the factor structure of the full-length YPI, except for one: Wang et al. (2017) found that a bifactor model achieved an optimal model fit at the item level in a Chinese community sample, but that this finding still warranted a larger body of evidence. Overall, the internal consistency of the YPI-S total and its factors were generally modest to good, showing a high convergence with the original YPI as well as with other psychopathic measures (e.g., LSRP; Wang et al., 2018), conduct problems, and criminal variables (e.g., self-reported offending, aggression; Pechorro et al., 2015, 2017). There is evidence that, in spite of both versions of the YPI having similar psychometric measurements, the original YPI shows a better performance record than the YPI-S, particularly in consideration of the assessment time (Wang et al., 2017).

In conclusion, both the YPI and YPI-S are the current most promising instruments used to assess a psychopathic personality. To our knowledge, only one study (Wang et al., 2017) has systematically examined the factor structure and psychometric properties of the Chinese version of the YPI and YPI-S, but this study used a sample of Chinese community adolescents. Assessment using Chinese detained youth has been an unknown before now. Moreover, both the number of juvenile crimes or criminal nature of the case has presented a more serious and younger age trend from relevant statistical data show in recent years. Investigation of the psychopathic traits of incarcerated adolescents may benefit the improvement in the system of current criminal penalty.


The Current Study

The main aim of the current study is to examine the psychometric properties of the Chinese version of both the YPI and its abbreviated form, the YPI-S, among a forensic sample of incarcerated male youths. This investigation had three specific purposes: the first was to conduct a confirmatory factor analysis (CFA) to compare various factor structures proposed in previous studies (e.g., Andershed et al., 2002a; van Baardewijk et al., 2010; Wang et al., 2017). In light of prior findings (e.g., Pechorro et al., 2017; Wang et al., 2017), it is predicted that the bifactor structure of both the YPI and YPI-S would be replicated both at the item and subscale levels. The second purpose was to test the internal consistency of the YPI and YPI-S total and factor scores. The expectation was that the YPI-S would maintain satisfactory internal consistency in comparison with the original version, despite the removal of nearly two thirds of the items from the YPI. The third purpose was to examine the convergent and criterion-related validity of the YPI and YPI-S scores. Zero-order and partial correlations were computed to scrutinize the associations of the YPI and YPI-S total and factor scores with relevant external variables. Specifically, it was hypothesized that the YPI and YPI-S would associate positively with the psychopathy construct (e.g., callous-unemotional traits, narcissism), and with reactive and proactive aggression, yet they would largely show moderate or non-significant correlations with affective and cognitive empathy. Finally, the YPI-S was expected to be found to be an informative alternative to the original YPI format, particularly when being administered to detained Chinese male youths.




MATERIALS AND METHODS


Participants

Male inmates recruited from the Guangdong Juvenile Detention Center voluntarily agreed to participate in this study (N = 614). Data of seven participants was excluded due to the fact that they replied to less than 50% of the questionnaire items. A total of 607 participants (M = 17.51 years, SD = 1.09 years, age range = 14–22 years) were Han (86.0%), and 13.3% were members of a mix of other ethnic minorities. More than half of the juvenile subjects had been first detained before they were 16 years old (M = 15.49 years, SD = 0.87 years), and most of them (66.9%) had been convicted of robbery (N = 406), followed by physical assault (N = 70, 11.5%), and sexual assault (N = 50, 8.2%). Approximately 76.0% of the subjects were from nuclear families (N = 461), but a few came from single-child families (N = 110, 18.1%).



Procedure

Prior to completing the assessments, a formal agreement was made with the relevant staff of the juvenile detention center, and written informed consent was obtained from the adolescents as well as from their parents or legal guardian. The self-reported questionnaires were administered digitally in a classroom setting, in a session that lasted approximately 40 min under the supervision of specially trained research assistants. Participants were informed that completing the questionnaires was voluntary, and that they were allowed to ask for clarification if they did not understand any part of the questionnaires.



Measures


The Youth Psychopathic Traits Inventory (YPI)

The YPI is a 50-item self-report questionnaire designed to evaluate the core personality traits of the psychopathic personality constellation. The YPI assesses each psychopathic trait using five items to form 10 different subscales (Andershed et al., 2002b). These subscales manifest in a three-factor model comprising the Grandiose-Manipulative factor (GM; 20 items), the callous-unemotional factor (CU; 15 items), and the impulsive-irresponsible factor (II; 15 items). The GM factor consists of the dishonest charm, grandiosity, lying, and manipulation subscales; the CU factor consists of the callousness, unemotional, and remorselessness subscales; the II factor consists of the impulsivity, thrill-seeking, and irresponsibility subscales. Participants rated statements on a four-point scale ranging from 1 (“Does not apply at all”) to 4 (“Applies very well”).

The YPI-S is an 18-item, shortened version of the original YPI, but aims to assess higher-order factors using six items, which consists of the GM, CU, and II factors. All items of the YPI-S were selected from the original YPI. Both the YPI and its abbreviated version are scored by simply adding together all answers specific to the relevant factor, with higher scores showing a serious presence of psychopathic characteristics. In the current study, participants completed the Chinese validation of the YPI which had been translated and validated by Wang and colleagues (Wang et al., 2017).



The Antisocial Process Screening Device – Self-Report Version (APSD-SR)

The APSD-SR is a multidimensional 20-item assessment that measures antisocial behaviors and psychopathic traits in youth. Each item is rated on a three-point Likert scale from 0 (“Not at all true”) to 2 (“Definitely true”). The total score, as well as the score for each factor, is obtained by summing up the items relevant to each factor. A preferred three-factor structure constitutes a seven-item narcissistic (Nar) factor, a five-item impulsivity (Imp) factor, and a six-item CU factor. The Chinese validation of the APSD-SR (Wang et al., 2015) was used. In line with previous studies with justice-involved youths (e.g., Murrie and Cornell, 2002; Pardini et al., 2003), internal consistency for the total score was satisfactory (α = 0.715), but were modest to weak for the Nar, Imp and CU: 0.557, 0.613, and 0.446, respectively.



The Basic Empathy Scale (BES)

The BES (Jolliffe and Farrington, 2006; Geng et al., 2012) is a concise, coherent self-report measure made up of 20 items, designed to evaluate empathy in adolescents. Two distinct subscales have been identified: affective empathy is assessed by 11 items, and cognitive empathy is assessed by nine items. Each item is scored on a five-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”). Scores of relevant items are added together to form measures of affective or cognitive empathy, while also producing an overall total empathy score. In the present study, the Cronbach’s αs for BES total, the affective, and the cognitive empathy scales were 0.737, 0.679, and 0.755, respectively.



The Reactive-Proactive Aggression Questionnaire (RPQ)

The RPQ (Raine et al., 2006; Fung et al., 2009) is a self-report questionnaire comprising 23 items, which yields both reactive (11 items) and proactive (12 items) aggression scores for youth and young adults. Each item is scored on a three-point scale from 0 (“Never”) to 2 (“Often”). Higher scores demonstrate higher levels of aggression. The Cronbach’s αs were: RPQ total = 0.936, proactive dimension = 0.900, and reactive dimension = 0.874.



Data Analysis Strategy

All analyses were carried out with SPSS (IBM, SPSS version 19, 2010) and Mplus 7.4 (Muthén and Muthén, 1998–2015). The factor structures of the Chinese language version of the YPI at both the item and subscale levels, as well as the YPI-S at the item level, were assessed using CFA performed with Mplus 7.4, in line with findings from Wang et al. (2017). The robust weighted least-squares with a mean and variance adjustment (WLSMV) estimator was adopted to account for the categorical nature of the responses (Flora and Curran, 2004), and the robust maximum likelihood estimator (MLR) was also used to address the possibility of non-normal distributions of YPI subscales. Model fit indices consisted of chi-square (χ2), root mean square error of approximation (RMSEA), the Tucker-Lewis index (TLI), and the comparative fit index (CFI). Conventional guidelines suggest that a value of 0.90 or higher for both the TLI and CFI, and an RMSEA value of 0.05 or smaller manifests a satisfactory model fit, and that ≤0.80 indicates an acceptable fit (Kline, 2010).

As a follow-up to CFA, the explained common variance (ECV) was calculated to assess the degree of unidimensionality of the YPI and YPI-S bifactor models, comparing the common variance with the variance as explained by specific overall factors. As a general index of unidimensionality in a bifactor model (Revelle and Wilt, 2013), an ECV value that approaches 1 (e.g., >0.70) implies that the general factor loadings are partly equal to those obtained by the estimate of a one-dimensional model (Rodriguez et al., 2015). Coefficient omega (ω) is a reliability estimate based on the factor loadings and was computed to estimate the proportion of variance in the observed YPI and YPI-S total scores, which “modeled” sources of common variance results (Reise et al., 2013). Coefficient omega hierarchical (ωH) and the omega hierarchical subscale (ωHS) are the alternative indices of ω used to clarify what role the various sources play in determining composite score variance (Reise, 2012). The ωH is used for the general factor, without variability of group factors, while the ωHS is used for a group factor without the influence of all other group and general factors (Brunner et al., 2012; Reise, 2012). A high ωH reflects a large proportion of reliable variance attributable to a single common source, thus validating a unidimensional model. Meanwhile, a multifaceted psychopathy construct is reflected by higher ωHS values (Reise et al., 2013).

Cronbach’s αs were computed to assess the internal consistency of the models. Ranges of measures are as follows: <0.60 = insufficient; 0.60–0.69 = marginal; 0.70–0.79 = acceptable; 0.80–0.89 = good; and 0.90 or higher = excellent (Barker et al., 1994). To account for the short length of some of the models, mean inter-item correlations (MIC) were computed as an alternative measure of internal consistency. A MIC value between 0.15 and 0.50 indicates a satisfactory internal consistency (Clark and Watson, 1995).

In terms of convergent and criterion-related validity, zero-order and partial correlations with the shared variance of the other subscales controlled, were performed on the YPI and YPI-S scores, and compared against the APSD-SR scores, the BES scores, and the RPQ scores. A correlation (r) of ≤0.29 is considered low; an r from 0.30 to 0.49 is considered medium; and an r ≥ 0.50 is considered large (Cohen, 1988). Consistent with Wang et al. (2017), the method proposed by Dunn and Clark (1969) was conducted to compare the strength of the correlations link between the original YPI to criterion measures with that of the YPI-S (see Steiger, 1980 for more details).1 Descriptive information for all scales measured in the current study is found in Table 1.

TABLE 1. Descriptive statistics and internal consistency for all scales included.
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RESULTS


Confirmatory Factor Analysis

Goodness-of-fit indices for the competitive models are illustrated in Tables 2, 3. At the YPI item level, the model showing the best fit was the bifactor structure (χ2 = 2855.949, df = 1125; CFI = 0.854, TLI = 0.841, RMSEA = 0.050). Note that the three reversed scored CU items (i.e., “It’s important to me not to hurt others’ emotions or feelings,” “I often become sad or moved by watching sad things on TV or film,” and “I usually become sad when I see others sad or crying”) had poor factor loadings in all models, as shown in Table 4. Moreover, Pearson correlations of the composite scores of the above-mentioned items with the other nine factors ranged from −0.003 to −0.053, so these three items were dropped in further examinations. However, the fit of the modified correlated three-factor model (χ2 = 3250.164, df = 1031; CFI = 0.806, TLI = 0.797, RMSEA = 0.060), as well as the modified bifactor model (χ2 = 2600.084, df = 987; CFI = 0.859, TLI = 0.846, RMSEA = 0.052), remained poor, which was in line with Wang et al. (2017).

TABLE 2. Model fits indices for the YPI without the three reversed items at the item and subscale levels, and for the YPI-S at the item level.
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TABLE 3. Model fits indices for the YPI at the item and subscale levels and for the YPI-S at the item level.
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TABLE 4. Standardized factor loadings of items for three models of YPI (1F/correlated 3F/uncorrelated 3F/10F).
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At the subscale level, the bifactor model provided adequate fit indices (χ2 = 91.449, df = 25; CFI = 0.967, TLI = 0.941, RMSEA = 0.066).2 All items loaded on the general factor were in the range of 0.083 to 0.793 (see Table 5). The ωHS for the general factor, GM, CU, and II were 0.785, 0.245, 0.163, and 0.293 with ECV being 69.1%.

TABLE 5. Standardized factor loadings for the YPI bifactor model at the subscale level.
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At the YPI-S item level, none of the fit indices were acceptable for the one-factor model or the uncorrelated three-factor model. For the correlated three-factor model, the fit indices were marginally acceptable (TLI = 0.897) to acceptable (CFI = 0.911, RMSEA = 0.060), whereas all indices for the bifactor model in the present sample met the criteria of good fit (χ2 = 291.912, df = 117; CFI = 0.946, TLI = 0.929, RMSEA = 0.050). The factor loadings on the general factor for GM items, CU items, and II items varied from 0.193 to 0.635, from 0.129 to 0.557, and from 0.323 to 0.510, respectively. However, on the group factor (i.e., CU), the loadings of CU items ranged only from −0.052 to 0.388 (see Table 6). Furthermore, the ECV was dominated by the general factor at 48.7%. The ωHS for the general factor, GM, CU, and II were 0.668, 0.489, 0.136, and 0.448.

TABLE 6. Standardized factor loadings for the YPI-S bifactor model at the item level.
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Internal Consistency and Inter-Correlations

Table 1 displays the internal consistency of the YPI and YPI-S. Although the Cronbach’s αdemonstrated satisfactory internal consistency for the YPI total score (0.914), the α values for approximately half of the subscales, particularly callousness (α = 0.343; MIC = 0.105), were below the conventionally recommended criterion value of 0.70. In a three-factor model, the internal consistency of the YPI was good, except for the CU (α = 0.664; MIC = 0.124). Excluding the reversed items, the Cronbach’s α of the CU factor increased to 0.713 and MIC to 0.185, but this was only mirrored in two items included in the callousness subscale (i.e., “I think that crying is a sign of weakness, even if no one sees you” and “When other people have problems, it is often their own fault, therefore, one should not help them”). This resulted in a decrease in both α (0.109) and MIC (0.070). Table 7 shows that the inter-factor correlations of the YPI when three items were deleted were: rGM–CU = 0.591, rGM–II = 0.522, and rCU–II = 0.571, and the correlations between the total score and factor scores were 0.814 (rTotal–CU) to 0.855 (rTotal–GM).

TABLE 7. Zero-order correlations between YPI without the reversed items and YPI-S.
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As for the YPI-S, the Cronbach’s αs for the total score, GM, CU, and II were 0.786, 0.695, 0.545, and 0.758. The MIC values of the total and factor scores were all in the recommended range, from 0.174 (CU) to 0.340 (II). The inter-factor correlations of the YPI-S were rGM–CU = 0.401, rGM–II = 0.280, and rCU–II = 0.356, and the correlations between the total score and factor scores were 0.700 (rTotal–GM) to 0.777 (rTotal–II). The correlations between the two versions of the YPI were rTotals = 0.926, rGMs = 0.871, rCUs = 0.864, and rIIs = 0.887.



Convergent and Criterion Validity

Table 8 displays the zero-order and partial correlations (i.e., controlling for the remaining factors of the YPI/YPI-S) with APSD-SR, BES, and RPQ. In terms of the convergent validity, the YPI/YPI-S total score, the GM, and the II showed significantly strong associations with the corresponding APSD total and factors at the zero-order (rs = 0.652/0.605, 0.547/0.454, and 0.688/0.661, ps ≤ 0.001) and partial correlation levels (rGM–Narcissism = 0.377/0.346, rII–Impulsivity = 0.579/0.608, ps ≤ 0.001). Conversely, the YPI/YPI-S CU correlated poorly with the APSD CU (rzero–order = 0.137/0.075, rpartial = 0.003/−0.005). Relatively weaker correlations, especially the GM in relation to the APSD CU, were found in the un-corresponding factors. But the correlations of YPI/YPI-S II at the zero-order level with APSD CU were significantly acceptable (see Table 8). Moreover, the three YPI and YPI-S factor scores were significantly positively and moderately (CU) to strongly (GM and II) correlated to the APSD total score.

TABLE 8. Zero-order and partial correlations between YPI without reversed items/YPI-S scores and external variables.
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The criterion validity of the YPI/YPI-S was further supported by their relation with the BES and the RPQ (see Table 8). Overall, the YPI/YPI-S and BES revealed negative and mostly significant correlations at the zero-order level, yet the GM factors were marginally correlated with the BES. After controlling for the other two YPI/YPI-S factors (partial correlations), only the GMs showed modestly significantly positive relations with the BES cognitive empathy (rs = 0.103 and 0.185, respectively), as well as the YPI GM in relation to the BES total score (r = 0.106). Results also revealed that both the YPI and YPI-S positively and significantly correlated with the RPQ total score, as well as proactive and reactive aggression at the zero-order (rYPI = 0.427–0.741; rYPI–S = 0.304–0.687) and partial correlation level (rYPI = −0.010 to 0.617; rYPI–S = 0.041 to 0.632).

Notably, the correlation pattern of the original YPI and its short version were compared by calculating Z values (p ≤ 0.01, two-tailed for significance) which was based on Dunn and Clark’s (1969) method. Results showed that the strength of the correlations for some variables differed slightly between the YPI and the YPI-S.




DISCUSSION

This investigation aimed predominantly to validate the factor structure and psychometric properties of the YPI and YPI-S in a large sample of male Chinese detained youth. The results of CFA for the YPI at the item level revealed that the three reversed items of the CU factor had a problem with factor loadings as well as associations with other factors. In line with a previous study using a Chinese community sample (Wang et al., 2017), the bifactor structure of the YPI (removing the reversed items) at the subscale level and the bifactor structure of the YPI-S at the item level achieved an adequate fit to this data. Reliability analysis indicated the YPI and YPI-S total and factor scores had relatively satisfactory internal consistency. The YPI/YPI-S positively associated with APSD-SR and RPQ, but associated only modestly or non-significantly with the BES. Overall, the original YPI outperformed the YPI-S in psychometric measurements, regardless of limitations on assessment time.


Factor Structure

Consistent with previous investigations into the factor structure of the YPI on the item level (Pihet et al., 2014; Wang et al., 2017), evidence obtained in our study indicated that the model fit for the one-factor model, the correlated three-factor model, the uncorrelated three-factor model, and the bifactor model were all inadequate. Examination into the factor structure of other self-reported psychopathic assessments had similar findings at the item level, as Wang et al. (2017) reviewed. As also found by Wang et al. (2017), excluding three reversed scored items from the CU factor did not improve the fitness for the correlated three-factor in detained juveniles. Further evidence also showed that the reversed scored CU items showed poor psychometric assessment, including low factor loadings and correlations with the other nine factors. This may be due to the influence of social desirability, positive phrase wording, or inaccurate translation of CU traits, rather than the specificity of the sample, as Wang et al. (2017) hypothesized, but this needs further examination. On the subscale level, abundant studies of the YPI across different samples have replicated a hierarchical three-factor structure (e.g., Declercq et al., 2009; Pechorro et al., 2015), yet this did not apply to the Chinese detained boys, and our findings confirmed the superiority of the bifactor structure in the original YPI scores. Such a bifactor model also performed better than other models when looking at the YPI-S scores in the current study’s sample, in concert with several empirical researches (Pihet et al., 2014; Zwaanswijk et al., 2016; Wang et al., 2017).

Remarkably for the YPI, 78.5% (ωH) of the variance of unit-weighted total scores can be attributed to the individual differences in the general factor (i.e., psychopathy), and only 11.6% (ω – ωH) of the reliable variance in total scores can be attributed to the multidimensionality caused by the three factors. Also, given that the ECV approached 0.70, the YPI general factor should be a unidimensional construct. Results of the YPI-S suggested that the ωH, as well as the ECV, gave more insight into a good indication of the general factor saturation. Namely a conceptualization of the multifaceted psychopathy construct was supported by the YPI-S, in line with prior findings (Wang et al., 2017).



Internal Consistency and Inter-Correlations

Analysis of the internal consistency of the YPI suggests marginal to excellent Cronbach’s α of the YPI total scale and its three factors scores. Otherwise, there were general issues that the unemotional subscale and the callousness subscale revealed unacceptable α values (e.g., Declercq et al., 2009; Pechorro et al., 2015), which might at least in part reflect the small number of items of the subscales (van Baardewijk et al., 2010; Colins et al., 2012) or the insufficient representativeness of component items, and reverse coding items generally showed quite weak inter-item correlations (e.g., Pechorro et al., 2015). Deleting these items improved the reliability of the YPI total and the CU factor score, but caused extremely low reliability of the callousness score, likely because it was now measured by only two items. Regarding the MIC, the total score, the three factors, and all the subscales except callousness, these were all within the recommended benchmarks of 0.15 to 0.50, indicating adequate homogeneity between most items. As noted in previous studies (Colins et al., 2012; Pechorro et al., 2015), despite the removal of nearly two thirds of the items, analysis of the internal consistency suggested the YPI-S total scores and factor scores showed generally satisfactory reliability coefficients. Remarkably, a low α value for the CU score was also revealed. The affective factor of psychopathy referring to CU traits is difficult to assess, to some extent (Pihet et al., 2014). However, the YPI-S outperformed the original version of the questionnaire in measuring CU traits because the short version of the questionnaire offered a more internally consistent CU score, as reported in a study using Chinese community adolescents (Wang et al., 2017).

Similar to previous findings (van Baardewijk et al., 2010; Colins et al., 2012), mostly moderate to high statistically significant positive associations were yielded between the YPI total and its factors. The same pattern of associations was replicated in the YPI-S total and its factors, and the YPI-S showed a high convergence with the original YPI, which has been cross-validated in other investigations (e.g., van Baardewijk et al., 2010; Wang et al., 2017). Taken together, the YPI-S covered all core characteristics of the psychopathic personality construct, making it a psychometrically reliable tool for use in various settings or samples.



Convergent and Criterion Validity

The convergent validity of the YPI/YPI-S with the APSD-SR and three conceptually corresponding factors revealed mostly moderate to high significantly positive correlations, which demonstrated the expected overlap. However, there was the exception of the CU factor of the YPI/YPI-S showing poor relations with the APSD-SR CU, also in accordance with findings reported in previous studies (e.g., Poythress et al., 2006; Colins et al., 2014). According to Wang et al. (2017), this finding was possibly interpreted as either a problem in the copy of the factor structure of the APSD-SR, or the poor performance of the YPI/YPI-S CU factor.

Regarding the criterion-related validity, the associations mostly revealed the expected null or negative correlations of psychopathy traits with empathy, consistent with prior research (Pechorro et al., 2017). The negative moderate-but-significant relations between the BES scores and the CU factor of the YPI/YPI-S indicated that the affective factor of psychopathy was characterized as a callous predisposition with a lack of empathy (American Psychiatric Association [APA], 2013). Generally, the partial (vs. zero-order) correlations were most often a bit weaker or less significant between the YPI/YPI-S factor scores and external variables, with a clear exception between YPI/YPI-S GM and cognitive empathy. Perhaps individuals with a high grandiose-manipulative trait like to identify, or even take advantage of others’ depression (cognitive measure) rather care about it (affective).

The associations with the RPQ continued to support the criterion validity of the YPI/YPI-S in the current study. Zero-order analyses revealed significantly positive and moderate to satisfactory correlations between the psychopathy factors of both the YPI and YPI-S and reactive and proactive aggression, confirming findings of previous studies (e.g., Colins et al., 2014, 2017). These significant correlations were found even after controlling for other psychopathy factors, except for the CU factor. Altogether, the abovementioned findings demonstrated the expected overlap with several facets of psychopathic personality and aggression (Poythress et al., 2006; Colins et al., 2014), and respondents self-reporting high psychopathic traits also tended to report higher levels of aggression (Blair, 2010; Colins et al., 2017).

Overall, the YPI-S has the same pattern of correlations as the original YPI, but in this particular study, these correlations were somewhat weaker. However, the YPI-S continues to show superiority in reliability analysis and assessment settings in comparison to the lengthy YPI. Furthermore, both versions of the YPI as clinical tools could help identify detained youths who show high levels of affective characteristics, allowing psychological staff to use different and more specific treatment approaches (Colins et al., 2017). For example, interventions aiming to improve emotion processing or regarding reward-oriented strategies (Frick, 2009) might be more effective in reducing aggression in detained boys showing psychopathic traits, given that antisocial juveniles with overt CU traits tend to have difficulty dealing with negative emotional stimuli and lack sensitivity to punishment cues (Fisher and Blair, 1998; Kimonis et al., 2008).



Limitations

Some study limitations should be taken into account. First and foremost, the use of a male juvenile criminal sample precluded direct comparison between genders, and this is the only population that an inference could be drawn upon. In fact, there is evidence that female offenders express different aspects of the psychopathic personality disorder than we see in males (Pechorro et al., 2017), so future research should focus on female populations, test for potential gender differences in the validity and reliability of the YPI/YPI-S. Second, this investigation relied entirely on self-report information, which might result in shared method variance. Therefore, collateral information from family members, peers, and so on should be collected and considered in future research. On the other hand, psychopathic individuals tend to engage in response distortion styles (i.e., desirable responding and malingering) on self-report assessments (Ray et al., 2013). Further investigation should adopt additional stand-alone response style measures to detect deviant or socially desirable response styles. Third, a cross-sectional design may restrict conclusions on the predictive utility and causal inferences of YPI traits, thus we will attempt to conduct future longitudinal studies that evaluate correlations over time. Then in light of relatively poor psychometric properties (e.g., the low reliability, insufficient content validity) of callousness and unemotional subscales, the YPI is proposed to be revised in the future (Andershed et al., 2007) or to be used with complementary specific instruments measuring callous-unemotional traits. Finally, we suspect that the YPI’s validity is likely to be threatened by its positively worded items, as adolescents are inclined to admit to these items even if they are non-psychopathic. This possible influence of the item phrasing should be addressed in the future.




CONCLUSION

Overall, the current study replicated a bifactor model among Chinese detained boys at the subscale level for the YPI, and at the item level for the YPI-S. The YPI and YPI-S presented marginal to good internal consistency. The correlations with a wide range of external variables expanded the convergent and criterion validity of the YPI and YPI-S, but the relations to external validity correlates of the YPI-S are generally somewhat weaker than those of the YPI. Altogether, this investigation generally lends support for the usefulness of both the YPI and YPI-S to assess psychopathic traits in juvenile Chinese detained males.
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FOOTNOTES

1 Using a spreadsheet which was developed from DeCoster and Iselin (2005) and can be searched at: http://stat-help.com/spreadsheets.html.

2 Mplus warned that the residual covariance matrix at the YPI subscale level is not positive definite. Notably, the Remorselessness subscale showed a deviant factor loading (see Table 5), which could be attributed to a negative residual variance. To address this concern, MLR was replaced with a robust Maximum Likelihood estimator (MLM), while also using the method of unfixed variance, but both failed. Even though the current study reported the total results, the ω and ωH/ωHS of the original YPI bifactor model were not computed. In follow-up investigations, we tried to remove several items to explore more acceptable models.
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The effort-reward imbalance (ERI) model is a theoretical model of a psychosocial work environment with adverse effects on health and well-being that focuses on a mismatch between high efforts spent and low rewards received at work. This study aimed to develop and psychometrically test an effort-reward imbalance questionnaire for teachers (Teacher ERIQ) based on the ERI model. The structure validity, reliability, and criterion validity of the new questionnaire’s scores were evaluated in a sample of 475 Chinese teachers. The results of exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) showed that a structure of four factors of effort (workload, emotional demands, student-related issues, and social responsibility) and two factors of reward (emotional reward and material reward) in accordance with the ERI model had significant factor loadings and acceptable model fit. The Cronbach’s Alpha coefficients of all dimensions’ scores showed that the questionnaire scores had good reliability. Criterion validity was indicated by significant correlation coefficients of scores of most dimensions along with teachers’ self-reported job burnout and non-reciprocal social relations, as well as the ANOVA results showing that the differences of the scores of the two criterion scales in different ERI ratio levels were significant. The results also showed that teacher’s ERI level varied with demographic variables such as age, gender and school type. The Teacher ERIQ is a valid and reliable new measurement for assessing teachers’ psychosocial work characteristics. It can be an important tool to provide new explanations of stress-related health risks among teachers and to guide the development of preventive measurements.
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INTRODUCTION

The model of effort-reward imbalance (ERI) first proposed by German medical sociologist Siegrist (1996) has received much attention in occupational health studies because of its predictive power for adverse physical and mental health outcomes (Siegrist and Li, 2016; Rugulies et al., 2017). The model attempts to identify unfavorable psychosocial work characteristics that focus on a mismatch between “costs” and “gains” in costly social transactions. It is based on the notion of social reciprocity at the core of the work contract and asserts that stress occurs if employees feel a mismatch between high cost spent at work and low gain received in turn, and recurrent experience of failed reciprocity elicits sustained negative emotions of reward frustration and related psychobiological stress responses. The model consists of three components: effort, reward and overcommitment. “Effort” means extrinsic work demands. “Reward” is thought to come from three sources: salary or wage (financial reward), career promotion or job security (status-related reward), and esteem or recognition (socioemotional reward). Moreover, a distinct personal pattern of coping with demanding situations termed “overcommitment” is included. Employees characterized by this coping pattern show excessive devotion to work. The theory postulates that overcommitment not only leads to stress response but also amplifies the adverse health effects of ERI (Siegrist, 1996, 2016, 2017).

The effort-reward imbalance model was originally used as a theoretical framework to explain the stress-related risks of company employees who face the threat of uncertain employment and job loss in the context of globalization (Siegrist, 2016). Although most teachers are not facing such risks, they are ideal targets for assessing the utility of ERI because of their occupational particularities. First, the workload of teachers cannot be fully quantified, and the job performance reflected in the students’ academic successes is not immediately visible because it largely depends on the abilities and motivations of students (Kyriacou and Coulthard, 2000). Thus, teachers’ contributions cannot be fully evaluated, recognized, and rewarded by others. Second, this lack of reward is not adequately compensated by the feedback of the students either, because the latter usually depends on factors such as personalities or student preferences, which are not related to the teachers’ contribution (Siegrist, 2017). Finally, the teacher role commonly overemphasizes social responsibility and ideal personality and depreciates individual life value. Sectors of society have high requirements for teachers’ behavioral norms and job performance, while it seems immoral for teachers to mention rewards or even defend basic rights (You and Yang, 2017). Therefore, teachers are often a vulnerable group and in an unequal exchange position in the interaction with students, parents, schools, and even the public. This long-standing non-reciprocal relationship at work has become one of the most important pressures on teachers – it not only has an adverse impact on their psychobiological health but also harms their work performance (Hakanen et al., 2006), which indirectly affects students’ academic, and mental development. Some researchers have examined the applicability of the ERI model in this field (Unterbrink et al., 2007; Lehr et al., 2009, 2010; Zurlo et al., 2010; Loerbroks et al., 2014; Wang et al., 2015; Hinz et al., 2016). Siegrist (2017) conducted a comprehensive review of existing research on the application of the ERI model in education, indicating a high prevalence of ERI at work and elevated risks of poor mental health in teachers, specifically depression and exhaustion.

Although the ERI model has been widely used in this field of different language environments, almost all of the studies used the original employee-based ERI questionnaire or the short version of ERI questionnaire, largely ignoring the differences of work characteristics between employees and teachers. In terms of effort, firstly, teachers face more emotional requirements than physical requirements in their daily work (Unterbrink et al., 2008; Yin and Lee, 2012; Harmsen et al., 2018). They need to pay attention to and understand the emotions of dozens of students, deal with students’ learning and discipline problems, reasonably express their emotions, and use emotions to assist teaching. This may be the reason why mental and psychosomatic diseases are more common in teachers than in non-teachers (Scheuch et al., 2015; Hinz et al., 2016). Secondly, teachers need to conduct student guidance, home visits, homework correction, and other work in their spare time. Their working hours and non-working boundaries are blurred. Lastly, teachers face higher demands from leaders, parents or even the wider public, and bear greater social responsibility in protecting and educating students (You and Yang, 2017). In terms of reward, studies have shown that students’ verbal insults have the strongest impact on teachers’ health relative to other factors (Unterbrink et al., 2008), meaning that students’ cooperation and respect are important to teachers. Therefore, relative to superiors and colleagues, the more important source of socioemotional reward for teachers may be students, parents, and society. In addition, the previous studies showed that middle and high school teachers are threatened by student violence (Guerino et al., 2006; Bauer et al., 2007). It may be suggested that for teachers, job security does not refer to the stability of the work, but to personal safety. For these reasons, the original ERI questionnaire cannot be generalized to teachers. Thus, it is necessary to develop a new questionnaire taking into account the specific efforts given and rewards received for teachers at work.

The theoretical position of overcommitment in the model is constantly evolving with the deepening of the research on ERI theory. The original model did not make a clear distinction between extrinsic and intrinsic effort or examine their respective roles (Siegrist, 1996). In order to highlight the role of individuals’ internal resources, Siegrist (1999) developed the extrinsic effort in the original model into effort and the intrinsic effort into overcommitment. In this view, as an independent concept, overcommitment directly or indirectly affects pressure responses, which means that the component regulates the relationship between ERI and pressure responses. However, the conclusions of relevant research are inconsistent. Some studies have found a moderating effect of overcommitment between ERI and pressure responses such as anger, anxiety, depression, and job satisfaction (Hoggan and Dollard, 2007; Kinman and Jones, 2008; Zurlo et al., 2010), while others did not (Preckel et al., 2007). This study kept overcommitment out of CFA and tested whether overcommitment could regulate the relationship between ERI and health outcomes in teachers.

In addition, previous findings on whether teachers’ ERI is different in demographic variables such as gender and age are inconsistent. Taking German teachers as samples, Unterbrink et al. (2007) found no gender difference but age difference in ERI. Teachers aged 44 and under had lower ERI levels than teachers in the two older age groups. Meanwhile Hinz et al. (2016) study on German teachers showed that female teachers felt a higher level of reward and a lower level of ERI than male teachers, and there was no significant difference in age. One of the most likely reasons for the inconsistencies is that the measurement tools used could not accurately reflect the characteristics of teacher employment. Therefore, this study investigated whether the data collected by the ERI questionnaire reflecting the characteristics of teacher employment would have demographic differences.

This study aimed to develop and psychometrically test a questionnaire that reflects teachers’ unique psychosocial work environment, focusing on a balance between effort and reward in teaching. Psychometric properties were mainly tested from several aspects: First, the structure validity was tested by exploratory factor analysis (EFA), confirmatory factor analysis (CFA), and calculating item-total correlation and inter-item correlation. Second, the reliability was tested by calculating Cronbach’s Alpha coefficients and coefficients of stability. Third, the criterion validity was tested by calculating the correlation between scores of ERI and teachers’ subjective report of job burnout and non-reciprocal relationship. In addition, the role of overcommitment on the relationship between ERI and job burnout as well as the difference of ERI in demographic variables were also investigated.



MATERIALS AND METHODS


Phase I: Development of the Effort-Reward Imbalance Questionnaire for Teachers (Teacher ERIQ)

The items on Teacher ERIQ were designed in the Chinese language in a way to preserve the original meaning while capturing the specific characteristics of an adverse psychosocial environment for teachers. In compliance with the authors of the original ERI scale, each item was evaluated for its ability to reflect the distinct work environment of the teacher group. The items of overcommitment do not involve occupational particularity and are also applicable to teachers, so the overcommitment scale in the original ERI questionnaire is still used, and the effort and reward scale is developed here. Initially, we conducted a review to identify the related aspects of effort and reward in the field, as mentioned in the introduction; the results showed that efforts mainly involve four aspects: workload (“heavy workload,” “work overtime,” and “blurred working and non-working time boundaries”), social responsibility, emotional requirements, and student-related issues (“students” learning and behavioral issues”). Rewards mainly involve two aspects: mental rewards (respect and recognition from school, students, parents, and society) and material rewards (money, career promotion, and job security). Then we designed an interview outline based on the theoretical structure of ERI and the results of literature review and interviewed four teachers recruited from primary and secondary schools. The results verified the theoretical hypothesis of the subdimensions of effort and reward proposed above, further clarified and supplemented the contents of each subdimension and provided specific expressions as follows: “Something that takes up time but not very helpful for teaching, such as too frequent and formalistic assessments” was added in the workload; “Feeling constrained in disciplining students” and “lack of family education” were added in the student-related issues; and emotional requirements are reflected in “constant worry,” “emotional exhaustion,” and “bad mood.” In addition to respect and recognition from others, self-worth is also an important source of emotional reward.

By comparing the results with the original ERI questionnaire, it can be seen that 7 of the 17 items of the original questionnaire still applied to teachers and were retained (e.g., “I have constant time pressure due to a heavy workload”). Four items were deleted (e.g., “I have many interruptions and disturbances in my job”) and 6 items were modified (e.g., “physically demanding” replaced with “emotionally demanding”) because they did not match with this context to varying degrees. There are also 15 new items reflecting the particularity of the profession that need to be added (e.g., “I am often pressured by students’ learning problems”). Based on the above results, the items were generated after the argumentation of experts in the field of development and educational psychology, mainly based on two criteria: one is to evaluate whether each item accurately reflects the connotation of its dimension, the other is to check whether the expression of the item is accurate, clear, and easy to understand for teachers. The items were then evaluated by several recruited teachers and slightly modified in expression. A preliminary version of Teacher ERIQ was developed with 32 items in total. Effort is measured by 17 items, divided into four subdimensions: workload (5 items), social responsibility (4 items), emotional demands (4 items), and student-related issues (4 items). Reward is measured by 15 items, divided into two subdimensions: emotional reward (8 items), and material reward (7 items).

In the two rounds of testing, the items were examined by item analysis and EFA. In the item analysis, the following criteria are considered for the retention, modification or elimination for the items: (1) item-total correlation is significant; (2) discrimination ratio is significant; (3) commonality is higher than 0.16; and (4) factor loading is higher than 0.4. In the EFA, the following criteria are considered comprehensively: (1) the load of each factor exceeds 0.4; (2) each item does not have multiple loads – that is, it cannot load more than 0.4 on two or more factors at the same time – and if the load of the item exceeds 0.4 on both factors, but the load difference is greater than 0.15, the item is also retained; and (3) the number of items included in every factor is greater than or equal to 3.

The first round of testing was conducted with 155 teachers recruited from a teacher training course in Xi’an, a city of China, including local elementary, middle, and high school teachers. The item analysis results are acceptable (range item-total correlations = 0.324–0.628, p < 0.001; range discrimination ratio = 2.718–9.211, p < 0.001; range commonality = 0.160–0.523; range factor loading = 0.400–0.702). EFA was made on the effort and reward, respectively. The KMO values of the two parts are 0.886 and 0.809 and the spherical tests are significant, indicating that both are suitable for factor analysis. After principal component analysis and oblique rotation, factors with eigenvalues greater than 1 are extracted. The results showed that the effort was divided into four factors, which accounted for 58.05% of the variation. Factor loadings range from 0.387 to 0.832. The factor composition is generally consistent with the hypothesis, but there are five items entering factors that are different from the hypothesis, so the expression of them was modified. For example, e36 (“At work, I often need to spend a lot of energy to adjust my mood”) was loaded on both the workload dimension (0.582) and the student-related issues dimension (0.444), and it was intended to be classified as an emotional demand dimension. Its expression emphasizes “spending a lot of energy” and may be the reason for entering the workload dimension, so it was modified as “At work, I often need to adjust my mood.” In addition, E21 (“In my work, I often have to do something not very helpful for teaching”) was loaded on both the student-related issues dimension (0.387) and the emotional demands dimension (0.320), but the load on each factor was less than 0.4, so it was deleted. The reward was divided into two factors, accounting for 41.61% of the variance. Factor loadings ranged from 0.412 to 0.774, and the factor composition was consistent with the hypothesis. Thus, the modified questionnaire included 31 items. The revised items were evaluated by several recruited teachers and slightly modified to conform to the real situation and expression habits of the teachers.

In the second round of testing, 442 teachers recruited from primary, middle and high schools in Xi’an participated in the test of the modified questionnaire. The item analysis results were acceptable (range item-total correlations = 0.366–0.575, p < 0.001; range discrimination ratio = 7.291–14.364, p < 0.001; range commonality = 0.191–0.518; range factor loading = 0.437–0.719) except for e26 (“The public lacks understanding of teachers”), which had a commonality of 0.115 and a factor loading of 0.340, so the item was deleted. EFA was made on the effort and reward. The KMO values of the two parts were 0.882 and 0.837, and the spherical tests were significant, indicating that both were suitable for factor analysis. After the same procedures as the first round, the results showed that the effort was divided into four factors, which accounted for 53.71% of variation. Factor loadings ranged from 0.358 to 0.793. The factor composition was consistent with the hypothesis except that two items had unknown dimensions. E31 (“I am often pressured to students’ behavior problem”) had double loads and it was intended to be classified as the student-related issues dimension (0.358) but was classified into the workload dimension (0.470). E35 (“At work, I often need to adjust my mood”) had double loads and was intended to be classified as emotional demands (0.445) but was classified into the workload dimension (0.506). Since there is no obvious ambiguity in the expression of the two items and considering the balance of the number of items among the dimensions, the two items were removed. The reward was divided into two factors, accounting for 40.43% of the variance. Factor loadings ranged from 0.496 to 0.749, and the factor composition was consistent with the hypothesis. The revised items were evaluated by several recruited teachers and slightly modified to conform to the real situation and expression habits of the teachers, thus forming the final questionnaire.

So the final version of Teacher ERIQ was developed with 28 items in total. Effort is measured by 14 items, divided into four subdimensions: workload (4 items), social responsibility (4 items), emotional demands (3 items), and student-related issues (3 items). Reward is measured by 14 items, divided into two subdimensions: emotional reward (7 items) and material reward (7 items). The workload contains time pressure, work overtime and blurred working and non-working time boundaries. Social responsibility refers to the responsibilities and requirements from significant parties. Emotional demands refer to the exhaustion, worries and negative emotions caused by work. The student-related issues contain students’ learning and behavioral issues, feeling constrained in disciplining students, and lack of family education. Emotional reward includes respect from students, parents, schools and society, as well as teachers’ self-worth. Material reward includes salary, the promotion of professional title, and job security.



Phase II: Study Design and Participants


Design

The cross-sectional survey was designed and conducted to examine the psychometric properties of the effort-reward imbalance questionnaire for teachers (Teacher ERIQ). Four hundred and seventy-five teachers were recruited from primary, middle, and high schools in two cities in China, Xi’an and Xinxiang, in 2018. The study protocol was approved by the Ethical Committee of the Shaanxi Normal University.

Participants completed or submitted the following: (1) effort-reward imbalance questionnaire for teachers (Teacher ERIQ); (2) Overcommitment questionnaire; (3) Maslach burnout Inventory-Educator’s Survey (MBI-ES); (4) Non-Reciprocal Social Relations Questionnaire; and (5) socio-demographic information including sex (male/female), age (in years), and type of school (primary school/junior high school/high school).



Participants

Four hundred and forty-two teachers completed questionnaires (response rate ≥90%). Three hundred and seventeen of them were females (71.4%), one hundred and twenty-two were males (27.5%), and five were missing. The age ranged between 24 and 51 years (mean age 37.19). They were representative of the different types of school according to the age of pupils: 196 primary school teachers (44.1%), 125 junior high school teachers (28.1%), 99 high school teachers (22.4%), and 24 were missing.



Measurements


Effort-reward imbalance questionnaire for teachers (Teacher ERIQ)

For measuring ERI in teachers the newly developed questionnaire was used. Effort contains 14 items including four subdimensions (workload, student-related issues, emotional demands, and social responsibility), and reward contains 14 items including two subdimensions (emotional reward and material reward). Each item can be scored with values between 1 and 5 and a sum score of these ratings was constructed as the unidimensionality of the scale. Thus, the total sum score based on the 14 items measuring effort and reward varies between 14 and 70. The higher the score of effort, the higher the teacher’s perceived demands. The lower the score of reward, the lower the teacher’s perceived reward.

In line with Siegrist et al. (2004), the effort-reward ratio was computed for every respondent according to the formula e/(r × c) where “e” is the sum score of the effort scale, “r” is the sum score of the reward scale and “c” defines a correction factor for different numbers of items in the nominator and denominator, so the correlation factor of the newly developed questionnaire is 1 (14/14). Therefore, a value close to zero indicates a favorable condition (relatively low effort, relatively high reward), whereas a value beyond 1.0 indicates an ERI, e.g., a high amount of effort spent that is not met by the rewards received or expected in turn. As a predictor of burnout, this ratio was transformed into a binary variable (values ≤1 vs. >1). In order to differentiate teachers with slight, moderate and severe imbalance, teachers with a ratio >1 were divided into three groups, namely: (1) ratio score ≤1.5 (slight imbalance), (2) ratio score ranging from 1.5 to 2 (moderate imbalance), and (3) ratio score reached values above 2 (severe imbalance).



Overcommitment

The overcommitment scale in the original ERI questionnaire was used. It contains 6 items that refer to the intrinsic involvement of employees in their work, reflecting the excessive participation in work, and the inability to pull away from work responsibilities. Each item can be scored with values between 1 and 5, and a total sum score based on the 6 items varies between 6 and 30. The higher the score, the more difficult it is for teachers to get away from work. The Cronbach’s alpha coefficient in this study is 0.738.



Maslach burnout inventory-educator’s survey (MBI-ES)

This study used a questionnaire based on the localization of the MBI-Educator’s Survey (MBI-ES; Maslach et al., 1986) by Xin-chun et al. (2016). A total of 22 items are divided into three dimensions: emotional exhaustion (8 items), depersonalization (6 items), and low personal achievement (8 items). Participants responded to items using 7-point Likert scale ratings from “never” to “always.” The higher the total score, the more serious the burnout. In this study, the Cronbach’s Alpha coefficient of the scale score is 0.807, and the Cronbach’s Alpha coefficient of the subdimensions’ scores is 0.627–0.884.



Non-reciprocal social relations questionnaire

The items in the Non-reciprocal Social Relations Questionnaire (von demKnesebeck and Siegrist, 2003) that did not meet the teachers’ situation were deleted, and the object in the items was changed from “partner or child” to “student.” The revised scale has 9 items. Participants responded to items using a 5-point Likert scale rating from “strongly disagree” to “strongly agree” (von demKnesebeck and Siegrist, 2003; Chandola et al., 2007). The higher the total score, the more unequal the exchange between teachers and students. The Cronbach’s alpha coefficient in this study is 0.615. CFA results showed that the measurement model fits well (χ2/df = 1.794, TLI = 0.870, CFI = 0.906, SRMR = 0.057, RMSEA = 0.074).




Analysis

Firstly, in order to examine the psychometric properties of Teacher ERIQ, we tested (1) structure validity – the factorial structure of the questionnaire was tested by EFA, CFA, and calculating factor-total Pearson’s r correlations and Pearson’s r correlations between factors. A moderate or high factor-total correlation indicates that the factor reflects the total well. A low or moderate correlation between factors indicates that they are independent and there are no higher order ones. In the development of the questionnaire, samples collected are usually divided into two parts, half of which is used to explore the model structure (EFA) while the other half is used to verify whether the conclusion of the exploration is correct or not (CFA). Therefore, in this study, half of the samples were randomly selected for conducting EFA by IBM SPSS 22 and the other half for CFA. The criteria of the former are the same as those in phase I. There are two main criteria for CFA, one is that the factor loadings are higher than 0.4, and the other is to meet the following model fitting indexes: χ2/df < 3, Tucker-Lewis Index (TLI > 0.9), comparative fit index (CFI > 0.9), Akaike information criterion (AIC), Bayesian information criterion (BIC), standardized root mean square residual (SRMR < 0.08), and root mean square error of approximation (RMSEA < 0.08). AIC and BIC are used for comparative comparison. The smaller the two indexes are, the more frugal the model is. For a good test EFA and CFA results often have consistency and stability. We then tested (2) reliability – the internal consistency of the questionnaire scores was tested by calculating Cronbach’s alpha coefficients. In addition, 90 teachers were recruited and answered the questionnaire twice in 2 weeks. The test-retest reliability was tested by calculating the correlation between the scores of the questionnaire twice. (3) The criterion validity was investigated by computing Pearson’s r correlation coefficients between scores of ERI and teachers’ self-reported job burnout and r between scores of ERI and non-reciprocal social relations. Further, analyses of covariance (ANOVA) were carried out with job burnout and non-reciprocal social relations as the dependent continuous variables and ERI scores as independent variable at four levels.

Secondly, we tested the moderating effect of overcommitment on relationship between ERI and burnout by hierarchical linear regression analysis. Thirdly, we tested the distribution of ERI scores (ERI ratio; effort, reward and their subdimensions; overcommitment) by calculating statistical parameters and the frequency of the ERI scores at varying levels. Finally, we examined whether the ERI scores differ with respect to socio-demographic factors, i.e., age, gender, and type of school, with ERI scores as the dependent and sociodemographic factors as the independent variables.

CFA was performed by MPLUS 7, and other statistical analyses were performed by IBM SPSS 22.





RESULTS


Psychometric Properties of Teacher ERIQ

Based on the ERI framework, the Teacher ERIQ was developed and finalized in phase I and psychometrically tested in phase II of the study.

(1) Structure validity: The structure validity of scores of the questionnaire with 28 items was tested by EFA and CFA as well as calculating factor-total Pearson’s r correlations and Pearson’s r correlations between factors. The results of factor-total Pearson’s r correlations showed that subdimensions of effort were moderately or highly correlated with effort and ERI ratio (0.491–0.815), and subdimensions of reward were moderately or highly correlated with reward and ERI ratio (0.755–0.885); both indicated that factors measure effort, reward, and ERI well. The results of Pearson’s r correlations between factors showed that there were low or moderate correlations (0.274–0.530) between subdimensions of effort, and there was moderate correlation (0.510) between subdimensions of reward; both indicated that factors were related and not the same factor. See Supplementary Tables 1, 2 for detailed results.

Table 1 shows the results of EFA which was made on the effort and reward, respectively. The KMO values of the two parts were 0.858 and 0.835, and the spherical tests were significant, indicating that both were suitable for factor analysis. After the same procedures as in phase I, the results showed that the effort was divided into four factors, which accounted for 65.10% of variation. Factor loadings ranged from 0.476 to 0.828. The reward was divided into two factors, which accounted for 41.40% of variation. Factor loadings ranged from 0.312 to 0.774.

TABLE 1. The standardized factor loadings, Cronbach’s Alpha for factors and items (N = 216).
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In effort, in addition to the four-factor model (E4, including workload, social responsibility, student-related issues, and emotional demands) assumed in this study, the single-factor model (E1) used in previous studies was also tested (Siegrist et al., 2004; Sperlich et al., 2012). Considering that the eigenvalue of the student-related issues is less than 1, we deleted this dimension and got a three-factor model (E3, including workload, social responsibility, and emotional demands). In reward, in addition to the two-factor model (R2, including emotional reward, and material reward) assumed in this study, the single-factor model (R1) used in previous studies was also tested (Siegrist et al., 2004).

Table 2 shows the goodness-of-fit indexes of the five models. The results of the normality test showed that some items had substantial non-normal distributions in all five models, so we adopted maximum likelihood method (MLM). It can be seen that the four models of E3, E4, R2, and R1 were qualified. Considering all indicators, R2 is better than R1, and E4 is close to E3. However, from the reduction degree of the important results of literature review and interviews, E4 is obviously better than E3. So, the four-factor model was the best-fit model for effort and the two-factor model was the best-fit model for reward, which validated the hypothesis of this study.

TABLE 2. Goodness-of-fit indexes of the five hypothetical models tested in the CFA.

[image: image]

Figure 1 shows the model of four factors of effort (workload, emotional demands, student-related issues, and social responsibility) and two factors of reward (emotional reward and material reward) aligning with the theoretical structure of the ERI framework. For the same reason as above, the MLM parameter estimation method was also adopted. The goodness-of-fit indexes were excellent and all factors had high standardized factor loadings (0.433–0.806).


[image: image]

FIGURE 1. Factorial structures of Teacher ERIQ.



(2) Reliability: as shown in Table 1, Cronbach’s Alphas of ERI scores were satisfactory, ranging from 0.590 to 0.840. Considering that the errors of the factors are not correlated, the internal consistency and reliability are not lower than this range (Wen and Bao-Juan, 2011). The test-retest reliability is acceptable with coefficients of stability ranging from 0.608 to 0.741.

(3) Criterion validity: Table 3 shows the Pearson’s r correlations among ERI, job burnout, non-reciprocal social relations and the subdimensions of the first two. As expected, all of the ERI scores showed significant moderate or high correlations with job burnout (0.273–0.591), and most of the ERI scores showed significant moderate correlation with non-reciprocal social relations.

TABLE 3. Pearson’s r correlation coefficients among ERI scores, job burnout scores, and non-reciprocal social relations.
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Table 4 shows that teachers’ job burnout and non-reciprocal relationship were significantly different in different degrees of ERI ratio.

TABLE 4. ANCOVA results.
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The Role of Overcommitment on the Relationship Between ERI and Job Burnout

After centralization, ERI and overcommitment were multiplied to obtain the interaction. After adjustment for gender, age and types of school, the results showed that the main effect and interaction effect of ERI and overcommitment were significant (see Table 5). A high level of burnout was associated with high ERI and high overcommitment, while a high level of overcommitment reduced the positive effect of ERI on job burnout.

TABLE 5. Results of the hierarchical linear regression analysis.
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Prevalence of ERI Among Teachers

The statistical parameters showed that the mean value for the ERI ratio was 1.519, indicating a relatively common imbalance between teachers’ effort and reward in work. See Supplementary Table 3 for detailed results. The frequency distribution of ERI scores showed that 92.1% of teachers perceived lack of reciprocity, that is, they pay more than they receive in turn. Most (77%) teachers pay 1 to 2 times the rewards they receive. It was mainly caused by high effort. A total of 61.7% of teachers’ effort was at a high level (categories 4 and 5 of response format) and the most serious subdimension was social responsibility, with a high level of 92.6%. A total of 7.4% of teachers’ reward was at a low level (categories 1 and 2 of response format), and low material reward was the main reason, with a low level of 39.2%. With respect to overcommitment, 57.5% of teachers reached a high level, suggesting an unfavorable psychosocial condition. See Supplementary Table 4 for detailed results.



Associations Between ERI Components and Sociodemographic Characteristics

The results of sociodemographic differences in ERI scores were as follows. In terms of gender difference, male teachers’ scores of workload, social responsibility and effort were significantly higher than female teachers, their scores of material reward and reward were significantly lower than female teachers, and their ERI level was significantly higher than female teachers. In terms of age difference, teachers aged 30 and under had significantly lower workload scores than the other four groups. In terms of school type difference, the workload of high school teachers was significantly higher than that of middle school and primary school teachers; junior high school teachers had significantly higher student-related issues than primary and high school teachers; primary school teachers’ emotional reward and reward scores were significantly higher than junior high school teachers; and the ERI degree of junior middle school teachers was significantly higher than that of primary school teachers. In a word, ERI scores showed significant differences in gender, age and school type. See Supplementary Table 5 for detailed results.




DISCUSSION

This study aimed to develop and psychometrically test an Teacher ERIQ based on the ERI model. The results indicated that the Teacher ERIQ scores had good overall validity and reliability for use among teachers. It also proved the moderating effect of overcommitment on the relationship between ERI and job burnout and showed that teachers’ ERI level varied with age, gender and school type. To our knowledge, this is the first study based on the ERI model to develop a questionnaire reflecting the unique psychosocial work environment of teachers.

In the development stage of the questionnaire, each item was evaluated for its ability to reflect teachers’ distinct psychosocial work environment, focusing on effort and reward, and the content validity was guaranteed. This was mainly reflected in two processes: In the early stage of item generation, the methods of relevant literature review, teacher interview, and expert argument were adopted to ensure that the content reflected in the questionnaire was accurate and comprehensive. In addition, after each revision, the items were evaluated by teachers and modified until they could reflect the real situation of teachers and conform to teachers’ expression habits. At the same time, the structure validity of the questionnaire scores was improved in the two rounds of testing. The expression of several items was adjusted and four items were deleted according to the results of item analysis and EFA. Afterward, which factor each item belonged to was more explicit. Factor loadings and variances explained of items were both improved. Thus, revisions to the initial 32-item version of the Teacher ERIQ substantially improved the structure validity.

In the test stage of the questionnaire, five hypothetical models were tested by CFA, and the four-factor model (workload, emotional demands, student-related issues, and social responsibility) was the best-fit model for effort, and the two-factor model (emotional reward and material reward) was the best-fit model for reward, which validated the hypothesis of this study. Further, the results of EFA and CFA validated the structure of four factors of effort and two factors of reward, aligning with the theoretical structure of the ERI framework. This is different from the previous studies that revised ERI scale, most of which believed that effort was a single factor (Fukuda et al., 2010; Sperlich et al., 2012). The main reason might be that teachers’ work had prominent occupational particularities such as emotional requirements and students’ problems (Montgomery and Rupp, 2005; Guerino et al., 2006; Bauer et al., 2007; Mahan et al., 2010). In particular, a study revising the ERI for reservists on a military deployment put overcommitment into the model and divided the effort into internal (overcommitment) and external (time and energy) effort (Lang et al., 2010). Soldiers are obligated and disciplined, and even if they do not care about work, their external effort may not be reduced. Their external and internal effort do not affect each other and are relatively independent. However, there may be a significant difference in the level of external effort between teachers with high overcommitment and those with low overcommitment. Therefore, considering the difference of the nature of occupation, this study did not include overcommitment into the effort. Previous studies mostly classified reward in the following ways: (1) Classify by nature, such as economic, status, and emotional reward (Siegrist et al., 2004); (2) classify by source, such as internal and external (Lang et al., 2010); and (3) classify by the object of the source, such as oneself, society, partners and children (Sperlich et al., 2012). However, for the convenience and timeliness of the questionnaire, the number of items was limited. Therefore, combined with the results of EFA, the reward in this questionnaire was divided into emotional reward and material reward.

The Cronbach’s Alpha coefficients and coefficients of stability of all dimensions’ scores were satisfactory. The results of correlation and ANOVA verified the criterion validity of the questionnaire scores. Further, we found that the correlation between ERI and job burnout was mainly caused by the correlation between ERI and emotional exhaustion, while little was explained by deindividuation, and low personal achievement. This suggests that the imbalance between pay and return in teachers’ work may directly cause their emotional exhaustion, but it will not directly affect their self-evaluation and basic attitude toward students and work. In addition, among all dimensions of the questionnaire, only student-related issues were significantly related to reduced personal achievement. Thus, it can be speculated that problems related to students may lead to teachers’ negative self-evaluation, thus reducing their sense of personal accomplishment. This is consistent with the results of Einar M. Skaalvik and Skaalvik (2007) research on teachers’ self-efficacy, which show that the structure of teachers’ self-efficacy is largely related to students.

In this study, overcommitment was considered as an independent individual trait that may have a direct or indirect impact on stress responses. The results of hierarchical linear regression analysis proved the moderating effect of overcommitment on the relationship between ERI and job burnout, which was consistent with previous studies (Kinman and Jones, 2008; Zurlo et al., 2010). However, it is worth noting that the delta R-square is less than 3%, which may be influenced by other important factors in the process of the imbalance of teachers’ effort and reward into the stress response. So, the interpretation of the result needs to be cautious.

Descriptive statistics indicated that the imbalance between teachers’ effort and reward is relatively common, which is mainly because of high effort. It showed that teaching is a highly demanding profession, which is consistent with the previous research results on teachers’ work pressure (Guerino et al., 2006; Bauer et al., 2007; Mahan et al., 2010). The results also showed a lower level of material reward relative to emotional reward, suggesting possible defects in the relevant systems and policies of teacher treatment.

Our analyses have shown that ERI differs according to socio-demographic factors. There was gender difference in ERI of the teacher. Male teachers experience higher effort, lower reward and higher ERI than female teachers, which is consistent with the research results of Hinz et al. (2016). This may be due to the different social division of labor. Specifically, women’s identification of their own value comes from work and family; however, men’s generally comes from work, and they may equate the income and social status brought by work with their own value, so they have high expectations for work rewards (Zhao et al., 2019). When the actual situation cannot meet the expectation, the sense of giving is high and the sense of reward is low, which easily leads to the ERI.

There was age difference in workload of the teacher. Teachers aged 30 and below had significantly lower workload scores than the other four groups, which is consistent with the research results of Unterbrink et al. (2007). Skaalvik and Skaalvik (2015) reported that although teachers at different ages experienced the same stressors at school, older teachers needed more time to recover from stress.

There were differences in ERI scores of teachers among different types of schools. Firstly, the workload of high school teachers is significantly higher than that of other groups. Secondly, junior high school teachers have significantly higher student-related issues than other groups. Thirdly, primary school teachers have significantly higher emotional reward than junior high school teachers. There are two possible main reasons for the heavy workload of high school teachers. One is that the curriculum of senior high school is obviously more demanding than that of the two other types of school in both depth and breadth, and the other is that they are under heavy pressure from college entrance examination (Skaalvik and Skaalvik, 2017). The reason for the high level of student-related issues in junior high school teachers may be that the students they teach are in adolescence. Junior high school students are more emotional and self-centered compared with primary school students and lack appropriate coping skills to deal with daily stressors compared with high school students (McMahon et al., 2013). Therefore, junior high school teachers are faced with more problems relating to students’ emotion, behavior and habit formation and have a higher possibility of conflict with students as well as heavier emotional exhaustion. The reason for the high level of emotional reward of primary school teachers may be that primary school students are naiver, have fewer emotional problems, and express emotions more directly compared with junior high school students.

The value of this study is mainly reflected in the following points. Firstly, as far as we know, this is the first questionnaire developed based on the ERI model to reflect teachers’ social psychological work characteristics. The questionnaire provides an effective measurement tool for the ERI model’s application in the field of teachers, so the research results can more accurately reveal the teachers’ ERI, thus providing an empirical basis for interventions to improve teachers’ employment conditions. Secondly, in order to build a questionnaire structure reflecting teachers’ psychosocial work characteristics while conforming to the original ERI model on the whole, we revised the questionnaire for several times during the development of the questionnaire, and EFA and CFA are combined to ensure the structural validity and content validity of the questionnaire scores in the process of testing the psychological characteristics of the questionnaire.

Some limitations of the study need to be addressed. Firstly, the findings come from a cross-sectional design study, so the ERI scores’ criterion validity, especially its predictive power of job burnout, needs to be further confirmed by more longitudinal design studies. Secondly, the criterion used in this study is subjective questionnaires, and individual differences in personality traits may affect the report of job burnout and non-reciprocal social relations. Future studies should be combined with more objective criteria such as data observed and evaluated by others or clinical diagnosis. Thirdly, this study only investigated teachers in two provinces of China, and the generalization of the results needs to be analyzed on a case-by-case basis. Finally, although the regulatory effect of overcommitment in this study is significant, its effect size is low. The specific factors that may exist in this mechanism need to be further studied.



CONCLUSION

In conclusion, it can be stated that the newly developed Teacher ERIQ is a reliable and valid measurement instrument that can be used to measure teachers’ psychosocial traits focusing on a mismatch between effort spent and reward received in costly social transactions. This questionnaire could serve as a tool to discover the important psychosocial work characteristics and explain stress-related health risks among teachers so as to provide the starting point for investment in teachers’ work health in relevant departments and schools. In addition, it can also provide a self-examination tool for teachers to know their views on efforts and rewards at work so as to inspire them to change their unhealthy cognition, acquire a sense of value and reward from work in various aspects and improve adverse mental health condition.
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Based on the specific cultural context to add greater theoretical precision to emotional labor, we developed the Chinese version scale of emotional labor. For a comprehensive construct development and validation of the new scale, we carried out five studies. First, we used grounded theory methodologies, performed analysis of data from field observations of 15 frontline employees through insider's angle (Study 1) and in-depth interviews with 35 employees (Study 2), and preliminarily glimpsed the main content of emotional labor in China. Second, combined with existing literature and open-ended questionnaires with 110 employees (Study 3), we identified four dimensions labeled as surface acting, deep acting, expression of naturally felt emotions and emotion termination, and established the initial items. Third, Study 4 with 166 service workers from China was performed to demonstrate the validity, reliability, and acceptable psychometric properties of the scale and thus formed the formal scale. Finally, multi-wave data with 403 Chinese samples (Study 5) were collected for validating the formal scale. Future researchers can employ this validated scale to investigate emotional labor in Chinese service settings. We expect the emotional labor phenomena in the Chinese context can add valuable and novel insight into the stock of emotional labor knowledge in numerous geographical and cultural contexts.

Keywords: emotional labor, scale development, scale validation, China, surface acting, deep acting, expression of naturally felt emotions, emotion termination


INTRODUCTION

The service sector with important economic importance and social significance has been one of the fastest-growing segments of the Chinese economy. In 2017, the added value of China's service industry has reached 42,703.2 billion Yuan, accounting for 51.6% of the country's GDP (Wang, 2018). Increased competition among service providers, along with overall growth in the service economy, has made delivering superior service become more demanding than ever before (Teng, 2019). Organizations are increasingly willing to depend on service providers' presentation of emotions to the customer in service interactions (Chi and Grandey, 2019). As a consequence, emotional labor, generally defined as the act of expressing organizationally desired emotions during service transactions, is a key component of the work performed by service workers worldwide (Ashforth and Humphrey, 1993; Chu and Murrmann, 2006). Research has shown that positive affective displays, namely “emotional labor” are positively associated with important customer outcomes, such as customer satisfaction, customer loyalty, and intention to return (Hennig-Thurau et al., 2006; Groth et al., 2009). However, those studies root almost in the western context (Grandey et al., 2005, 2019). More and more evidence has indicated that conceptions and associated practices of emotional labor have been found to vary widely across cultures, especially between the East and the West (represented by China and the USA) (Luo et al., 2019). For example, Allen et al. (2014) found that many of the relationships among emotional labor variables vary as a function of the cultural context using samples of U.S. and Chinese service workers. Consistent with this, Grandey et al. (2005, p. 902) have proposed that “cultural differences in work emotions are important to understand.”

Confucius admonished that the mechanic, who wishes to do his work well, must first sharpen his tools (Farh et al., 2006). Similarly, As Korman (1974, p. 194) has said “The point is not that adequate measurement is “nice.” It is necessary, crucial, etc. Without it we have nothing.” Unfortunately, the existing research, which almost is Chinese translations of Western measures, lacks consideration of the local context (Farh et al., 2006; Zhang and Zhu, 2008; Chen et al., 2012). The need for Chinese culture-based valid research instruments of emotional labor takes on even greater urgency. On the one hand, indiscriminate use of the Western emotional labor scale inevitably misses the unique aspects of Chinese emotional labor. On the other hand, the dearth of valid operationalizations has made research findings compromised. Additionally, researchers are calling for the development of instruments to measure emotional labor based on different historical and cultural backgrounds (Nixon et al., 2019). Against this backdrop, the purpose of the current investigation is to systematically develop and validate an emotional labor measure for organizational settings of China.



LITERATURE REVIEW


Emotional Labor

Emotional labor, first introduced by Hochschild (1983, p. 7), is defined as “the management of feelings to create a publicly observable facial and bodily display.” Hochschild's (1983) definition of emotional labor implicitly presumes that servicers more or less consciously attempt to manage emotion by engaging in surface acting (employees modify their displays without shaping inner feelings) or deep acting (employees modify internal feelings to be consistent with display rules). Earlier studies indicated that the concept of emotional labor was developed around three themes: internal states, external behavioral displays and internal processes (Hochschild, 1979, 1983; Glomb and Tews, 2004). Ashforth and Humphrey (1993) defined the act of displaying the appropriate emotion (i.e., conforming with a display rule) as emotional labor which both emphasized behavior and decoupled the experience of emotion from the expression of emotion. Meanwhile, they viewed genuine experience and expression of expected emotion (one spontaneously and genuinely experiences and expresses the expected emotion) as a third means of accomplishing emotional labor. Surface acting, deep acting, and genuine experience of emotions involve and emphasize the internal state of emotional harmony, emotional dissonance, or emotional deviance. Then, Glomb and Tews (2004) provided strong evidence for the existence of those three types of emotional labor. Importantly, Diefendorff et al. (2005) found that employees from a wide range of industries expressed genuine emotions in the service process. Expression of naturally felt emotions is probably the most common of the three strategies for emotional labor. Meanwhile, Jordan et al. (2008) also found that many employees were skilled at performing genuine emotional expression, which was the most effective form of emotional labor. Morris and Feldman (1996) suggested that emotional labor be best conceptualized in terms of four distinct dimensions: frequency of appropriate emotional display, attentiveness to required display rules, variety of emotions to be displayed, and emotional dissonance. This theoretical approach focuses on the external behavioral displays of employees (Brotheridge and Lee, 2003). Additionally, some scholars focus on the internal processes involved in creating an emotional display: typically self-regulation processes (Grandey, 2000; Brotheridge and Grandey, 2002). Overall, previous perspectives of emotional labor all have the same underlying theme: individuals can control their emotional expressions at work. Emotional labor, thus, is the process of regulating both feelings and expressions for the organizational goals.



Emotional Labor Across Cultures

Culture builds and prescribes situational scripts in interpersonal contexts in different ways (Choi H. et al., 2019). Cultural context shapes and influences the emotional expression of people from any culture and dictates what, how, when, and to whom people should express their emotional experiences (Ekman and Friesen, 1969; Allen et al., 2014; Yang et al., 2019). Researchers have studied that emotion regulation and display rules for experiencing emotions have significant differences across cultures (Eid and Diener, 2001; Masuda et al., 2008; Safdar et al., 2009). For instance, Grandey et al. (2005) showed that the way that emotional labor is enacted by service employees differed between the U.S. and France. Specifically, they found that the difference stems from an impulsive orientation of French culture and an institutional orientation of the U.S. culture. In Safdar et al.'s (2009) multinational study, they found a striking difference in emotional display rules among three cultural groups, namely Japan, Canada, and the United States. Allen et al. (2014) found that the emotional regulation strategies (i.e., surface and deep acting) are reported as being used more often in China than in the U.S. Luo et al. (2019) suggested that there should be observable cultural differences of emotional labor in individualistic and collectivistic cultures. In an impressive study using data from 3,570 six- to 15-year-olds from 13 Asian, European, Middle Eastern, and South American countries, Scherr et al. (2019) found that cultural indicators explained the amount of variance in children's expression of the basic emotions of anger, fear, sadness, and happiness. The scholars widely acknowledged that the main distinctions made between Eastern and Western cultures are that they differ in the levels of collectivism-individualism, power distance, and uncertainty avoidance (Hofstede, 1980; van Hemert et al., 2007; Uchida et al., 2008; Kitirattarkarn et al., 2019). Accordingly, differences in emotional labor across cultures can be mainly explained by those cultural factors.



Emotional Labor and Chinese Culture

Chinese culture, as representatives of a collectivistic culture, values groups rather than individuals, and promotes harmony within the group (Noon and Lewis, 1992; Chi et al., 2019). Emotions are seen as interactive experiences. As a result, emotional moderation and emotion control have priority and the Chinese would be less inclined to express powerful emotions (Safdar et al., 2009). In contrast, individualism embedded in western culture encourages outward displays of emotion, and individuals are more comfortable expressing their natural emotions (Lu and Guy, 2019). In addition, a high level of power distance context makes the Chinese identify the unequal distribution of power within society and encourages self-repression when interacting with people of higher status (Matsumoto, 2007). Generally speaking, servicers are prone to respect the identity of customers and thus they often compromise in conflicts with customers. Uncertainty Avoidance refers to the degree to which people feel threatened by the unknown or ambiguous situations and have developed beliefs, institutions, or rituals to avoid them (Hofstede, 1980). Chinese cultures inclined to this value orientation are associated with greater levels of anxiety and fear responses in unknown or ambiguous situations and result in programmed emotions or even no responses (Adair and Xiong, 2018; Liu and Luo, 2019). Overall, collectivism, high power distance, and high uncertainty avoidance relate directly to emotional expression and management with more emotional control, moderation, and suppression.

To enhance readability, this development process has been separated into four study phases, each addressing a different purpose. First, we gathered related information and examples of emotional labor through field observations of 15 frontline employees from an insider's angle (Study 1) and in-depth interview with 35 employees (Study 2). Second, we confirmed the local content, dimension, and preliminary items of emotional labor by open-ended questionnaires with 110 employees (Study 3) and existing literature. Third, we got the formal scale of Chinese version of emotional labor through survey with 166 service workers from China (Study 4). Fourth, we examined psychometric properties, convergent and discriminant and criterion-related validity of formal scale by multi-wave data with 403 Chinese samples (Study 5). In the following sections, we present the five studies in detail followed by a general discussion.




METHODS

We used grounded theory methodologies, which provided a systematic and rigorous set of procedures and techniques for collecting and analyzing data and allowing a comprehensive understanding of complex issues (Creswell et al., 2007).



STUDY 1 FIELD OBSERVATION

The researcher conducted a one-month participant observation as a service employee in a three-star hotel. This real insider's angle and rich experience are critical in the qualitative study. This intimacy with the phenomenon of interest means that the reader can see the world through the researcher's eyes, which often captures the informants' experiences (Bansal and Corley, 2011). During the period, the content of observation was 2-fold: (i) the emotional changes, emotion expression, and emotional response to customer requirements of service employees in the process of service interaction; (ii) the frontline employees' emotional change and emotional recovery when the service ends. At the end of each day, the researcher collated, archived and analyzed the notes and auto-recording at the observation site.


Participants

Among 15 respondents, 2 were males and 13 were females; 5 were married and 10 were single; their ages ranged between 20 and 45 years old (average age = 28) and their education background ranged from junior high school to bachelor's degree. The respondents had 0.5–9 years of work experience. Work positions include service staff, cook, superior, and manager.



Content Analysis

We used the three-step procedure to analyze the data (Devitt, 2003). First, original materials were filtered and we got 124 valid units. Second, we grouped the 124 units into meaningful and interpretable categories, and a total of 36 subject terms were obtained. Through the content analysis, three semantic relationships existed in 36 subject terms, namely, equivalent relationship (different statements had the same meaning), correlational relationship (different sentences explained and elaborated on the same phenomenon or problem from different perspectives) and incompatible relationship (there was no intersection among contents contained in different subject terms). Specially, 36 subject terms were grouped into eight equivalent relationships, three correlational relationships, and four incompatible relationships. Finally, five subcategories were derived according to 36 subject terms and their relationship categories, namely, factors influencing service attitude, negative service, positive service, express true feelings, and ways to deal with emotions.



Discussion

We found that workloads, salary, customers' attitudes, leaders' attitudes and conflicts with customers, are the main factors influencing the service emotions. Employees are easily prone to induce negative emotions, such as fidgets, anxious, and angry due to the characteristics of heavy service intensity in the workplace. In the case, an unfriendly attitude of a customer is more likely to inflame conflicts while leaders' help is timely rain. Help from leaders determines employees' service emotions, attitudes, and strategy to a large extent. Also, the emotional management strategies mainly included expressing positive emotions, expressing negative emotions, self-regulating emotions, and expressing real emotions.




STUDY 2 IN-DEPTH INTERVIEWS

To further gather related information and examples of emotional labor in the Chinese context, interviews were carried out in a larger scope than Study 1.


Participants and Procedure

The samples mainly came from traditional service industries, such as hotels, hospitals, and retailers from China. A total of 35 participants were interviewed, including doctors and salesmen. In terms of age, 90% aged between 20 and 40 years old. The overall education was medium level, with 50% junior college level or below, 40% undergraduate level or above, and 10% others. Forty-five percent were male and 55% were female. Seventy percent of the samples were from frontline positions, and 30% were from management positions. Participants were provided with a written information sheet describing the study and informing them of their right to confidentiality, anonymity, and withdrawal from the study at any time. Data was collected using semi-structured, in-depth interviews. The researcher interviewed each participant face-to-face. The average interview length was 1 h. A contact summary sheet was completed to document all communication with participants. The interviewees were asked to respond to the following open-ended questions: What factors affect your service attitudes at work? What kinds of service approaches will be taken and why? In conflicts with customers, what approaches will be taken to resolve them and why? When the workload is heavy, what are your emotions and what kinds of service strategy will you adopt? During the interviews, comprehensive notes of interviews were recorded carefully.



Content Analysis

Similarly, interview materials were required to be simplified and we got 177 valid analysis units. Judges A and B compared all the units to determine similarities and differences and perform necessary merging or separation. One hundred seventy-one analysis units have grouped the units into 41 related subject terms with 10 pairs of correlational relationships, 7 pairs of equivalent relationships, and 9 pairs of incompatible relationships. Finally, we found the five subcategories in accord with the result of Study 1.



Discussion

Through content analysis of all the coded notes, we found that the amount of workload, salary, and conflicts with customers are primarily related to employees' service emotions, attitudes, and behaviors. When the workload was heavy, employees would not take customers seriously but save time to service other waiting customers. However, service workers may apologize to the customer and keep servicing according to the requirements of the customer when they have conflicts with customers. The results of the interview preliminarily suggest that Chinese emotional labor is related to emotional expression, management, and control and it is also affected by the amount of workload, salary, and conflicts with customers.




STUDY 3 OPEN-ENDED QUESTIONNAIRE

The objective of Study 3 was to further confirm the local contents and dimensions of emotional labor in the Chinese Context. Given that the data collection of Study 1 and Study 2 were concentrated in traditional service industries, Study 3 would collect a larger sample by open-ended questionnaires to expand the applicability of native emotional labor. The respondents were mainly front-line employees in the service industry, such as clothing guide, bank teller and driver. The questionnaires were distributed and collected in electronic and paper forms. The questions of the questionnaire were compiled based on the result of Study 1 and 2. Heavy workload and conflict with customers most induced the service employees to appear the emotional fluctuation and to adopt the corresponding emotional management approaches. Therefore, we set heavy workload and service conflicts as the working situation to explore the emotional expression, management, and control of servicers in two situations. The questions were presented as follows: When work is urgent and customers are numerous, what is your psychological state and how would you treat your customers? What is your psychological state when you have a disagreement/conflict with a customer and what would you do?


Participants and Procedure

One hundred thirty questionnaires were distributed and 110 were recovered. Among respondents, 46% were male, and 89% aged between 20 and 30. In terms of education, about 76% were junior college graduates, 15% were undergraduates and 9% were others. Front-line service employees accounted for 91% of the respondents. In terms of work tenure, the longest one was 25 years, and the shortest one was 1 year, with an average of 5.7 years. Industry distribution covered several industries such as banking and medical and health care.



Content Analysis

We obtained 1,332 initial statements by conceptualizing the data collected from the open-ended questionnaires. Then, 244 statements unrelated to emotional labor and 43 semantically ambiguous statements were deleted. The remaining 1,045 sentences were performed necessary merging or separation. We identified 211 primary subject terms and further got 22 subcategories. Of the subcategories, 12 subcategories (E1-E12) were associated with expression, control, or manipulation of emotions during service encounters and were thus believed to tap the emotional labor construct.



Dimensions of Emotional Labor
 
Surface Acting

Service providers' inner thoughts might be contrary to external behaviors. They usually expressed temporary and surface emotions and seldom revealed their real feelings in the process of interactions with clients.

“When customers were many,” waitress A was waiting for the customer order. But customers were slow to order the menu. Thus, a trace of discontent and impatience crossed her face, and then she tried to conceal, kept a positive attitude, and smiled toward our customers although she was already anxious. Considering that the customer is god, she had to hide her true feelings.”

Our finding was consistent with previous research. For example, Ashforth and Humphrey (1993) believed that surface acting was the mismatch between an individual's inner feelings and the requirements of the organization. In this case, employees only changed the external body language and facial expression to meet the rules of the organization while they did not change their inner feelings. Related information of surface acting including its definition, subcategory, typical statement in interview and frequency are presented in Table 1.



Table 1. The summary of dimensions of emotional labor.
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Deep Acting

The second dimension of emotional labor is that service workers manipulate or change their inner state and actively express emotions and behaviors.

“I face difficulties positively during work. For example, when I have conflicts with customers, I would carefully explain to them, understand their needs and provide services based on their interests.”

When serving customers, service workers deliver real services to customers based on directly changing their inner feelings. Compared with surface acting, it has the advantage of sincerity. Similarly, prior literature has defined that deep acting is that service workers will spontaneously think deeply about their service role, change or enhance their inner feelings through their efforts, and finally express the emotions that conform to the rules of the organization regardless of their genuine feelings (Morris and Feldman, 1996; Diefendorff et al., 2005). Related information of deep acting including its definition, subcategory, typical statement in interview, and frequency are shown in Table 1.

Expression of Naturally Felt Emotions

The service workers do not need to consciously attempt to manage emotions (Grandey, 2000). It implies emotional labor allows one to spontaneously and genuinely experience and express true emotions. In other words, a service agent may naturally feel what he or she is expected to express without having to work up the emotions. Thus, the genuine expression of true emotion serves as a third means of accomplishing emotional labor. In correspondence with that, Humphrey et al. (2015) strongly pointed that researchers should start routinely including natural and genuine emotions in their studies of emotional labor. Moreover, convincing evidences have supported that the expression of naturally felt emotions is very important for highlighting the bright side of emotional labor (e.g., Diefendorff and Richard, 2003; Gabriel et al., 2015). Service providers naturally pass on positive emotions when they are engaged in chatting with customers merrily while they do not hide their negative feelings in case of disagreement with customers.

“No need to hide in front of customers, because when you do, customers could feel it. It's better to be yourself.”

The difference between genuine expression of emotion and surface acting is that this emotional expression strategy is not modified and processed, while surface acting is a kind of cover-up for the individual's inner true feelings. Deep acting is the result of the individual's efforts to adjust inner feelings. Related information of expression of naturally felt emotions including its definition, subcategory, typical statement in interview, and frequency are presented in Table 1.

Emotion Termination

Through sorting and analyzing sources, we also found that Chinese service workers would also display other kinds of accomplishing emotional labor which is different from the above three types of emotional expression strategy.

“When they encounter problems, most of them will explain to customers to get forgiveness. But when customers don't listen to their explanation, they will feel frustrated and treat customers in silence, such as quietly listening to customers' complaint or indifferent to customers.” “Some workers just let nature take its course when faced with problems and keep continuing to work in accordance with organizations' rules and regulations, regardless of customer comments, and requests.” “Some workers also choose to escape from problems, such as complete lack of emotional response to customers.”

The common characteristic of the above expression strategies is that there is no further inner emotional fluctuation and no emotional transmission to the outside. As the name implies, emotion termination refers to the idea that service workers take efforts to stop conveying their internal and external emotions, especially when it comes to conflicts with customers. Each conceptualization of emotional labor assumes that emotions are being managed at work to meet the display rules stated by the organization. Firstly, emotion termination needs great effort to finish because negative feelings are normal when coping with difficult customers. Secondly, although it is against the required displays of organizations, emotion termination seems to be a smart way for most service employees to achieve organizational goals, especially in complex and uncertain situations. The significant difference from surface acting is that surface acting conforms to the organization's expression rules. Surface acting is internally false, and represses inner feelings. In emotion termination, employees consciously modify their displays by no emotional displays and inner feelings. Related information of emotion termination including its definition, subcategory, typical statement in interview, and frequency are presented in Table 1.

Surface acting, deep acting, expression of naturally felt emotions and emotion termination do comprehensively cover all the ways one may manage emotions at work. In short, we suggest that the four proposed dimensions do completely define the emotion management of Chinese employees.

Data Secondary Coding

To ensure content validity and accuracy, two organizational behavior experts who are familiar with grounded theory worded the items of the open-ended questionnaires, compared the lists for similarities and differences, combined, revised, or deleted the items once again. After several rounds, both experts agreed on the dimensions proposed by the author.

Item Generation

In an attempt to represent comprehensively workplace experiences of emotional laborers and thus increase content validity, anecdotes, and descriptions were obtained from the general body of emotional labor literature and semi-structured interviews and open-ended questionnaires. First, Diefendorff et al. (2005) provided a three-dimensional structure including deep acting, surface acting, and the expression of naturally felt emotions, which was consistent with the three dimensions of Chinese emotional labor. Second, Diefendorff et al.'s (2005) scale was widely used worldwide with good reliability and validity (Judge et al., 2009). Specifically, many domestic scholars (including scholars in Taiwan) chose Diefendorff et al.'s (2005) scale to conduct empirical research on domestic employees' emotional labor, which proved the applicability of the scale in the Chinese context. Thus, translation and back-translation of Diefendorff et al.'s (2005) scale were conducted in order to finish the measure of surface acting, deep acting and genuine expression of emotion. In addition, we selected four items of each dimension from high to low according to their load coefficients in the original scale for following the principle of accurate measurement and convenient application. The items of these dimensions are listed in Table 2.



Table 2. All items of Chinese emotional labor.
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The emotion termination is a distinct strategy for managing emotions at work and is included in emotional labor in the Chinese context. We selected five items with the highest frequency in the statistical results of the open-ended questionnaire survey. Detailed items of emotion termination are listed in Table 2.




STUDY 4 THE FORMAL SCALE

The above items of Chinese emotional labor were incorporated into a questionnaire for a pilot study. The purpose of this process was to confirm expectations regarding the psychometric properties of the new measure (Hinkin, 1995).


Participants and Procedure

We asked respondents to evaluate, using a seven-point Likert-type scale (“1” = “strongly disagree,” “7” = “strongly agree”). The pre-survey was conducted in five typical service organizations, including hotels, shopping malls, banks, telecom companies, and port logistics companies. The survey was mainly conducted on the front-line service personnel of the above enterprises (N = 166; 55% male; 71% = between the age of 20–30 years; 32.4% = bachelor's degrees or above; 80% = frontline employees). Churchill (1979) suggested that the purification of a measurement instrument should begin with the computation of the coefficient α. The coefficient α of each dimension can be seen in Table 3.



Table 3. Coefficient α and exploratory factor analysis results of the Chinese emotional labor.
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The Kaiser–Meyer–Olkin (KMO) measure and Bartlett's test of sphericity were used to ensure that the data had inherent sufficient correlations to perform exploratory factor analysis (EFA). The KMO index was 0.763, and Bartlett's test of sphericity was significant at a level of 0.00, which justified the use of EFA. An EFA was performed on the emotional labor items. The extraction method for EFA is principal component analysis on the premise of eigenvalue >1 and maximum variance skew rotation method. A total of four component factors were extracted, which explained 61.977% of the total variance. Table 3 shows items, EFA factor loadings, and percentage of variance explained.



Discussion

The value of the coefficient α ranged from 0.306 to 0.843 for the four dimensions and this implied that it was necessary to remove some items from each dimension to improve the α value. The standardized loadings of items A1, A3, A4, and B3 were <0.5, indicating that the convergence effect of item A1, A3, A4, and B3 are not good, while other items are acceptable. Item B3 and item B4 were the measurement questions of deep acting, but they were classified as other dimensions of emotional labor in EFA. The same problem appears in EFA for items D4 and D5. The two items are classified into two categories of factors, respectively. Given the above problems, we carried out a detailed analysis of the reasons and proposed solutions.

First, item B3 and item B4 belong to the translation version, and there are inevitable errors, misunderstandings, and incomprehension in the translation process. We hope to solve the problems with a second translation carefully. Second, items D4 and D5 are independently compiled in the Chinese context, and they perhaps overlap with other items of emotional labor rooted in western countries because of the essence of emotional labor. Based on the results of the preliminary survey, we further modified these items to measure the connotation of emotion termination more accurately and appropriately. According to the results of scale revision, the formal scale is in Table 4.



Table 4. The formal scale of Chinese emotional labor.
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STUDY 5 THE FORMAL SCALE VALIDATION

The main goal of Study 5 was to test the validity of the formal scale from psychometric properties, convergent and discriminant, and criterion-related validity. This provides additional validity for the construct measures developed in Study 4. Specific objectives were to (a) increase reliabilities of the Chinese emotional labor scale and (b) contribute to the evidence of construct validity by testing hypotheses regarding emotive labor, burnout, and job satisfaction.


Emotional Labor Outcomes

The bulk of the previous research on emotional labor has focused on the potential negative consequences of emotional labor for the psychological well-being of employees (Pugliesi, 1999; Yanchus et al., 2010; Yin et al., 2019). We consider the impact of the four dimensions of emotional labor on the psychological well-being most frequently investigated in emotional labor research, namely, burnout, and job satisfaction.

Burnout

Burnout is a severe psychological and physical response syndrome resulting from prolonged stress and frustration at work, which occurs frequently among individuals who are emotion labors (Maslach et al., 1986). It is a multidimensional concept with three components: emotional exhaustion, depersonalization, and reduced personal accomplishment (Maslach et al., 2001). Emotional exhaustion involves constant emotional overextension and being drained through contact with other people. With depersonalization, employees take a dehumanizing and impersonal view of others, treating them callously (Cheng and Yang, 2018). Reduced personal accomplishment refers to a loss of or a decline in feeling competent and successful at work.

Surface Acting and Burnout

In surface acting, one modifies the displays without shaping the inner feelings which could result in the depletion of personal resources (Trougakos et al., 2015). They experience emotional dissonance, or stress when expressions and feelings diverge (Hochschild, 1983). In addition, surface acting threatens the individual's sense of self (Pugh et al., 2011). Erickson and Wharton underscored that “attempts to control the emotions of workers reach into the very heart of an individual's sense of self” (Erickson and Wharton, 1997 p. 192). The inauthenticity of this surface-level process may result in feeling detached not only from one's true feelings but also from other people's feelings over time, suggesting a relationship with depersonalization. Feeling diminished personal accomplishment is also likely if the employee believes that the displays are not efficacious or are met with annoyance by customers. Thus, surface acting is expected to relate to all three dimensions of burnout. Chen et al. (2019) found that surface labor leads to more burnout.

H1: Surface acting will be positively related to emotional exhaustion and depersonalization, and negatively related to personal accomplishment.

Deep Acting and Burnout

Deep acting is the process of controlling internal thoughts and feelings to meet the mandated display rules. Deep acting minimizes emotional dissonance by bringing feelings in line with expressions. Thus, deep acting may have a weaker negative relationship with emotional exhaustion (Humphrey et al., 2015; Choi H.-M. et al., 2019). Hochschild (1983) argued that doing “emotion work” was a way of decreasing a state of emotional dissonance and may also result in a feeling of accomplishment if the performance is effective. Brotheridge and Lee (2003) found that deep acting had a positive correlation with a sense of personal accomplishment. Deep acting also involves treating the customer as someone deserving authentic expression. We expected deep acting to relate to lower depersonalization.

H2: Deep acting will be negatively related to emotional exhaustion and depersonalization, and positively related to personal accomplishment.

Expression of Naturally Felt Emotions and Burnout

Emotional labor allows one to spontaneously and genuinely experience and express the expected emotion. Spontaneous and genuine emotions do not need to be monitored and thus are without resource consuming (Humphrey et al., 2015). Expression of naturally felt emotions means absolute freedom which may facilitate self-expression. It enables the service workers to project “authentic self” into the service, that is, a sense of who one is, a sense of what one values and wants, and a sense of how one is connected to others. Real expression of feelings and emotions reflect one's identity which increases one's feeling of competence and achievement (Humphrey et al., 2015). Similarly, it seems likely that the personalization of role enactment afforded by expressive latitude would promote well-being, reduce emotional exhaustion, and depersonalization.

H3: Expression of naturally felt emotions will be negatively related to emotional exhaustion and depersonalization, and positively related to personal accomplishment.

Emotion Termination and Burnout

As a new dimension of emotional labor, emotion termination is first proposed in our research, and thus there is no related empirical research in literature revealing and supporting its relationship with burnout. Emotion termination implies service providers do not convey any feelings or emotions to their customers. As prior literature has argued, all acts of self-control are effortful, require inhibition, and draw on limited resources (Johnson et al., 2018). When conditions trigger expression's needs and impulses, individuals must expend resources to suppress and inhibit emotions. Engaging in emotion termination, therefore, leads to emotional exhaustion. Through the above observation and interview, we found that employees who adopt emotion termination are often in a helpless and overwhelming situation. In short, we believe that emotion termination is negatively related to depersonalization. In addition, the strategy of emotion termination makes service workers end the emotional interaction with the customer, which accompanies with unsatisfactory service outcomes. There was a significant gap between reality and expectation and service workers' sense of achievement was reduced in the workplace.

H4: Emotion termination will be positively related to emotional exhaustion and depersonalization, and negatively related to personal accomplishment.

Surface Acting and Job Satisfaction

Lawler (1973) suggested that it is the discrepancy between the employee's perceptions of conditions that should exist and those that do exist that determine job satisfaction. Employees who perform surface acting choose outward displays consistent with display rules but hide or mask felt emotions. Employees who repeatedly suppress their true emotions or fake them to follow the display rules suffer a continuing discrepancy between inner feelings and outward expressions (Grandey, 2000). This emotional discrepancy leads to emotional discomfort and job stress, which in turn causes job dissatisfaction (Zapf, 2002). Previous studies reveal that repeated contact with people expressing fake emotions could increase feelings of inauthenticity, stress, frustration, or conflict and can be an important element in an employee's dissatisfaction with the job (Hochschild, 1983). Bakker and Heuven (2006) found that when employees choose to feign emotion, it is more likely to trigger lowered job satisfaction. Zhang and Zhu's (2008) and Kinman et al.'s (2011) studies found that surface acting was negatively associated with job satisfaction. Thus, the following hypothesis is proposed:

H5: Surface acting will be negatively related to job satisfaction.

Deep Acting and Job Satisfaction

Employees who perform deep acting attempt to modify internal feelings about display rules or customer contact situations (Hochschild, 1983). When employees make an effort to feel the required emotions, they feel emotional congruence between true feelings and emotional displays, increasing their job satisfaction (Adelmann, 1995). Brotheridge and Grandey (2002) argued that deep acting could bring positive feedback from a customer which increases job satisfaction. Furthermore, deep acting that reduces uncertainty or helps to avoid embarrassing interpersonal situations actually may be associated with increased job satisfaction (Goffman, 1959; Ashforth and Humphrey, 1993; Wen et al., 2019). Yin (2012) and Zhang and Zhu (2008) supported a positive association between deep acting and job satisfaction.

H6: Deep acting will be positively related to job satisfaction.

Expression of Naturally Felt Emotions and Job Satisfaction

The expression of naturally felt emotion refers to spontaneously experiencing and displaying the felt emotion in the workplace. In other words, employees use their genuine emotions when they interact with their clients. Rutter and Fielding (1988), for instance, found that a perceived need to suppress genuinely felt emotion in the workplace is negatively associated with job satisfaction. Studies on Chinese human service professionals also found that the expression of naturally felt emotion at work was associated with a good quality of work-life (Cheung and Tang, 2009), job satisfaction, and low psychological distress (Cheung and Tang, 2010). Many scholars have reached the consensus of a positive association between the expression of naturally felt emotion and job satisfaction (e.g., Zhang and Zhu, 2008; Cheung et al., 2011).

H7: Expression of naturally felt emotions will be positively related to job satisfaction.

Emotion Termination and Job Satisfaction

Emotion termination is a strategy of accomplishing emotional labor under compulsion. “Customers do not understand me, and I cannot do anything about it” The phenomenon accounts for a large proportion of qualitative data. The employees who adopt the emotional termination strategy are in an embarrassing situation. Their feelings are suppressed and they try to stop feeling angry and resentful at an annoying passenger. Accordingly, they are not satisfied with their work spontaneously.

H8: Emotion termination will be negatively related to job satisfaction.



Participants and Procedure

The survey used the time-lagged design to ensure the constructs we concerned would be less influenced by common method bias. The data were collected at two-time points with a one-month interval. At Time-1, measures of the Chinese version of emotional labor and demographic information were completed by participants. At Time-2, the measure of burnout and job satisfaction was provided. Measures of burnout and job satisfaction were translated from English to Chinese, using the translation-back translation procedure (Brislin, 1980). Data were collected from three companies of various types (including bank, port office, and hospital) and geographic locations (China's northeast and north area). Of the 431 surveys distributed, 357 were returned for a response rate of 82.8%. Of the 403 valid respondents, 43% were women, 74% were under 30 years old. The average length of work tenure is 4.15 years. Forty-two percent have bachelor's degrees or above.



Measures
 
Burnout

Maslach et al.'s (1986) measure of burnout was used in this study. This scale consists of 22 items assessing the three dimensions of burnout, including emotional exhaustion, depersonalization, and personal accomplishment. Participants rated each item using a 5-point Likert scale (5 = “Strongly Agree”; 1 = “Strongly Disagree”).

Job Satisfaction

Job satisfaction was assessed with three items adapted by Cammann et al. (1979). Individuals responded to each item on a 7-point Likert scale (7 = “Strongly Agree”; 1 = “Strongly Disagree”).



Results and Discussion

Cronbach's α again was used in the reliability analysis. The Cronbach's α of surface acting, deep acting, expression of naturally felt emotions and emotion termination were 0.714, 0.743, 0.846, 0.758, respectively. The scale reliability of burnout was 0.724. The scale reliability of job satisfaction was 0.731. All scales' reliabilities were good. CFA with maximum likelihood estimation in LISREL 8.3 was utilized to examine the four-factor structure of our scale items by conducting a series of CFAs. CFAs supported our hypothesized four-factor structure (χ2 = 85.74, df = 46, RMSEA = 0.061, GFI = 0.94, AGFI = 0.90, NNFI = 0.94, IFI = 0.96, CFI = 0.96, SRMR = 0.060). All items loaded onto the intended factor at a significant level (p < 0.001), with factor loadings ranging from 0.53 to 0.76. The emotional labor scale had a good model fit. Other alternative models were specified by combining constructs (Table 5). The results of the model comparison showed that the baseline four-factor model had a significantly better model fit than the alternative models. In summary, these results supported the original four-factor model.



Table 5. Comparison of measurement models.

[image: image]




To establish discriminant validity, we examined the correlations among the four subscales. Surface acting correlates positively with deep acting (γ = 0.262, p < 0.05). Surface acting correlates negatively with expression of naturally felt emotions (γ = −0.189, p < 0.05). Although surface acting correlates positively with emotion termination (γ = 0.159, ns), their relationship was not significant. Deep acting correlates positively with expression of naturally felt emotions (γ = 0.158, p < 0.05) and emotion termination (γ = 0.189, p < 0.01). Expression of naturally felt emotions correlates positively with emotion termination (γ = 0.241, p < 0.01). The square root of the average variance extracted (AVE) for surface acting, deep acting, expression of naturally felt emotions, and emotion termination were 0.694, 0.705, 0.720, and 0.568, respectively. The square root of the average variance extracted (AVE) for every reflective component above 0.5 offers satisfying evidence of discriminant validity because they were larger than all the bivariate correlation coefficients among the components. Thus, it was concluded that all constructs possessed discriminant validity.



Criterion-Related Validity

We established the criterion-related validity of the emotional labor scale by demonstrating relationships with burnout and job satisfaction. Table 6 presents the descriptive statistics, reliabilities, and correlations for the studied variables. As predicted in H1, surface acting was positively related to emotional exhaustion (γ = 0.137, p < 0.01), depersonalization (γ = 0.031, ns), and personal accomplishment (γ = 0.119, ns). As predicted in H2, deep acting was negatively related to emotional exhaustion (γ = −0.098, ns), depersonalization (γ = −0.214, p < 0.01), and personal accomplishment (γ = −0.216, p < 0.01). As predicted in H3, expression of naturally felt emotions was negatively related to depersonalization (γ = −0.158, p < 0.01). As predicted in H4, emotion termination was positive related to emotional exhaustion (γ = 0.110, ns) and personal accomplishment (γ = 0.085, ns). As predicted in H5 and H8, surface acting and emotion termination were negatively related to job satisfaction (γ = −0.017, ns; γ = −0.332, p < 0.01). As predicted in H6 and H7, both deep acting and expression of naturally felt emotions were positively related to job satisfaction (γ = 0.266, p < 0.01; γ = 0.241, p < 0.01). Overall, most evidence supported the nomological network and criterion-related validity of the emotional labor scale.



Table 6. Means, standard deviations, and correlations of the study variables.
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Summary

The overall purpose of this study was to develop and examine the scale of Chinese emotional labor which designed to assess the emotional labor in the Chinese context. The development and validity process of Chinese emotional labor was presented in detail. Five studies were conducted to establish and confirm the scale's contents, dimensions, reliability, and validity. The first study was conducted to gather related information and examples of emotional labor in the Chinese context through an insider's identity. The results of the first study got 124 valid analysis units, 36 subject terms and 5 subcategories involving emotional labor. To further gather information for examining emotional labor and provide additional evidence for the results of Study 1, we conducted a second study with an in-depth interview from 35 service providers. One hundred seventy-seven valid analysis units, 41 subject terms and five subcategories in accord with the result of Study 1 were got. For further confirming the local contents, dimensions, and items of emotional labor in a larger sample range, Study 3 used the open-ended questionnaire which was compiled based on the research results in Study 1 and Study 2. The results found and identified four dimensions of emotional labor in the Chinese context, surface acting, deep acting, expression of naturally felt emotions and emotion termination. The main contents of emotional labor in the Chinese context were also introduced in detail. Accordingly, 16 preliminary items were produced on the basic of the previous literature of emotional labor and the findings of the open-ended questionnaires. To further examine the scale property, we conducted Study 4 with data collected from 166 service workers. Reliability analysis, convergent validity, discriminant validity, and EFAs were employed to examine the preliminary scale. The results led to a deletion of four items, rewording individual items and the unidimensionality of each subscale was confirmed for the remaining 12 items. Finally, we conducted the fifth study to confirm psychometric properties convergent and discriminant validity and criterion-related validity using confirmatory factor analysis (CFA) on data collected from 342 Chinese employees.




GENERAL DISCUSSION

In keeping with the tremendous expansion of the service economy in China, cross-cultural researchers have begun to devote increasing effort to the examination of the construct of emotional labor in the Chinese context, with a unique culture different from western culture. Our central contribution is developing the Chinese version of emotional labor designed to measure the emotional labor that Chinese employees present for their clients. Specifically, our findings support a four-dimensional view of the emotional labor construct in the Chinese context. Results indicate that surface acting, deep acting, expression of naturally felt emotions, and emotion termination are four related but separate dimensions of emotional labor. This unique conceptualization of the emotional labor construct, based on Chinese cultural perspective, not only proves helpful in accurately understanding the nature of Chinese emotional labor but also should provide insights regarding emotional labor in other cultural contexts.

In addition, our findings demonstrate that workload, salary, clients' attitude, leaders' attitude, and conflicts with clients are closely related to service performance and emotions in the service process. When service workers generate a buildup of negative emotions, they need to seek ways to vent their emotions, mainly including pouring out to or turning to their family, colleagues, and leaders, as well as self-regulation, going shopping or watching movies. Although the code of organization governing their interactions with clients requires service workers to have positive attitude to their customers, they also express negative service attitude and even ignore customers deliberately when they face an annoying customer or they are in an upset situation.

Finally, this research is the use of a combination of qualitative and quantitative methodology, which constitutes a methodological contribution. Our data offer some advantages that enrich our contributions. The use of qualitative methodologies is especially important because this method allows us to add richness and depth to the study of organizational phenomena unencumbered by what is in the literature. Many of the stories we heard and observed, from more good stories of positively servicing customers to more sensitive stories about ignoring customers, being disgusted with customers, and stopping service, may not have been revealed by informants without the time and effort we invested. In addition, by using quantitative methodologies, we evaluated and verified emotional labor scale's psychometric properties, convergent and discriminant validity and criterion-related validity.


Research Application

In a highly emotion-charged environment, employees' emotional expression is significant in determining customers' perception of service quality. Therefore, it is important for employers or managers to monitor the emotional labor performed by their employees. The Chinese version of the emotional labor scale presented here is a concise multiple-item scale, exhibiting good reliability and validity, which China's organizations can use to better understand the emotional labor that their employees perform and their clients perceive. The scale could be used on extensive populations in the service industry including workers who deal mostly with internal customers (e.g., managers) and professionals whose emotional displays are not directly supervised (e.g., doctors). The emotional labor rooted in Chinese culture is most valuable and accurate when it is used periodically to track Chinese workers' emotional labor performance, and when it is used in conjunction with an organization's performance assessment practices. Specifically, service organizations could learn a great deal about their employees' performance by measuring how they enact emotional labor and then determining what needs to be done to improve it. In addition, managers can use the scale as a selection tool to identify the “right” employees with strong potential to perform excellent emotional labor. The ability to identify a job candidate's tendency to use a particular type of acting skill to perform emotional labor can help the company to select employees who are genuinely willing to engage in the emotive effort. From a customer's perspective, the scale can provide additional information when it is used in conjunction with customers' feedback. This scale can assess how customers perceive the quality of interaction they have with servers, as well as the emotional presentation that the servers perform. Soliciting such information can help the hospitality organization to better identify the link between emotional labor and customer perceptions to pinpoint the importance of employees' emotional labor performance.



Limitations

Although this study makes important contributions to emotional labor scholarship, it is necessary to note some potential limitations. First, data were self-report, which could lead to common method variance (Podsakoff and Organ, 1986). Second, although the scale has been tested on multiple samples and achieved good reliability and validity, replication is necessary to further establish the validity of this emerging measure of emotional labor for Chinses service workers. Third, we only provide limited results regarding consequences in the emotional labor model. Future research should continue to explore other variables that may explain more of the variance in emotional labor and emotional labor's consequences.



Conclusion

To a greater or lesser extent, every job requires a certain degree of emotional labor. In fact, it would be difficult to identify any job that does not require the exercise of emotional labor. An important implication of the social nature of customer–employee interaction is that culture plays a predominant role in influencing how emotional labor is presented by employees to their customers. The concept of appropriate emotional labor in one culture is not always transferable to another. Surface acting, deep acting, expression of naturally felt emotions and emotion termination constitute the content of the Chinese version of emotional labor. Emotion termination as a dimension of emotional labor in Chinese culture was a unique emotional labor strategy used by Chinese service workers. The Chinese version of emotional labor has a variety of potential applications. It can be used by a wide range of China's organizations in assessing employees' emotional labor levels. It can also help in pinpointing areas requiring more managerial attention and action to improve the emotional labor Chinese employees perform. It is our hope that the availability of this instrument will stimulate much needed empirical emotional labor research based on the Chinese context in order to advance the development of Chinese management literature and global emotional labor knowledge.
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Background: A nursing student’s reflection on their knowledge and competence in patient safety (PS) may prepare them to provide safer care in certain circumstances. The Health Professional Education in PS Survey (H-PEPSS) is a validated tool for assessing the perceptions of nursing students with regards to competence in PS. The H-PEPSS is widely used internationally but is not available in Chinese.

Objectives: This study aimed to translate the H-PEPSS into Chinese and test its psychometric properties among Chinese undergraduate nursing students.

Design: This was a cross-sectional online survey that was conducted in 2018.

Settings: Seven nursing schools in North, East, Northeast, Central, Southwest, South, and Northwest China.

Participants: A total of 732 final-year undergraduate nursing students were recruited by convenience sampling.

Methods: Translation was conducted rigorously in accordance with an adapted version of Brislin’s translation model. Psychometric evaluation was conducted by incorporating classical test theory and item response theory (IRT) analysis.

Results: The Chinese version of the H-PEPSS (both the classroom and clinical practice versions) achieved a Cronbach’s α, marginal reliability and 2-week test-retest reliability of >0.85. A six-factor solution explaining 81.49% and 82.32% of the total variance was obtained for the classroom and clinical practice versions, respectively. This was further validated by confirmatory factor analysis. IRT analysis showed that the scale offers a broad range of information on PS competence and discriminates efficiently between patients with high and low levels of competence in PS.

Conclusion: The Chinese version of the H-PEPSS is a reliable and valid instrument that is capable of evaluating competence in PS perceived by undergraduate nursing students. In addition, the survey may also be used to evaluate gaps in classroom knowledge and clinical competence, and to offer valid data for designing or tailoring new education strategies.

Keywords: patient safety, nursing, reliability, item response theory, validity


INTRODUCTION

Patient safety (PS) is broadly defined as the prevention of unnecessary harm to patients and has become a serious and significant international public health issue (Usher et al., 2017). Globally, up to 10% of hospitalized patients experience some form of unintentional harm or adverse event that could have been prevented (World Health Organization [WHO], 2009). The world health organization (WHO) has reported that PS varies across different countries and is a particularly serious issue in developing countries (Long et al., 2011). In the Chinese context, as many as a quarter of hospital patient episodes of care involved at least one adverse event, with 40% being preventable; unfortunately, such events led to increased periods of hospitalization and even a risk of death (Zhu et al., 2013). Compared with other healthcare professionals, nurses tend to be in closer proximity to patients and are a constant presence at the bedsides of patients. As such, nurses have the potential to recognize, intercept and correct conditions that expose patients to risk at an early stage or even before harm occurs (Dubois et al., 2013; Hwang et al., 2016). Nursing students play a key role in nursing, but their PS-related knowledge and skills are insufficient (Sweeney et al., 2017); unfortunately, this lack of knowledge leads to a high prevalence of adverse effects among nursing students. It is estimated that approximately 40% of Chinese nursing students have made medical errors with patients, either directly or indirectly (Long et al., 2011; Ji, 2016).

It is important and necessary that healthcare institutions provide confident and safe care for patients, in line with best clinical practice and established standards (Usher et al., 2017). According to Bandura’s theory of self-efficacy, the confidence of medical students with regards to the knowledge and skills that are necessary for PS can influence both their behavior and performance in tasks (Bandura, 1988). It is therefore important to ensure that nursing students have confidence when learning about PS during their undergraduate education. Previous evidence indicated that nursing students were relatively confident in their learning ability with regards to the clinical dimensions of PS but were less confident about the sociocultural aspects of PS, such as working in teams and speaking up about PS issues (Ginsburg et al., 2013; Usher et al., 2017; VanDenKerkhof et al., 2017). However, these earlier lines of evidence focused only on developed countries (Ginsburg et al., 2013; Usher et al., 2017) and a few developing countries (e.g., Korea, Saudi Arabia, and Jordan) (Colet et al., 2015; Hwang et al., 2016; Suliman, 2019). In contrast, China has received only scant attention; while PS represents a particular concern in China, strategies and levels of education tends to lag behind those in developed countries (Liu et al., 2018). The clear shortfall of evidence with regards to how Chinese nursing students improve their knowledge and competence in PS may be due to a lack of valid tools or methods for evaluating PS competence in China, at least in part.

Evaluating the confidence of nursing students with regards to their confidence in PS is vital if we are to improve their future knowledge and competence. However, when evaluating PS, most previous studies have focused only on culture, attitude and knowledge; very few have addressed competence (Bressan et al., 2016). Most of the measurement instruments that are currently available evaluate safety reporting in the clinical setting (Cooper, 2013) or PS knowledge and attitudes aimed at improving student learning outcomes in the classroom (Christiansen et al., 2010). However, the psychometric analysis involved in most of these previous assessments was either exploratory or inadequate (Ginsburg et al., 2012; Bressan et al., 2016). In order to address this gap in knowledge, Ginsburg et al. (2012) developed the health professional education in patient safety survey (H-PEPSS) which aimed to specifically assess PS competence across a wide range of health professional groups (Ginsburg et al., 2012), including students.

The H-PEPSS may be used to assess PS knowledge learned from the classroom and PS competence acquired directly from clinical settings. In particular, the H-PEPSS can be used to investigate the gaps between classroom knowledge and clinical competence (Bressan et al., 2016; Hwang et al., 2016). Thus, the H-PEPSS is suitable for use by students who have recently completed, or have almost completed, their training, such as final-year nursing students (Ginsburg et al., 2012). The H-PEPSS has been translated into multiple languages and has been validated in many countries (Bressan et al., 2016; Hwang et al., 2016). For example, Bressan et al. (2016) validated the Italian version of the H-PEPSS in 574 undergraduate nursing students using explorative factor and reliability analysis. The Italian version of the H-PEPSS was shown to exhibit a Cronbach’s alpha of 0.94 in both the classroom and clinical practice versions; the six-factor structure was confirmed to explain 69.34 and 70.43% of the total variance of the scale for classroom and clinical practice, respectively. In another study, Hwang et al. (2016) translated the H-PEPSS into Korean and confirmed its reliability and validity; Cronbach’s alpha (a) was 0.91 across the entire scale and 0.70–0.81 for each of the six subscales. Unfortunately, however, there is no Chinese version of the H-PEPSS. It is possible that the H-PEPSS could be used to assess differences between classroom knowledge and clinical competence in the context of Chinese culture.

Another point to consider is that the existing H-PEPSS instruments from previous studies were developed or validated using the classical test theory (CTT), which is quantified based on the raw score across all items. In contrast, the item response theory (IRT) is a diverse family of models designed to represent the relationships between an individual’s item response and underlying latent traits (Hambleton et al., 1991). The characteristics of IRT could potentially offset the pitfalls of CTT by acquiring information relating to non-variant items, by analyzing latent items, by considering the standard errors of trait levels, and by analyzing rich items; collectively these analyses provide a much more robust evaluation (Hambleton et al., 1991). However, none of the previous studies have investigated the extent to which individual items may make a meaningful contribution to H-PEPSS scores. For example, it would be useful to be able to determine how well single items can discriminate (represented as a parameter in IRT) between individuals possessing high, moderate or low levels of specific measurable traits. Thus, the IRT analysis of scores derived from the H-PEPSS may provide stronger psychometric evidence and yield more accurate estimates of the parameters being tested.

In line with WHO recommendations, PS strategies in China are continuously being designed, tested and implemented in different clinical settings (Liu et al., 2018). For example, since 2007, the Chinese Hospital Association has issued an annual statement named “Ten goals for PS” (Chinese Hospital Management Association, 2014). Thus, efforts to strengthen the competency of nursing students in PS are urgently required in undergraduate healthcare curriculums. The premise of such efforts is to understand the extent of PS knowledge and competence among undergraduate nursing students (Doyle et al., 2015; Usher et al., 2017). Therefore, the purpose of the present study was to translate the H-PEPSS into Chinese and to investigate its psychometric properties among Chinese undergraduate nursing students by combining CTT and IRT analysis. We hypothesized that the combination of CTT and IRT would provide a powerful and robust means of assessing PS competence and knowledge when used with a Chinese version of the H-PEPSS.



MATERIALS AND METHODS


Design

This was a cross-sectional study featuring several study sites. The study was approved by the ethical committee of Fujian Medical University (Reference: 2018054). All subjects voluntarily participated in the study and signed informed consent forms.



Participants and Setting

This study used a convenience sampling method. To obtain a representative sample, we first selected one province for each of the seven Chinese administrative regions, which were representative of the population density, economic development and medical services of their respective regions. The seven administrative regions are as follows: North (Shanxi), East (Fujian), Northeast (Heilongjiang), Central (Hunan), Southwest (Guizhou), South (Hainan), and Northwest (Xinjiang) China. Secondly, in each selected province, we identified one provincial university that provided a baccalaureate nursing education program. According to Pett et al. (2003), 10–15 participants per item were considered to be appropriate for a target sample size. Assuming a non-response rate of 15%, the final appropriate sample size was identified as 770. Consequently, we invited all 110 final-year undergraduate nursing students at each university to participate. Finally, we received 732 valid survey responses, thus yielding an overall response rate of 95.06% across all universities.

One or two members of the nursing faculty at each participating university volunteered to be research partners and act as points of contact at their respective universities. The online questionnaire1 was made available to all eligible nursing students at each of the participating universities between September 2018 and January 2019. To encourage their participation, the students were told that this online survey was voluntary, anonymous and confidential. We also told them that 80% of participants would randomly receive a bonus (referred to as “Hongbao”in Chinese) of 10 yuan after they completed the questionnaire.



The Instrument


Translation of the H-PEPSS Into the H-PEPSS-Chinese Version (CV)

We first sought written permission from the original author (Liane Ginsburg) and then translated the H-PEPSS into Chinese; we did this on the basis of an adapted version of Brislin’s translation model, as applied for cross-cultural translation. This involved forward-translation, back-translation, linguistic adaptation and a final pilot study (Jones et al., 2001). First, two bilingual Chinese doctoral candidate nursing graduates independently translated the H-PEPSS from English into Chinese. Then, a committee consisting of the two bilingual translators, two authors and one nursing education expert, proofread and agreed on a draft of the H-PEPSS (CV). Next, two native English speakers, who were nursing graduates with doctoral degrees (blinded to the H-PEPSS), back-translated the draft H-PEPSS-CV into English. Another committee (the two native English speakers and two of the authors) compared the back-translation with the original to identify any linguistic inaccuracies. Subsequently, a panel of five experts in nursing, clinical practice, and linguistics, assessed the cultural and semantic equivalency, and the translation validity index (TVI), of the H-PEPSS-CV. The TVI was adapted from the content validity index (CVI) described by Tang and Dixon (2002). The translational relevance of each of the 16 items of the questionnaire was graded on a 4-point scale (1 = “totally different” and 4 = “equivalent”). The item TVI (I-TVI) was calculated as the number of experts assigning a relevance rating of 3 or 4 divided by the total number of experts. The TVI of the total scale (S-TVI) represented the mean of the I-TVI for each item. After the experts reached a consensus on all items, a pilot study was conducted; this involved a convenience sample of 100 nursing undergraduate students at a nursing school in East China. These students evaluated the fluency, readability and comprehensibility of the items. We then made appropriate modifications according to the feedback we received. Subsequently, the H-PEPSS-CV was ready for validation.



H-PEPSS-CV

The H-PEPSS was developed to measure the self-reported competence of health professionals and students with regards to PS (Ginsburg et al., 2012). The H-PEPSS focuses on student learning with regards to specific PS content and is composed of 20 items representing seven factors, one covering clinical safety issues (four items) and the remaining six covering the six dimensions of the Safety Competencies Framework which featured communicating effectively (three items), working in a team with other health professionals (three items), managing safety risks (three items), understanding human and environmental factors (two items), recognizing, responding to and disclosing adverse events and close calls (two items) and the culture of safety (three items). Participants were asked to indicate their agreement with each item with regards to the content learned in the classroom and in the clinical setting; in other words, the scale has two versions. All items are rated using a 5-point Likert-scale (1 = “strongly disagree” to 5 = “strongly agree”). The reliability and validity of the H-PEPSS has been confirmed by a series of studies (Ginsburg et al., 2012; Bressan et al., 2016; Hwang et al., 2016).

In accordance with previous studies involving the validation of the H-PEPSS (Ginsburg et al., 2012; Bressan et al., 2016; Hwang et al., 2016), four of the items included in the survey focused on clinical aspects of safety (e.g., infection control and hand hygiene); this helped participants to distinguish between clinical and socio-cultural aspects of PS. Thus, the other 16 items in the scale that cover the six dimensions of the Safety Competencies Framework (for both the classroom and clinical training versions of the H-PEPSS-CV) formed the primary focus of our analysis.



Socio-Demographic and Nursing Experience Data

We also collated sociodemographic and nursing experience data from the undergraduate nursing students participating in the survey, including age, gender, prior experience of PS education, experience of adverse events and disclosing behavior.




Statistical Analysis

Data analysis was conducted using SPSS version 17.0 and Mplus 6.1. Missing data (approximately 8%) were replaced using full information maximum likelihood and p < 0.05 was considered to be significant. The total sample was divided randomly into two subsamples using the “select case” function in SPSS with the sample size set to approximately 50%. These two subsamples were then used for exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), respectively.

The factorial validity of the H-PEPSS-CV was assessed using EFA and CFA. Principal component factor analysis and varimax rotation were used for EFA. The number of factors extracted was determined based on the screen plot and used an eigenvalue >1.0, factor loading >0.4, percentage of explained variance and interpretability (Huang et al., 2017). Following EFA, we used CFA to examine the “best-fit” model of the scale using the maximum likelihood method. Goodness of fit was evaluated using absolute and relative indices (Huang et al., 2017), including normalized χ2 (χ2/df) between 1.0 and 3.0 (p > 0.05), root-mean-square error of approximation (<0.08), comparative fit index, Tucker-Lewis index and normalized fit index (>0.9).

Item response theory analysis was performed across the total sample using the marginal maximum likelihood method. Prior to the estimation of parameters, the IRT assumptions of unidimensionality and the local item independence for each subscale were checked using factor analysis (Hambleton et al., 1991; Stump et al., 2012). On the basis of Samejima’s graded response model (GRM) (Samejima, 1997), we calculated one discrimination parameter (“a”), four difficulty parameters (βik) and test information function (TIF) values; next, we plotted item characteristic curves. In this study, “a” represented each item’s ability to discriminate between students with high and low levels of PS competence while βik indicated the difficulty in moving from a response in a lower category (k-1) to the next category (k) for item i. A large βik indicates that the step up to the next response option is more difficult and requires higher levels of PS competence. The item characteristic curves provided information about how the participants used these response categories (Samejima, 1997).

The content validity of the H-PEPSS-CV was validated by CVI; this was calculated based on the percentage of items that were rated 3 “strong related” or 4 “very strongly related” by six committee nursing education professionals.

Finally, to evaluate the reliability of the H-PEPSS-CV, we used Cronbach’s α, mean inter-item correlations (MIICs) and test-retest reliability using the CTT approach. The intraclass correlation coefficient (ICC) was also used to examine the stability of the H-PEPSS-CV over time by administering it after a 2-week interval to a convenience sample of 50 undergraduate nursing students (20.5 ± 8.12 years old; 20 males, 30 females). The reliability of IRT models was judged according to marginal reliability, the amount of information provided by the individual items and the entire scale.




RESULTS


Sociodemographic Data

The mean age of the 732 nursing students was 21.56 ± 0.96 years; the majority of students were female (91.80%). Across the entire cohort, 79.70 and 78.70% of the students had prior experience of PS education and adverse events, respectively, while 20.30 and 21.30% of the students had no such experience. Furthermore, 94.30% of nursing students had experienced disclosing behavior while 5.60% of the students had not.



CTT Validity Testing of the H-PEPSS-CV


Factorial Validity of the H-PEPSS-CV

As shown in Tables 1, 2, the Kaiser-Meyer-Olkin (KMO) value and Bartlett’s test of sphericity for EFA were satisfied for both the classroom and clinical practice versions of the H-PEPSS-CV. A six-factor solution, explaining 81.49 and 82.32% of the total variance, was obtained for the classroom and clinical practice version, respectively. Factor loadings for all items of the classroom version were between 0.58 and 0.82 (p < 0.01), and between 0.47 and 0.80 (p < 0.01) for the clinical practice version. The six-factor structure was confirmed by CFA (Figures 1, 2), including safety culture (T5–T7), working in a team with health professionals (T8–T10), communicating effectively (T11–T13), managing safety risks (T14–T16), understanding human and environmental factors (T17,T18), and recognizing, responding to, and disclosing adverse events and close calls (T19,T20).

TABLE 1. Factor structure of the H-PEPSS-CV(Classroom version).
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TABLE 2. Factor structure of the H-PEPSS-CV (Clinical practice version).
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FIGURE 1. The factor structure of H-PEPSS-CV in classroom version X2/df = 3.19 (p = 0.057), comparative fit index = 0.98, normed fit index = 0.97, Tucker-Lewis index = 0.97, and root-mean-square error of approximation = 0.055.
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FIGURE 2. The factor structure of H-PEPSS-CV in clinical practice versionX2/df = 4.07 (p = 0.065), comparative fit index = 0.97, normed fit index = 0.96, Tucker-Lewis index = 0.97, and root-mean-square error of approximation = 0.065.





Content Validity of the H-PEPSS-CV

Expert consultation demonstrated that I-TVI and I-CVI ranged from 0.86 to 1.0 with an S-TVI and S-CVI of 0.89 and 0.87, respectively.




IRT Analysis of the H-PEPSS-CV

The mean adjusted chi-square index was 1.5, thus supporting the use of GRM. The percentage of variance accounting for the first factor ranged from 28.91% to 40.42%, and the eigenvalue of the first factor divided by the second factor ranged from 3.34 to 4.56. These results were also confirmed by CFA (data not shown). Collectively, these test confirmed the unidimensionality of each of the six subscales. The parameter estimates (a, β1, β2, β3, and β4) in the IRT analysis for the 16 items are presented in Table 3. All items, for both classroom and clinical practice versions, showed high discriminatory ability for measuring PS competence, with an “a” ≥1 (Hambleton et al., 1991). For the classroom version, the βik (for all items) was between –2.83 (I17, I18) and 1.68 (I16), with no disordinal items or reversals. For the clinical practice version, βik ranged from –2.79 (I5) to 1.47 (I8), with no disordinal items or reversals. These results indicated that the items offer a broad range of information and low difficulty for nursing students.

TABLE 3. Item response theory parameter estimates for the H-PEPSS-CV.
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The maximum information function value for the classroom and clinical practice versions ranged from 1.60 (I5) to 3.21 (I12), and from 1.58 (I6) to 3.72 (I14), respectively. The mean information function value for each item was >1. For both versions of the H-PEPSS-CV, the item characteristic curves (shown in Supplementary Appendices A,B) had appropriate shapes, with the peak of the five curves not overlapping and curves 2, 3, and 4 being normally distributed. Regarding TIF, both versions of H-PEPSS-CV gathered information most precisely when θ ranged from −2.0 to −2.8.



Reliability of the H-PEPSS-CV

For the classroom version of the H-PEPSS-CV, Cronbach’s α, MIIC, marginal reliability and ICC for the total scale were 0.95, 0.55, 0.96, and 0.88, respectively. For clinical practice, Cronbach’s α, MIIC, marginal reliability and ICC for the total scale were 0.96, 0.58, 0.96, and 0.87, respectively. These findings indicate that H-PEPSS-CV achieved satisfactory reliability in terms of Cronbach’s α, ICC and with a marginal reliability ≥0.7 and an MIIC ≥0.3 (Zhao, 2014). In addition, the classroom and clinical practice versions of the H-PEPSS-CV provided the most precise information, with the lowest standard error, when participants had estimated PS competence levels ranging from −2.5 to −1.5, and from 1 to 1.5, respectively (Supplementary Appendices C,D).



Differences in Scores Between the Classroom and Clinical Practice Version of the H-PEPSS-CV

There was a statistically significant difference between the scores for PS learning in the classroom and clinical practice (t = 2.61, p = 0.00). At the dimension level, classroom learning increased confidence in “clinical safety skills,” “working in teams with other health professionals,” and “communicating effectively” to a greater extent than learning in the clinical setting (t = 6.84, 9.34, 7.41, p = 0.00). The mean scores of PS dimensions for “understanding human and environmental factors” and “managing safety risks” were significantly higher in the clinical setting compared with the classroom (t = 8.54, 5.95, p = 0.00).




DISCUSSION


General Discussion

Previous research reported a high rate (40–53.2%) of preventable adverse events caused by Chinese undergraduate nursing students. This is a cause for concern given that PS is emerging as a significant priority in China. Helping students to reflect on their knowledge and competence in PS may help prepare them to provide safer care in a variety of different circumstances (Stevanin et al., 2015). However, to the best of our knowledge, no tools have been designed or validated for the specific evaluation of PS knowledge and competence in the context of Chinese nursing education. Although there is a lack of consensus with regards to the best tool to adopt, the H-PEPSS was developed in accordance with the Canadian PS Institute’s Safety Competencies Framework and has been widely used internationally with good psychometric testing results (Ginsburg et al., 2012). The present study is the first to examine the application of the H-PEPSS in China. Translation was conducted rigorously to ensure that equivalence was established. Our psychometric evaluation also showed that the H-PEPSS-CV is a reliable and valid instrument for assessing the self-reported PS knowledge and competence of Chinese nursing students.

Notably, the existing H-PEPSS instruments were developed and validated by focusing on the conventional CTT approach (Ginsburg et al., 2012; Bressan et al., 2016; Hwang et al., 2016); in this approach, the respondent characteristic of interest was quantified based on the raw score across all items. In contrast, IRT analysis provides a sophisticated index of measurement precision, representing how precisely/reliably a specific item/scale contributes to the measurement of the latent trait at different levels (Hambleton et al., 1991). The present study takes a rare approach in that the H-PEPSS-CV was evaluated using both CTT and IRT approaches.

Similar to the cross-validation of H-PEPSS in different cultures (Bressan et al., 2016; Hwang et al., 2016), our EFA and CFA results support the fact that the H-PEPSS-CV shares the same six-factor structural model with the original tool (Ginsburg et al., 2012), which therefore includes the stable concept framework set by Ginsburg and colleges, but also confirms adequate factorial validity of the scale. Consistent with the original scale, the Chinese version of the H-PEPSS has two versions, one for measuring PS knowledge developed in the classroom and one for measuring competence developed during clinical training. The explained variance for both versions was >60% and the eigenvalue was >1 for each singular factor, thus demonstrating the ability of the scale to evaluate PS knowledge and competence as perceived by nursing students (Bressan et al., 2016). Furthermore, the H-PEPSS-CV showed satisfactory internal consistency and good temporal stability. IRT analysis also confirmed that the H-PEPSS-CV was supported by marginal reliability and that information function values were obtained for both individual items and the overall scale.

Our IRT analysis provided useful findings relating to the function of items and information relating to the test scales. Our data further indicated that the H-PEPSS-CV was able to differentiate between nursing students with varying levels of PS knowledge. When represented graphically, high TIF values were associated with low standard errors of measurement, thus indicating precision (Hambleton et al., 1991). We found that either the classroom version or the clinical practice version of the H-PEPSS-CV could precisely and reliably measure PS competence in nursing students, even in those with low levels of competence. In short, these findings provide good evidence that the H-PEPSS-CV is highly useful for both practice and research in nursing education.

In accordance with earlier studies (Ginsburg et al., 2013; Usher et al., 2017; Suliman, 2019), we also observed a difference in the confidence of nursing students when comparing their learning in the classroom and in clinical settings. This further highlights the gap between nursing education and clinical practice (Ginsburg et al., 2013; Usher et al., 2017). However, our data indicate that the H-PEPSS-CV is likely to be very useful for evaluating gaps between classroom knowledge and clinical competence.



Limitations and Future Directions for Research

This study has some limitations that should be considered. First, although students were recruited from a number of centers in China, the convenience sampling method may have led to sample bias and may have affected the generalizability of our findings. Second, we relied solely on self-reported data; this may have led to social desirability bias. It is therefore necessary to analyze the sensitivity and specificity of our new tool for predicting the actual lack of PS knowledge and competence in students, as evaluated by formal examinations, including objective and structured clinical examinations. Third, we did not investigate whether sensitivity changed over time. It is now necessary to determine whether the H-PEPSS-CV is applicable for the longitudinal monitoring and evaluation of the efficacy of nursing education programs. Fourth, the H-PEPSS features two factors which only contain two items, thus potentially affecting the stability of these two factors. Further research is required to investigate this possibility. Finally, we now need to acquire additional evidence of validity, such as convergent and discriminant validity; we also need to assess measurement invariance of the scale. In future studies, it is important to carry out correlation analysis of H-PEPSS-CV with other scales which measure similar or different constructs, and to use differential item function analysis to confirm that items function in a similar way across different groups and different cultures.



Implications for Research and Practice

Patient safety is critical for the provision of quality healthcare and should be a central component of undergraduate nursing education. In this context, the H-PEPSS is widely recommended as a reliable and valid instrument with which to measure the perceptions of students and their competence in PS (Stevanin et al., 2015). The H-PEPSS-CV can be used to by nursing students to self-assess their knowledge and competence of PS. This may contribute to increased levels of student awareness during safety education. For nursing educators, the H-PEPSS-CV is useful for analyzing gaps between theoretical knowledge in the classroom and the competence developed from clinical practice. It also provides an important tool for designing and tailoring specific educational strategies and for the evaluation of their effectiveness. For nursing managers, the H-PEPSS-CV may also be useful for evaluating the quality of clinical placements attended by nursing students, and may contribute to the improvement of first-year training programs for newly graduated nurses. Furthermore, the H-PEPSS-CV also creates a basis for local, national, and international comparisons relating to self-reported PS knowledge and competence.




CONCLUSION

The H-PEPSS-CV is a 16-item, self-reported, six-dimensional instrument that can be used to assess the PS competence perceived by undergraduate students in nursing and other healthcare disciplines. This instrument may help students to self-assess their competence with regards to PS issues. The H-PEPSS-CV may also be useful for evaluating gaps in classroom knowledge and clinical competence, thereby providing valid data for designing or tailoring new education strategies.
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The study examined the dimensionality and psychometric properties of Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) criteria for heroin use disorder in a clinical sample of Chinese adolescents using item response theory approach. We examined 168 adolescents aged 14.8–17.9 years, who were in treatment for heroin use disorder. A two-parameter logistic item response theory model was conducted to examine the severity and discrimination of DSM-5 criteria for heroin use disorder. Differential item functioning across age and ethnicity was assessed. Results supported the hypothesis that the DSM-5 criteria for heroin use disorder were arrayed an underlying unitary dimension of severity in clinical adolescents. All the items exhibited good discriminatory power in distinguishing between clinical adolescent heroin users. Although three criteria exhibited measurement non-invariance at the item level, the overall DSM-5 heroin use disorder diagnostic criteria set appears to achieve measurement invariance at the scale level.
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INTRODUCTION

Heroin is a highly addictive opioid drug with a high risk of overdose and death for users. A trend study from 2010 to 2014 revealed that approximately 20% of emergency department visits attributed to heroin overdose, and each year, these numbers were rising (Queeneth et al., 2019). Studies also revealed that nearly 8,986 adolescents have died from heroin overdose in the past 18 years in the US (Centers for Disease Control and Prevention, 2015). Studies using national data from large-scale substance use surveys indicated that adolescent heroin use is approximately 2% in the US (Brighthaupt et al., 2019). Considering that adolescent heroin use continues to be a public health globally, studying heroin use disorder in adolescents is critical. However, the lack of literature around the validity of adolescent heroin use disorder represents an important limitation in our understanding of adolescents with heroin use.

Since the publication of the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) (American Psychiatric Association, 2013), many studies have examined the psychometric properties of the DSM-5 diagnostic criteria for substance use disorders in adult users using item response theory (IRT). These studies involved the use of alcohol (e.g., Mewton et al., 2011; Caetano et al., 2016), cannabis (Hasin et al., 2012), khat (Duresso et al., 2016), prescription opioids (Castaldelli-Maia et al., 2016), and cocaine (Hasin et al., 2012). These studies are of great importance because they testified to the validity of DSM-5 diagnoses and disorders in the samples of users. Furthermore, the studies identified a unidimensional structure in the DSM-5 criteria for substance use disorders using adult samples.

However, the previous studies often used samples of adults with alcohol use disorder in the general population to explore the dimensionality and psychometric properties of DSM-5 criteria (e.g., Mewton et al., 2011; Caetano et al., 2016). Few studies have examined DSM-5 criteria for heroin use disorder (HUD), especially in clinical settings. Within the DSM system of nomenclature, the criteria for illicit drug use are obtained largely based on the criteria for alcohol use disorder (Edwards and Gross, 1976). Compared to alcohol, illicit drugs, such as heroin, which have distinct pharmacological and cultural properties, are still under research (Hughes, 2006; Lynskey and Agrawal, 2007). Furthermore, clinical samples may represent the most severe end of the severity spectrum. Room (1980) argued that clinical samples qualitatively and quantitatively differ from samples from the general populations.

Globally, heroin use is an urgent concern, as the prevalence of heroin use disorder has increased rapidly (Martins et al., 2017). Unfortunately, we only found one clinical study (Hasin et al., 2012) that directly addressed DSM-5 HUD criteria. The study found DSM-5 criteria for HUD to have a unidimensional structure in a sample of 364 adult heroin patients. In addition, differential item functioning (DIF) by sex, age, and race/ethnicity was not found, whereas DIF by mood disorders was detected for heroin criteria.

Additionally, it is unclear whether the findings obtained from adults can be generalized to adolescents. Some researchers have argued that the operational concepts of the DSM-IV diagnostic criteria for substance use disorders appear to function well in adolescent users (Crowley, 2006). However, other studies suggested that, compared to adults, adolescents may exhibit different endorsement patterns (Martin et al., 2006; Hartman et al., 2008). Therefore, it is worth determining whether the DSM-5 substance use disorders criteria can be suitably used in adolescent samples.

To date, DSM-IV or DSM-5 criteria for HUD in adolescents have yet to be subjected to IRT analysis. Nevertheless, some studies have already examined the dimensionality and psychometric properties of the DSM-IV diagnostic criteria in adolescent users for substance other than heroin, such as alcohol and cannabis (Martin et al., 2006; Harford et al., 2009), prescription opioids (Wu et al., 2009b), hallucinogens (Wu et al., 2010), and inhalants (Perron et al., 2010). For instance, using IRT analysis, Martin et al. (2006) characterized the dimensionality and psychometric properties of DSM-IV diagnostic criteria for alcohol use disorder and cannabis use disorder among 472 adolescents from an addiction treatment program and found evidence of DIF in the assessment of alcohol use disorder and cannabis use disorder. Moreover, in an analysis of prescription opioid use disorders among adolescent users, Wu et al. (2009b) found evidence for the unidimensionality of the data using the IRT model; however, some items exhibited DIF by sex and race/ethnicity. Other studies have provided evidence for DIF across by racial/ethnic in adolescent substance users (Wu et al., 2009b). It is well known that Chinese ethnic minority groups are very diverse, but the total population of each ethnic group is far smaller than that of the Han Chinese. Therefore, it was important to consider the DIF across ethnicity, but only Han vs. minorities in Chinese sample.

IRT analysis of substance use disorders or other psychological disorders is a predominant method for measuring overall and individual criterion severity for diagnosis (Lane et al., 2016). IRT examines the endorsement patterns of each individual, allowing that different criteria may not have equal “weight” in predicting severity, rather than simply considering the criterion counts. Some particular criteria may be endorsed by severe users, whereas other criteria may be endorsed by mild users. Furthermore, using IRT analysis, studies have characterized dimensionality and psychometric properties to explore the utility and validity of diagnostic criteria. To study the utility and validity of diagnostic criteria, it is essential to characterize their psychometric properties (Nelson-Gray, 1991).

In brief, few studies have investigated the criteria for substance use disorders in DSM-IV or DSM-5 in clinical samples using IRT models. Studies on adolescent clinical samples are even less common, particularly for heroin. However, the current epidemic of HUD in adolescents is a growing problem with devastating consequences for adolescents and their families (Sharma et al., 2016). To date, little is known about the dimensionality and psychometric properties of DSM-5 diagnostic criteria for HUD in adolescents, especially in clinical samples. Compared to European countries or the United States, assessments of DSM-IV and DSM-5 criteria for substance use disorders in Asian countries are limited. Additionally, because borders the Golden Triangle known for drug production and trafficking, China has one of the highest rates of heroin consumption, even though heroin use is prohibited and criminalized.

Therefore, the present study used IRT analysis to examine the dimensionality and psychometric properties of lifetime DSM-5 HUD criteria in a clinical sample of Chinese adolescents and determine the endorsement patterns related to age and ethnicity. The study addressed the following questions: (1) Can IRT be used to analyze DSM-5 HUD criteria? Specifically, we will examine the assumptions of IRT about unidimensionality and local independence. (2) Does the DSM-5 HUD criteria exhibit good discriminatory power in distinguishing between clinical adolescent heroin users? (3) Does the DIF exhibit on some co-variables, such as age and ethnicity?



MATERIALS AND METHODS


Sample

The data were collected from October to November in 2016. Participants were recruited from two drug rehabilitation centers in western China; one center was for males, and the other center was for females. The participants were recruited by squadron leaders of each treatment group in drug rehabilitation centers. All the squadron leaders got the recruitment information from the political commissar of the drug rehabilitation center. Interested squadron members of treatment group signed up for participation. To be eligible, participants must have used heroin and completed detoxification. All cases in the data were de-identified. Given that all the adolescents were younger than 18 years old, we spoke with their parents either in person or by telephone to ask for permission before recruiting them. The research protocol, including informed consent procedures, was approved by the Ethics Review Committee of the Beijing Normal University. The ages of the participants ranged from 14.8 to 17.9 years with a median age of 16.96 years. About 8.9% of the participants were female, and 67.9% were Han Chinese.



Measures

Participants were assessed for HUD with a paper-assisted self-interviewing methodology to increase the validity of participants’ reports of heroin use. Questions based on DSM-5 criteria were shown on a piece of paper and read out loud by the administrator. The participants were required to respond directly on the paper. Using a criteria count as a severity indicator of diagnoses, HUD was classified into three levels: mild (two to three criteria), moderate (four to five), and severe (six or more). Demographic variables in this study included participants’ age, sex, and ethnicity.



Statistical Analysis

IRT assumes that the items and the latent trait can be connected through an appropriate IRT model, such as the two-parameter logistic (2PL) model for binary items in this study. The item response function for the 2PL model is as follows:

[image: image]

where ϑ is the latent trait severity; xij is the observed score of item j for person i; b is severity parameter (also named difficulty parameter) which is proportion of participants who answer item correctly or endorse the item, and a is discrimination parameter which is intended to discriminate participants with differing latent trait severity around the item’s threshold. According to Baker (2001), values of the difficulty parameter seen in practice is −2.80 to +2.80, but the theoretical range is −∞ to + ∞. Baker (2001) also suggested the range of values of the discrimination parameter is 0 to + ∞, and values larger than 1.7 can be considered as very high.

The 2PL IRT model is similar to binary factor analysis (CFA) model. Studies have suggested a general conversion formula to convert CFA model parameters to 2PL IRT parameters (Kamata and Bauer, 2008). The reader is referred to articles, such as Kamata and Bauer (2008) and Takane and De Leeuw (1987) for descriptions of the binary CFA model parameters and 2PL IRT model.

In the current study, CFA was conducted using the weighted least squares means and variance adjusted (WLSMV) estimation procedure by Mplus 6.11. To evaluate the local independence assumption of IRT model, we conducted local dependence analysis using G2 statistics. Then, we examined the relationship between participants’ responses to an item (criterion) and the severity of their heroin involvement using a 2PL IRT model (Reise and Waller, 2003). In order to examine whether the DSM-5 heroin criteria functioned similarly across groups, we performed a DIF analysis for the criteria. The DIF analysis examined whether the severity parameters and the discrimination parameters for each criterion differed significantly in difference subgroups. The current study used the item response theory likelihood ratio test (IRT-LR) for detecting DIF within an IRT framework (Thissen et al., 1986). The item exhibits DIF when b parameter or a parameter of a criterion differs significantly across subgroups, after controlling for the latent trait being measured. The DIF covariates included age (≤ or > the median, 16.96 years) and ethnicity (minorities vs. Han). The IRT analysis was conducted by the ltm package (Rizopoulos, 2006) and mirt package (Chalmers, 2012) in R.




RESULTS


Prevalence and Unidimensionality

Based on the criteria in DSM-5, all participants were diagnosed with HUD. Specifically, 92.8, 5.4, and 1.8% were diagnosed with severe, moderate, and mild HUD, respectively. The distribution for the total counts of the criteria is shown in Figure 1. The lifetime prevalence of each criterion ranged from 73.2% for the Craving criterion to 91.1% for the Social/interpersonal criterion (see Table 1).

[image: Figure 1]

FIGURE 1. Distribution of total counts of criteria.




TABLE 1. The prevalence and IRT parameters of the DSM-5 HUD criteria (N = 168).
[image: Table1]

As for the dimensionality, the one-factor model was found to fit the HUD criteria in DSM-5 well, as χ2 = 45.78, df = 44, χ2/df = 1.04; p = 0.40, CFI = 0.993; TLI = 0.991; SRMR = 0.110, RMSEA = 0.016 (90% CI: 0.000, 0.055), p for test of close fit (RMSEA <0.05) is 0.916. The results of the CFA analysis supported the hypothesis the HUD symptoms were arrayed along a unidimensional construct.

Local independence is a critical assumption in IRT since bias would be produced if the assumption deviated. Results showed that p’s for test of G2 statistics ranged from 0.09 to 0.98. That is to say, all of the p’s were larger than 0.05 (Table 2). Therefore, local independence assumption was confirmed.



TABLE 2. Local dependence indexes (G2) for item pairs of the DSM-5 HUD criteria (N = 168).
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Item Response Theory Results

The estimates of the severity and discrimination parameters are shown in Table 1. For the sample used in this study, the estimates of the severity parameter were on the lower end of the severity continuum for heroin involvement. The item severity parameter measures the degree of severity of heroin use problems, ranging from −2.07 to −0.95. More specifically, the Craving and Larger/longer criteria showed the greatest severity levels, whereas the Quit/control and Activities given up criteria showed the lowest severity levels in this study. Globally, the estimates of the severity parameters were on the lower end of the severity continuum for heroin involvement in this study. The discrimination parameter estimates the precision with which an item distinguishes between participants with levels of the latent trait above and below the item’s severity. The item discrimination estimates varied from 0.99 to 2.34, indicating that the criteria in DSM-5 have good discriminatory power in distinguishing between adolescent heroin users with different severities. Specially, the Social/interpersonal and Neglect roles criteria showed the highest discrimination ability, and the Quit/control and Withdrawal criteria showed the lowest discrimination (see Table 1).

The item characteristic curves (ICCs) using these estimates are depicted in Figure 2. ICCs are graphical displays with item severity and discrimination parameters. It should be noted that the Craving criterion (severity = −0.95, discrimination = 1.50), which had the greatest severity (indicating lower prevalence), demonstrated a moderate discrimination level compared to the other criteria.

[image: Figure 2]

FIGURE 2. Item characteristic curves for DSM-5 heroin use disorder criteria.


To show where the criteria maximized the measurement accuracy for the participants, the item information curves were depicted (Figure 3). According to the item information curves, most of the HUD criteria maximized the measurement accuracy for the participants with severity estimates of approximately −1.5. The severity estimates at which each criterion maximized the measurement accuracy ranged from −2.07 to −0.95. More specifically, the Social/interpersonal criterion provided the most information, and the Quit/control criterion provided the least information. Specifically, the largest information provided by the Social/interpersonal criterion was 1.37, and the corresponding HUD severity was −1.68. However, the largest information for the Quit/control criterion was 0.23, and the corresponding HUD severity was −2.07.
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FIGURE 3. Item information curves for DSM-5 heroin use disorder criteria.


We examined the DIF for age (≤ or > the median, 16.96 years) and ethnicity (minorities vs. Han Chinese) across groups. Results showed that there existed no differential functioning for the total score (the underlying HUD trait) by age (p = 0.30) or ethnicity (p = 0.31). However, differential functioning was detected for 3 of the 11 criteria for heroin use. Specifically, the DIF analysis found that two criteria (Hazardous use and Withdrawal) functioned differently across age (Figures 4, 5), and there were significant differences for one criterion (Physical/psychological) across ethnicity (Figure 6). Younger participants were more likely than older participants endorse the Hazardous use criterion (Figure 4). Furthermore, younger participants were more likely to endorse the Withdrawal criterion at high levels of HUD severity, while those older participants were more likely to endorse the Withdrawal criterion at low levels of HUD severity (Figure 5). In addition, the Physical/psychological criterion was also more likely to be endorsed by the Han users than by minority users (Figure 6). These results suggested that these three criteria differed significantly in different samples.
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FIGURE 4. DIF for hazardous use by age.
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FIGURE 5. DIF for withdrawal by age.
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FIGURE 6. DIF for physical/psychological by ethnicity.





DISCUSSION

To our knowledge, this is the first study that specifically focused on the DSM-5 criteria for HUD in a clinical sample of adolescent heroin users. We explored the dimensionality and psychometric properties of the DSM-5 criteria for HUD within the IRT framework. Specifically, we examine the unidimensionality, severity, and discrimination levels and differential functioning for the DSM-5 HUD criteria.

As expected, the HUD criteria measured a single underlying construct in this clinical sample of adolescent heroin users. This finding echoes the previous studies focusing on other substance use disorders in adults or adolescents (Wu et al., 2009b; Hasin et al., 2012; Saha et al., 2012; Caetano et al., 2016; Castaldelli-Maia et al., 2016; Duresso et al., 2016).

As stated by some authors (Reise and Waller, 2009; Thomas, 2011), because clinical samples consist of individuals with more severe conditions than those in the general population, the severity of individual HUD criteria should be lower than that found in the general population. In this study, all of the severity parameters were negative, which is similar to the findings of previous studies using the DSM-5 HUD criteria (Hasin et al., 2012) or using the DSM-IV cocaine and opioid use disorder criteria (Wu et al., 2009a) in clinical adults. Our study also found that Quit/control was the least severe criterion, which is consistent with the findings of a previous study using a sample of adults (Hasin et al., 2012). This suggests that many heroin users often experience “persistent desire or unsuccessful efforts to cut down or control use.” Regarding item discrimination, generally, all criteria exhibited good discriminatory power in distinguishing between clinical adolescent heroin users. The range of the discrimination parameters was also consistent with that in a study on opioid use disorder in clinical adults (1.19–2.18) (Wu et al., 2009a).

Overall, the HUD criteria appeared to perform very similarly across age and ethnicity. There was no evidence of differential functioning for the total score (the underlying HUD trait) by age or ethnicity, which is similar to the findings of studies on other substance use disorders in adults and adolescents (Mewton et al., 2010; Hasin, 2015).

Similar results were reported that the Hazardous use criterion decreased with increasing age in adult populations. These studies involved the use of alcohol (Kahler and Strong, 2006; Harford et al., 2009) and cannabis (Martin et al., 2006; Mewton et al., 2010). Moreover, DIF by age was found in the Withdrawal criterion in our study, which is consistent with finding that DIF existed for the Withdrawal criterion by different age subgroups in adult alcohol users (Saha et al., 2006). In addition, Wu et al. (2009b) found that the Physical/psychological criterion had race/ethnicity DIF in adolescent opioid users, which is consistent with the finding of DIF by ethnicity for the Physical/psychological criterion in our study. In brief, it should be noted that the significant DIF detected by age and ethnicity in these three criterion suggests that they measures something other than the HUD construct. Generally, the identification of DIF suggests that the criterion is evaluating something other than the underlying construct it is intending to measure (Mewton et al., 2010).

A few study limitations should be noted. First, as with all other substance use disorders studies, the information obtained from participants is vulnerable because of self-report bias. However, since the participants reported a high prevalence of each HUD criterion in our study, we believe that self-report bias did not significantly affect the results. Second, because our study used a small sample of adolescents, the results should be interpreted with caution. Finally, since the sample included few females, the DIF by sex could not adequately be examined in our study. The percentage of females was 8.9% in our study, while data from the China National Narcotic Control Committee showed that females accounted for 14.4% of the total drug users in 2016.

In conclusion, we explored the psychometric properties of DSM-5 diagnostic criteria for HUD in a clinical sample of adolescents. The results showed that the overall HUD diagnostic criteria set in DSM-5 is of high psychometric quality. The construct of heroin use disorder using DSM-5 criteria appears valid, and its performance is consistent with those of other substance use disorders. However, differential item functioning was found by ethnicity and age for three criteria, suggesting that these three criteria should be used with caution for certain samples.
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Hidi and Renninger’s four-phase interest development model was identified as the most complete and widely used theoretical model illustrating the essence of academic interest. Using the model along with current research literature as a basis, this study aimed to develop and initially validate a generic multidimensional instrument to measure academic interest across different school subjects in the Chinese education context; this instrument was called the Academic Interest Scale for Adolescents (AISA). Three large samples of Chinese junior high school students were recruited by cluster sampling in the study. (1) Sample 1 (N = 552; 45.5% girls; 12.31 [SD = 0.98] years, range = 10–15 years) completed the draft of AISA, Intrinsic Motivation Scale and Scale for Adolescents’ Flow State in Learning in math and English. (2) Sample 2 (a subgroup of Sample 1, 411 students) completed the AISA in math and English again 2 months later after the first survey. (3) Sample 3 (N = 1,780; 50.1% girls; 13.69 [SD = 0.97] years, range = 12–16 years) completed the AISA in math, English, and Chinese. Identically worded items were used in AISA, except for the name of the subject. An exploratory factor analysis for math in sample 1 using principle axis factoring and promax rotation resulted in a 29-item AISA containing four dimensions: emotion, value, knowledge, and engagement, and the latent variables together explained 59.40% of the total variance. Confirmatory factor analysis for math, English, and Chinese in sample 3 suggested the four-factor model fits well in different samples and subjects. Scale scores showed adequate internal consistency (the Cronbach’s α for AISA and each subscale ranged from 0.86 to 0.93) and acceptable test-criterion relationships (correlations between the AISA score and intrinsic motivation and flow state in learning > 0.51, ps < 0.001). Furthermore, the structural measure invariance across subjects, time (2-month interval), genders and grades were upheld. The AISA promises to be a useful tool for the evaluation of academic interest among Chinese adolescents and can be administered in different educational settings, i.e., different subjects, time, genders, and grades.

Keywords: Academic Interest Scale for Adolescents (AISA), academic interest, four-phase interest development model, scale development, measure invariance


INTRODUCTION

Since Herbart (1776–1841) began to consider fostering interest as one of the primary goals of education, researchers have investigated the contribution of student interest to academic achievement. It has been widely acknowledged that interest promotes engagement, efficiency, effort, and persistence in learning (e.g., Dewey, 1913; Mitchell, 1993; Lipstein and Renninger, 2006; Trautwein et al., 2015). Unfortunately, studies have indicated that interest in most school subjects shows a downward trend over time (Hidi and Harackiewicz, 2000; Krapp, 2002; Dotterer et al., 2009; Frenzel et al., 2010). This trend not only occurs in primary school but also seems to be more obvious in middle school (Prenzel, 1998). In China, the lack of academic interest is common among primary and middle school students. There is even a term for it known as learning weariness. A Study found that 17.38% junior high school students in rural areas of China reported to have suffered from learning weariness (Zhao, 2015). Theoretical as well as empirical research emphasized that students’ individual factors (e.g., Schurtz et al., 2014; Zhang et al., 2018; Denner et al., 2019) along with environmental factors (e.g., Lazarides et al., 2019) are all important predictors of their academic interests. As for learning weariness of Chinese students, one of the main reasons is the heavy academic burden (Guo and Zhang, 2012).

A number of self-report instruments have been developed to assess the level of academic interest and associations with academic performance among adolescents in Western countries (e.g., Dotterer et al., 2009; Kalender and Berberoglu, 2009; Linnenbrink-Garcia et al., 2010; Rotgans, 2015). Most of these scales were limited to measurement of emotion or value components in academic interest. Meanwhile, the measurement invariance of the instrument across subjects, time, genders, and grades has not been fully tested. In China, most early academic interest measures adopted single item or single dimension, which have not yet been fully validated (Tu and He, 2013). The current measures focus on subject-specific interest, such as mathematics learning interest questionnaire (MLIQ, Wu and Liu, 2017) for junior high school students and sports learning interest scale (SLIS, Lin and Chai, 2017) for primary and secondary school students. Therefore, to study the multifactorial nature and academic effects of academic interest and provide effective prevention and intervention ideas for loss of interest, it is necessary to develop a more comprehensive tool for assessing Chinese adolescents’ academic interest across different educational contexts.


Definition of Academic Interest

Interest, which is a unique motivational variable, refers to a preferred engagement of a person with a specific object (i.e., a certain topic, activity, and idea), which can display itself as a psychological state as well as the relatively enduring predisposition toward these objects (Hidi and Renninger, 2006). According to the person-object theory of interest (POI; Krapp, 2000, 2005), the development of interest relies on the ongoing interactions between the environment (object) and the person. Furthermore, interest can be divided into situational interest and individual interest (e.g., Hidi, 1990; Krapp et al., 1992; Krapp, 2000, 2005). Situational interest is a state of focused attention and affective reaction elicited by current environmental stimuli (Hidi and Baird, 1986; Hidi, 1990), Whereas individual interest is a sustained preference for particular content (Krapp and Fink, 1992; Renninger, 2000). Individual interest develops from situational interest (Hidi and Renninger, 2006). Both types of interest have been shown to positively influence attention, cognitive performance, and affection (Hidi, 1990), although individual interest tends to have more enduring effects. Descriptors of interest in learning have included a host of names (e.g., academic, individual, personal, cognitive), which have been used interchangeably to some extent. Earlier research tended to focus on general interest across subjects. However, students often are more interested in some school subjects than in others. Contemporary research has stressed that interest is a domain-specific construct (e.g., Gogol et al., 2017), and that it is necessary to measure interest separately for different school subjects (e.g., math interest, English interest, etc.). The concept of academic interest to which this paper refers represents the individual interest of adolescents related to school tasks, focusing on subject-specific or subject interest.



Four-Phase Interest Development Model and Constituents of Academic Interest

Hidi and Renninger (2006) developed a four-phase interest development model based on POI, which is the most complete and widely used model illustrating the essence of academic interest. The first two phases, triggered situational interest and maintained situational interest, are included under situational interest, which is sparked by environmental stimuli and temporary sustained by support from others. The last two phases, emerging individual interest and well-developed individual interest, belong to individual interest, the motivation of which results mainly from individuals themselves and partially from the support of others (Hidi and Renninger, 2006).

Hidi and Renninger (2006) suggested that “each phase of interest is characterized by varying amounts of affect, knowledge, and value.” Furthermore, engagement in learning activities differs in each phase. Well-developed individual interest promotes self-regulation and enthusiasm to engage and reengage in learning activities, leading to the individual’s persistence when confronted with difficult situations (Hidi and Renninger, 2006). We can, therefore, further divide academic (individual) interest into four components: emotion, value, knowledge, and engagement. The component of emotion refers to the positive feelings accompanying the activities, such as pleasure, excitement and enjoyment (Izard, 1991; Schiefele, 1991; Csikszentmihalyi and Hunter, 2003; Hidi and Renninger, 2006). The component of value refers to the perception of the personal significance of the specific object or domain, such as its importance to individual development (Schiefele, 1991; Krapp, 1999; Hidi and Renninger, 2006). The component of knowledge refers to the perception of stored knowledge in a specific domain. Krapp (2000) suggested that stored knowledge can be used to assess interest due to the positive correlations between them (Alexander and Jetton, 1994). The component of engagement refers to the predisposition to participate in specific learning activities. Students who have a high level of individual interest prefer to join in more learning activities (Schiefele, 1991; Tobias, 1994; Mazer, 2013). Meanwhile, engagement can facilitate the sustaining and deepening of interest for specific object or content (e.g., Csikszentmihalyi and Rathunde, 1992; Renninger, 2000; Hidi et al., 2004).



Potential Limitations of the Existing Academic Interest Instruments

A closer examination of the existing academic interest measures in the Western contexts and Asian has revealed a number of limitations that this study aims to address.

First, there is a need to further develop academic interest scales for adolescents based on the four-phase interest development model. In accordance with different conceptualizations and operationalizations of interest, a variety of academic interest instruments have been used across studies, which involved single, two- or three-components measures. Single component measures use emotion or value as the only indicator of academic interest measures with one or more items (Nurmi and Aunola, 2005; Dotterer et al., 2009; Kalender and Berberoglu, 2009; Viljaranta et al., 2014; Jõgi et al., 2015). Two-component measures included both emotion and value, such as the Study Interest Questionnaire (SIQ, Schiefele et al., 1988) and academic interest scales developed by Linnenbrink-Garcia et al. (2010), Maurice et al. (2014), and Høgheim and Reber (2015). Only a few three-component measurements have been developed. In addition to emotion and value, the other component may be knowledge or engagement. For example, the General Individual Interest Scale (GIIS), developed by Tang and Toyama (2016) in Japan, is divided into three subscales (emotion, value, and knowledge) to assess undergraduates’ academic interest. Rotgans (2015) developed an individual interest scale for high school students in Singapore. The seven-item scale assessed three aspects of academic interest: positive emotion, value, and predisposition to reengage with particular content.

The four-phase interest development model provides a broader and more comprehensive theoretical framework for the measurement of interest. As mentioned earlier, the construct of academic interest is multidimensional according to the model, including the components of emotion, value, knowledge, and engagement. Four-component measures of academic interest are rare. To the best of our knowledge, only one scale for the subject of math, which used a sample of elementary students, has been developed to date in the U.S. (Wininger et al., 2014). Two Chinese scales, MLIQ and SLIS, adopted the four-phase interest development model. One problem for the two scales is that their dimensions are different phases. MLIQ comprises three dimensions: triggered situational interest, maintained situational interest, and individual interest. SLIS comprises four dimensions: triggered situational interest, maintained situational interest, emerging individual interest and well-developed individual interest. Their dimensions overlap to some extent. For example, emotion may be included in different subscales. Therefore, the development of a new scale for Chinese adolescents based on the essence of academic interest according to four-phase interest development model is justified.

Second, there is a need to further develop interest measures for adolescents that can be generally used in different subjects. Most researchers have held that academic interest differed across subjects (e.g., Schiefele, 1991; Krapp, 2002; Hidi and Renninger, 2006). For example, students hold different levels of interest in biology, chemistry, and physics (Jansen et al., 2016). Students with higher interest in French were found to have a lower interest in German (Gogol et al., 2015). Some subject-specific academic interest scales have assessed interest only in a particular narrowly defined subject, such as math (e.g., Wininger et al., 2014). MLIQ and SLIS are all subject-specific interest scales. MLIQ consists of 17 items such as “I like to inquiry the in and out of mathematical principles and formulas” to assess math interest (Wu and Liu, 2017). SLIS includes items like “I might imitate the actions of my favorite athletes” to assess sports learning interest. As can be seen from the items, it is difficult for other researchers to use these instruments in different domains or subjects. Meanwhile, some empirical research has replaced the name of the domain in items to directly measure certain interest (e.g., Nurmi et al., 2011; Jansen et al., 2016). This approach ignores whether academic interests have the same structure among different subjects. To be able to work across subjects to compare academic interest, parallel scales with equivalent measurement structures and items to measure academic interest in multiple academic subjects for each person are required. Nonetheless, few questionnaires currently exist that have been developed based on this premise. Moreover, to be able to test intraindividual and interindividual differences across subject domains, measurement instruments need to reflect strong measurement invariance across subjects (Meredith, 1993), i.e., scores in one subject need to be comparable to scores in another subject. As far as we know, only one study has been reported in the literature testing measurement invariance across subjects. Rotgans (2015) established the metric invariance of the one-factor interest model across three subjects (chemistry, geography, and history) using a multi-group comparison approach.

Third, there is a need to further test measurement invariance across time, genders, and grades in academic interest instruments. Academic interests are often compared across time. For example, longitudinal research has shown that students’ academic interest declines over time (Dotterer et al., 2009; Frenzel et al., 2010). Students’ academic interest in math, physics and chemistry subject obviously declines over time most, but their interest in biology has not been shown to decline significantly (Todt et al., 1998). For subjects in science domains, girls’ interest declines significantly faster than boys (Hoffmann, 2002). Additionally, gender and grade differences on the mean level in academic interest have also been documented (Koller et al., 2001; Frenzel et al., 2010). Measurement invariance is a prerequisite for comparing these differences. To be able to compare latent means across time, genders and grades, factor loadings and item intercepts must be invariant (Meredith, 1993). If invariance is not given, the differences in observed test scores in different groups or at different times does not necessarily reflect true differences. However, measurement invariance of such academic interest scales across time, genders, and grades has been seldom tested. The invariance of the academic interest instruments has not yet been tested in China, as far as we know.

Based on the above, our first objective of the present study was to develop the Academic Interest Scale for Adolescents (AISA) for assessing multiple academic interest facets across school subjects among adolescents in the Chinese education context. Through creating items suitable for different subjects, expert feedback, cognitive interview, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), we expected to obtain a generic academic interest scale for Chinese adolescents with four-factor latent structure. Our second objective was to preliminarily validate the AISA. We expected to observe adequate internal consistency and satisfactory test-criterion relationships. Our third objective was to test the measure invariance across subjects, time, genders and grades, and expected to observe invariances in measurement and structure.



MATERIALS AND METHODS


Design

This study consisted of three cross-sectional questionnaire surveys in three large samples of Chinese junior high school students recruited by cluster sampling. The goal of the first survey was to develop and initially validate the AISA scale in two subjects (math, English). The second survey was to test measurement invariance across time. The third survey was intended to further validate the factorial structure spanning across three subjects (math, English, and Chinese), and tested the measurement invariance across subjects, genders, and grades. The first survey was conducted in September 2017, the second was in November 2017, and the third was in October and November 2018.



Participants


Sample 1

A total of 552 students (45.5% girls; age: M = 12.31 years, SD = 0.98, range = 10–15 years) were recruited from 12 classrooms in grades 6–8 in two public junior high schools of central China’s Henan Province. The only child rate was 29%. Paternal and maternal education levels were 2.5 and 0.9% for graduate school and above, 29.7 and 25.7% for university, 34.4 and 33.9% for senior high school, and 33.5 and 39.5% for junior high school and below, respectively. The number of participants in each grade and their gender is shown in Table 1. Among these, 552 participants completed the AISA scale, Intrinsic Motivation Scale (IMS) and Scale for Adolescents’ Flow State in Learning (SAFSL) in math and 525 participants completed the same scales in English.


TABLE 1. The number of participants in each grade as well as their gender.
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Sample 2

Two months later, a subgroup of 411 students for math and 396 students for English who participated in the first survey completed the AISA in math and English again. The demographic characteristics were similar to those of the first sample. The data was used to assess measure invariance over time.



Sample 3

A total of 1,780 students (50.1% girls; age: M = 13.69 years, SD = 0.97, range = 12–16 years) were recruited from 48 classrooms in grades 7–9 in 13 junior high schools of Beijing, China. The only child rate was 62.3%. Paternal and maternal education levels were 6.9 and 5.3% for graduate school and above, 29.9 and 30.8% for university, 38.9 and 40.4% for senior high school, 23.3 and 22.0% for junior high school and below, respectively; 1.0% of the paternal educational level and 1.5% of the maternal educational level were unknown. All participants completed the AISA scale in math, English, and Chinese. The number of participants in each grade as well as their gender is shown in Table 1.

The experimental protocol and anonymous informed consent were approved by the Ethics Research Committee (ERC) of School of Psychology, Capital Normal University, to protect participants’ privacy. Written approval for the research was provided by the principal of each participating school before the data collection occurred. Students participated in the research voluntarily and provided anonymous informed verbal assent. The parents were fully informed of the research purpose and procedure and provided their anonymous verbal informed consents to have their children participate. Written informed consent from the parents was not obtained because the ERC waived this requirement to protect students’ anonymity and privacy, as the consent document could link the participant to the research.



Development of Academic Interest Scale for Adolescents (AISA)


Item Creation

The first step in scale construction was to develop linguistic definitions of academic interest and the scope of contents according to the four-phase interest development model through group discussion. The AISA item pool was drawn from the theoretical rationale described above and existing measures of individual interest (e.g., Harackiewicz et al., 2008; Schiefele, 2009; Linnenbrink-Garcia et al., 2010; Wininger et al., 2014; Rotgans, 2015; Tang and Toyama, 2016; Wang and Adesope, 2016; Wu and Liu, 2017). We included as many items as possible in the item pool that were suitable for different subjects for further item/factor selection. A total of 81 items including four domains were initially generated: 23 items for emotion (e.g., “I enjoy studying …”), 20 items for value (e.g., “The knowledge of … promotes my growth”), 18 items for knowledge (e.g., “I know all kinds of things about …”), and 20 items for engagement (e.g., “I want to learn things that are not included in … textbooks”). All items were scored on a five-point Likert scale: 1 represented “strongly disagree,” and 5 represented “strongly agree.” We used these items with identical wording (except for the name of the subject) to assess individual interest in math, English and Chinese, replacing “…” with “math” or “English” or “Chinese.”



Expert Feedback

Seven experts, including five researchers on educational psychology and two junior high school teachers, were invited to review the items. The experts received our definition of academic interest and a rationale for scale development. They were asked first to rate whether each item clearly assessed defined content using a five-point Likert scale ranging from strongly disagree to strongly agree. Means and standard deviations were calculated. All items ranked above three and were kept. The experts were also asked to modify the items if they thought there was something inappropriate (e.g., not easy to understand; not fit for different school subjects) and add new items to include the entire scope of academic interest based on their experience. Two authors revised the items according to the experts’ suggestions. For example, in Item 37, the word “relaxed” was replaced with “excited.” Fifteen items were amended, and no new items were added.



Cognitive Interview

Cognitive interviews examining the 81 items in the draft were conducted with a convenience sample of six junior high school students. The items were divided into three approximately equal parts. Each participant completed one part, and each part was completed by two participants. Three graduate research assistants administered items to participants, asked them to explain their understanding of each item and corresponding response options, and noted items that participants perceived as confusing or unclear. Interviews lasted between 40 and 60 min and were audio-recorded. Based on feedback obtained from the interviews, minor wording changes were made to four items. As a result, a total of 81 items were generated for pilot study.



Other Instruments


Intrinsic Motivation Scale (IMS)

Served as one of the criterion measures, the IMS (Elliot and Church, 1997; Wang et al., 2006) was used to assess participants’ intrinsic motivation toward their math/English class. This scale includes eight items using a five-point Likert scale (from strongly disagree to strongly agree). Internal consistency in both subjects (composite reliability = 0.88 and 0.85) was acceptable in this study.



Scale for Adolescents’ Flow State in Learning (SAFSL)

Served as one of the criterion measures, the SAFSL (Lei et al., 2012) was used to assess participants’ flow state when they become engaged in math/English learning. This scale includes 12 items on four dimensions (definite goals of learning, concentration on task and enjoyment, loss of self-consciousness and distortion of time perception). Participants used 1 (never happened) to 5 (always happened) scales to indicate their responses. Internal consistency for the entire scale and subscales in both subjects were adequate in this study. For the entire scale, the composite reliability was 0.95 in math and 0.96 in English. For each of the subscales the composite reliability was 0.76, 0.87, 0.82, 0.73 respectively in math, and 0.86, 0.92, 0.86, 0.77 respectively in English.



Statistical Analyses

The data analysis was performed with Mplus 7.0 (Muthén and Muthén, 2012). The percentage of missing data among items was 1.2% in sample 1, 1.0% in sample 2, and 0.3% in sample 3. Little’s MCAR test was conducted, and all the missing data in the different subjects of the three samples were confirmed to be missing completely at random (387.21 ≤ χ2s ≤ 9505.94, 456 ≤ dfs ≤ 9545, ps ≥ 0.47). Meanwhile, the mean values of all items ranged from 1.62 to 4.46. The standard deviations ranged from 0.79 to 1.35. The skew and kurtosis indices ranged from −1.55 to 1.79 and from −1.12 to 2.42, respectively. Following Kline’s (2005) recommendations, the data in this study were considered to be univariate normal. We used the full-information maximum likelihood estimation (FLML) implemented in Mplus 7.0 to address missing values, which utilize all available information when estimating the model parameters (Schafer and Graham, 2002).

An EFA for math in sample 1 was conducted to refine the scale and determine the factorial structure using principle axis factoring and promax rotation. CFAs for math, English, and Chinese in sample 3 were conducted separately to examine the factorial structure of the scale using maximum likelihood (ML). We assessed the model fit using multiple indices: the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA), and the standardized root mean square residual (SRMR). CFI and TLI values greater than 0.90 (Hu and Bentler, 1999), SRMR values less than 0.08 (Hu and Bentler, 1999), and RMSEA values less than 0.08 (Mcdonald and Ho, 2002) are considered to indicate adequate model fits to the data, respectively. However, it should be noted that these criteria are arbitrary (Hu and Bentler, 1999; Hau et al., 2004). Additionally, chi-square to the degrees of freedom (χ2/df) values less than 5 are considered to indicate an excellent model fit (Kline, 2005). Given the actually large sample size, fit should not be over-interpreted.

The internal consistency for the AISA and each of the subscale was assessed using composite reliability and the Cronbach’s α in sample 1. Composite reliability and the Cronbach’s α greater than 0.70 indicate adequate homogeneity (Nunnally and Bernstein, 1994). The test-criterion relationships were assessed using bivariate correlations between academic interest evaluated by the AISA and intrinsic motivation and flow state in learning in sample 1.

Tests of measurement invariance were used to determine whether the measurement structure is consistent across time (sample 2) and across subjects, genders, and grades (sample 3). We conducted the tests across academic subjects by specifying the latent factors in different subjects as separate factors and tests across time, subjects, genders, and grades by using multiple-group analyses within the CFA framework. In accordance with the steps outlined by Meredith (1993) and Vandenberg and Lance (2000), a series of nested models with increasing invariance restrict were conducted. Before these tests, we reported the goodness of fit for the models separately in different subjects, time, genders, and grades to ensure each of them was reasonable. Then, four models were performed successively. Model 1 was a configural invariance model with identical loading patterns but no invariance for any parameters. Model 2 was a metric invariance (weak invariance) model with factor loadings constrained to invariant across subjects, time, genders, and grades. Model 3 was a scale invariance (strong invariance) model with additionally constrained item intercepts to be equality across subjects, time, genders, and grades. Model 4 was a structural invariance model with factor variances and covariances (in addition to invariant factor loadings and item intercepts) constrained to equality across subjects, time, gender, and grades.

The fit of the constrained model and the unconstrained model were compared in terms of their χ2 values. A non-significant increase in the χ2 value (relative to df) in the constrained model compared to the unconstrained model indicated that the constrains across groups were possible. As an additional criterion, the change in the CFI coefficient was considered. If the decrease in CFI value of the constrained model compared to the unconstrained model was more than 0.01 (ΔCFI < −0.01), the constrained model was not supported, which indicate a lack of invariance. The ΔCFI criterion was argued to be superior to Δχ2, as it is less sensitive to sample size (Cheung and Rensvold, 2002). Configural invariance means that the pattern of factors is equivalent across subjects, time, genders, and grades (Horn and Mcardle, 1992). Metric invariance (invariant factor loadings) implies equality of scaling units across subjects, time, genders, and grades (Cole and Maxwell, 1985; Marsh, 1994). Scalar invariance (invariant intercepts) implies that intercepts of items’ regressions on the factor are invariant across subjects, time, genders, and grades (Meredith, 1993). Finally, structural invariance (invariant factor variance and covariances) represents that differences in factor variances and covariances are interpreted as reflecting differences in the calibration of true scores and in conceptual associations among the true scores across subjects, time, genders, and grades (Schmitt, 1982).



RESULTS


Exploratory Factor Analysis (EFA)

Because math is a main subject for Chinese students and the AISA for math was implemented in all three surveys, we first conducted an EFA using principle axis factoring and promax rotation on the 81 items for math in sample 1 to determine the factorial structure of the AISA scale. We used parallel analysis (Horn, 1965) to determine the number of factors to retain, which is considered a more accurate criterion compared with eigenvalues greater than 1 and the scree test (Hayton et al., 2004). Fifty randomly generated simulated data sets indicated 95% confidence intervals (CIs) of 1.851–1.874, 1.781–1.796, 1.705–1.758, 1.700–1.712, and 1.665–1.674 for the eigenvalue of the first five random factors, respectively. In the actual data set, only the factors with eigenvalues greater than the upper limit of these CIs would be retained. A four-factor model was supported.

Four items with item-total correlations of less than 0.30 were removed after item analysis. Furthermore, all items with loadings of 0.30 and lower were also removed from further analysis (Nunnally and Bernstein, 1994). Ultimately, 52 items in math models were excluded based on lower factor loadings, crossed loadings (loading greater than 0.30 in two or more factors), and item analysis statistics. A 29-item scale was generated. The eigenvalues of the four factors were 15.093, 1.763, 1.158, and 1.013, respectively. The latent variables explained 13.29, 10.56, 9.45, and 7.30% of variance, respectively, and together explained 59.40% of the total variance. Interfactor correlations ranged from 0.59 to 0.67. The factors were labeled as emotion, value, knowledge, and engagement. Specifically, the emotion, value and engagement subscales consisted of seven items each, whereas the knowledge subscale included eight items. The final items in English and Chinese are described in the Appendix. Factor loadings and item-total correlations can be seen in Table 2.


TABLE 2. Rotated factor loadings in the EFA and item-total correlation for math in sample 1 (Nmath–1 = 552) and factor loadings for subjects in sample 3 (N3 = 1,780) in the CFA.
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Confirmatory Factor Analyses (CFAs)

To further verify the factorial structure of the 29-item AISA, CFAs for four-factor models in math, English, and Chinese subjects (sample 3) were computed separately. Model fits were all acceptable (Table 3). In sample 3, all factor loadings of math ranged from 0.492 to 0.814. For English, factor loadings ranged from 0.546 to 0.825. For Chinese, factor loadings ranged from 0.464 to 0.811 (Table 2).


TABLE 3. Model fit statistics for CFA in sample 3 (N = 1,780).

[image: Table 3]


Tests of the Internal Consistency

Based on the data from the first survey (Nmath–1 = 552; NEnglish–1 = 525), the composite reliability (CR) and Cronbach’s alpha values indicated that the AISA and each subscale were internally consistent. For the total AISA, the CR was 0.98 and α was 0.80 in math, the CR was 0.98 and α was 0.83 in English. For the emotion, value, knowledge, and engagement subscale, the CR was 0.80, 0.91, 0.88, 0.86 and α was 0.87, 0.90, 0.88, 0.86 in math, the CR was 0.80, 0.93, 0.93, 0.91 and α was 0.90, 0.93, 0.93, 0.91 in English.



Tests of Test-Criterion Relationships

Within the sample from the first survey (Nmath–1 = 552; NEnglish–1 = 525), bivariate correlations indicated satisfactory test-criterion relationships between the AISA and intrinsic motivation and flow state in learning, respectively. For math, the AISA total score had strong, significant positive correlations with the intrinsic motivation and the flow state in learning, correlations coefficients were 0.95 and 0.87 (ps < 0.001). For English, the AISA total score had moderate, significant positive correlations with the intrinsic motivation and the flow state in learning, correlations coefficients were 0.51 and 0.60 (ps < 0.001).



Tests of Measurement Invariance Across Academic Subjects

Using the data from sample 3, we examined four levels of invariance (configural invariance, metric invariance, scalar invariance, and structural invariance) between math, English, and Chinese subject. As shown in Table 4, configural invariance with no further constraints was supported by fit indices meeting benchmarks for adequate fit, χ2/df = 8.225, CFI = 0.917, TLI = 0.909, SRMR = 0.039, RMSEA = 0.064 (0.063, 0.065). Metric, scalar, and structural invariance could be assumed between math and English subjects, as evidenced by a non-significant drop in model fit (ΔCFI > −0.01) for the successively stricter models.


TABLE 4. Model fit statistics for models representing different degrees of invariance across academic subjects (N = 1,780).
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Tests of Measurement Invariance Over Time

As a requirement for comparison over time, we examined four levels of invariance (configural invariance, metric invariance, scalar invariance, and structural invariance) over time in math and English subject separately in sample 2. The test of the configural invariance model with no further constraints resulted in an adequate fit to the data in two subjects, for math, χ2/df = 1.944, CFI = 0.918, TLI = 0.912, SRMR = 0.038, RMSEA = 0.048 (0.045, 0.050); for English, χ2/df = 2.019, CFI = 0.926, TLI = 0.920, SRMR = 0.039, RMSEA = 0.051(0.048, 0.053). The models for test metric, scalar, and structural invariance had no substantial changes in model fit (ΔCFI > −0.01), indicating that metric, scalar, and structural invariance held over time for both academic subjects (Table 5).


TABLE 5. Model fit statistics for models representing different degrees of invariance over time (Nmath = 411; NEnglish = 396).
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Tests of Measurement Invariance Across Genders

We examined measurement invariance across students’ genders for the three subjects separately in sample 3. As shown in Table 6, the test of the configural invariance model with no further constraints was supported in three subjects, for math, χ2/df = 4.900, CFI = 0.912, TLI = 0.904, SRMR = 0.044, RMSEA = 0.066 (0.064, 0.068); for English, χ2/df = 4.565, CFI = 0.922, TLI = 0.915, SRMR = 0.040, RMSEA = 0.063 (0.061, 0.065); for Chinese, χ2/df = 4.583, CFI = 0.911, TLI = 0.902, SRMR = 0.043, RMSEA = 0.063 (0.061, 0.066). Metric, scalar, and structural invariance could be assumed across genders in three subjects, as evidenced by a non-significant drop in model fit (ΔCFI > −0.01) for the successively stricter models.


TABLE 6. Model fit statistics for models representing different degrees of invariance across genders (N = 1,780).
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Tests of Measurement Invariance Across Grades

We also tested measurement invariance across grade levels (Grades 7, 8, and 9) in sample 3. Analysis program was the same as previous. As shown in Table 7, the test of the configural invariance model with no further constraints was supported in three subjects, for math, χ2/df = 3.468, CFI = 0.918, TLI = 0.909, SRMR = 0.043, RMSEA = 0.064 (0.062, 0.067); for English, χ2/df = 3.479, CFI = 0.920, TLI = 0.912, SRMR = 0.041, RMSEA = 0.065 (0.062, 0.067); for Chinese, χ2/df = 3.487, CFI = 0.910, TLI = 0.900, SRMR = 0.045, RMSEA = 0.065 (0.063, 0.067). Metric, scalar and structural invariance could be held across grades in three subjects, as evidenced by a non-significant drop in model fit (ΔCFI > −0.01) for the successively stricter models.


TABLE 7. Model fit statistics for models representing different degrees of invariance across grades (N = 1,780).
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DISCUSSION

The current study developed and validated the Academic Interest Scale for adolescents (AISA), a new instrument for academic interest with more than 2,300 adolescents in the Chinese education context. The final scale contains 29 items and four factors, that is, emotion, value, knowledge, and engagement. This scale can generically be used for diverse subjects across different educational settings.

Hidi and Renninger’s four-phase interest development model is the most complete extant model based on the existing interest literature. Some researchers in the U.S. have developed math interest measures for elementary students according to this model (e.g., Wininger et al., 2014). Four-factor construct was obtained. Previous studies in China have developed two subject-specific interest scales (MLIQ, Wu and Liu, 2017; SLIS, Lin and Chai, 2017) for elementary and middle school students based on this model as well. But it is worth bearing in mind that the scales applied different phases as subscales instead of exploring the essence of interest. The AISA is different from the existing instruments in that it was (1) devised based on the structure and content of academic interest and the four-phase interest development model and (2) suitable for different subjects for Chinese adolescents.

Expert feedback and cognitive interview were used to initially select and modify the items in the item generation phase. EFA was conducted on the subject of math in sample 1 to refine the scale and determine factorial structure. Using a large sample (N = 552), we dropped more than half (52 items) of the initial items because of poor factor loading and the item discrimination index. Meanwhile, CFAs were conducted on math, English, and Chinese in sample 3 (N = 1,780) to further test the model fit of a 29-item scale. All indices except the χ2/df met the recommended thresholds for an adequate fit. The high value of the χ2/df was likely related to the large sample size. These results suggested that a four-factor model can appropriately capture the complex structure of academic interest in math, English, and Chinese subject in Chinese adolescents. Among these four factors, emotion means the extent to which a student has positive emotional response to targeted academic subject, such as liking, excitement and enjoyment. Value means the degree to which a student thinks that learning targeted subject is important, meaningful or useful. Knowledge means the level of stored knowledge for related-subject a student perceived. Engagement means the extent to which a student engages and reengages specific academic activities, events, and ideas over time. These findings extend prior studies which manifested four-factor structure of academic interest in elementary students in the U.S. (e.g., Wininger et al., 2014), by showing the similar structure in junior high school students in China. More broadly, these findings support the cross-culture compatibility of the four-phase interest development model.

Meanwhile, the scale scores exhibited satisfactory psychometric properties in terms of internal reliability and test-criterion relationships in math and English subjects. The composite reliability and the Cronbach’s α for the total AISA and four subscales were well above the criterion (>0.70) for adequate homogeneity (Nunnally and Bernstein, 1994). Academic interest is recognized as an important source of intrinsic motivation and flow state in learning among students (Deci, 2010; Shernoff et al., 2014). In this study, the AISA scores showed significant associations with intrinsic motivation and flow state in learning, indicating acceptable test-criterion relationships. The AISA scales had relatively poorer test-criterion relationships with flow state in learning than with intrinsic motivation. This discrepancy is probably because academic interest shares more similarity with intrinsic motivation. More suitable criterion measures should be employed in future research.

This study aimed at developing an academic interest scale suitable for interest comparison in different educational contexts, such as for different school subjects and measure occasions, with different student populations. To this end, we created the items that did not describe the unique content of a specific subject and dropped unexpected items when we conducted the EFA on math. However, proving that the functions of scale are the same in different measuring situations and the measures can be used for mean comparison were not enough (Vandenberg and Lance, 2000). In this study, we also confirmed the metric, scalar, and structural invariance of four-factor model of AISA across subjects (math, English, and Chinese), time, genders, and grade levels. Given that chi-square square difference (Δχ2) test is sensitive to sample size, we inferred measurement invariance across groups mainly based on CFI difference (ΔCFI) (Cheung and Rensvold, 2002). This approach provided stronger evidence for commonality of the AISA across subjects and proved the comparability across academic interest in math, English and Chinese, in boys and girls, in different grade levels and in different measures of time more strictly. Measurement invariances also strengthened the validity of the AISA, which implied that differences in observed test scores in different education settings could reflect true differences in academic interest rather than an artifact of the measurement method.

This study has some limitations. Our sample, adolescents from Chinese junior high schools, may limit the generalizability of the findings. Further studies should test the four-factor interest model of the AISA using larger and multiple samples, including younger children, older adolescents or even the group of adult students. Meanwhile, future studies should examine the factorial invariance of the AISA across different racial/ethnic and language groups. Another possible limitation is that correlated samples (i.e., data of math, English, and Chinese came from the same group students) were used to test the measurement invariance across different subjects. This approach may overestimate the interdisciplinary invariance of the AISA. Independent samples should be used in further test of invariance across academic subjects. The AISA was only administered for math, English, and Chinese in this study. In the future, more diverse domains (e.g., history, biology, physics, or chemistry et al.) should be included in the test of invariance across subjects.
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APPENDIX

The 29-item Academic Interest Scale for Adolescents (AISA) in English and Chinese.

[image: image]

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Luo, Dang and Xu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.











	 
	ORIGINAL RESEARCH
published: 21 November 2019
doi: 10.3389/fpsyg.2019.02593





[image: image]

Hope Across Socioeconomic Status: Examining Measurement Invariance of the Children’s Hope Scale Across Socioeconomic Status Groups

Hui Lei1, Zhihang Wang1, Ze Peng1, Yanyun Yuan1 and Zhihua Li1,2*

1College of Education, Hunan Agricultural University, Changsha, China

2College of Teacher Education of Ningbo University, Ningbo, China

Edited by:
Hui-Fang Chen, City University of Hong Kong, Hong Kong

Reviewed by:
Rubén Maneiro, Pontifical University of Salamanca, Spain
Enrico Perinelli, University of Trento, Italy

*Correspondence: Zhihua Li, lzhua1018@163.com

Specialty section: This article was submitted to Quantitative Psychology and Measurement, a section of the journal Frontiers in Psychology

Received: 22 July 2019
Accepted: 31 October 2019
Published: 21 November 2019

Citation: Lei H, Wang Z, Peng Z, Yuan Y and Li Z (2019) Hope Across Socioeconomic Status: Examining Measurement Invariance of the Children’s Hope Scale Across Socioeconomic Status Groups. Front. Psychol. 10:2593. doi: 10.3389/fpsyg.2019.02593

There has been a growing interest in research on hope in recent years. The Children’s Hope Scale (CHS) is the most commonly used scale to evaluate goal-related hopeful thinking in children and adolescents. Socioeconomic status (SES) strongly influences an individual’s experiences from childhood and throughout adult life. This study aimed to evaluate the measurement invariance of the CHS across SES. The sample consisted of 1934 Chinese youths (50.4% females) with a mean age of 12.96 (SD = 2.686). An overall family SES score was obtained by totaling the Z scores for family monthly income and parents’ education level. The results supported the single-factor model as the baseline model across each SES group. Multi-group confirmatory factor analysis revealed that full measurement invariance did not hold. One factor loading and one intercept were non-invariant. There were also significant differences in latent factor means and raw scores of the CHS across the two groups. The CHS had a stronger convergent validation in the higher SES group than lower SES group. The results suggest that researchers and practitioners should exercise caution when comparing differences in hope measured by the CHS between groups with different SES. We provide more robust statistical evidence in terms of SES differences, indicating that children and adolescents from higher SES backgrounds shower greater hopeful thinking compared with those from lower SES backgrounds.
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INTRODUCTION

The concept of hope has received increasing attention in recent years from various perspectives, including psychology, psychiatry, philosophy, religion, and mythology, among others. Hope is viewed as “a positive motivational state” (Snyder et al., 1991b), and is associated with positive events that individuals believe will happen in the future and has been viewed as an important predictor of positive outcomes (Snyder et al., 2002; Park et al., 2004; Edwards et al., 2006; Creamer et al., 2009). Psychologists have attempted to conceptualize and measure hope in order to better understand its influence on the development of children in recent decades.

Hope has been defined in earlier literature as a unidimensional construct referring to a general perception that one’s goals can be met (French, 1952; Stotland, 1969). Snyder et al. (1991a) defined hope as “goal-directed thinking in which the person has the perceived capacity to find routes to goals (pathways thinking) and the motivation to use those routes (agency thinking).” They proposed the hope model, which included three distinct components: goals (providing the target of mental action sequences, which need to be of sufficient value to occupy conscious thought), pathways (signifying one’s perceived ability at generating workable routes to desired goals), and agency (the perceived ability to use one’s pathways to achieve desired goals) (Snyder et al., 2002, 2003).

The Children’s Hope Scale (CHS) was developed by Snyder et al. (1997) to assess hopeful thinking in children and adolescents. The CHS is the most commonly used measure of hope. It sparked significant research on children’s hope and its correlates. Specifically, children with higher levels of reported hope tended to have more global life satisfaction (Valle et al., 2004); better psychological well-being (Snyder et al., 2000; Merkaš and Brajša-Žganec, 2011); higher-rated physical appearance, enhanced self-perception of athletic ability, greater scholastic competence and social acceptance (Snyder et al., 1997); quality of life (Martins et al., 2018); and greater academic achievement (Dixson and Stevens, 2018). They may also have lower levels of depression (Snyder et al., 1997) as well as decreased externalizing and internalizing behavioral problems (Gilman et al., 2006). Hope has also been reported to be a significant predictor of multitudinous positive outcomes in children and adolescents, such as academic achievement (Dixson and Stevens, 2018) and quality of life (Martins et al., 2018).

The initial study provided psychometric evidence in support of the CHS (Snyder et al., 1997). The psychometric properties of the CHS were reported not only in American and European contexts, including the United States (Valle et al., 2004), Portugal (Marques et al., 2009), Serbia (Jovanović, 2013), and Spain (Pulido-Martos et al., 2014), but also in other national or cultural contexts, including Turkey (Atik and Kemer, 2009), China (Zhao and Sun, 2011), and South Africa (Guse et al., 2016). Measurement invariance is an important property of psychometric instruments as it is a pre-condition for assuming one scale to be equal across different groups or times. This assumption is necessary to conclude interpretable and valid comparisons of the differences in the scale’s scores (Billiet, 2002). The measurement invariance of the CHS has received increasing attention in recent years. For example, Dixson (2017) reported the measurement invariance of the CHS across the range of achievement, and Jovanović (2013) examined measurement invariance across gender. In this study, we focus on determining whether the CHS exhibits measurement invariance across socioeconomic status (SES).

Socioeconomic status, a measure of one’s general social status and position, strongly influences his/her life experiences and development from childhood through adulthood (Hackman et al., 2010). The family investment theory is a theoretical paradigm used to explain the correlation between SES and human development. The theory is based on the notion that higher SES parents have increased access to financial, social, and human capital compared to lower SES parents. In turn, the investment of these resources by families is related to the successful development of children and adolescents (Conger and Donnellan, 2007). Empirical studies show that adolescents with higher family SES have better social identity and increased levels of happiness (McAuley, 2012). Compared with children and adolescents from higher-SES backgrounds, children and adolescents from low SES backgrounds show worse cognitive and emotional development, social adaptation, health, and psychological well-being (McLoyd, 1998; Bradley and Corwyn, 2002; Plenty, 2018). Family SES is also associated with the orientation and planning of adolescents’ future goals. Adolescents growing up in a low SES family tend to have a more negative outlook and unclear expectations of their future compared to those adolescents growing up in a high SES family (Griskevicius et al., 2011; Schroder et al., 2011). We also found family SES to have a significant effect on the developmental trajectory of hope among adolescents (Yin et al., 2019). These findings provided evidence that SES has a substantial impact on the development of child and adolescent hope.

As the most populous developing country, China is at a particular stage of development. In the last several decades, China’s GDP has changed greatly alongside a widening of the income gap among Chinese residents, ultimately leading to a change in overall family SES (Bao et al., 2002; Molero-Simarro, 2017). Socioeconomic inequality in China has been gradually rising in recent decades and is drawing more attention. Recent studies have shown that this rise in socioeconomic inequality may influence Chinese children’s education and mental health. It has been shown that family SES is correlated with Chinese children’s academic achievement (Liu et al., 2019). Students from higher SES families are able to acquire more extensive social and educational resources to access high-quality schools, leading to greater academic success (Ding and Lu, 2005; Feng and Lu, 2010). Higher family SES increases the probability of college admission and enrollment (Wei et al., 2019). Compared with students from high SES families, students with low family SES tended to underestimate their academic performance and were less likely to make optimal college choices (Wei et al., 2019). Children from lower SES families also had a higher possibility of experiencing depression compared to those from middle SES families (He et al., 2012). SES could influence children’s mental health (Jiang et al., 2018). It is necessary to address if SES has an influence on Chinese children’s hope.

Therefore, the present research had two principal aims: (1) to examine the measurement invariance of the CHS across SES in Chinese youth and (2) to compare the possible differences in hope between lower and higher SES youth. A baseline model was built to compare between the single-factor model and the hypothesized two-factor model before evaluating for measurement invariance. For the second aim, a test for raw scores and latent means of CHS was conducted to demonstrate the differences in hope.



MATERIALS AND METHODS


Participants

Participants comprised 2081 students from six public high schools and six primary schools in three cities (Changsha, Chenzhou, and Loudi), Hunan Province, China. Each city has two high school and two primary schools. The age of the participants ranged from 8 to 17 years (M = 12.96, SD = 2.698). All questionnaires took approximately 10 min to complete and were collected simultaneously across the classes. Consent was obtained in written from both the school and the respondents’ guardians before beginning the survey.

One thousand nine hundred and thirty four valid questionnaires were returned with an effective response rate of 92.9%. The sample consisted of 975 females (50.4%) and 959 males (49.6%). The age of the participants ranged from 8 to 17 years (M = 12.96, SD = 2.686): 8-year-olds (n = 106), 9-year-olds (n = 182), 10-year-olds (n = 175), 11-year-olds (n = 100), 12-year-olds (n = 261), 13-year-olds (n = 245), 14-year-olds (n = 119), 15-year-olds (n = 324), 16-year-olds (n = 288), and 17-year-olds (n = 134). The Han nationality accounted for 91.73% for the sample (n = 1774), and other minorities accounted for 8.27%.



Measures


Children’s Hope Scale

The CHS is a six-item self-report measure developed by Snyder et al. (1997) to assess hopeful thinking in children and adolescents. Responses range from 1 (none of the time) to 6 (all of the time). Items 1, 3, and 5 focused on assessing Agency thinking while items 2, 4, and 6 focused on assessing Pathway thinking (Snyder et al., 1997). We used a Chinese version of the scale in this study (Zhao and Sun, 2011).



Self-Esteem Scale

The Self-Esteem Scale was developed by Rosenberg (1965), which consists of 10 self-report items measuring global self-esteem. Each item requires participants to choose one of four response options [ranging from one (“strongly disagree”) to four (“strongly agree”)]. The scale has good reliability (Cronbach’s alpha coefficient ranging from 0.72 to 0.88; Gray-Little et al., 1997). Alpha coefficient was 0.791 in the present study.



Family Socioeconomic Status

The family SES was measured by using the family monthly income and the parents’ education level. The family monthly income was reported by parents ranging from 1 (“<1000 yuan per month”) to 8 (“>10,000 yuan per month”). Parents’ highest attained educational level was categorized into six levels from 1 (illiteracy) to 6 (postgraduate education). Based on calculations for previous studies, the parents’ education level and family monthly per month were normalized and then added to equal the family SES scores (Plenty, 2018). Low SES and high SES groups were defined as the lower and upper 27% rule based on the family SES scores (n = 522 for each group) (Plenty, 2018).



Data Analysis

A confirmatory factor analysis (CFA) and a multi-group CFA were conducted using Mplus 6.12 (Muthén and Muthén, 1998/2011). The maximum-likelihood parameter estimates with standard errors and a mean-adjusted Chi-square test statistic (MLM) estimator was chosen to estimate the parameters. Data analyses were carried out in three steps. First, the baseline model was built by a CFA method to examine the factor structure of CHS in the whole sample as well as separately by SES sub-group. The single-factor model and the hypothesized two-factor model established by Snyder (1994) were evaluated. Several fit indices were used to evaluate the model: the root-mean-square error of approximation (RMSEA), the standardized root mean squared residual (SRMR), the comparative fit index (CFI), and the Tucker–Lewis index (TLI). The model is considered acceptable if: RMSEA ≤ 0.08, SRMR ≤ 0.08, TLI ≥ 0.90, and CFI ≥ 0.09 (Hu and Bentler, 1999).

Factorial invariance of CHS across SES was tested by multi-group CFA methods in the second step. This consisted of a hierarchical set of four steps (Samuel et al., 2015): (1) configural invariance was tested with no constraints; (2) metric invariance was tested with constraints of equivalent factor loadings across SES; (3) the factor loadings were constrained and intercepts were set to be equal across SES (to test scalar invariance); and (4) strict invariance was tested by constraining factor loadings, intercepts of variables, and error variances to be equal across SES.

In the last step, the latent mean invariance was tested for. The factor scores were then calculated by setting the low SES group as the reference group and estimating the latent mean freely in the high SES group. Following this, the differences in factor scores between the two groups were examined utilizing a t-test.

The changes in CFI, along with the differences of Satorra–Bentler rescaled χ2 (△SBχ2), were chosen to evaluate the fit of nested models: a △CFI ≤ 0.010 supplemented by significant differences of △SBχ2 was considered evidence of invariance.



RESULTS


Descriptive Statistics

The age, gender, and CHS scores of the subjects across SES groups are depicted in Table 1. The results show that these characteristics differ significantly between the two groups in the current sample with the higher SES group reported higher agency scores, pathways scores, and total scores than the lower SES group (Agency: p < 0.05, Cohen’s d = 0.14; pathways: p < 0.01, Cohen’s d = 0.20; total: p < 0.01, Cohen’s d = 0.19).


TABLE 1. Characteristics of study participants across socioeconomic status groups.
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Building the Baseline Model

Two competing models were evaluated to build the baseline model. In the one-factor model, all six items were loaded on a single factor. In the two-factor model, three items (items 1, 3, and 5) loaded on the Agency factor and other three items (items 2, 4, and 6) loaded on the Pathways factor. Models were tested separately using CFA for goodness of fit to the full sample, and the lower and higher SES groups.

The fit indices of CFA are showed in Table 2. For the two-factor model, all CFI and TLI values were >0.90; all the SRMR values were <0.08; the RMSEA values were <0.08 (full sample: 0.074, lower SES group: 0.968) with exception of the higher SES group (RMSEA = 0.085). However, all the fit indices were acceptable for the single-factor model. The difference between the two models was not significant (for full sample: △SBχ2 = 2.728, p = 0.099; for higher SES sample: △SBχ2 = 0.263, p = 0.608) with exception of the lower sample (△SBχ2 = 5.903, p < 0.05). Moreover, the standardized correlation coefficients between the two latent variables appeared quite high (full sample: r = 0.964; lower SES sample: r = 0.888; higher SES sample: r = 0.970). These results indicate that the single-factor model fits the data well for the full sample as well as for each SES group. The correlation coefficients between the two subscales and Self-Esteem Scale were calculated for the entire sample and each SES group (Table 3). The correlation coefficients between the Agency and the Self-Esteem scores did not show a significant difference compared to the correlation coefficients between the Path and the Self-Esteem scores (full sample: p = 0.412; lower SES sample: p = 0.910; higher SES sample: p = 0.101). Based on the following results, the one-factor model was chosen to serve as the baseline model.


TABLE 2. Goodness of fit indices for the baseline model.
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TABLE 3. Person’s correlations between the CHS and Self-Esteem Scale scores.

[image: Table 3]Cronbach’s alpha coefficients and McDonald’s omega coefficients (0.736 and 0.745, respectively) were used for the full scale the sample. These two coefficients were 0.733 and 0.745, respectively, in the lower SES group and 0.767 and 0.775, respectively, in the higher SES group.



Testing for Measurement Invariance of the CHS

The results of the measurement invariance tests across SES are shown in Table 4. The first step was to evaluate the configural invariance model (Model 1). The RMSEA, SRMR, TLI, and CFI indices indicate that the configural model yielded a good fit to the data. Next, the metric invariance model (Model 2) was assessed. Results showed that the corrected △SBχ2 = 20.22, p < 0.01, and the △CFI = 0.014, indicating that all factor loadings equally applied across groups did not hold. As such, we released item 5 which had the largest difference in factor loading between the two groups based on the results of Model 1. The partial loading invariance with one non-invariant loading (Model 3) yielded a good fit and scalar invariance was tested for (Model 4). Full scalar invariance was not observed: △SBχ2 = 12.804, p < 0.05, although the △CFI = 0.007. When we allowed the item 4 intercept to vary between the two groups, partial invariance was obtained: △SBχ2 = 9.319, p = 0.097, and △CFI = 0.002 (Model 5). Last, strict invariance was examined. Full strict invariance was observed: △SBχ2 = 10.174, p = 0.118, and △CFI = 0.003 (Model 6).


TABLE 4. Fit indices for CHS invariance across SES deprived from confirmatory factor analyses.

[image: Table 4]


Differences in Latent Means

We tested latent means invariance based on the partial scalar invariance model (Guo et al., 2009). It was not supported by △SBχ2 = 4.404, p < 0.05, and that △CFI = 0.002 (Model 7), indicating that latent means differ between the two groups. Next, according to independent-samples t-test, higher SES group had higher latent factor scores than lower SES group (t = 3.064, p < 0.01).



Convergent Validation

Table 3 shows the correlations between the CHS and Self-Esteem Scale scores. Significant positive correlations were found across the three samples: full sample: r = 0.507, p < 0.001; lower SES sample: r = 0.468, p < 0.001; higher SES sample: r = 0.585, p < 0.001. The CHS displayed a stronger correlation with Self-Esteem in the higher SES group than lower SES group (Z = 2.618, p < 0.01).



DISCUSSION

The current study contributes to empirical research on the CHS in several ways. First, this study supports a better fit for a single factor model instead of the two-factor model proposed by Snyder (1994). This finding is consistent with some previous studies (Bickman et al., 2010; Savahl et al., 2016). However, other previous studies have found a reasonable fit of the hypothesized correlated two-factor model to the data (Atik and Kemer, 2009; Marques et al., 2009; Jovanović, 2013; Pulido-Martos et al., 2014). This may suggest that the CHS performs as a different construct in different cultural contexts.

Second, according to our knowledge, we provided the first evidence for the fit of the CHS single-factor model across SES using a multi-group CFA method. The presence of configural invariance suggested that in both lower and higher SES Chinese youths, the CHS may be assessing the same latent construct – a common frame of reference for hope-related thinking be shared across the two groups. The findings of partial metric and scalar invariance in this study indicated that the mean differences in the latent factor cannot fully explain the observed mean differences on the CHS items. It is therefore necessary to be cautious when comparing differences in hope between groups with different SES, when measured using the CHS.

We found that one factor loading (item 5) and one intercept (item 4) were not invariant across the two SES groups. Item 5 (“I think the things I have done in the past will help me in the future”) exhibited loading non-invariance between lower and higher SES groups. Factor loadings are structural regression coefficients, which represent the magnitude of expected change in the observed variables for every unit of change in the latent variable. They reflect the degree to which differences among participants’ responses to the item arise from differences among their levels of the underlying construct that is being assessed by that item. Thus, our results suggested that there is a non-identical relationship between Agency and the participants’ responses to item 5 across SES. Item intercepts are the origin or starting value of the scale that the factor is based on. Non-invariance of intercepts for Item 4 (“When I have a problem, I can come up with lots of ways to solve it”) may be indicative of potential measurement bias. This suggests that family SES influences the way that participants are responding to items and that participants with lower SES are systematically rating item 4 higher than those with higher SES. Our results regarding the latent mean differences across SES show that the latent means were lower in Chinese youth with lower SES than in those with higher SES. This was consistent with the results from the comparison of raw scores conducted by t-test analysis. Given the non-invariance of latent means, and the significant differences in latent means and raw scores on the CHS scale, we must be careful when we use this scale to measure hope-related thinking in children and adolescent growing up in significantly different family SES conditions. This finding supports the family investment theory. According to this theory, the family’s SES reflects a difference in access to real or potential resources (Conger and Donnellan, 2007). Parents from high SES families can offer more social and economic resources for the future development of their children (Conger and Donnellan, 2007), which makes for a more valid and clearer future goal orientation and a higher level of hope (Griskevicius et al., 2011; Schroder et al., 2011). Whereas those from low SES families can invest limited resources for children’s development, which causes them to have fewer opportunities to achieve their goals and affects their perception of future goals (Conger and Donnellan, 2007; Griskevicius et al., 2011; Schroder et al., 2011). Our results also provided indirect support for our previous study (Yin et al., 2019), in which family SES was found to have a significant effect on the developmental trajectory of hope among late-adolescents.

We found evidence for substantial convergent validation in the whole sample and two SES groups, which is consistent with previous studies (Snyder et al., 1991a, 1997; Jovanović, 2013). This suggests that children with higher levels of hope might report feeling more positively about themselves. Laboratory evidence has also indicated that one’s self-esteem can increase by a manipulation of increasing one’s sense of successful goal pursuits (Snyder et al., 1996). Interestingly, the CHS had a stronger convergent validation for participants with higher SES than ones with lower SES. This indicates that participants’ SES could be considered a moderator when investigating the correlations between the CHS and other positive constructs such as Self-Esteem, optimism, and self-efficacy.

It is important to acknowledge that the present study contains several limitations. First, there are multiple ways of measuring SES (Cirino et al., 2002). Our results, which provide the first examination of measurement invariance of CHS across SES, require replication in future research that may include alternate measures of SES. Second, the two SES groups in our study differed significantly in terms of gender and age. Previous studies, however, have reported CHS scores that do not differ by age (Snyder et al., 1997; Valle et al., 2004) or gender (Marques et al., 2009; Jovanović, 2013). Past studies examined measurement invariance across gender on the CHS among Mexican American adolescents (Edwards et al., 2007) and Serbian adolescents (Jovanović, 2013), providing evidence to support measurement invariance across gender. Thus the robustness of our results might not be affected by gender and age despite gender and age differences across SES groups. Another limitation of the current study is the cross-sectional study design that measures at one exact point in time and does not allow for the ability to capture changes in hopeful thinking across time. A survey to determine the longitudinal measurement invariance of CHS is needed. The last limitation concerns the generalization of our results as the sample population was collected from four cities in the Hunan Province. It is unknown whether our findings will demonstrate reliability and validity in a different sample from another area in China.

In sum, this is the first study to demonstrate measurement invariance across SES on the CHS, which aims to be a meaningful contribution to the measurement of the children’s hope. It is necessary to be cautious when comparing differences in hope measured by the CHS between groups of participants from different SES families because of partial metric and scalar invariance. Future research may consider utilizing longitudinal measurement invariance of the CHS. Furthermore, our findings provided more robust statistical evidence that children and adolescents from higher SES backgrounds showed higher levels of hopeful thinking compared with those from lower SES backgrounds. More research is called for to further examine the relationship between family SES and children’s hope.
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Objective: The aim of the current study was to validate the Japanese version of the family supportive supervisor behaviors (FSSB-J) measure. FSSB is conceptualized as a multidimensional, superordinate construct constituted of four dimensions: emotional support, instrumental support, role modeling behaviors, and creative work–family management.

Methods: The Japanese translated and back-translated FSSB-J questionnaire was administered to 1,670 men and women aged 20–59 years who were registered with a Japanese online survey company in November 2017. Confirmatory factor analyses were performed to evaluate the factorial validity of the FSSB-J. Cross-time measurement invariance was tested using multi-group confirmatory factor analyses. Construct validity was assessed with the potential consequences of FSSB (e.g., work–family spillover, work engagement, intention to leave, job satisfaction, and psychological distress) and convergent validity was assessed using similar concepts (e.g., organizational justice and social support). Internal consistency and test–retest reliability were examined to evaluate the reliability of the four dimensions of the FSSB.

Results: A series of confirmatory factor analyses using the multiple-group method revealed that the four-factor model fitted the data best. The latent factor structure demonstrated configural, metric, and scalar invariance across time. Construct and convergent validity were generally in line with expectations. Cronbach’s α coefficient and test–retest reliability were sufficient for each of the four dimensions of the FSSB.

Conclusion: This study suggests that FSSB-J is an adequate measure of FSSB in the Japanese context.

Keywords: workplace, psychosocial factor, Japan, supervisor behavior, work–life balance, scale validation


INTRODUCTION

In most contemporary developed countries, many households are financially supported by dual-earner couples, with approximately 60% of couples supporting families together (Organisation for Economic Co-operation and Development, 2011). With an increase in the proportion of dual-earner families, work and non-work demands are now more likely to conflict (Shimazu et al., 2010; Cabinet Office, 2018; French et al., 2018). For dual-earner families, it has become important to maintain an appropriate balance between work and family roles. Japan is unique in terms of its strong corporate culture, in which employees are judged by their willingness to spend extended hours face-to-face with co-workers, being required to attend endless successions of meetings, and expected to prioritize work over private life. These societal features make the implementation of work–family balance policies particularly challenging in Japan (Cabinet Office, 2018).

Work–family balance is particularly critical in Japan, where fertility rates have plummeted over the last several years to the lowest level of any country, contributing to rapid population decline (Japan Ministry of Health Labour and Welfare, 2017). Since previous studies have found that the promotion of work and family–life balance is associated with improved fertility rates, this may be an important point of intervention (Yamaguchi and Youm, 2012). As an attempt to combat this decline in birthrate, and, subsequently, the population, the Japanese government has recently promoted a reform of working styles known as “Work-style Reform.” This reform includes the introduction of legal caps on overtime hours, rules to establish the “equal work, equal pay” principle by improving working conditions for people with irregular employment status, and a new system that allows corporate employees to be paid based on their performance rather than on the number of hours spent in the workplace. The promotion of work and family–life balance is an important part of this proposed work-style reform (Japan Ministry of Health Labour and Welfare, 2017).

Work–family research has identified social support from supervisors as an important resource that can reduce the negative effects of work and family stressors (O’Driscoll et al., 2003). Moreover, the Japanese government has started the “iku boss” (i.e., educating the boss) system to re-educate managers about the need to support the work–family balance of their subordinates (Japan Ministry of Health Labour and Welfare, 2017). To help promote this change, specific measures for assessing supervisors’ behaviors in encouraging work–family balance among their subordinates are needed in Japan.

Family supportive supervisor behaviors (FSSB) are defined as behaviors exhibited by supervisors that are supportive of the family roles of employees (Hammer et al., 2009). FSSB was originally conceptualized as a multidimensional superordinate construct which is assessed with 14 items that construct the four dimensions; emotional support, instrumental support, role modeling behaviors, and creative work–family management. This measure has been shown to have sufficient construct, criterion-related, and incremental validity. It has been significantly associated with work–family conflict, work–family positive spillover, job satisfaction, and turnover intentions over and above measures of general supervisor support (Hammer et al., 2009). Furthermore, FSSB has been linked to a number of employee outcomes, including lower levels of turnover intentions and higher levels of job satisfaction (Hammer et al., 2011; Crain et al., 2014; Odle-Dusseau et al., 2016; Yragui et al., 2017). To investigate whether the application of FSSB in Japan is appropriate, the validation of a Japanese version of FSSB is a necessary first step.

Higher levels of supervisor support can benefit employees, and is related to higher levels of work–family positive spillover (Thompson et al., 1999). In addition, studies have found that supervisor support enhances employee job satisfaction (Steinhardt et al., 2003; Odle-Dusseau et al., 2016), and lessens turnover intentions (Nichols et al., 2016; Fukui et al., 2019) and psychological distress (Winnubst et al., 1982; Kawakami et al., 2005). Therefore, it was hypothesized that FSSB is positively associated with work–family positive spillover and job satisfaction, and negatively associated with turnover intentions, which would confirm the construct validity of the scale.


The Current Study

This study aimed to validate the Japanese version of the FSSB (FSSB-J) in a sample of Japanese employees. Specifically, the factorial and construct validity of this measure were examined, as well as its reliability (i.e., internal consistency and test–retest reliability). The development of the Japanese version of the FSSB scale was based on the COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) (Mokkink et al., 2018).



MATERIALS AND METHODS


Translation of the FSSB

Professor Leslie Hammer, the author of the original version of FSSB, approved the development of the FSSB-J. First, the English version of the FSSB was translated into Japanese by two of the authors of this study (HE and YK), then back-translated to English by one author of this study (HK) who was blinded to the original items and is proficient in both English and Japanese. The back-translated version was confirmed by Professor Leslie Hammer. The original English version was compared with the back-translated version of the FSSB and created a preliminary Japanese version after terminology corrections.



Study Design and Population

A series of online surveys was administered to men and women who were registered with a Japanese online survey company in December 2017. Of all workers who were registered with this online survey company, 1,670 married workers who were 20–59 years of age were selected and invited by e-mail to complete a web-based questionnaire in the order of arrival. The online survey company had access to more than 2,000,000 potential participants who showed interest in participating in surveys that provided fiscal incentives. The fiscal incentive for this survey was low, valued at several U.S. dollars. For financial reasons, recruitment stopped when the number of participants reached 1,670. The survey was repeated with the same respondents 1 month later because an interval between surveys of approximately 1 month is typically considered appropriate for the evaluation of instruments (Streiner et al., 2015). Respondents in the second survey were recruited from participants who completed the first survey on a first-come first-served basis. The recruitment procedure in the second survey was the same as the first survey. Recruitment ceased when the number of participants reached 1,000. There were no statistically significant differences in FSSB scores across the participant demographic characteristics between the first and second surveys (Table 1).


TABLE 1. Participant demographics and means and deviations of total FSSB score.

[image: Table 1]A total of 249 participants were excluded from the first survey and 135 were excluded from the second survey because they reported being self-employed or freelance workers. A further 43 participants who had at least one missing response on the questionnaire in the first survey were excluded, resulting in a final sample of 1,378 respondents for the first survey and 842 respondents for the second survey. COSMIN requires the researcher to evaluate the percentage of missing items because a high number of missing items can introduce bias in the study results. In the online survey, it was possible to restrict the participants from answering all questions. To evaluate bias, the restriction was removed only for FSSB items in the first survey. Since the online survey required participants to answer all questions except for the FSSB items in the first survey, no participants had missing data on the FSSB items in the second survey, or for the non-FSSB items in both surveys.



Measures


Family Supportive Supervisor Behavior

Family Supportive Supervisor Behavior was assessed with a preliminary Japanese version of the FSSB measure. The items of the FSSB measure are grouped into four subscales that reflect the underlying dimensions of FSSB: emotional support (five items), role modeling behaviors (three items), instrumental support (four items), and creative work–family management (six items). All items are scored on a five-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The total score of the subscales was used in the analyses with higher scores representing higher levels of the construct.



Procedural and Interactional Justice

Two aspects of organizational justice (i.e., procedural and interactional) were assessed using the Japanese version of the Organizational Justice Questionnaire (OJQ). This scale was developed by Moorman (1991) and modified by Elovainio et al. (2002). The scale comprises of a seven-item scale that measures procedural justice, and a six-item scale that measures interactional justice, both of which are rated on a five-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The total score for each OJQ subscale was calculated by averaging item scores (score range 1–5). The subscale scores are summed to calculate the total score, where higher scores indicate higher levels of organizational justice. This Japanese version has been shown to have sufficient reliability and validity (Inoue et al., 2009). In the present study sample, Cronbach’s α coefficients for the procedural and interactional justice scales were 0.88 and 0.94, respectively.



Source-Specific Workplace Social Support

To assess source-specific workplace social support, the New Brief Job Stress Questionnaire (New BJSQ) (Shimomitsu, 2000) was used. The New BJSQ includes a three-item supervisor and coworker support scale (response range: 3–12), with items such as “How freely can you talk with the supervisor/coworker?,” “How reliable is the supervisor/coworker when you are troubled?,” and “How well will the supervisor/coworker listen to you when you ask for advice on personal matters?” Participants responded to these statements on a four-point Likert scale ranging from 1 (“Extremely”) to 4 (“not at all”). The item scores are summed to calculate the total score. The higher scores indicate the greater levels of supervisor and co-worker support. The Cronbach’s α coefficient was 0.91 for supervisor support and 0.80 for co-worker support.



Work–Family Positive Spillover

Work–family positive spillover effects [work-to-family positive spillover (WFPS) and family-to-work positive spillover (FWPS)] were measured with 22 items using the Survey Work–Home Interaction–NijmeGen (SWING), which was developed in the Netherlands (Geurts et al., 2005). WFPS was measured with four items (e.g., “You manage your time at home more efficiently as a result of the way you do your job”) (response range: 0–12). FWPS was measured with four items (e.g., “After spending a pleasant weekend with your spouse/family/friends, you have more fun in your job”) (response range: 0–12). Items are scored on a four-point Likert scale, ranging from 0 (“never”) to 3 (“always”). The item scores are summed to calculate the total score, with higher scores indicating greater levels of WFPS and FWPS. The reliability and validity of the Japanese version of the scale has previously been shown to be sufficient (Shimada et al., 2019). The Cronbach’s α coefficients in the sample were 0.72 for WFPS and 0.81 for FWPS.



Work Engagement

Work engagement was assessed using the short form of the Utrecht Work Engagement Scale (UWES) (Schaufeli et al., 2006). The UWES includes three subscales that reflect the underlying dimensions of engagement: vigor, dedication, and absorption (three items for each dimension). All items were scored on a 7-point Likert scale ranging from 0 (“never”) to 6 (“always”) (response range: 0–54). The item scores are summed to calculate the total score. Higher scores indicate greater levels of work engagement. A previous validation study of the Japanese version of the UWES recommended that work engagement should be treated as a unitary construct due to the high correlations among the three components (Shimazu et al., 2008). In the sample, Cronbach’s α coefficient was 0.93 for the UWES.



Intention to Leave

Intention to leave was measured with a three-item scale used by Geurts et al. (1998). Respondents used a five-point Likert scale ranging from 1 (“I agree completely”) to 5 (“I disagree completely”) to rate the extent to which they have the intention to leave their current employment in the following month (response range: 3–15). The item scores are summed to calculate the total score. Higher scores indicate greater levels of intention to leave. The internal consistency reliability of this measure was found to be good in the sample (α = 0.85).



Job Satisfaction

Job satisfaction was measured using the subscales of the New BJSQ (Inoue et al., 2014). Job satisfaction, which was a single item measure, was classified into four categories; 1 = dissatisfied, 2 = somewhat dissatisfied, 3 = relatively satisfied, or 4 = satisfied.



Psychological Distress

The K6 scale was developed by Kessler et al. (2002). The scale consists of six items that measure the extent of psychological distress using a five-point response option 0 (“none of the time”) to 4 (“all of the time”). The Japanese version of the K6 scale has been shown to have sufficient reliability and validity (Furukawa et al., 2008). The item scores are summed to calculate the total score. Higher scores indicate greater levels of psychological distress. In the current study, the Cronbach’s α coefficient for the K6 scale was 0.88.



Sociodemographic Factors

Sociodemographic factors included sex, age range (i.e., 20–29, 30–39, 40–49, and 50–59 years), educational attainment (junior high school, high school, junior college/technical school, university, graduate school, and others), having children (yes, no), occupation (professional and technical job, managerial job, clerical job, sales job, service job, manufacturing job, security job, agriculture, forestry or fishery job, transportation and communication job, others), employment contract (regular or part-time), and weekly working hours (≤19, 20–39, 40–59, 60–79, ≥80).



Hypothesis Testing

COnsensus-based Standards for the selection of health Measurement INstruments suggests that hypothesis testing should be used when a gold standard of a construct is not available (Mokkink et al., 2018) and FSSB is theoretically related to other psychosocial factors in the workplace (Hammer et al., 2009). Based on previous studies (Hammer et al., 2009), it was hypothesized that FSSB is negatively correlated with intention to leave and psychological distress, and positively correlated with procedural justice, interactional justice, supervisor support, coworker support, work–family positive spillover, family–work positive spillover, work engagement, and job satisfaction.



Statistical Analysis

Classical test theory was used to measure FSSB. Mean values and standard deviations were calculated for each item of the FSSB scale. Item-total Spearman’s correlations were examined. CFA using maximum-likelihood estimation was conducted with AMOS (Chicago, IL, United States). The hypothesized four-factor model (Model 2) was used with a one-factor model (Model 1), whereby all items were loaded on one general FSSB factor. Moreover, to consider gender differences in the model, model testing was carried out in male and female samples simultaneously using the multiple-group method (Model 3 for the one-factor model and Model 4 for the four-factor model). Model fit was assessed using a combination of fit indices including the goodness of fit index (GFI), parsimony goodness of fit index (PGFI), non-normed fit index (NNFI), the comparative fit index (CFI), parsimony normed fit index (PNFI), and the root mean square error of approximation (RMSEA). The acceptability of model fit was judged by the following criteria; GFI, PGFI, NNFI, CFI, and PNFI of >0.90 and RMSEA of <0.08 (Hooper et al., 2008).

The survey was repeated after 1 month using the same FSSB scale on 1,000 of the 1,670 respondents who completed the first survey to assess the replicability of the FSSB with the test–retest method. To evaluate the cross-time measurement invariance, configural, metric, and scalar invariance were evaluated in three steps. First, configural invariance was tested using a two-level (i.e., first and second survey) CFA in which all parameters were estimated freely, except for the highest loading items for each factor, which were set to 1.0, while the factor means were set to 0. Second, metric invariance was tested by constraining all factor loadings to be equal for the two levels. Factor variances were set to 1.0 to identify the model. Third, scalar invariance was tested by constraining all subscale and item intercepts to be equal for the two levels. Model fit was assessed using a combination of fit indices including the Tucker–Lewis index (TLI), the CFI, and the RMSEA. The overall scale reliability was quantified by both an intraclass correlation coefficient (ICC) (2,1) based on a single measurement two-way random effects model of absolute agreement and the standard error of measurement (SEM). ICC (2,1) was red in compliance with published recommendations; an ICC (2,1) of 0.90 or higher was considered excellent, 0.75 or higher was considered good, 0.50 or higher was considered moderate, and lower than 0.50 was considered poor (Shrout and Fleiss, 1979). At least 301 participants were deemed to be necessary to detect an ICC (2,1) ≥ 0.50 (error α = 0.05 and β = 0.20) between the first and second survey (Walter et al., 1998). Previous studies indicate that this is a modest sample size (Terwee et al., 2012). Larger SEM represents lower test reliability and less precision in the measures and scores obtained (de Vet et al., 2006). Cronbach’s α coefficient was calculated to evaluate internal consistency and Pearson’s correlation coefficients were calculated to evaluate construct validity and convergent validity. All analyses were conducted in Stata 15 (College Station, TX, United States) and AMOS Version 25 for Windows (Chicago, IL, United States).



Ethics Statement

This study was approved by the Ethics Committee of the Graduate School of Medicine and Faculty of Medicine at The University of Tokyo [11666-(1)].



RESULTS

The majority of the sample at baseline was male (70.0%), had more than high school education (69.7%), had children (78.4%), had regular employment status (78.5%), and worked >40 h per week (66.9%) (Table 1).


Validity

A confirmatory factor analysis was conducted. As shown in Table 2, the hypothesized four-factor model (Model 2: each item loads on a hypothesized factor) showed a significantly better fit to the data than the one-factor model (Model 1: all items measuring the four constructs load on one general FSSB factor). The fit indices of the four-factor model (Model 2) were GFI = 0.923, PGFI = 0.624, NNFI = 0.961, CFI = 0.964, PNFI = 0.750, and RMSEA = 0.083. The fit indices of the four-factor model using a multiple-group model (Model 4) were GFI = 0.918, PGFI = 0.621, NNFI = 0.957, CFI = 0.964, PNFI = 0.747, and RMSEA = 0.059. A formal χ2 difference test revealed that the difference between the two models was not significant [Δχ2(71) = 73.265, p > 0.05]. These results suggest that factor loadings were indeed invariant between males and females.


TABLE 2. Results of confirmatory factor analyses: comparison of goodness-of-fit indices among one-factor models and four-factor models.

[image: Table 2]Construct validity was tested by exploring the associations between the FSSB score and theoretically related constructs, including procedural justice, interactional justice, supervisor support, coworker support, WFPS, FWPS, work engagement, intention to leave, and psychological distress. Table 3 shows that FSSB scores were significantly positively correlated with procedural justice, interactional justice, supervisor support, coworker support, WFPS, FWPS, and work engagement, and negatively correlated with intention to leave and psychological distress (all p < 0.01).


TABLE 3. Association between family supportive supervisor behavior score and other constructs at baseline.

[image: Table 3]


Reliability

Table 4 shows the means, standard deviations, item-total correlations, and Cronbach’s α coefficients of the scale when each item was removed. The mean score for each item was between 2.5 and 3.1. Correlations between items varied from 0.52 to 0.85 (p < 0.01). The item-total correlations ranged from 0.75 to 0.87 (p < 0.01). The correlations between the FSSB scores of the first and second surveys indicated high test–retest reliability (r = 0.72, p < 0.01). Table 5 shows the results of configural, metric, scalar invariance across time. In line with criteria defined by Bentler and colleagues (CFI > 0.900, RMSEA < 0.080) (Bentler, 1990; Hu and Bentler, 1999), the latent factor structure appeared to demonstrate configural, metric, and scalar invariance across time. The ICC (2,1) and SEM for FSSB were 0.70 [95% confidence interval (CI): 0.66–0.73] and 2.58 (95% CI: 2.52–2.64). The mean time variation for the FSSB was 0.03 ± 0.005. The internal consistency of the whole scale with 14 items was excellent, with a Cronbach’s α coefficient of 0.93. Omission of any of the items did not substantially alter the internal reliability of the scale. Cronbach’s alpha values were 0.94 for emotional factors, 0.90 for instrument support, 0.92 for role model, and 0.91 for creative work–family management.


TABLE 4. Means, standard deviations, item-total correlations, and Cronbach’s α if item deleted.

[image: Table 4]
TABLE 5. Evaluation of measurem ent invariance: comparison of goodness-of-fit indices among configural invariance, metric invariance, and scalar invariance.
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DISCUSSION

The current results revealed that the Japanese version of the FSSB has good reliability, construct validity, and convergent validity, as well as adequate structural validity. In accordance with the COSMIN model, acceptable levels of internal consistency reliability, convergent validity, and construct validity were found among Japanese men and women. However, the current study did not investigate cross-cultural validity, interpretability, or responsiveness.


Validity

A series of confirmatory factor analyses using the multi-group method revealed that the four-factor model (Model 4) fitted the data better than the one-factor model (Model 3). In addition, as some intervention studies have been implemented using the FSSB with four factors (Hammer et al., 2011, 2016; McHale et al., 2016), FSSB was treated as a four-factor model, in line with the original study of FSSB (Hammer et al., 2009). This feature of the present study facilitates comparability between the current results and previous research findings.

Family demands and work–life conflict differ according to social and cultural context (Annor and Burchell, 2018). In Asian cultures, females and males typically play substantially different family roles, and exhibit differences in family- and work-related values. In the Global Gender Gap Index in 2018, Asian countries typically ranked lower than western countries (World Economic Forum, 2018). Japanese women tend to bear the majority of the responsibility for child care and housekeeping, even when employed outside the home. Female workers spend an average of 208 min per day on child care and housekeeping, compared with 44 min per day for men (Statistics Bureau Japan Ministry of Internal affairs and Communications, 2017). Contrary to expectations, the four-factor structure was invariant between men and women in the current study; that is, the factor loading of the items on the underlying factors did not differ systematically between men and women. Future research should examine gender differences in the impact of FSSB in an international context.

To provide evidence of construct validity, FSSB-J scores were used as predictors of six important aspects of work–family constructs (i.e., work–family positive spillover, family–work positive spillover, work engagement, intention to leave, job satisfaction, and psychological distress). FSSB was significantly and negatively correlated with intention to leave and psychological distress, and positively correlated with procedural justice, interactional justice, supervisor support, coworker support, WFPS, FWPS, work engagement, and job satisfaction. These results are consistent with previous studies (Hammer et al., 2009, 2011; Crain et al., 2014). Thus, FSSB-J scores have significant construct and convergent validity with respect to all important variables.



Reliability

The internal consistency values of each of the four dimensions were excellent (0.90 < α < 0.94). These values are comparable to or higher than those reported in the original study of the FSSB (0.74 < α < 0.90) (Hammer et al., 2009). Moreover, test–retest reliability was high and the latent factor structure of FSSB was relatively stable over time. Thus, the Japanese version of FSSB appears to have a level of reliability that is comparable to the original version.



Limitations and Future Directions

The present study involved several limitations. First, all measures used in this study were self-reported, which could be a source of bias. Common method variance may have affected the results, suggesting that the true associations between variables may be weaker than those observed in this study. Future studies could use objective measures (e.g., objective company records and other records that capture work–life balance) to further investigate this construct. Second, this study used a convenience sample of people registered with an online survey company, and so may not be a representative sample of the Japanese working population. This could be a concern, as the reliability and validity of scales have been reported to depend on the characteristics of the sample (Mokkink et al., 2018). Third, this study included only married workers and did not take into account the possibility that unmarried individuals may also have family needs and work–family conflicts. The generalizability of the results is unclear, because FSSB is highly dependent on the context of the organization. Finally, the sample was predominantly male (∼70% of the sample in both surveys), potentially limiting the generalizability of the current findings across genders.



CONCLUSION

The current study suggests that the FSSB-J adequately measures FSSB, and can be used effectively in the Japanese context. The introduction of this questionnaire in Japan should stimulate further research on work–life balance in Japan and also international research collaborations on work–life balance.
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The primary goal of the present study was to examine the latent factor structure and measurement invariance (MI) of the Youth Psychopathic Traits Inventory-Child Version (YPI-CV) in a sample of Chinese children. 299 school children (aged 9–12, 47.3% female) completed the Chinese version of the YPI-CV, and their parents completed a different measure of psychopathic traits, as well as ones for other measures: the Child Problematic Traits Inventory (CPTI), the Strength and Difficulty Questionnaire (SDQ), and the Social Competence – Parent Version (SCPV). Results showed that a bifactor model at item level fit the data best and was invariant across gender. Specifically, the general psychopathy factor influenced the 18 items strongly, suggesting that the YPI-CV is unidimensional rather than multidimensional. Overall, findings suggest that the bifactor structure of the YPI-CV should be used when examining relationships with outcome variables in Chinese children, with a focus on the total score of the YPI-CV, while factor scores should explain with caution.

Keywords: psychopathic traits, Youth Psychopathic Traits Inventory-Children Version, bifactor model, measurement invariance, Chinese children


INTRODUCTION

Psychopathic personality refers to a constellation of personality traits, such as callousness, manipulativeness, egocentricity, impulsivity, and seeking stimulation (e.g., Cleckley, 1988; Hare, 2003). Recent models of psychopathy have conceptualized it into three dimensions: affective callous-unemotional (CU) traits, interpersonal-manipulative traits, and impulsive and irresponsible behaviors (Cooke and Michie, 2001). These psychopathic traits have been considered as a significant predictor of violence and criminality among adults (Caputo et al., 1999; Hare, 2003; Douglas et al., 2006). Recent research has extended this concept to adolescents and children as well (e.g., Barry et al., 2000; Forsman et al., 2008; Bijttebier and Decoene, 2009; Salekin and Lynam, 2010; Salekin, 2017), with the important implication that understanding psychopathic traits in youth can help us to gain insight into the different pathways that lead toward severe antisocial behaviors (Frick, 2009). To date, studies of psychopathic traits in youth have generally yielded similar findings to studies looking at those in adults, in terms of stability, relations to conduct problems and aggression, and emotional and cognitive correlates (for reviews see, e.g., Kotler and McMahon, 2005; Lynam and Gudonis, 2005; Salekin, 2017).

Several instruments have been developed to assess psychopathic traits in youth and children. Among them, the Youth Psychopathic Traits Inventory (YPI; Andershed et al., 2002; Skeem and Cauffman, 2003; Muñoz et al., 2019), a four-point Likert scale of 1 (does not apply at all) to 4 (applies very well) consisting of 50 items subdivided into 10 subscales, has been considered particularly favorable in several studies (e.g., Kotler and McMahon, 2005; Vaughn and Howard, 2005). It has been argued that it is a superior or comparable to other instruments in measuring psychopathic traits, such as the Antisocial Process Screening Device (APSD; Frick and Hare, 2001; Poythress et al., 2006; Colins et al., 2014b) and the Psychopathy Checklist: Youth Version (PCL:YV; Forth et al., 2003; Chauhan et al., 2014).

The YPI applies to a wide age range because the items in the adolescent version (Andershed et al., 2002) and child version (Van Baardewijk et al., 2008) are almost identical. Consistent with recent theoretical models, a three-factor structure was supported (e.g., Andershed et al., 2002; Larsson et al., 2006; Wang et al., 2017). The internal consistencies of the three YPI dimensions and the total scores have been good to excellent, with Cronbach’s α for total score ranging from 0.87 to 0.92, the CU dimension from 0.74 to 0.81, the Grandiose-Manipulative from 0.82 to 0.90, and the Impulsive-Irresponsible from 0.68 to 0.85 (Andershed et al., 2002; Skeem and Cauffman, 2003; Larsson et al., 2006; Andershed et al., 2007). The validity of the YPI also has been demonstrated by significant correlations with the PCL:YV (r = 0.29–0.48; Skeem and Cauffman, 2003; Dolan and Rennie, 2006; Andershed et al., 2007). Furthermore, YPI scores were found to predict subsequent institutional infractions and violence, especially for the lifestyle/antisocial elements (Dolan and Rennie, 2006, 2007). Additionally, the YPI has shown correlations with indices of previous antisocial behavior (Andershed et al., 2002; Skeem and Cauffman, 2003; Larsson et al., 2007) and can be used to identify a severe and aggressive subgroup of antisocial adolescents (Andershed et al., 2002; Dolan and Rennie, 2006).

For most studies, however, the lengthy 20-min administration time of all 50 items may not be necessary. Through a stepwise selection process, a short version of the YPI (YPI-SV) was developed, with only 18 items, by Van Baardewijk et al. (2010), with six items for each of the three factors. Items were also shortened to save time. For example, “I don’t let my feelings affect me as much as other people’s feelings seem to affect them,” has been changed to, “Feelings are less important to me than they are for others.” The YPI-SV showed a high convergence with the original 50-item instrument (rs = 0.95) and had similar correlations with external criterion measures of conduct problems (e.g., Wang et al., 2017). The reliability measured using Cronbach’s α for the total score is 0.80–0.85 in different samples. In sum, the short version is a practical and valid alternative to the original YPI.

In recent past, several self-report assessment tools of psychopathic traits were introduced to Chinese adults (Shou et al., 2017; Wang et al., 2018b) and adolescents (Wang et al., 2015, 2017). For example, the Chinese version of the YPI and YPI-SV were validated in a large sample of adolescents and findings demonstrated good to excellent reliability, factorial validity and construct validity in this population (Wang et al., 2017). However, no Chinese version of an assessment tool suitable for children is available at present, particularly in a self-report format. Past studies have shown that psychopathic traits can be observed at very young ages (Kimonis et al., 2016). The Youth Psychopathic Traits Inventory-Child Version (YPI-CV) was developed to create an age-appropriate brief version of the YPI that matches the cognitive, emotional, and verbal development and social realities of 9- to 12-year-olds. Eighteen items were selected from the original YPI 50 items based on the discrimination (more than 0.40) and difficulty parameters (around 0.50) (Van Baardewijk et al., 2010).

On the other hand, the factor structure of the YPI and YPI-SV has been an uncertainty topic in recent years. In the original version of YPI, a three-factor model was tested and proved as an acceptable model (Larsson et al., 2006; Wang et al., 2017). Recently, a bifactor model for the YPI-SV has been supported in several previous studies conducted by Wang et al. (2017) and others (Shou et al., 2017; Wang et al., 2018b). Since Patrick et al. (2007) assumed a higher-order model of psychopathy, it is possible that a single construct – the one-factor model may also be accepted. Therefore, we considered to compare the three possible models in the present study and choose the best fit model to test the measurement invariance (MI).

An interesting test of the construct validity of an instrument referring to test invariance had to do with the investigation of potential latent means difference across subgroups to make sure whether these difference can be replicated under the same construct (Slof-Op’t Landt MC et al., 2009). Previous studies have already checked MI of youth psychopathy in different demographic backgrounds, such as genders (Andershed et al., 2002), and age groups (Pihet et al., 2014). As a new measurement tool of youth psychopathy, in order to examine whether boys and girls intercept the questions of YPI-CV similarly, such MI tests must be established before gender comparison.


The Current Study

The overarching goal of the present study was to examine the validity of the Chinese version of the YPI-CV. Specifically, we assessed the latent structure of the YPI-CV using confirmatory factor analysis (CFA). Three competing models were examined: a one-factor model with all 18 items loaded on a single factor, a three-factor model with all items loaded on three correlated factors, and a bifactor model with each item loaded on one of the three factors, as well as on a general factor. Based on prior findings (e.g., Wang et al., 2017), we expected that the bifactor model would fit the data best. Moreover, the MI (i.e., configural, metric, and scalar invariance) of the YPI-CV would be examined. We expected a good to acceptable model fit across genders. Finally, to test the convergent and divergent validity, parent-reported psychopathic traits on the Child Problematic Traits Inventory (CPTI; Colins et al., 2014a; Wang et al., 2018a), social competence and psychosocial functioning of the children were assessed as criteria variables. It was hypothesized that low to moderate correlations between the YPI-CV scores and criteria variables would be found.



MATERIALS AND METHODS


Participants

A total of 299 participants from four grades were recruited from a public primary school in the city of Guangzhou in Guangdong Province of China through a primary subject pool. Every child completed the questionnaire between two classes break under construction from trained graduate students. The questionnaires for parents with consent forms were taken home by children in envelopes and brought them back within 2 days. The mean age of the total sample was 10.44 years (SD = 0.89; range = 9–12 years), and 47.3% were female.

The ages of the parents ranged from 29 to 63 years old. The income levels of the families were divided into six major categories; 61.5% (N = 184) of the families were at a high level (>8,000 RMB per month). The education levels of parents were as follows: 40 (13.4%) junior high school or below, 51 (17.1%) senior high school, 39 (13.0%) undergraduate, 73 (24.4%) graduate, 78 (26.1%) doctoral degree, and the remaining 18 (6.0%) unknown (see Table 1 for more information).


TABLE 1. Sample demographics statistics.
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MEASURES


Youth Psychopathic Traits Inventory – Child Version (YPI-CV)

The YPI-CV consists of 18 items, with six items included in each subscale. Each child completed the questionnaire using a four-point scale from 1 (does not apply at all) to 4 (applies very well). Items of the original YPI-CV were translated into Chinese and back-translated to English by the authors (native Chinese speakers) who reached an agreed-upon translation of each item. Similar processes were used to develop the Chinese versions of the YPI and YPI-SV (Wang et al., 2017). The internal consistency reliability of the total score measured by Cronbach’s α is 0.725 (Novick and Lewis, 1967).



Child Problematic Traits Inventory (CPTI)

The CPTI was originally developed with the intention that the teacher assesses psychopathic traits in 3- to 12-year-olds. The CPTI items were developed using a theory-driven approach based on the three-factor model of psychopathy (Cooke and Michie, 2001): Grandiose-Deceitful (GD; eight items), CU(10 items), and Impulsive-Need for Stimulation (INS; 10 items). The three factors showed acceptable internal consistency and external validity, with expected correlations with theoretically relevant constructs (e.g., fearlessness; Colins et al., 2014b). The Chinese version of the CPTI was also validated and showed excellent internal consistency and construct validity (Wang et al., 2018a). In this study, internal consistency was good for the CPTI total (α = 0.918) and three subscales (α = 0.781 for family rated GD, α = 0.845 for CU, and α = 0.795 for INS).



Strength and Difficulty Questionnaire (SDQ)

The SDQ (Goodman, 1997; Muris et al., 2004; Ullebø et al., 2011) and its Chinese version (Du et al., 2008; Liu et al., 2013) are screening instruments for the psychosocial functioning of children and adolescents1. The questionnaire consists of five subscales of five items covering emotional problems, conduct problems, hyperactivity problems, peer problems, and prosocial behavior (Essau et al., 2012). Responses to each item use a three-point ordinal Likert format and can be answered with “not true,” “somewhat true,” or “certainly true.” Responses can be rated from 1 to 3 for negatively worded items and 3 to1 for positively worded items. Therefore, higher scores indicate more problematic attributes. Scores are generated for each subscale (possible range: 3–15), and scores for all subscales except the prosocial behavior scale are summed to form a total difficulties score (possible range: 20–60). The prosocial behavior subscale measures the child’s ability to act prosocially, independent of the difficulties measured by the other subscales. In this sample, the Cronbach’s α was 0.754 for the SDQ total difficulties scores, indicating good reliability (Osburn, 2000; Ponterotto and Ruckdeschel, 2007).



Social Competence – Parents Version (SCPV)

Parents also completed the SCPV, as developed by the Conduct Problems Prevention Research Group (Conduct Problems Prevention Research Group [Cpprg], 1995). This scale consists of 12 items that assess a child’s positive social behaviors, including emotion regulation, prosocial behaviors, and communication skills. Parents are asked to rate how well each of the twelve statements describes their child on a five-point Likert scale, from 1 (not at all) to 5 (very well). In previous studies with elementary school-aged children, this measure has yielded one total and two reliable subscales: emotion regulation and prosocial/communication skills (Conduct Problems Prevention Research Group [Cpprg], 1995; Corrigan, 2003; Foley and Weinraub, 2017; Milligan et al., 2017). Internal consistencies are from 0.76 to 0.82 for emotion regulation, 0.74–0.84 for prosocial/communication skills, and 0.84–0.89 for the total score (Corrigan, 2003; Milligan et al., 2017). Cronbach’s αs for the current sample were 0.90, 0.78, and 0.88 for the total score, emotion regulation, and prosocial/communication, respectively, indicating good reliability.



PROCEDURE

The children completed the self-report questionnaires during a classroom session under the supervision of a specially trained research assistant (a masters-level student). The administration time was approximately 45 min. Children could ask the research assistant for clarification if they did not understand the question. Before the administration of the self-report questionnaires, the children’s parents or legal guardians provided their written informed consent, and the children provided assent to participate.

Parental questionnaires and consent letters were placed in envelopes and taken home by the children. The parents were instructed to return the questionnaires in a sealed envelope to their teacher within 2 days. The study was reviewed and approved by the Human Subjects Review Committee at Guangzhou University (Review No. 20141008).


Data Analysis Strategy


Stage 1: Factor Structure

In line with previous studies (e.g., Zwaanswijk et al., 2017), three different factor models would be tested using CFA. Both three-factor and bifactor models were recommended in many studies to present the latent structure of youth psychopathy construct (Neumann et al., 2006; Neumann and Pardini, 2014; Zwaanswijk et al., 2017). Besides, Patrick et al. (2007) assumed a higher-order model of psychopathy, and the YPI-CV was computed the total score in practical usage; thus, we took a one-factor model into consideration in the present study based on simple construct principal. CFAs were performed at the item level to examine the best-fit model for the YPI-CV using the robust weighted least squares with mean and variance adjustment (WLSMV) estimator to estimate all parameters (Flora and Curran, 2004; Beauducel and Herzberg, 2006). At the item level, the response scale was an ordinal scale with four response options. The item level was treated as categories, and multiple-group confirmatory factor analysis (MCFA) was used to test MI(Dolan, 1994; Roger and Jenn, 2004) between the two gender groups.

Model fit was evaluated by chi-square (WLSMV χ2) and associated degrees of freedom. However, chi-square is sensitive to sample size and tends to reject reasonable models if the sample is large (Van de Schoot et al., 2012). Therefore, other fit indices, including the comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and weighted root mean square residual (WRMR) were also taken into account. An adequate fit was considered when the CFI and TLI values were >0.90, while values >0.95 indicated a good fit (Hu and Bentler, 1999). For the RMSEA, values between 0.05 and 0.08 indicate acceptable fit, while values <0.05 indicate good fit (Hu and Bentler, 1999). For the WRMR, values below the cutoff value of 1.0 show good fit (Distefano et al., 2018).



Stage 2: Measurement Invariance

Measurement invariance tests were conducted using the strategy described by Meredith and Teresi (2006). The first step was called configural invariance. In this step, the same factor structure had the best fit for each gender group. The second step test for metric invariance, where factor loadings were set item by item to be equal across genders (Van de Schoot et al., 2012) and for the third step – scalar invariance, item intercepts were set invariant across groups. These steps are naturally subsequent, and researchers normally stop testing when any of them produces evidence of non-invariance. Generally speaking, configural, metric, and scalar invariance is enough for implementing MI (Meredith and Teresi, 2006; Rens et al., 2012). For tests of invariance, the changes of CFI (ΔCFI) were used as indices. ΔCFI equal to or <0.01 indicates strong invariance (Cheung and Rensvold, 2002; Sass, 2011).



Stage 3: Criterion Validity

To measure the overall psychological condition and whether constructs were related to other criteria, the YPI-CV’s total score and external criteria were correlated. This study used observed variables and examined relations among constructs. All models were performed by Mplus 7.4 (Muthén and Muthén, 1998–2015).



RESULTS


Factor Structure

The results of the fit indices are presented in Table 2. The one-factor model and three-correlated-factor model failed to fit the data well (Supplementary Data Sheet S1). At item level (see Table 3), the best-fit model was the bifactor model, with each item loaded on their specific factor as well as the General factor (CFI = 0.964, TLI = 0.953, RMSEA = 0.039, confidence interval [0.028, 0.050], WRMR = 0.815). Six items loaded on the Grandiose-Manipulative factor, with items 1, 4, and 6 having higher loadings (0.405–0.629) on the specific factor than on the General factor (0.292–0.394). Items 2, 3, and 5 loaded only onto the General factor (0.479–0.717). Another six items loaded on the CU factor, with three items (7, 11, and 12) having higher loadings (0.229–0.404) on the specific factor than on the General factor. Although loaded on the specific factor, Item 8 had higher loadings on the General factor. Finally, six items loaded on the Impulsive-Irresponsible factor, with items 13, 14, 16, and 17 have higher loadings on the specific factor than on the General factor. Item 15 only loaded on the specific factor (0.667), while Item 18 only loaded on the General factor (0.612). Details of item loadings are presented in Table 3.


TABLE 2. Goodness-of-fit indices for the three tested models of the YPI-CV.
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TABLE 3. Factor loading based on bifactor model for the YPI-CV.
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Measurement Invariance

Because the bifactor model was the best fitting model of all the competing models, the MI was examined based on this model. Results showed that the configural invariance model (M0) fit the data very well (RMSEA = 0.045, TLI = 0.934, CFI = 0.942; see Table 4), and most factor loadings were significant (ps < 0.05). The metric invariance model (M1) was tested with factor loading constrained to be equal across groups, and results showed a good model fit (RMSEA = 0.043, TLI = 0.939, CFI = 0.947). M1 was not significantly different from the M0 (ΔCFI = 0.005), indicating that factor loadings were invariant across genders. When thresholds and factor loadings were constrained to be equal across groups (M2), results showed a good model fit (RMSEA = 0.038, TLI = 0.953, CFI = 0.953). Compared to the M1, M2 was not significantly different (ΔCFI = 0.006), indicating that scalar invariance can hold across gender. Overall, MI between male and female children was demonstrated, indicating that gender comparisons can be meaningfully made for the YPI-CV.


TABLE 4. Fit indices for measurement invariance.
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Criterion Validity

Low to moderate correlations were found between the YPI-CV total score and several criteria variables. More specifically, the YPI-CV total score was significantly associated with the SDQ difficulties score (excluding the prosocial subscale; r = 0.403, p < 0.01), but not the two SCPV subscales (p > 0.05). The correlation between the YPI-CV total score and the INS factor of the CPTI was 0.27 (p < 0.05). Neither of the other two subscales of the CPTI was correlated to the total score of the YPI-CV (see Table 5).


TABLE 5. Zero-order correlations between YPI-CV scores and external variables.
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DISCUSSION

The primary purpose of this study was to examine the psychometric properties and MI of the YPI-CV in a sample of Chinese children. At the item level, the bifactor model of the YPI-CV fits the data best. In addition, the factor structure of the YPI-CV was equivalent across male and female children. Finally, the correlations between the YPI-CV total score and external variables were replicated and extended prior findings to add support for the convergent and discriminate validity of the YPI-CV. Although the reliability of the YPI-CV total score was acceptable, the reliabilities for the three subscales were low.


Factor Structure

The present study compared a one-factor model, a three-correlated-factor model, and a bifactor model of the YPI-CV (Poythress et al., 2006; Patrick et al., 2007; Pihet et al., 2014; Wang et al., 2017). Findings showed that both the one-factor and three-correlated-factor models failed to fit the data well, although the one-factor model seemed to fit better than the three-correlated-factor model. As expected, the bifactor model fit the data very well, in which all 18 items of the YPI-CV loaded significantly on the general psychopathy factor, along with the three separate uncorrelated dimensions. In line with findings in a Dutch sample (Zwaanswijk et al., 2017), our results provide further support for the latent bifactor structure of the youth psychopathy in Chinese children.

If the one-factor model or three-correlated-factor model fit better than the bifactor model, this could suggested that the dimensions may share a pathway through a common process, and could be explained by genetic factors (Tuvblad et al., 2014). In contrast, we found that the bifactor model fits the data best. The bifactor model is very beneficial when a domain-general factor and similar independent contents coexist (Reise et al., 2007), and change the way about scoring individuals on multiple correlated subscales. Under a bifactor framework, we can be interested in a general construct and several specific domains simultaneously. Other instruments assessing psychopathy also showed that the bifactor model is better than other models, such as PCL-SV (Patrick et al., 2007) and Hare Self-Report Psychopathy Scale (Debowska et al., 2014). These findings may have important implications for research on etiologic mechanisms contributing to the syndrome of psychopathy. Specifically, the bifactor model implies that the general psychopathy factor and three uncorrelated dimensions may affect the etiological process differently, suggesting that psychopathy may be a compound rather than a multifaceted trait (Benning et al., 2003; Pechorro et al., 2015).



Measurement Invariance

Many studies have compared groups according to their observed scores, but differences may arise from measurement bias between groups. For instance, if the MI does not hold across gender groups, observed different scores between males and females might not be directly comparable (Byrne et al., 1989; Gregorich, 2006). Thus, it is essential to take MI into account when conducting cross-group research. Our findings suggest that the YPI-CV demonstrates metric MI across gender. Metric invariance entails equal factor loadings for items across groups and suggests that items share equivalent meaning in terms of their relationship to the factor across groups.



Reliability and Criterion Validity

The internal consistency for the YPI-CV total score is acceptable, while the results of factor scores are unacceptable. This finding suggests that when we use the YPI-CV, the total score is more reliable than the factor scores, at least for 9- to 12-year-old Chinese children. Similarly, in terms of α, the internal consistency for the YPI-SV scores was lower than that for the YPI in Chinese adolescents (Wang et al., 2017). Lower reliability may be partly due to its short length (Cureton, 1958) as well as the sample size (Fitzpatrick and Yen, 2001). The alpha values are lower for the child self-report version than for the adolescent self-report versions. These might be due to the fact that children younger than 12 years have limited reading comprehension (e.g., Soto et al., 2008) which could further influence consistent responses on items of the YPI-CV.

A moderate correlation between the YPI-CV total score and SDQ total difficulties score was found, consistent with findings by Baardewijk et al. (2011). In addition, we found significant correlations between parent-reported problem behavior (SDQ; Goodman, 1997) and the YPI-CV, with r = 0.45 (p < 0.01). For the SCPV scale, neither the total score nor the two subscale scores correlated with the YPI-CV total score at 0.05 level. Lower correlation between criteria variables and the YPI-CV total scores may be caused by different raters, as the YPI-CV was self-reported and parent evaluated criteria variables (such as the CPTI and SCPV). Finally, the CPTI and YPI-CV are two similar but different instruments, which were positively correlated, overlapping to some extent, providing information from different aspects.



Limitations

The present study has several limitations. First, according to Blair et al. (2005), in the general population, a clinical diagnosis of psychopathy is quite rare (<1%). It restricts the range in psychopathy scores in our non-clinical sample, thereby possibly underestimating the reliability of YPI-CV, also the relations between psychopathy and other variables. Future studies with a clinical sample may help us. Second, the external criteria of the YPI-CV were found to be limited in the present study. Other criteria relevant to the psychopathy concept should be considered in future studies, such as aggression (Forth and Book, 2010) and emotional intelligence (Megías et al., 2018). Third, the lower reliability of some criteria variables, such as SDQ (Janni et al., 2012), was not high. Lower reliability may attenuate correlations between criteria measures and variables of interest (Lachin, 2004). Finally, the present study was conducted in a sample of school children; future research should include clinical samples with a higher prevalence of psychopathic traits and conduct problems.

The results of the present investigation indicate that the bifactor model better represented the underlying structure of the YPI-CV in Chinese children sample. Furthermore, the bifactor structure was shown to be invariant across genders. The total score of the YPI-CV has acceptable reliability; however, the reliabilities of the three subscales were unacceptable. In conclusion, the current study suggests that the bifactor model of the YPI-CV should be used when examining relationships with outcome variables, but with a focus on the total score of the YPI-CV. However, in these situations, the factor scores of the YPI-CV should be reported with caution, especially with a non-clinical sample.
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Social capital is defined as the nature of the social relationship between individuals or groups and the embedded resources available through their social network. It is considered as a critical determinant of health and well-being. Thus, it is essential to assess the performance of any tool when meaningfully comparing social capital between specific groups. Using measurement invariance (MI) analysis, this paper explored the factor structure of the social capital of men and women measured by a modified Shortened Adapted Social Capital Assessment Tool (SASCAT-I) in rural Uttar Pradesh (UP), India. The study sample comprised 5,287 men (18–101 years) and 7,186 women (15–45 years) from 6,218 randomly selected households who responded to SASCAT-I during a community-level cross-sectional survey. Social capital factor structure was examined by both exploratory and confirmatory factor analysis (CFA), and MI across genders was investigated using multigroup CFA. While disregarding gender, four unique factors (Organizational Participation, Social Support, Trust, and Social Cohesion) represented the structure of social capital. The MI analysis presented a partial metric-invariance indicating factor loadings for Organizational Participation and Social Support were the same across genders. The gender-stratified analysis demonstrated that a four-factor solution was best fitted for both men and women. Men and women of rural UP interpreted social capital differently as the perception of Trust and Social Cohesion varied across genders. For any future applications of SASCAT-I, we recommend gender-stratified factor analysis to quantify social capital’s measure, acknowledging its multidimensionality.
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INTRODUCTION

Social capital has become one of the most contested concepts in the social sciences over the last few decades since Robert Putnam’s groundbreaking work on democracy and civic engagement (Putnam, 1995). While in economics (Loury, 1992; Knack and Keefer, 1997) and political science (Putnam, 2000), the concept of social capital was debated from much earlier, research on social capital gained its traction in health systems and policy in early 2000 (Kawachi et al., 2008). The role of social capital in global health became more imperative in 2010 after the World Health Organization’s Commission for Social Determinants of Health acknowledged social capital as a crosscutting determinant of health and inequity (World Health Organization [WHO], 2010).

Despite its theoretical use in different fields of knowledge, there is no universal definition of social capital yet. Sociologist Pierre Bourdieu first gave a concise definition of social capital, “…the aggregate of the actual or potential resources which are linked to possession of a durable network… [it] provides each of its members with the backing of the collectively owned capital” (Bourdieu, 1986). Bourdieu’s definition focuses on the socio-structural aspect, which identifies social capital as an individual’s attribute. However, its utility can go beyond the individual level to group, community, and even broader social space (nation!). Robert Putnam focused on this communal attribute and identified social capital as characteristics (such as trust, civic engagement, cohesion, reciprocity, etc.) of any social organization that facilitates coordinated action (Putnam, 1993, 1995). Based on the same philosophical standpoint, American sociologist James Coleman theorized social capital as a multifaceted construct. According to him,

“It is not a single entity… with two elements in common: they all consist of some aspect of social structures, and they facilitate certain actions of actors… social capital inheres in the structure of relations between actors and among actors” (Coleman, 1988).

This required a multidimensional conceptualization of social capital to understand how it affects our everyday life. Social capital is generally classified into structural and cognitive components. Structural social capital characterizes individuals and their social network, indicating “objective measures of what people do” (Islam et al., 2006). It features characteristics such as group membership, social support, collaboration, and political engagement. Cognitive social capital symbolizes how people “feel” as reflected by social norms, trust in the community, belongingness, and reciprocity (De Silva and Harpham, 2007). Szreter and Woolcock (2004) proposed bonding and bridging as two additional dimensions of social capital based on group composition. Bonding social capital develops among individuals of a group who have a similar social identity (Islam et al., 2006). Stronger bonding social capital encourages stronger group identity and enforcement of social norms. On the other hand, bridging social capital represents the relationship between individuals with different social characteristics (such as class, religion, and ethnicity) or within the hierarchical network of individuals with a differential level of resources and power (Varshney, 2003; Szreter and Woolcock, 2004). Bridging social capital is particularly important in relation to access to financial resources, information, or healthcare-seeking as people often need to go beyond their imminent social network to gain access to these resources.

Despite the lack of a universal definition or classification due to conceptual ambiguity, social capital plays a critical role in everyday life. And this happens in five pathways. First, social capital allows the dissemination of information through the network of social links. Second, beyond information, other instrumental resources can be accessed (such as borrowing money) through reciprocity or mutual-aid within the social network. Similarly, being a part of any specific social network gives power and exclusivity to people. An example can be being a part of a credit union gives its member access to resources and exclude the outsiders (Kawachi et al., 2008). This is the third pathway. The last two pathways are related to how social capital works at the group level. Communities with higher social capital generally show greater social integration and higher participation in voluntary organizations by their members (Chwe, 1999). Notably, in the time of disaster preparedness, relief, and recovery, we can see communities with higher social capital naturally coming together (Aida et al., 2013). Last, the emergence of social capital is also linked with social identity, cohesiveness, and conformation to the existing social norms. This phenomenon can affect the social environment and human health. A neighborhood with strong solidarity can impose informal social control to prevent violent crime, vandalism, or littering in the street (Takagi, 2013). On the other hand, this type of social control can be coercive as it also enforces social categorization and ethnic and gender stereotyping.


Social Capital in Uttar Pradesh, India, and Its Relationship With Gender

Our study is based in Uttar Pradesh (UP), a northern state of India, which is the home of 220 million people. Similar to the other parts of India, UP is currently experiencing exponential growth in the economy and information technology (USAID and K4Health, 2010). However, while India has demonstrated substantial achievement in increasing life expectancy and improving literacy and quality of life, considerable disparities exist in UP based on geographical, gender, socioeconomic, and educational factors (Reddy et al., 2011). Although previous studies measured social capital in other states of India, such as Andhra Pradesh, Nagaland, and Tamil Nadu (De Silva and Harpham, 2007; Kaplan et al., 2018; Palanisamy et al., 2018), only a few studies explored social capital in the context of rural UP.

Historically, caste and social hierarchy have been entrenched in everyday individual and community life in India, more specifically in UP (Kowal and Afshar, 2015). Power, gender dynamics, and socioeconomic composition often led to the exclusion of women, lower castes, and religious minorities from decision making in the rural community (Kumar et al., 2016; Scott et al., 2017). While investigating the role of gram panchayat (GP) as a grassroots-level democratic institution, Sudha Pai explored the implication of the deep-seated social segmentation on the social capital of rural UP. She highlighted the contextual effect of gender divisions in the rural society of UP, which determines the development of social capital within and between groups (Pai, 2001). Other studies also observed a substantial difference in civic engagement and group participation–as a proxy of social capital–due to gender, caste, and class differences (Lise, 2000; Mayer, 2001; Hans, 2014). Thus, in the context of northern India–specifically in UP–gender plays a critical role in how social capital is developed.

Social capital has been shown to vary by gender due to differences in composition and participation of men and women in their social networks. In UP, this divergence of social participation based on gender is more extreme. A qualitative study by Hebert et al. (2019) showed that the prevailing societal norm on UP restricts women’s movement outside the household, limiting their economic activity and educational endeavor. It is expected for women to get married and live their life within the “domestic sphere.” With respect to structural social capital, social networks of women are more likely to feature kin and neighbors, while men’s networks are more likely to feature friends, coworkers, and advisers (Moore, 1990; Burt, 1998; Kim, 2014). Even though men and women have a similar number of organizational memberships, Chua et al. (2016) observed that traditionally, women were more affiliated with domestic life, religion, and community affairs. On the other hand, men’s organizational membership tends to be more economically oriented (O’Neill and Gidengil, 2013; Chua et al., 2016). Thus, the prevailing societal norm of UP limits women’s access to resources beyond their limited social network and restricting the development of social capital.

The difference in cognitive social capital across genders is more nuanced and based on culture. Traditionally, the patriarchal nature of Indian society–specifically Northern India–reinforced an inegalitarian culture for women (Rajadhyaksha and Velgach, 2015). From childhood to adulthood, men and women were often socialized into the prescribed categories of masculinity and femininity (Chua et al., 2016). Exploring the social role of women, Ridgeway (2011) explained that women are generally perceived to be caring and communal, and men as more agentic and strategic. These social roles may affect how men and women perceived the cognitive aspects of social capital, such as trust and cohesiveness (Cross and Markus, 1993). However, the literature is limited when it comes to exploring the difference in trust and cohesiveness across genders in the context of UP.



Measurement of Individual Social Capital Across Genders

Social capital is a multidimensional concept with multiple constructs for both structural and cognitive components. So a better measurement of social capital should include a battery of indicators that enumerate not only the span of one’s social network and the embedded resources that he/she has access to but also the quality of the social relationships (such as trust, shared value, and social norm). This makes a quantitative measurement of social capital particularly difficult because unlike the structural component (such as social participation or social support), cognitive social capital (trust, social cohesion, etc.) cannot be objectively measured (Carrillo Álvarez and Riera Romaní, 2017). Thus, the factor analytical model is often used to measure social capital, considering it as a latent variable (Chen et al., 2009; Story, 2014; Kaplan et al., 2018).

In the health and development literature, social capital is mostly considered as an explanatory variable and researchers explore its association with a host of outcome variables including life satisfaction, well-being, economic activity, or health (Locher et al., 2005; Westermann et al., 2005; Kavanagh et al., 2006; Chuang and Chuang, 2008; Kim, 2014; Leeves and Herbert, 2014; Chua et al., 2016; Lu et al., 2018). Specifically, in the context of community-based multi-item surveys, a relatively short measurement instrument for social capital is often preferred (Harpham et al., 2002; Uphoff et al., 2013; Agampodi et al., 2015).

While multi-item tools are used to measure social capital, often researchers assume that the meaning of the latent factors is the same across multiple groups. To validate this assumption, it is necessary to assess that there is no association between the item response or the latent factor with the characteristics of the respondent (Mellenbergh, 1989). Given the importance of social capital as a critical social determinant of health (World Health Organization [WHO], 2010), its potential variation across genders due to differential measurements is still an unanswered question. Any difference in the performance of a tool to measure social capital across genders may have a multifaceted impact on research by affecting several critical decisions, including whom to include as respondents, when to collect data, who collects the data, and how to analyze the data (Morgan et al., 2016). All these may bias the finding of health systems research, leading to gender inequality in health policy and interventions (Millsap and Kwok, 2004; Guenole and Brown, 2014). While a few studies explore the performance of social capital measurement tools across other social stratifiers (Davidov and Coromina, 2013; Gesthuizen et al., 2013; Liu et al., 2018), there is little evidence of how the quantitative tools used in these studies performed when measuring social capital across genders. In addition, these studies mostly included only one construct of social capital as a proxy measure. This study aims to examine how a short and simple quantitative tool performs during the measurement of social capital across genders in rural India.

In this study, we have assessed social capital using a modified shortened adapted social capital assessment tool (SASCAT), which will be addressed as SASCAT-India (or SASCAT-I in short). De Silva et al. (2007) initially developed SASCAT specifically for India and implemented the tool in the Young Lives Research Project on childhood poverty after performing psychometric and cognitive validation (Silva et al., 2006). Since then, multiple psychometric assessments and validation studies on SASCAT were performed in the context of India and South Asia (Silva et al., 2006; De Silva and Harpham, 2007; De Silva et al., 2007; Story et al., 2015; Kaplan et al., 2018). The original SASCAT presented three constructs (Group membership/Social support, Citizenship, and an overall Cognitive social capital). However, cognitive validation of SASCAT in Bangladesh considered three structural (Group membership, Social support, and Collective action) and two cognitive (Trust and Social cohesion) constructs (Story et al., 2015).

The objective of this study is to explore the factor structure of social capital for men and women. To achieve this objective, we used the factor analytic framework to explore the factor structure of social capital and measurement invariance (MI) across genders as measured by the SASCAT-I in rural UP, India.



MATERIALS AND METHODS


Data Source

The analysis was based on the baseline household survey for a multisectoral rural development initiative by HCL Foundation (2018) known as Project Samuday. The survey was conducted from June to August 2017 in two rural districts of UP, Hardoi and Sitapur. Adjacent to Lucknow, the capital of UP, both districts are considered to be rural and performing poorly on critical demographic, economic, and health indicators (International Institute for Population Sciences and ICF, 2017).

Adopting a multistaged cross-sectional design, the survey was conducted among 6,218 randomly selected households from 346 GPs. Each GP consists of one to four villages and is constitutionally accredited as the rural governing body (Ministry of Panchayati Raj and Government of India, 2017). From each GP, the sampling frame was developed using the service area of the accredited social health activist (ASHA), the assigned community health worker from the Government of India. In general, one ASHA is assigned to serve a thousand population of the GP (Government of India, 2018). The survey randomly selected the service area of one ASHA as the primary sampling unit (PSU), and 17–18 households were randomly selected for interviews from each PSU.

Ethical approval for the study was received from the Institutional Review Board Office of Johns Hopkins Bloomberg School of Public Health and locally from the Center for Media Studies, New Delhi, India. In the study area, around 50% of women and 70% of men were literate (International Institute for Population Sciences and ICF, 2017). Thus, the survey did not receive any written informed consent from the participants considering the feasibility of the process. Following the standard research practice in India (International Institute for Population Sciences and ICF, 2014), before starting the interview, oral informed consent was received from the participants (adult or non-adult) and from the parents of the non-adult participants by trained data collectors. From each selected household, data collectors interviewed the household head (18–101 years) and all women between the ages of 15 and 49. The survey instrument included information related to social capital and sociodemographic characteristics. From each PSU, on average, 15 men and 20.8 women responded to SASCAT-I. The analytic sample of the study included 5,287 men (85% of the household heads) and 7,186 women with a response rate of over 99%.



Measures

While implementing this tool in the context of UP, initial social capital questions were developed in English from SASCAT (Silva et al., 2006) and SASCAT-Bangladesh (Story et al., 2015). To translate the questions into Hindi, a bilingual panel of researchers performed two rounds of rapid cognitive interviews and incorporated appropriate local colloquialism, idioms, and vernacular terms (Beatty and Willis, 2007; Haeger et al., 2012). The final and contextually modified SASCAT-I was back-translated into English to check the translational validity of the questions. Table 1 summarizes the questions from SASCAT-I (see Supplementary Material for the complete tool).


TABLE 1. Social capital Questions from contextually modified Shortened and Adapted Social Capital Assessment Tool in India (SASCAT-I).

[image: Table 1]Theoretically, SASCAT-I embodies four unique constructs of social capital, which include engagement with the community, social support, trust, and social cohesion. Structurally, the first seven questions of the tool measured an individual’s engagement with community and access to resources through social support, reflecting the level of structural social capital. These included two questions for engagement in formal or informal community groups, two for collective action with the community, and three for acquired social support (Table 1). The questions regarding engagement with community groups included: (1) In the last 12 months, have you been a member of any of the following groups? (Group Participation) and (2) In the last 12 months, how have you participated in or benefited from the group? (Group Benefit). Participation in any collective action with the community was elicited by (1) In the last 12 months, have you worked together with other community members and attempted to address a problem or common issue of the village? (Collective Action) and (2) In the past 12 months, have you spoken with anyone about the development of your village? (Development Discussion). Three separate questions were used to understand the number of sources from where emotional, financial, and informational social supports were acquired within the last 12 months (Emotional Support, Financial Support, Informational Support).

The last six questions of SASCAT-I explored two constructs of cognitive social capital, trust, and social cohesion using 3-point Likert scale type responses—yes, sometimes, or no. These questions were focused on measuring the attitudes and beliefs of an individual toward the community where he/she belongs. Among them, three questions are related to trust, which include trust in leaders, trust in strangers (any unfamiliar people residing in the village), and trust in neighbors. The last three questions of the tool measured social cohesion by asking the respondents: (1) Do you think the majority of people in this village generally have good relationships with each other? (Social Harmony), (2) Do you feel that you have a sense of belonging to this village? (Sense of Belonging), and (3) Do you think that the majority of people in your village would try to take advantage of you if they got the chance? (Sense of Fairness).



Analytic Strategy

Data management and descriptive analysis were conducted using Stata version 15 (StataCorp, 2017), and factor analysis was performed using Mplus version 8.1 (Muthén and Muthén, 2017). First, descriptive analysis of the respondent’s characteristics and the social capital responses were explored, which was followed by an exploration of the bivariate association of social capital and gender using the chi-square test. Next, necessary modifications were made to transform the social capital responses into items for factor analysis.

Prior to focusing the analysis on MI, a well-fitting factor structure should be established. To do that, the sample was divided randomly into two equal subsets having an equal distribution of both genders. Exploratory factor analysis (EFA) was implemented using the first random subset (n = 6,207) to identify a tenable factor structure, which also has the necessary goodness of fit indices. Next, using the second subset (n = 6,266), a confirmatory factor analysis (CFA) was implemented to assess the generalizability of the possible factor structure (Huang and Cornell, 2015) to confirm if social capital measured by SASCAT-I conformed the theoretical constructs of social capital (Stafford et al., 2008; Elgar et al., 2011).

To assess MI of social capital factor structure across genders, multiple-group CFA was used (Chavez et al., 2018; Kim and Kamphaus, 2018). MI (also known as factorial invariance analysis) is used to quantitatively assess if the factor structures of latent variables (such as social capital) are the same across groups of the population. We evaluated MI across genders using multiple-group CFA as suggested by Gregorich (2007).

Measurement invariance analysis of the factor structure of social capital requires exploration of four types of hierarchical factorial invariance across the sample of men and women: configural, metric (also known as the pattern), scalar, and uniqueness factorial invariance. First, the least stringent invariance test, configural invariance, was implemented to understand if the latent factors of social capital were the same across groups (in this case, men and women). Non-invariance, at this level, means that one or more items loaded on a different factor social capital across the group. If configural invariance was achieved, equality constraints on the factor loadings of corresponding items are imposed to perform metric invariance analysis. This would indicate that each item had the same relationships with the latent construct across genders or contributes similarly.

If implementing the equality constraints significantly reduced the overall model fit compared to the configural model, it would indicate that one or more items loading were non-invariant and were not similar across men and women. In that case, modification indices were explored to identify the source of non-invariance, and equality constraints of loadings with the highest modification indices were sequentially released until a partial metric invariant model was achieved (Yoon and Kim, 2014). Moving forward, if a full metric model was supported, scaler invariance was assessed by imposing equality constraints on item intercepts across two groups. In case a partial metric model was supported in the previous stage, then intercepts of the released loading are left to be unconstrained.

The overall model fit was compared with the metric model, and a significantly worse model fit for the scalar invariance model would indicate that at least one item intercept was not the same among men and women. If a full scalar invariance model was not supported, then item intercepts were sequentially released until a partial scalar invariance was achieved or the invariance test was discontinued assuming that the social capital constructs were non-invariant across genders. In the final step, if a scalar invariance was supported, residual invariance was assessed by considering the residuals or the error terms of social capital items to be the same across genders. Based on the result of the MI analysis, social capital factor structures for men and women were separately reestimated using CFA. All factor analytical models were estimated using “weighted least square mean and variance” (WLSMV) adjusted estimator using a polychoric correlation matrix and holding factor variances fixed to one.

The overall fit of the models to the data was evaluated using multiple fit statistics. For any CFA model (including the configural invariance model), an adequate fit was considered if both comparative fit index (CFI) and Tucker-Lewis index (TLI) were ≥0.90, standardized root mean square residual (SRMR) was <0.08, and root mean square error of approximation (RMSEA) was <0.07 (Cheung and Rensvold, 2002; Hooper et al., 2008; Prudon, 2015). The fit of any nested model (metric, scalar, and residual invariance models) was evaluated, comparing the change in the goodness of fit after including the equality constraints. Any nested model was considered to have a better fit by achieving a non-significant Satorra-Bentler scaled chi-square difference test (Asparouhov and Muthen, 2007, 2019). Furthermore, for testing the fit of metric invariance, a change of ≥−0.01 CFI, ≥0.015 RMSEA, and ≥0.03 SRMR, and for scalar and residual invariance, ≥−0.01 CFI, ≥0.015 RMSEA, and ≥0.01 SRMR were considered indications of non-invariance (Chen, 2007). In addition to the goodness of fit indices, we considered the theoretical underpinning of social capital and parsimony to develop interpretable factor structures during the model selection process (Myung, 2000; Gregorich, 2007).



RESULTS

Table 2 presents the demographic characteristics of the respondents disaggregated by gender. In the analytical sample (n = 12,473)–compared to women–men were older (average age: men = 44 years, women = 30 years; p-value < 0.01). Men had significantly higher educational attainment and were more engaged in economic activities. Within the sample, 78.7%, (n = 9,816) respondents were married. Among the group who were never married, 93% (n = 1,876) of them were women. The majority of the participants were Hindu and belonged to the schedule caste and schedule tribe.


TABLE 2. Demographic characteristics of study participants disaggregated by gender.

[image: Table 2]Table 3 presents the distribution of responses to the social capital indicators derived from SASCAT-I. The responses of the first two questions (group participation and group benefit) were highly correlated (correlation coefficient 0.98). Thus, we have developed one single indicator called “group membership” by merging those two indicators. We observed very low positive responses for the structural indicators compared to the six cognitive items. Thus, the six structural social capital items were recategorized into binary (yes/no) responses for analysis. Figure 1 shows the percentage distribution of the 12 social capital indicators disaggregated by gender.


TABLE 3. The response of the participants on the shortened and adapted social capital assessment tool in India (SASCAT-I).
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FIGURE 1. Percentage distribution of the 12 social capital indicators disaggregated by gender. All social capital indicators presented a statistically significant difference between men and women (χ2 P value < 0.05), except for group membership.


Less than 10% of respondents reported any group membership, collective action, or receiving any emotional or financial support within the last 12 months. Men reported higher collective action and development discussion and acquiring financial support compared to women. On the other hand, the positive response (yes) for the six cognitive items ranged from 18.58% (trust in strangers, n = 2,318) to 85.89% (sense of belonging, n = 10,713). Men had a significantly higher positive response (yes), and women reported “sometimes” more frequently for all of these items. All indicators presented a statistically significant difference between men and women (p-value < 0.05), except for group membership.

Results for factor and MI analysis are presented in the following sequence: (a) Identifying a well-fitted factor structure of social capital, (b) assessment of MI of the well-fitted factor structure, and (c) based on the result of the MI reestimate the factor structure separately for men and women.


Identifying a Well-Fitted Factor Structure of Social Capital

To identify the best-fitted factor structure of social capital, we considered the theoretical perspective that was used to develop the original SASCAT, as well as an exploratory factor analytical approach. Theoretically, SASCAT-I embodied four constructs of social capital (engagement with the community, social support acquired from the community, level of trust, and social cohesion). We also found that a unique four-factor structure could be extracted from the data based on the result of parallel analysis (Figure 2).


[image: image]

FIGURE 2. Scree plots of parallel analysis indicating the four possible factors emerged from the first random subset sample (n = 6,207).


Thus, we implemented a four-factor EFA model. The four-factor EFA model presented good model fit (RMSEA = 0.015, CFI = 0.994, TLI = 0.984, SRMR = 0.024, χ2 value = 57.829, df = 24, p < 0.01). Based on the geomin rotated factor loadings of the EFA model (Table 4), we identified the four possible factors and assigned their names–Factor 1: Organizational Participation (group membership, collective action, development discussion); Factor 2: Social Support (emotional support, financial support, and informational support); Factor 3: Trust (trust in leaders, trust in neighbors, and trust in strangers); and Factor 4: Social Cohesion (social harmony, sense of belonging, and sense of fairness).


TABLE 4. Factor loadings for exploratory and confirmatory factor analysis with four-factor solutions of 12 SASCAT-I indicators.

[image: Table 4]Next, assuming the same four-factor solution as the latent structure of social capital, a CFA model was implemented to assess its generalizability. The CFA model also presented a good model fit (RMSEA = 0.027, CFI = 0.964, TLI = 0.95, SRMR = 0.042, χ2value = 273.44, df = 48, p < 0.01), and all 12-factor loadings were significantly different from 0 and higher than 0.3 (Sellin and Keeves, 1994). Thus, the factor analysis confirmed that a four-factor solution was the best-fitting factor structure for social capital.



Assessment of MI of the Well-Fitted Factor Structure

Moving forward, we used the four-factor solution to assess whether social capital factor structure was quantitatively equivalent across genders. The model fit and comparison statistics are presented in Table 5. The four-factor configural invariance model (M1) presented a good fit to the data (RMSEA = 0.03, CFI = 0.95, TLI = 0.93, SRMR = 0.06, Δχ2 = 661.78, Δdf = 96, p < 0.05). This indicated that the composition of the factors was equal across genders (same items were associated with the same unique factors). Next, imposing equality constrains for factor loadings, the configural model was compared with the metric model (M2). Satorra-Bentler scaled-corrected chi-square difference test (Δχ2 = 93.00, Δdf = 12, p < 0.05) and ΔCFI (≥−0.01) indicated that imposing the equality constraints on factor loading significantly reduced the model fit from the configural model. This could indicate that one or more factors might have differential levels of association with their items for men and women.


TABLE 5. Tests of measurement invariance of SASCAT-I across genders for four-factor solutions.

[image: Table 5]As metric invariance was not supported, we examined the modification indices and observed that factor loadings of the cognitive social capital items presented high indices (≥10). We consecutively removed the equality constraint for factor loadings based on the highest modification index and reestimated the metric invariance model. After removing the equality constraint for five items (trust in leaders, trust in stranger, trust in neighbors, sense of belonging, and sense of fairness), the partial metric model (M2a) fitted the data significantly better than the full metric invariance model (Δχ2 = 10.79, Δdf = 6, p = 0.15; ΔCFI ≤ −0.01; ΔRMSEA ≤ 0.015 and ΔSRMR ≤ 0.03). This indicated that the source of invariance for the factor loading was mostly emerging from the cognitive component of the social capital.

In the next step, scalar invariance (M3) was tested considering intercepts of the items to be equal across genders. However, it resulted in a significantly worse model fit compared to the partial metric model. To achieve a partial scalar invariance, we explored the modification indices and consecutively removed the equality constraints of the intercepts. It required to remove the constraints for 11 items (all except group membership) to achieve a significantly not-worse model fit of the partial scalar invariance (Δχ2 = 1.49, Δdf = 1, p = 0.222; ΔCFI ≤ −0.01; ΔRMSEA ≤ 0.015 and ΔSRMR ≤ 0.01). This meant practically that the intercept of all items was different across genders. Thus, the MI analysis was not moved forward as the factor structure of social capital was not equivalent for men and women.



Reestimation of the Factor Structure of Social Capital for Men and Women

After the MI analysis, we were unable to achieve scalar invariance and concluded that the factor structure of social capital measured by the SASCAT-I was not quantitatively similar across genders. To reevaluate the social capital factor structure for each gender–in the final step–a four-factor EFA model was fitted separately among the men (n = 2,588) and women (n = 3,619) of the first random sample subset. Consecutively, to assess the generalizability of the possible factor structure derived from the EFA models, separate CFA models were fitted with the sample of random subset 2 (men = 2,699 and women = 3,567).

The EFA model for men (n = 2,588) identified the same four-factor structure (organizational participation, social support, trust, and social cohesion) with good model fit to the data (RMSEA = 0.02, CFI = 0.99, TLI = 0.971, SRMR = 0.032, χ2 value = 49.80, df = 24, p = 0.0015). The four-factor CFA model for men (n = 2,699) also presented a good fit to the data (RMSEA = 0.041, CFI = 0.929, TLI = 0.902, SRMR = 0.058, χ2 value = 261.241, df = 48, p < 0.01), indicating the generalizability of the EFA model. Figure 3 presents the path diagram showing the standardized factor loadings and interfactor correlations of that model. The standardized factor loadings for individual man’s social capital ranged from 0.32 (group membership) to 0.83 (development discussion), and all factor loadings were significantly different from zero (p < 0.05). The interfactor correlation between organizational participation and social support was 0.37 (p < 0.05). On the contrary, cognitive social capital factors (Trust and Social Cohesion) were highly correlated (correlation coefficient = 0.72, p < 0.05).
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FIGURE 3. Path diagrams presenting with standradized factor loadings and inter-factor correlations of four-factor CFA model for men (n = 2,699). ∗P < 0.05. Goodness of fit Indices: RMSEA = 0.041, CFI = 0.929, TLI = 0.902. SRMR = 0.058, χ2 value = 261.241, df = 48, p < 0.01. OP = organizational participation; SoS = social support; TR = trust; SC = social cohesion; GM = group membership; CA = collective action; DD = development discussion, ES = emotional support; FS = financial support; IS = informational support; TS = trust in leaders; TS = trust in strangers; TS = trust in neighbors; SH = social harmony; SB = sense of belonging; SF = sense of fairness; EFA = exploratory factor analysis; CFA = confirmatory factor analysis; RMSEA = root mean square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root mean square residual.


The EFA model implemented among the women sample of the random subset one (n = 3,619) also identified Organizational Participation, Social Support, Trust, and Social Cohesion as the possible factor structure with the necessary model fit indices (RMSEA = 0.011, CFI = 0.996, TLI = 0.99, SRMR = 0.025, χ2 value = 35.374, df = 24, p < 0.01). Consecutively, the CFA model implemented among the women of the second random subset (n = 3,567) also indicated satisfactory goodness of fit (RMSEA = 0.021, CFI = 0.975, TLI = 0.965, SRMR = 0.048, χ2 value = 121.974, df = 48, p < 0.01), confirming the generalizability of the latent four-factor structure. The standardized factor loadings ranged from 0.32 (sense of fairness) to 0.95 (collective action), and all factor loadings were significantly different from zero (p < 0.05). We also observed a high correlation between Trust and Social Cohesion (correlation coefficient = 0.71, p < 0.05). Figure 4 presents the path diagram with the standardized factor loadings and interfactor correlations for the four-factor CFA model for women in the second random subset (n = 3,567).
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FIGURE 4. Path diagrams presenting with standradized factor loadings and inter-factor correlations of three-factor CFA model for women (n = 3,567). ∗P < 0.05. Goodness of fit Indices: RMSEA = 0.021, CFI = 0.975, TLI = 0.965. SRMR = 0.048, χ2 value = 121.974, df = 48, p < 0.01. OP = organizational participation; SoS = social support; TR = trust; SC = social cohesion; GM = group membership; CA = collective action; DD = development discussion, ES = emotional support; FS = financial support; IS = informational support; TS = trust in leaders; TS = trust in strangers; TS = trust in neighbors; SH = social harmony; SB = sense of belonging; SF = sense of fairness; EFA = exploratory factor analysis; CFA = confirmatory factor analysis; RMSEA = root mean square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root mean square residual.




DISCUSSION

Using a sample population from rural UP, our study explored factor structure and MI of social capital across genders by a short and simple quantitative tool, SASCAT-I. The study concluded, though the social capital of both men and women emerged through four uniquely identified constructs, the structure of the social capital was not the same across genders in the sample population. The result indicated that the factor loadings of Organizational Participation and Social Support were statistically similar across genders, whereas the loadings of Trust and Social Cohesion were different. Furthermore, the analysis indicated a partial scalar invariance, implying that item intercepts were not equal across genders.

There are several implications of measurement non-invariance of social capital. First, to conclude that the social capital factors for men and women were equivalent, it was necessary to achieve scalar invariance. Without achieving scalar invariance, comparing latent factor means across genders is not valid. Any factor scores generated while ignoring this issue will also be biased. Second, a partial metric invariance means that men and women perceived the different meaning of the survey questions. Specifically, women and men perceived the construct of Trust and Social Cohesion differently.

Here, Cook’s (2005) work on trust and social exchange theory can help us unpack how the perception of the cognitive component of social capital may vary across genders. Our results indicated that men in rural UP were much more engaged in economic activity, and they also reported engaging in financial exchange more frequently via receiving social support. This financial exchange comes with some uncertainty and obligation (Cook, 2005), where trust (or trustworthiness) matters to evaluate the element of risk that comes with the financial exchange.

According to the social role theory, social interactions, trust, and cohesiveness among men depend on their strategic or agentic behavior, which often focuses on task completion or exchange of resources (Bakan, 1966; Feingold, 1994; Buchan et al., 2008). Therefore, it is essential to distinguish between the different forms of cognitive social capital for men due to the possible independent effects of Trust and Social Cohesion on financial exchange. Other types of social exchange (such as emotional support or informational support)–in contrast to economic exchange–depends on personal social relations, which are often influenced by the “act of exchange, not the mode of exchange” (Cook and Emerson, 1978). In our sample, a significantly higher number of women reported receiving emotional support and informational support. Unlike financial supports, these types of social exchange require cooperative behavior and a higher perception of cohesiveness and harmony (Cross and Markus, 1993), where the distinction between Trust and Social Cohesion may not be as important. While we are framing our explanation of how men and women may perceive Trust and Social Cohesion, one critique of our explanations can be that the social exchange theory and social role theory were developed in the context of western culture. However, our arguments still hold in the highly gender inegalitarian patriarchal society of UP (Rajadhyaksha and Velgach, 2015). Though women are getting empowered in India due to education, modernization, and industrialization, gender inequality still prevails in rural UP (Srivastava, 2010).

There are also potential explanations for achieving metric invariance for Organizational Participation and Social Support across genders. First, in the descriptive analysis, we have found very few respondents who reported to be a part of any community group and few who received financial or informational support from the community. While living in a rural and economically deprived community–irrespective of gender–the respondents may have a limited number of social structures to engage with in the community, which is essential for generating structural social capital. The second explanation is related to how structural social capital questions were framed. In the original SASCAT and in our modified tool, the six indicators related to structural social capital were based on Bourdieu’s network-based resource concept of social capital (Bourdieu, 1986). While exploring the effect of material deprivation and poverty, Lynch et al. (2000) explained that the emergence of structural social capital is much more dependent on socioeconomic inequalities rather than personal characteristics. It is possible, in the context of rural UP, that the dimensions of structural social capital are driven by socioeconomic factors rather than gender. Last, Hox et al. (2015) reported that any survey combining different modes of data collection (such as face-to-face interviews, telephone surveys) might result in non-invariance. Although this study did not implement a mixed-mode survey, the SASCAT-I module was not placed in the same sequence in the questionnaire, which might influence how men and women attach different meanings to the SASCAT-I questions.

Due to the measurement non-invariance, we ended up assessing the factor structure of men and women separately. The result from the gender-stratified analysis demonstrated that, independently, a four-factor solution (Organizational Participation, Social Support, Trust, and Social Cohesion) of social capital structure was best-fitted for men and women. The stratified models had appropriate goodness of fit with high factor loadings. This means that the measure of social capital derived from SASCAT-I was still valid with appropriate psychometric properties.

In the literature, the theoretical interpretation of social capital through the gender lens indicated that social relationships are not genderless (Leeves and Herbert, 2014; Addis and Joxhe, 2017). Social interaction of an individual with others and others’ behavior toward him or her builds one’s social network. Moreover, because of the inherent difference in the culture and social norms regarding gender, the structure and components of social relationships and networks evolve. Previous studies exploring social capital seldom included a gender dimension. This study included a gender-specific data collection and analytical approach to identify the difference in social capital structure and filled the gap between empirical investigation and theoretical interpretation of the multidimensional and gendered concept of social capital.


Strengths and Limitations

While multiple cognitive and psychometric validation studies on SASCAT were already being conducted–to the best of our knowledge–our study is the first to examine MI of social capital’s factor structure using psychometric analysis across genders. A large population-based sample of over 12,000 rural respondents was the primary strength of this study. Performing cognitive validation techniques to contextually adapt the scale strengthened our study further. Psychometric techniques such as factor analysis is a model-based approach. As George Box mentioned, “The most that can be expected from any model is that it can supply a useful approximation to reality: All models are wrong; some models are useful” (Box et al., 2005). Multiple models with different factor structures can have a set of similar goodness of fit statistics. Hence, the statistical analysis of this study was driven by a robust theoretical framework developed by social capital researchers.

Using a multiple-group CFA approach, we provided further insights into the factor structure of social capital for this population. Contributing to the tradition of establishing MI of any psychosocial constructs, our study addressed the possible measurement bias across genders and advanced the literature of social capital (Stone, 2001; Kawachi et al., 2013; Agampodi et al., 2015; Villalonga-Olives and Kawachi, 2017). On a practical level, the SASCAT-I can measure social capital through a short module within any broader study in a rural population of India. However, calculating a total scale score using this tool by summing the items or taking a mean will produce a biased result. It is necessary to acknowledge the multidimensionality, and the difference in social capital structure across genders and a factor analytical model should be considered for analyzing the data collected by the SASCAT-I.

The result of this study should be interpreted along with its limitations. The sample of our study may be representative of economically disadvantaged rural adults of UP, India; however, the findings of our study may have limited external validity for other settings or among any subset of our sample. Each community and society is unique–thus the process of emergence of social capital in each context. We approached MI having a gender-binary perspective. We decided that this was the best approach to define gender in the context of rural UP. During the analysis, we include the entire sample of the respondents and did not restrict the sample based on any specific criteria (such as age, occupation, or marital status) because we wanted to explore the gender dimension among the entire sample. During data collection, the interviewers were not gender-matched with the respondents, which might affect the way that men and women responded differently to these questions of SASCAT-I. We recommend further cognitive testing, especially for the cognitive social capital component, to explore how data collection processes affect the performance of SASCAT-I. For some of the structural social capital questions (group membership, emotional support, etc.), very few respondents reported positively (yes). While living in a rural and economically deprived community–irrespective of gender–the respondents may have a limited number of social structures to engage with in the community, which is essential for generating structural social capital. Although the lower positive response might lead to a floor effect, the result presented statistically significant factor loadings for all of the structural social capital indicators, demonstrating that they have a well-discriminative capacity to measure social capital.

We also recommend future psychometric exploration of social capital among other social stratifiers. This study only demonstrates MI of social capital measured by SASCAT-I across genders. The survey data collection procedure selected men and women of the households as independent samples. Thus, the assessment of MI between men and women was most logical. Nevertheless, future studies can provide further understandings into the structure of social capital by exploring MI analysis across sociocultural and economic characteristics such as religion, caste, and the socioeconomic class.

Within the scope of the study, we did not explore the reliability of the SASCAT-I. Recent Monte Carlo simulation studies recommended advanced statistical methods to assess reliability for CFA (Geldhof et al., 2014). Applicability of this procedure is limited as they only assess the reliability of unidimensional construct using continuous data. Similarly, the use of other reliability estimates (such as Cronbach’s alpha or Ordinal alpha) will not be appropriate to measure the internal consistency of the 13-item scale as SASCAT-I is multidimensional and contains categorical items.



CONCLUSION

Everyday social capital affects the health and well-being of individuals and communities, and acknowledging gender differences in social capital can help us promote equality for women. The body of social capital literature using self-reported measures has limited examples of MI. Addressing this gap, this paper assessed the factor structure and MI across genders for SASCAT-I. Our findings suggest–while the structural components of the social capital (Organizational Participation and Social Support) have a similar relationship with the corresponding items–the difference in the cognitive component makes social capital of men and women unique. By applying the factor analytical framework, this study provides sufficient evidence regarding the psychometric properties of the SASCAT-I for the rural population of UP, India. However, it is required to perform a gender-stratified analysis to explore the relationship between social capital and other covariates. Moreover, further research is needed to explore the MI of social capital across other sociodemographic factors.
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The Five Facet Mindfulness Questionnaire (FFMQ) developed by Baer and colleagues has been widely used owing to its satisfactory psychometric properties. Because there was not yet a short-form version of the FFMQ (SF-FFMQ) that could be utilized in work settings available in China, we developed a Chinese SF-FFMQ. Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) supported a five-factor structure of our Chinese SF-FFMQ in two Chinese samples (Sample 1, N = 535; Sample 2, N = 391). The internal consistencies of the facets and the whole scale were acceptable. The predictive validity of this questionnaire was affirmed. Overall, the mindfulness facets correlated with related constructs including depression symptoms, anxiety symptoms, employee life well-being, employee workplace well-being, and employee psychological well-being. In sample 2, which consisted of participants employed by local companies, we found that mindfulness mediated a positive relationship between servant leadership and employees' satisfaction with work-family balance. In conclusion, our Chinese SF-FFMQ was found to be a valid and reliable measurement tool and our results support its use in both research and practice in clinical and work settings in China.

Keywords: mindfulness, five facet mindfulness questionnaire, validation, servant leadership, work-family balance


INTRODUCTION

Mindfulness, which has ancient roots in Buddhism and may be unfamiliar or even a somewhat mysterious concept to many Westerners, refers most simply to the state of concentrating fully on what is happening in the present and being aware of one's current experiences without reactivity or judgment (Brown and Ryan, 2003; Baer et al., 2006; Eby et al., 2019). Mindfulness practices have been shown to help reduce anxiety symptoms, depression symptoms, and sadness, and to be useful for modulating one's motivations and behaviors in a broad sense (Kabat-Zinn, 1982, 1994; Brown and Ryan, 2003; Creswell and Lindsay, 2014; Papies et al., 2015). Owing to these benefits, mindfulness-based interventions have emerged in medical settings and such interventions have yielded positive effects on physical and mental health (Creswell, 2017; Wielgosz et al., 2019). Recently, researchers in various areas of psychology, including social psychologists as well as industrial and organizational psychologists, have shown increasing interest in mindfulness and preliminary findings suggesting that it can play an active role in improving interpersonal and work settings (Good et al., 2016). Notably, there has been a growth in interest in the possibility that management science could develop mindfulness training to enable managers to improve organizations (Dane, 2011; Glomb et al., 2011; Good et al., 2016; Yu and Zellmer-Bruhn, 2018).

Mindfulness can be conceptualized as a trait or a state, resulting in two types of measurements. The Mindful Attention Awareness Scale (MAAS) was developed to assess mindfulness as a dispositional trait, though its authors also provide an adapted version to measure state mindfulness (Brown and Ryan, 2003). Meanwhile, the Toronto Mindfulness Scale (Lau et al., 2006) is a favored instrument for measuring one's capacity to invoke a mindfulness state. The appropriateness of such instruments, however, depends on how we conceptualize and operationalize mindfulness, including what elements should be considered integral to mindfulness (Quaglia et al., 2015). Some have argued that “acceptance” and “non-judgment” are not fundamental parts of mindfulness (Bodhi, 2011; Dreyfus, 2011), but rather as benefits of mindfulness. In this view, only enhanced attention and awareness are critical for the experience of mindfulness; the fundamental nature of these elements has been reflected in developed scales (e.g., Brown and Ryan, 2004). Notwithstanding, the most appropriate mindfulness scale may depend on the particularly characteristics of the research, including the study population, cohort starting points, and intended applications (Quaglia et al., 2015). The inclusion of derivative elements, such as “non-judgment,” in a measurement tool may be helpful for practical applications (Kabat-Zinn, 2011).

The Five Facet Mindfulness Questionnaire (FFMQ), a multifactorial scale developed by Baer et al. (2006), has been widely used owing to its practical psychometric properties. The five factors of the FFMQ are: observe, describe, act with awareness, non-judging of inner experience, and non-reactivity to inner experience. In this conceptualization, the term observe refers to one's ability to notice and attend to his or her perceptions, feelings, and thoughts. The term describe refers to one's ability to label his or her feelings, sensations, and experiences with words. Act with awareness refers to being attentive to activities and being able to avoid distraction. Non-judging of inner experience (non-judging from her forward for simplicity) means that one does not make judgments about his or her experiences, feelings, and thoughts. Finally, the term non-reactivity to inner experience (non-reactivity from here forward for simplicity) refers to one's ability to perceive and notice his or her own feelings, emotions, and thoughts without reacting to them. The original FFMQ has been shown to have good internal consistency and construct validity; and the positive and negative correlations of FFMQ mindfulness facets with related constructs indicate that this scale can be used to predict psychological symptoms (Baer et al., 2006). Although there have been some unexpected findings related to the observe facet, the conceptualization of mindfulness employed in the FFMQ is promising for practical applications (Baer et al., 2006, 2008).

An abbreviated version of the FFMQ is warranted because the time burden of the original 39-item version limits its application. In a recent study, Baer et al. (2012) demonstrated adequate internal consistency of a short-form version of FFMQ (SF-FFMQ) with only three items per facet reduced the burden placed upon participants. Utilizing this SF-FFMQ, the authors found that weekly improvement in mindfulness skills mediated a positive relationship between mindfulness-based stress reduction and perceived stress. The psychometric properties of the SF-FFMQ, however, need to be further confirmed.

Dane and Brummel (2014) found that workplace mindfulness related positively to job performance and negatively to turnover intention. They further showed that mindfulness can contribute to job performance even after accounting for the work engagement dimensions. These results indicated that if employees situated their mindsets in the present in the workplaces, they could be more concentrative and in turn achieve better work outcomes. Hülsheger et al. (2013) demonstrated that mindfulness, acting as a mediator, helped reduce employees' emotional exhaustion and increased their job satisfaction. Hülsheger et al. (2014) further showed that mindfulness at work can predict employees' sleep quality and this dynamic relationship was mediated by psychological detachment. Mindfulness in the workplace may also contribute to leaders' psychological capital and, in turn, enact benefits upon their mental health (Roche et al., 2014). Furthermore, mindfulness was reported to mitigate the effects of injustice on rumination and negative emotions and to reduce employees' retaliatory behaviors in the workplace (Long and Christian, 2015) and reduce their work-family conflict (Kiburz et al., 2017). However, few studies have linked leadership theories with mindfulness, leaving an important gap to be filled. Notably, Eisenbeiss and van Knippenberg (2015) found that mindfulness moderated the effects of ethical leadership on the expenditure of extra effort and helpful behaviors, such that employees with higher levels of mindfulness were more responsive to ethical leadership and behaved more ethically.

The present study had two purposes. First, we sought to validate the psychometric properties and facet structure of the first Chinese version, to our knowledge, of the SF-FFMQ. In this context, we aimed to examine the incremental validity of the observe facet in light of the unexpected relationships that it showed with some psychological symptoms in Baer et al.'s (2006) study. Second, with the long-term goal of integrating mindfulness training in workplaces, we investigated the utility of the SF-FFMQ in management science and industrial psychology. Baer et al. (2006; 2012) prior studies enrolled student samples, leaving a need for SF-FFMQ in broader populations. Doing so may enable empirical application of mindfulness in leadership theories and shape our understanding of mindfulness as a potential root construct in management studies (i.e., a construct with fundamental impacts on people's emotions, thoughts, and behaviors; Good et al., 2016).



OVERVIEW OF THE CURRENT STUDY

We first validated our Chinese SF-FFMQ and examined its factorial structure. The internal consistency of the scale and each of its five facets were examined, and we explored correlations of the five mindfulness facets with psychological measures. There has been a recent increase in interest in using mindfulness-based interventions—such as Mindfulness-Based Stress Reduction Programs (Kabat-Zinn, 1990) and Mindfulness-based Cognitive Therapy (Segal et al., 2002)—which have been shown to relate positively to psychological states, including anxiety, stress, and depression. Building upon prior studies that explored the relationship between mindfulness and psychological symptoms (Jermann et al., 2009; Gu et al., 2016), we explored links between SF-FFMQ scores and standard psychological symptomology assessment scores.

In addition, we investigated the role of mindfulness skills in the relationship between the leadership theory known as servant leadership and employee well-being. Based on “the natural feeling that one wants to serve, to serve first” (Greenleaf, 1977, p. 7), servant leadership refers to servant leaders' desire to serve and lead at the same time (Sendjaya and Sarros, 2002). Servant leadership places the best interests of others over the interests of leaders (Laub, 1999, p. 81). It differs from other leadership theories (e.g., transformational leadership, authentic leadership, and ethical leadership) in that it stresses the importance of serving followers, caring for their needs, and helping them grow (van Dierendonck, 2011; Sousa and van Dierendonck, 2017). Servant leadership encompasses listening and understanding followers and showing empathy and recuperation for employees (Spears, 1995, 2004; Laub, 1999). We are interested in examining whether mindfulness skills may enhance servant leadership adherents' propensity to benefit from their servant leadership behaviors. Employees may undergo personal growth that leads to more salubrious outcomes both in the workplace and in their personal lives. The results of this line of work may help to elucidate the role of mindfulness in management research, especially in leadership studies, and advance our understanding of servant leadership theory.

Specifically, we argue that servant leadership can contribute to followers' mindfulness by facilitating their self-acceptance and helping them grow professionally and spiritually (Spears, 2004), which can further lead to their work and family balance. First, the climate and culture that servant leadership behaviors create are useful to nurture subordinates (Liden et al., 2014), which can significantly fuel employee psychological well-being (van Dierendonck et al., 2014). Since servant leadership behaviors use listening, empathy, and healing to interact with followers (Spears, 2004), followers can gradually nurture the habit of mindfulness and behave in a mindful way.

Further, since servant leaders display authenticity and share power with subordinates in workplaces (Laub, 1999) and they develop people by serving needs and nurturing the growth (Spears, 2004; Liden et al., 2014), it becomes natural for followers to fully experience the current. Such characteristics of conceptualization that servant leaders have (van Dierendonck et al., 2014) could even provide directions that help employees to better master the skills of concentration and experiencing without reactivity or judgment. In turn, such mindfulness skills could be beneficial when employees deal with the work-family issues such as conflicts (Greenhaus et al., 2003). If employees can adopt the way of fully experiencing without judgment, they can better allocate their time and even achieve better work-family enrichment (Vieira et al., 2018). As a result, these employees can feel more satisfied with their life quality and work-family balance (Lyu et al., 2019). Thus, we would expect that mindfulness mediates the positive relation between servant leadership and employee's satisfaction with work-family balance.



METHODS


Participants

We enrolled two samples in the current study. We involved a total of 535 participants in Sample 1. All participants were recruited via an online forum in the largest online business and management community for people in China, JG.COM (https://bbs.pinggu.org). We posted study announcements inviting community members to complete our surveys for 50 “gold coins” that serve as currency in the online forum. All respondents were reminded that they should respond to all questions carefully and that researchers would check the surveys for completeness, which was a requisite for the 50 gold coin compensation. Of 581 submitted surveys, 535 were confirmed to be valid. These 535 participants (226 males and 309 females) had a mean age of 23.53 years [standard deviation (SD) = 5.28; range, 18–60].

Sample 2 consisted of manufacturing industry employees in Henan province in central China. We reached out to upper-management team members of target companies. With their approval, we distributed our questionnaires at staff meetings. All participants were informed of the purpose of this study and that their participation was anonymous and confidential, and given instructions for how to fill out the questionnaire. The study's anonymity and confidentiality were reaffirmed on the cover page of the questionnaires, which were collected immediately upon completion.

Of 423 distributed questionnaires, we received 415 filled-out questionnaires back (response rate = 98.11%), indicating that the participation incentive was effective. The final sample consists of 391 participants because 24 respondents returned questionnaire with some invalid or incomplete responses. Of the 391 participants in the final sample 2 cohort, 314 were male (80.3%) and 77 were female (19.7%). They had a mean age of 38.35 years (SD = 8.86) with a mean tenure of 17.16 years (SD = 9.89). Their educational backgrounds were as follows: associate's degree or less, N = 279 (71.4%); bachelor's degree, N = 99 (25.3%); and graduate degree, N = 13 (3.3%). Their employing organizations were as follows: state-owned enterprise, N = 44 (11.3%); private enterprise, N = 146 (37.3%); and foreign-funded enterprise or Sino-foreign joint venture, N = 201 (51.4%).



Materials

We followed Brislin's (1980) translation and back-translation procedure to obtain Chinese versions of all originally-in-English instruments used in this study. First, a bilingual PhD student translated the scale items into Mandarin. Then, another bilingual Ph.D. student back-translated the Mandarin items back into English. All three authors compared the two sets of English items to detect any discrepancies or inconsistencies, which were discussed and corrected with minor adjustments.


SF-FFMQ

The original FFMQ has five factors and consists of 39 items, which were based on a composite of items from previous mindfulness scales, such as the MAAS, Freiburg Mindfulness Inventory, and Kentucky Inventory of Mindfulness Skills subjected to exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). Each factor has eight items, except non-reactivity, which has seven items. Here, we used a 20-item SF-FFMQ with four items per factor, chosen based on factor loadings and specific contents (Baer et al., 2006). Participants were asked to rate whether each item reflected the facts of their work and lives on a 5-point Likert scale ranging from 1 (never) to 5 (always).



Depression

We assessed depression symptoms with the Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977), a widely used tool for screening depressive tendencies. This scale was translated and validated in China by Zhang et al. (1987). It has 20 items that reflect a range of symptoms such as loneliness, fear, and sadness. Participants were asked to rate each item on a 4-point Likert scale from 1 (never or a little) to 4 (almost all or all the time). Higher total scores indicate more severe depression symptoms. Reverse code items from the original scale were altered to avoid potential misunderstanding. The CES-D had excellent reliability in this study (Cronbach's alpha = 0.96).



Anxiety

The 20-item Self-rating Anxiety Scale (SAS) developed by Zung (1971) was used to evaluate anxiety. The SAS reflects the subjective experience of anxiety. We utilized the Chinese version of SAS published by Zhang (1998). Participants rate the SAS items on a 4-point Likert scale from 1 (never or a little) to 4 (almost all or all the time), with higher total scores indicating more severe anxiety symptoms. Reverse code items from the original scale were altered to avoid potential misunderstanding. The SAS had excellent reliability in this study (Cronbach's alpha = 0.94).



Employee Well-Being

We measured employee well-being with an 18-item well-being scale from Zheng et al. (2015) composed of three 6-item well-being domain subscales: life, workplace, and psychological. Participants responded to the scale on a 7-point Likert scale from 1 (strongly disagree) to 7 (strongly agree). The Cronbach's alpha values for the whole scale and the subscales for this study were 0.92, 0.85, 0.90, and 0.86, respectively.



Servant Leadership

We administered a 15-item, five-factors Chinese-version servant leadership scale (SLS) based on Barbuto and Wheeler's (2006) original version; the Chinese version was validated by Sun and Wang (2010). Participants responded to each item on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). We obtained excellent reliability for the whole SLS (Cronbach's alpha = 0.95), with the following factor Cronbach's alpha values: emotional healing, 0.87; persuasive mapping, 0.85; altruistic calling, 0.88; wisdom, 0.85; and organizational stewardship, 0.77.



Satisfaction With Work-Family Balance

Satisfaction with work-family balance was assessed using a five-item scale from Valcour (2007) translated to Chinese according to Brislin's (1980) procedure. Participants responded on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). The scale had good reliability in this study (Cronbach's alpha = 0.86).




Data-Analysis Strategy

Cronbach's alpha coefficients were calculated in IBM SPSS 24.0. EFA and CFA performed to assess factor structure were completed in IBM Amos 23.0. EFA was conducted with principal axis factoring, an oblique rotation (promax), and the following model-fit indices: the ratio of minimum fit function chi-square to degree of freedom (χ2/df), goodness of fit index (GFI), normed fit index (NFI), incremental fit index (IFI), Tucker-Lewis index (TLI), comparative fit index (CFI), and root mean square error of approximation (RMSEA). The structural equation modeling method was used to examine the potential mediating role of mindfulness in the relationships of servant leadership and satisfaction with work-family balance, whilst controlling for participant gender, age, educational background, employing organization type, and work tenure.




RESULTS


Psychometric Properties and Factorial Structure of the Chinese SF-FFMQ

In Sample 1, EFA with an oblique rotation identified common factors with eigenvalues > 1 were identified, leading us to discern a five-factor structure of the 20 items, with four items per factor. The five factors explained 57.47% of the total variance. The loadings of the items ranged from 0.57 to 0.82 (Table 1).


Table 1. EFA item loadings and reliabilities of the five mindfulness facet factors act with awareness (factor 1), describe (factor 2), observe (factor 3), non-judging (factor 4), and non-reactivity (factor 5) (N = 535).

[image: Table 1]

The relationship between FFMQ and SF-FFMQ was also verified. The correlation between the two instruments is 0.70 and significant (p < 0.05). The internal consistencies of each of the five facets and the whole FFMQ in Sample 1 were highly variable, as indicated by the following Cronbach's alpha values: non-reactivity, 0.67; observe, 0.75; act with awareness, 0.80; describe, 0.79; non-judging, 0.66; and whole FFMQ, 0.73. The mean scores (SDs) of each facet and the whole scale obtained in Sample 1 were as follows: non-reactivity, 3.14 (0.66); observe, 2.63 (0.78); act with awareness, 3.40 (0.72); describe, 3.05 (0.70); non-judging, 2.97 (0.63); and whole FFMQ, 15.20 (1.76). Mean FFMQ scores did not differ significantly between men [15.35 (1.82), N = 226] and women [15.09 (1.71), N = 309; t(535) = 1.635, p = 0.103].

Subsequent maximum-likelihood CFA in Sample 2 to test the aforementioned five-factor structure in Sample 1 were as follows: χ2 = 367.824, df = 160, χ2/df = 2.299 (p < 0.001); GFI = 0.92; NFI = 0.86; IFI = 0.92; TLI = 0.90; CFI = 0.92; and RMSEA = 0.058. Generally, the goodness of fit indices was acceptable indicating that the five-factor structure of FFMQ was supported. The above results confirmed the five-factor structure of FFMQ with a good model fit. The AVEs of each factor were shown on the diagonal in Tables 2, 3.


Table 2. Correlations among variables in Sample 1. (N = 535).

[image: Table 2]


Table 3. Correlations among variables in Sample 2 (N = 391).
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The correlations among the five facets in two samples are shown in Tables 2, 3. As can be seen, the pattern is generally consistent among the two samples. However, act with awareness was negatively related to observe (p < 0.01), and non-judging was also negatively related with non-reactivity (p < 0.01), observe (p < 0.01), and describe (p < 0.01). We explain these results in the discussion part.

We further examined construct predictive validity in Sample 2 by exploring how FFMQ scores are related to CES-D and SAS scores. Cronbach's alphas for internal consistency were 0.70, 0.81, 0.77, 0.84, 0.69, and 0.85 for non-reactivity, observe, act with awareness, describe, non-judging and the whole FFMQ, respectively. The Pearson's correlation coefficients between mindfulness facets and related constructs in Sample 2 are reported in Table 3. The observe, act with awareness, and non-judging facets correlated with CES-D and SAS scores. Meanwhile, the non-reactivity and describe facets correlated more strongly with well-being outcomes than the other facets.



Mediating Role of Mindfulness Between Servant Leadership and Satisfaction With Work-Family Balance

Preliminary CFA examining the discriminant validity of our variables and potential common method bias was completed. Our hypothesized three-factor model (χ2 = 231.832, df = 87, χ2/df = 2.665 (p < 0.001); GFI = 0.92, NFI = 0.92, IFI = 0.95, TLI = 0.93, CFI = 0.95, and RMSEA = 0.065) fit the data better than a parsimonious two-factor in which mindfulness and satisfaction with work-family balance were combined (χ2 = 456.341, df = 89, χ2/df = 5.127 (p < 0.001); GFI = 0.84, NFI = 0.83, IFI = 0.86, TLI = 0.84, CFI = 0.86, and RMSEA = 0.10) and a one-factor model in which all three variables were combined (χ2 = 1178.647, df = 90, χ2/df = 13.069 (p < 0.001); GFI = 0.63, NFI = 0.57, IFI = 0.59, TLI = 0.52, CFI = 0.59, and RMSEA = 0.18). These results confirm the distinctiveness of the variables and demonstrate that the common method variance should not be a substantial problem although the data were collected from a single source.

Subsequently, we conducted structural equation modeling, with servant leadership and mindfulness as whole constructs, to test the hypothesis that mindfulness skills mediate a positive relationship between servant leadership and follower well-being outcomes in Sample 2. As summarized in Figure 1, our partial mediation model achieved significant results (χ2 = 231.832, df = 87, χ2/df = 2.665; p < 0.001). Note that we obtained significant paths (all p < 0.001) from servant leadership to mindfulness (β = 0.08, standard error = 0.02, 95% confidence interval = 0.05–0.12), from servant leadership to satisfaction with work-family balance (β = 0.24, standard error = 0.05, 95% confidence interval = 0.13–0.34), and from mindfulness to satisfaction with work-family balance (β = 0.63, standard error = 0.14, 95% confidence interval = 0.34–0.89). Confirmatory bootstrapping analysis affirmed a significant indirect effect of servant leadership on satisfaction with work-family balance via mindfulness (B = 0.05, standard error = 0.02, p < 0.001, 95% confidence interval = 0.03–0.09). Because the 95% confidence interval of the pathways did not include zero, these results support the notion that mindfulness skills of employees mediated a positive relationship between servant leadership behaviors and employee satisfaction with work-family balance.


[image: Figure 1]
FIGURE 1. The hypothesized structural equation model with standardized regression weights (all coefficients are significant at p ≤ 0.001 level).





DISCUSSION

The present examination of the psychometric properties and factorial structure of the Chinese SF-FFMQ, in Aim 1, yielded acceptable internal consistencies of the instrument as a whole and of its five facets. Both EFA and CFA results supported a five-factor structure of our Chinese SF-FFMQ in two Chinese samples. Importantly, we validated this structure in working adults (as opposed to only in a student sample), helping to expand the scope of the FFMQ's utility. Moreover, mindfulness facets correlated with related constructs, including the CES-D, SAS, and three employee well-being outcomes. With respect to our second aim investigating the potential mediating role of mindfulness in the relationship between servant leadership and satisfaction with work-family balance, we demonstrated that servant leadership related positively to employees' mindfulness skills and influenced employees' satisfaction with work-family balance through the mediating factor of mindfulness.

Our correlation results between mindfulness facets and related variables were largely similar to prior findings by Baer et al. (2006, 2008), wherein four of the five facets correlated with other constructs and three of the five facets were found to be predictive of psychological symptoms. Here, we found that three of the five facets were significantly related to depression and anxiety symptoms. Notably, like Baer et al. (2006, 2008), we found that the observe facet did not fit the CFA model and that it had unexpected relationships with other variables. Although the reasons for these results are not clear, they may reflect the changing nature of this facet and/or sample choice (Gu et al., 2016). Baer et al. (2006) also noted that FFMQ may be best suited for clinical samples. According, our use of non-clinical samples without meditation training may help to explain why the non-reactivity and describe facets were not found to have significant relationships with CES-D and SAS scores.

We found that there are negative correlations among some of the mindfulness facets such as the correlation between observe and act with awareness and the correlation between observe and non-judging in the current study. On one hand, the use of non-clinical sample could be one reason. Earlier studies that reported the positive relations used the clinical sample either with meditation training experiences or psychology study experiences (e.g., Baer et al., 2006). However, the sample of manufacturing industry employees in the current study should have very limited understandings and experiences of mindfulness. On the other hand, such negative correlations between some mindfulness facets were also found in eastern settings. For example, in their development and validation of a Japanese version of FFMQ, Sugiura et al. (2012) found that observe is negatively correlated with both act with awareness (−0.12, p < 0.01) and non-judging (−0.32, p < 0.01). The reason might be that the eastern sample emphasizes less on their “active attitudes toward experiences” (Sugiura et al., 2012) which refers to observing and describing, but they would focus more on their views and judgments. Therefore, similar pattern of negative correlations among certain mindfulness facets appears in eastern samples. Future research could examine how would the correlations among mindfulness facets differ across different cultural environments.

The five FFMQ facets were mostly positively related to life well-being, workplace well-being, psychological well-being, and whole employee well-being, except that the observe and non-judging facets were not positively related to life well-being. Indeed, non-judging exhibited a negative relationship with employee well-being. Given that each person's opinion about whether he or she experiences well-being is based on his or her own judgment (Zheng et al., 2015), the non-judging facet may not necessary relate positively to well-being outcomes, particularly if it relates negatively to dysfunctional attitudes and psychological symptoms. More research is needed to further explore the relationships between the non-judging facet and a positive attitude.

The findings of our study aide in integrating mindfulness research with leadership literature. We hypothesized that servant leadership behaviors (i.e., listening, emotional healing, persuasive mapping, and altruistic calling) would lead employees to experience mindfulness changes that may improve the skills of observing, acting with awareness, describing, refraining from judgment, and non-reactivity. The holistic view advocated by servant leaders (Greenleaf, 1977; Spears, 2004) suggests that mindfulness should enable employees to improve work-family balance as a consequence to being mindful at work and at home.

The presently supported mediation role of mindfulness provides evidence that mindfulness is a useful principle for organization science and management research. If mindfulness can be established as a root construct in management studies, then it can help improve our fundamental understanding of how individuals think, perceive, and behave in the workplace and thus advance the impacts of servant leadership. Servant leaders hold a person-oriented attitude toward others, as opposed to focusing on organizational outcomes, and servant leadership has been reported to affect organizations positively in terms of job performance, organizational citizenship behavior, creativity, organizational commitment, team performance, and work engagement (Walumbwa et al., 2010; Hunter et al., 2013; Liden et al., 2014; van Dierendonck et al., 2014; Chen et al., 2015; Chiniara and Bentein, 2016; Neubert et al., 2016). However, the mechanisms by which servant leadership impacts individual outcomes remain to be clarified. It is reasonable to suppose that servant leadership-engendered improvements in problem-solving and easing of pain, anxiety, and sadness would enable followers to attain a higher satisfaction with work-family balance. Mindfulness could be one important mechanism of such effects by way of its influences on attention, cognition, emotion, behavior, and physiology (Good et al., 2016; Creswell, 2017). We are encouraged that future research connecting mindfulness to leadership theories may yield additional fruitful findings.

The present study had some limitations that need to be acknowledged and addressed in future research. First, we employed non-clinical samples without serious dysfunctional attitudes or psychological symptoms. Given that Baer et al. (2006) suggested that the FFMQ was best-suited for populations with mental health problems, future research should examine the factorial structure of the Chinese SF-FFMQ in clinical samples. Such clinical sample might show even better psychometric properties such as internal consistencies and correlations among certain mindfulness facets. Notwithstanding, our data do validate the SF-FFMQ in a working-adult sample, a population that was in need of validation (Baer et al., 2006). Second, because the present data are cross-sectional in nature, we should be cautious regarding inference of causal relationships. Potential causal links should be examined in longitudinal studies. And such longitudinal design could also better examine the relationship between servant leadership and mindfulness. Third, the mediating model we proposed did not consider boundary conditions. For example, some individual differences or contextual factors might moderate our mediation model. Because organizational policies affect employees' work-family balance, future modeling research should examine whether main effects or mediation effects would be impacted by organizational-level factors, such as family support arrangements. Fourth, in order to better demonstrate mindfulness as a root construct in management studies, future study could choose more variables closely related to mindfulness as the calibration standard and then further test the criterion related validity of SF-FFMQ and these variables.

In summary, the present study made several important contributions. First, we provided the first validation of a Chinese SF-FFMQ with acceptable psychometric properties in two Chinese samples indicating that it can be used to assess the five facets of mindfulness. The abbreviated length of this instrument reduces participant burden. Second, we found that this Chinese SF-FFMQ predicted some psychological symptoms, dysfunctional attitudes, and well-being outcomes. Importantly, we showed that it could be utilized in working adult samples. Third, this study is the first to link servant leadership theory with mindfulness, thereby advancing our understanding of mindfulness' unique role in management studies and contributing to servant leadership knowledge. The present findings are consistent with the possibility that mindfulness could be developed into a root construct of organization science.
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The Beck Depression Inventory-II (BDI-II) is one of the most widely used depression assessment tools in Korea. However, the psychometric properties and diagnostic cut-off point of the official Korean version of the BDI-II have not yet been reported. This study aims to clarify the psychometric properties and diagnostic utility of the Korean BDI-II. A total of 1,145 clinical and non-clinical Korean adults participated in this study. The BDI-II showed a high level of internal consistency and high correlations with other depression-related measures. Confirmatory factor analysis (CFA) was performed, and a 3-factor model showed the best model fit. To identify the diagnostic utility of the BDI-II, the Quality Assessment of Diagnostic Accuracy Studies 2nd Edition (QUADAS-2) methodology was applied in participant recruitment and research design. Results of ROC curve analysis suggested two optimal cut-off scores, 23 points for detecting major depressive disorder (MDD) (83.3% sensitivity, 86.8% specificity) and 17 points for depressive-related disorder (80.9% sensitivity, 76.4% specificity). To identify the usefulness of the BDI-II as a severity assessment tool or screening tool, a test information curve (TIC) was generated with an Item Response Theory (IRT) analysis. The TIC was flat and plateau-like, indicating its appropriateness as a severity rating tool. Research data supports the BDI-II as a reliable and valid screening tool as well as a severity rating tool in the Korean adult population.

Keywords: BDI-II, cutoff, validation, diagnostic utility, depressive disorders, screening tool


INTRODUCTION

Major depressive disorder (MDD) is one of the most common psychiatric disorders, characterized by depressed mood or loss of interest in daily life (American Psychiatric Association [APA], 2013). According to the World Health Organization (WHO), the global prevalence of MDD in 2015 was estimated at 4.4% (322 million people) (World Health Organization [WHO], 2017). The Ministry of Health and Welfare of South Korea reported a similar figure (approximately 5.0%) (Ministry of Health and Welfare, 2016). Recently, greater attention has been paid to the MDD epidemic in Korea due to the high suicide rate, the second highest among the Organization for Economic Cooperation and Development (OECD) countries. In 2015, Korea had a suicide rate of 25.8 per 100,000 people, far above the OECD average of 11.6 (OECD, 2019) According to one systematic review of psychological autopsy studies of suicide, 91% of people who committed suicide suffered from psychiatric problems, of which the most common were depressive disorders (Cavanagh et al., 2003).

The US Preventive Services Task Force (USPTF) recommended early detection and screening for depressive disorders in primary care settings (Siu et al., 2016). A meta-analysis study also reported that the shorter the duration of untreated illness (DUI), the better the prognosis in the following treatment course (Ghio et al., 2014). Despite the importance of early screening and treatment of depressive disorders, less than half (approximately 40.4%) the people diagnosed with mood disorders received psychiatric services (Ministry of Health and Welfare, 2016). Under these circumstances, having a proper screening tool for depressive disorders is a prerequisite to enhancing awareness of the severity of depression and accessibility to optimal treatment.

The Beck Depression Inventory-II (BDI-II) (Beck et al., 1996) is one of the most widely used screening tools for depressive disorders and is also used to measure the severity of depression (McDowell, 2006). The BDI-II has been translated into various languages and applied in numerous countries. According to a comprehensive review of the psychometric properties of the BDI-II using 118 studies conducted with 60,126 participants worldwide from 1996 to 2013, the BDI-II can be regarded as a cost-effective tool to measure the severity of depression, which is widely applicable for both research and clinical settings worldwide (Wang and Gorenstein, 2013).

Although the BDI-II was originally developed to reflect and monitor the severity of depression over the course of illness and treatment (Beck et al., 1961), it has been demonstrated to be a useful screening tool with optimal cut-off scores. However, the cut-off scores recommended by multiple studies screening depressive disorders showed large variances for different populations. For instance, seven points for MDD screening for Parkinson’s disease (Williams et al., 2012), 10 points for depressive disorders (MDD, dysthymic disorder, and depressive disorder not otherwise specified) among undergraduate students who are taking an introductory psychology class (Shean and Baldwin, 2008), and 24 points for MDD among psychiatric inpatient adolescents (Krefetz et al., 2002). Methodological differences between studies result in varying recommendations of cut-off scores. For instance, Osman et al. (2008) separately recruited high school students and inpatients samples, and calculated cut-off scores distinguishing the two groups. Given the extreme differences in characteristics between the groups, diagnostic functions and cut-off scores of BDI-II should differ from those employing random sampling methods.

From this perspective, to assure the quality of diagnostic accuracy studies, Whiting et al. (2011) suggested the Quality Assessment of Diagnostic Accuracy Studies 2nd Edition (QUADAS-2), which presents specific norms for subject recruitment and selection, index test, conditions for reference standard, research procedure, and timing. For subject recruitment and selection, first, the QUADAS-2 evaluates whether participants are enrolled randomly and consecutively, and whether the study inappropriately excludes samples like “difficult-to-diagnose” patients. Second, it evaluates whether the index test (e.g., BDI-II) results are interpreted without knowledge of the results of the reference standard (e.g., diagnostic interview), or vice versa. Third, a selected reference standard should be considered when evaluating the quality of diagnostic accuracy. For example, when evaluating the diagnostic power of BDI-II, if the reference standard is a CES-D or DSM-5 diagnosis confirmed with a structured interview, the latter should provide more accurate information. Finally, for the procedure and assessment orders, the index test and the reference standard should be conducted in similar time frames. If the reference standard test was done several months before the index test, some study participants might have remitted from the mental health condition.

Among 24 studies reporting an optimal cut-off score of BDI (Wang and Gorenstein, 2013), only two studies conducted in the United States were in accordance with the criteria that the QUADAS-2 suggests: One study conducted with 340 primary care medical patients reported 18 as a cut-off score (Arnau et al., 2001), while another study with 220 African American primary care patients reported 14 as a cut-off score for BDI-II (Dutton et al., 2004). Considering that the psychometric properties of questionnaires are closely related to the race and culture of the population to which it will be applied (Iwata and Buka, 2002), it is crucial to verify the diagnostic and psychometric properties of the BDI-II in samples of the countries where it is used.

Several studies have validated the BDI-II in Korean samples, and two reported cut-off points for screening MDD (Lim et al., 2011) or depressive disorders (Sung et al., 2008). However, neither study fully satisfied the QUADAS-2 criteria. First, both studies recruited clinical and control groups separately. When recruiting the control group, participants with no psychiatric history (e.g., college students or hospital staff) were pre-selected even before conducting a diagnostic interview, i.e., reference standard. This research procedure resulted in excluding “difficult-to-diagnose” participants who would experience mild levels of depressive symptoms with remission or those without past depressive disorders, and thus artificially increase the discriminability of the screening tool between the clinical group and control group. Second, since the positive rate of the data set was too high (due to a smaller control sample size), overestimated predictions by the screening tool may have led to good discrimination power in the ROC curve analysis (Lobo et al., 2008). Third, in Sung et al.’s (2008) study, the Hamilton depression rating scale (HDRS) was used as a diagnostic criterion. However, the HDRS is not recommended for use as a diagnostic index test (Hamilton, 1967). Finally, even though the Korean version BDI-II was officially translated and published in 2014 with a full license (Lee et al., 2017), it has only been validated for adolescent populations without optimal cut-off scores. Therefore, it is timely and necessary to validate the Korean version BDI-II for the Korean adult population and examine its diagnostic properties as a screening tool.

In addition, although BDI-II was originally developed and validated as a depression severity measure (Cameron et al., 2011; Titov et al., 2011), it has also been used as a screening tool (Zich et al., 1990). In the current study, we investigated the usefulness of BDI-II as a severity assessment tool or screening tool using Item Response Theory (IRT).

Therefore, the purposes of this study were (1) to examine the psychometric properties (e.g., reliability, factor structures, other construct validity) and diagnostic screening utility with optimal cutoff scores of the BDI-II as a screening tool within the framework of QUADAS-2, and (2) to investigate using IRT whether BDI-II would be more appropriate as a severity or screening tool.



MATERIALS AND METHODS


Participants

The current study was a part of an umbrella project, entitled “The Development of Korean Depression and Anxiety Screening Scale.” A total of 1,145 adult participants were recruited from two different settings. First, 555 participants were randomly recruited through online advertisements. The remaining 590 participants were recruited among visitors at hospitals using the consecutive sampling method from two different general hospitals. Thus, participants recruited from the hospitals included clinical (e.g., psychiatric and non-psychiatric patients) and non-clinical samples (e.g., patients’ families, friends, visitors, and hospital staff members). Researchers were blind to medical charts of participants with psychiatric conditions, and thus, conducted individual diagnostic interviews and psychological tests without knowing their medical diagnosis. Individual psychiatric diagnostic interviews and psychological tests were conducted at research labs in the university or the hospitals. Consistent with our aims that investigated clinical utility of the BDI-II in real-world community mental health settings and medical or primary care settings, minimum inclusion criteria and exclusion criteria were established. All adults over 18 years were included in the inclusion criteria. Participants who were not fluent in Korean or illiterate were excluded from the current study. All participants in this research voluntarily participated after providing written informed consent forms. This study was approved by the local institutional review boards. Detailed demographic information is presented in Table 1.


TABLE 1. Sample demographics.
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Procedure

To evaluate its usefulness as a diagnostic tool, the methodology presented in QUADAS-2 (Whiting et al., 2011) was applied in this study. The QUADAS-2 framework comprises four domains. The first domain is patient selection, which is intended to prevent only biased samples from being included in the study. To avoid selection bias (e.g., deliberately excluding difficult-to-diagnose patients), this study included all difficult-to-diagnose patients and recruited participants regardless of their diagnosis, rather than comparing selective samples from psychiatric patients and healthy university students. The second domain is whether the evaluator is affected by the results of the reference test in conducting the index test. To prevent researcher’s bias, testing was conducted blind to other reference test results and psychiatric diagnosis. That is, interviewers who conducted the diagnostic interviews were not aware of either psychological test results such as BDI-II and CES-D, or their medical records. The third domain is the adequacy of the reference standard. Psychiatric diagnosis obtained from a structured diagnostic interview tool, the Mini-International Neuropsychiatric Interview-Plus (M.I.N.I.), was utilized as a reference standard. The diagnostic interview was conducted by psychiatrists, licensed clinical psychologists, and clinical psychology graduate students supervised by licensed psychologists and a psychiatrist. The fourth domain is concerned with whether there is a time difference between the index test and the reference standard. The BDI-II and M.I.N.I. diagnostic interviews were performed at the same time.



Measures


Beck Depression Inventory-II Korean Version

The BDI-II is a measure of depression developed by Beck et al. (1996) comprising 21 items measuring depressive symptoms among the emotional, cognitive, motivational, and physiological domains of depression. Each item is scored on a 4-point Likert scale ranging from 0 to 3, total score ranges from 0 to 63. Consistent with the original BDI-II, in the Korean version of the BDI II, respondents select one of four statements that best describe how they felt during the last 2 weeks. Higher scores indicate that respondents’ depressive symptoms are more severe. In this study, K-BDI-II, which has been published in Korean, was used (Lee et al., 2017). In this study by Lee et al. (2017), two independent licensed clinical psychologists translated the original English version of the BDI-II into Korean with the permission of the publisher, The Psychological Corporation. After, three researchers confirmed the questionnaire content through a debate, it was re-translated into English by a proficient bilingual person with a master’s degree in clinical psychology. Researchers reviewed and revised the final version of the K-BDI-II.



The Mini-International Neuropsychiatric Interview-Plus (M.I.N.I.)

The Mini-International Neuropsychiatric Interview-Plus is a structured interview tool developed for the diagnosis of major axis 1 mental disorders from the ICD-10 (International Classification of Diseases-10th Revision) and DSM-IV (Sheehan et al., 1998). In this study, a translated version of the M.I.N.I was used, and diagnostic accuracy was reported for the Korean version of the M.I.N.I. (Yoo et al., 2006). Specifically, Kappa statistics for MDD and bipolar disorder were 0.71 and 0.74, respectively (Yoo et al., 2006).



Center for Epidemiologic Studies Depression Scale Korean Version

Center for Epidemiologic Studies Depression Scale (CES-D) was developed by Radloff to measure depressed levels in 1977 (Radloff, 1977). CES-D is a 20-item self-report scale that measures the frequency of depression experienced during the past week on four levels. The total score is 60 points and the higher the score, the greater the severity of depression. This study used the Korean version of CES-D, which was verified and validated in Korean (Cho and Kim, 1993). The test-retest reliability was 0.68 for non-clinical samples and 0.83 for clinical samples. Additionally, a score of 25 was presented as an optimal cut-off score, with sensitivity = 0.93 and specificity = 0.79 (Cho and Kim, 1993).



Patient Health Questionnaire-9 Korean Version

Patient health questionnaire-9 (PHQ-9) is a depression scale developed by Kroenke et al. (2001). PHQ-9 measures nine areas including unpleasantness, depression, sleep changes, fatigue, appetite change, guilt, unreasonableness, loss of concentration, depressed feeling, and suicidal thoughts that occurred during the past 2 weeks. It is scored from 0 (not at all) to three points (almost everyday), and the maximum total score is 27 points. The higher the score, the greater the severity of depression. In 2010, a study of the validity and reliability of the PHQ-9 Korean version was conducted (Park et al., 2010). In this study, the PHQ-9 Korean version was used.



Generalized Anxiety Disorder 7-Item (GAD-7) Korean Version

The GAD-7 is a simple self-report assessment tool designed to screen for generalized anxiety disorder (GAD) and to measure the severity of its symptoms. Subjects are asked to report the frequency of anxiety symptoms over the past 2 weeks using a 4-point Likert scale. The Korean version of the GAD-7 (Pfizer, 2018; Ahn et al., 2019), which is presented on the Patient Health Questionnaire website1, was utilized in this study.



Statistical Analysis

The IBM SPSS Statistics 23 program was used to perform descriptive statistics, correlational analysis, and ROC curve analysis. To perform confirmatory factor analysis (CFA), MPLUS software 7.0 (Muthén and Muthén, 2012) was used. To evaluate model fit, incremental fit indices, such as the Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI), absolute model fit indices such as the model chi-square (χ2), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Squared Residual (SRMR), and information criteria such as Akaike’s Information Criterion (AIC), Bayesian Information Criteria (BIC), and sample-size-adjusted BIC (aBIC) were used. These model fit indices were interpreted following standard criteria, including CFI and TLI exceeding 0.95 and RMSEA lower than 0.08 (Bentler, 1990). Values of SRMR of 0.08 or lower (Hu and Bentler, 1999) also indicated good model fit. Finally, the lower the information criteria values, the better the model fit (Akaike, 1987).

IRT analysis was performed using the “mirt” package (Chalmers, 2012) for the R statistical program (version 3.5.0). The graded response model (GRM) was applied for analysis. GRM is one of the IRT models appropriate for ordered polytomous categories like Likert scales (Samejima, 1970). IRT analysis provides the Test Information Curve (TIC), which depicts the amount of information yielded by the test at given ability level. If the TIC is evenly distributed on the x-axis of θ, which refers to the level of the domain being measured, it is an appropriate test to measure all ranges of ability levels like the Scholastic Aptitude Test. Such a shape would be more appropriate for measuring the severity of depression. On the other hand, if the test is designed to award scholarships, more accuracy is required for ability levels near the cut-off. The best TIC in this situation would peak at the cut-off score point (Baker and Kim, 2004). Therefore, it was possible to assess the suitability of the test for a certain purpose according to the shape of the TIC.



RESULTS


Prevalence of Depressive Symptoms

The average BDI-II total score for all participants was 13.66 (SD = 11.54). In total, 472 (41.2% of the sample) participants scored 14 or over, indicating mild levels of depression. The mean and standard deviation for each item and total score are presented in Table 2. By using M.I.M.I psychiatry structured interviews, 96 (8.4%) were diagnosed with MDD and 188 (16.4%) were classified with depressive-related disorder (DD), which includes MDD, dysthymia, past MDD currently in partial remission, past MDD current in full remission but still on medication, and depressive disorder not otherwise specified. Since DD is a broader concept than MDD, DD includes the number of patients diagnosed with MDD. Among all participants with depressive-related disorder, 126 were comorbid with other psychiatric disorders like anxiety disorder. Among all participants, 676 (59%) were not diagnosed with any past or current disorder and were classified as the “healthy” group.


TABLE 2. Mean, standard deviations, and item-total correlations of the Korean BDI-II.
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Internal Consistency and Convergent Validity

Cronbach’s alpha coefficient for internal consistency was 0.946, indicating a high level of internal reliability. Furthermore, the coefficients of Cronbach’s alpha ranged from 0.942 to 0.946 if individual items were deleted, suggesting that there is no significant benefit from excluding any individual items (Table 2). Means, standard deviations, and item-total correlations are presented in Table 2. Item-total correlations ranged from 0.546 to 0.762, which also indicates good internal consistency. To examine convergent validity, a correlational analysis was conducted, and its coefficients are presented in Table 4. The BDI-II total score was significantly correlated with the PHQ-9 total score (r = 0.853, p < 0.001) and CES-D total score (r = 0.862, p < 0.001), indicating good convergent validity. BDI-II also showed a significant correlation with the GAD-7 total score (r = 0.797, p < 0.001), a screening tool for generalized anxiety disorder (GAD) known to be closely related to depression.



Factor Structure

CFA was performed to examine the factor structure of BDI-II. Traditionally, Beck suggested a 2-factor model (a somatic-affective factor for items 4, 10–13, and 15–21, and a cognitive factor for items 1–3, 5–9, and 14) (Beck et al., 1996). However, Osman et al. (1997) proposed a 3-factor model (negative attitude factor for items 1–3, 5–10, and 14, performance difficulty factor for items 4, 11–13, 17, and 19, and somatic factor for items 15, 16, 18, 20, and 21) that showed greater fit than the 2-factor model. This result was replicated among Asian populations such as Taiwanese adolescents (Wu and Huang, 2014) and Korean adolescent samples (Lee et al., 2017). In this study, Beck’s 2-factor model and 3-factor model were both tested, and the 3-factor model showed a better model fit than the 2-factor model. Summary of Goodness-of-fit Indices for CFA is presented in Table 3 (Results from separate analyses between online advertisement sample and hospital visitor sample are presented in Supplementary Tables S1, S2). The 3-factor model and its factor loadings are depicted in Figure 1. Correlational coefficients between BDI-II total score and the three sub-factors are presented in Table 4.


TABLE 3. Summary of Goodness-of-fit Indices for CFA.
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FIGURE 1. Diagram of confirmatory factor analysis for 3-factor model. SM, Somatic Factor; PD, Performance Difficulty Factor; NA, Negative Attitude Factor.



TABLE 4. Correlation coefficients of the BDI-II total score with BDI-II sub-factors.
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Criterion Validity

To test the criterion validity of BDI-II, ROC analyses were conducted to detect either MDD or depressive disorder. The ROC curves are shown in Figure 2. Area under curve (AUC) for detecting MDD was 0.915 and for detecting depressive related disorder it was 0.846. To calculate optimal cut-off points, Youden’s index (Youden’s index J = sensitivity + specificity – 1) (Youden, 1950) was applied. A score of ≥23 was identified as the optimal cut-off score to detect MDD. At this cut-off score, BDI-II screened MDD patients with 0.833 sensitivity, 0.868 specificity, 0.365 positive predictive value (PPV), and 0.983 negative predictive value (NPV). To detect depressive disorder patients, a score of ≥17 was identified as an optimal cut-off score with sensitivity 0.809, specificity 0.764, PPV 0.402, and NPV 0.953. Sensitivity and specificity were calculated with the traditional cut-off scores from Beck et al. (1996) (mild = 14, moderate = 20, severe = 29). Detailed results of the ROC analyses are presented in Table 5.


[image: image]

FIGURE 2. ROC curve for MDD and DD.



TABLE 5. Results of ROC analyses for the MDD and DD.
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Item Response Theory Analyses

Item responses theory was applied to evaluate the test information function of BDI-II. The TIC is presented in Figure 3. The TIC represents how much information BDI-II provides at a certain level of depression. As presented in Figure 3, the BDI-II offered the most information with the lowest standard error of measurement at a depression level around 0–2.5 SD above the mean (Table 6) and forms a flat, plateau-like line, which indicates BDI-II is more suitable for testing severity evaluation (see Supplementary Table S3).


[image: image]

FIGURE 3. Test information curveof BDI-II. I(θ): Information value, θ: level of depression expressed in terms of standard deviation.



TABLE 6. Information Value for Each Area.
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DISCUSSION

This study aimed to examine the psychometric properties (e.g., reliability, factor structures, other construct validity) and diagnostic screening utility with optimal cutoff scores of the BDI-II within the framework of QUADAS-2. In addition, we investigated whether BDI-II would be appropriate as a severity or screening tool, using the IRT among Korean adult samples.

The Korean version of BDI-II showed an excellent level of internal consistency and item homogeneity and convergent validity. Cronbach’s alpha coefficient of 0.946 from this research was consistent or higher than those reported in the previous review of the internal consistency of the BDI-II among medical patients (i.e., ranging from 0.84 to 0.94) (Wang and Gorenstein, 2013). The Korean version of BDI-II also showed high correlations with other depression measures (i.e., PHQ-9 and CES-D), and GAD-7, which is also consistent with the previous comprehensive review of BDI-II (Wang and Gorenstein, 2013) and BDI-II validation study among adolescents in Korea (Lee et al., 2017). While analyzing individual items, all the original 21 BDI-II items remained. The item-total correlations of each item score with the total score ranged from.546 to.761. Items that showed high correlation included worthlessness, loss of pleasure (r = 0.759), loss of interest (r = 0.758), and self-dislike (r = 0.754), and items that showed lowest correlation included loss of libido (r = 0.546), changes in sleeping (r = 0.611), and changes in appetite (r = 0.601). Although it was reported that East Asians tend to express their depressive symptoms with somatic complaints (Yoo and Skovholt, 2001), somatic symptoms had the lowest correlations with BDI-II total scores. It is speculated that the lowest correlations might reflect the phenomenon that Koreans tend to report somatic symptoms not only for their depressive symptoms but also various psychiatric or health conditions. In addition, in our study, non-clinical samples had higher scores on the somatic symptoms than other depressive symptoms, indicating that somatic symptoms would be less depression specific.

In previous studies conducted with Western samples, the factor structure of the BDI-II was reported as a 2-factor model with somatic-affective factor and cognitive factor (Beck et al., 1996). However, in studies conducted in East Asian countries, a 3-factor model was suggested in adolescent samples (Wu and Huang, 2014; Lee et al., 2017). The somatic-affective factor of the 2-factor model was divided into “performance difficulty (PD)” and “somatic (SM)” factor. The 3-factor model was replicated in our Korean adult samples. In adolescent samples, the PD factor was first proposed to reflect the perception that adolescents are under the control of authority such as parents pursuing autonomy and competence, and experience conflicting demands arising from family, school, and peer groups (Byrne and Baron, 1993; Byrne et al., 1995). In the East Asian samples, the 3-factor model might have a better fit because individuals in East Asia seem to express depression with symptoms such as agitation, irritability, and concentration difficulty that occur when experiencing excessive pressure for achievement (Lee et al., 2017).

To assess the usefulness of BDI-II as a screening tool, optimal cut-off points for Korean adult population were suggested. Compared to the original criteria suggested by Beck et al. (1996), the 23-point cut-off score showed better performance detecting MDD than the moderate (score of 20) or severe (score of 29) criteria. For detecting DD, the 17-point cut-off score showed the best result. This result also showed better performance than the original mild level criterion (score of 14) (Beck et al., 1996). Based on these results, it seems reasonable to use 23 points as a criterion for moderate depression and 17 as a criterion for mild depression when measuring depression in the Korean population. The MDD group was strictly limited to people who were in current major depressive episodes, whereas the DD group included persistent depressive disorder (PDD) and depressive disorder not otherwise specified, as well as cases who were fully remitted from depressive disorder but still on medication. This interpretation is supported by previous studies. One study that measured the severity of college students at a student counseling center suggested 16 points for a mild cut-off score and 24 points for a moderate cut-off score (Sprinkle et al., 2002). Other studies reporting BDI-II cut-offs for the Korean population also support our data. Research by Sung et al. (2008) utilized the HDRS mild level as an index test reported 18 as a cut-off score, which is close to our DD cut-off score. Another study (Lim et al., 2011) that recruited MDD patients also suggested 22 as a cut-off score.

Finally, IRT analysis was used to determine whether BDI-II was more suitable as a screening tool or severity rating tool. IRT analysis suggested that BDI-II could offer equivalent information value from an average depressed population (where θ is 0) to a severely depressed population (where θ is 3), which is excellent for a severity rating tool, as mentioned earlier. This result is in line with a previous study (Brouwer et al., 2013) that conducted an IRT analysis of the BDI-II. A study by Brouwer et al. (2013) reported flat-looking TIC graphs for the range θ = 0–2, and argued that this may be more advantageous for detecting changes in depression in the clinical field. These results of the IRT analysis of BDI-II are consistent with the original intent of developing the BDI-II scale, which was to measure the depth of depression rather than simply presenting a single cut-off point (Beck et al., 1996). This suggests that BDI may be more useful for measuring depressive severity in clinical populations and for measuring depressive severity as an index of treatment responses.

Some limitations should be noted. In the present study, instead of using the Structured Clinical Interview for DSM-5 (SCID-5) which is regarded as golden standard for the diagnosis, M.I.N.I. was used as a reference test to confirm the compatibility of the BDI-II as a screening tool. Even though a trained psychologist administered the structured diagnostic interview, the M.I.N.I. was designed to reduce false negatives to avoid missing cases with actual illnesses (Sheehan et al., 1998). Therefore, it is possible to over-diagnose with the M.I.N.I., which might have affected the sensitivity or specificity of the BDI-II. Thus, in a future study, the results of the current study must be replicated by using different reference tests such as the SCID-5.

Since this study recruited samples from two different settings (hospitals and online advertisement) with different methods (consecutive sampling, random sampling), although factor structures of the BDI-II in each setting were identically favorable for a 3-factor model, future studies should identify whether participants recruited from online advertisements have distinctive characteristics from off-line hospital visitors. Lastly, this study provided test information value and item characteristics on the results of IRT analysis (see Supplementary Figures S1, S2). A future study might identify the best performing items of the BDI-II given the Korean population’s response style to and characteristic of each item of the BDI-II.

Despite the aforementioned limitations, the current study was the first validation study with adult Korean samples using the Korean version of the BDI-II with a formal license. This study was conducted rigorously in accordance with the QUADAS-2 framework, a system for evaluating screening tools. In addition, a relatively large sample of more than 1,000 people was used, and a cut-off score most appropriate for Korean people was calculated through a diagnostic interview with every single study participant. Finally, in addition to providing one single cut-off score, the IRT analysis suggested that the BDI-II may be a more appropriate tool for rating severity rather than screening.
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Three widely used interpersonal trust measurement scales [Interpersonal Trust Scale (ITS), Philosophies of Human Nature Scale (RPHNS), Company Trust Scale (CTS)] have seldom been applied in non-Western contexts. Different social environments may lead to variation in the level or structure of trust. Therefore, it is necessary to compare the applicability of these scales to different levels of trust-related traits in Eastern cultures so that researchers can choose appropriate scales for relevant studies. This study attempted to conduct a comparative analysis of the ITS, RPHNS, and CTS. A sample of 725 Chinese college students was analyzed. Total score correlations and latent factor correlations estimated by confirmatory factor analysis (CFA) for a first-order three-factor model were assessed, and then the quality of the item parameters, test reliability and standard errors, and test information were assessed. The results are as follows: (1) the ITS and the RPHNS assessed almost the same trust traits; therefore, only the ITS and the RPHNS are compared in the next sections; (2) the original structure of only the RPHNS is verified; (3) some items on the ITS do not work well, while the RPHNS has higher overall test reliability; and (4) the average item information provided by the RPHNS is higher across all trait levels. In most cases, the RPHNS is the better choice in the Chinese cultural context.

Keywords: interpersonal trust, college students, item response theory, scale evaluation, Chinese culture


INTRODUCTION

Trust refers to a positive psychological expectation that an individual holds toward the behavior and purpose of someone he/she meets during his/her interactions with others or the social environment (Zhao et al., 2013). Research has proven that trust serves as a prerequisite for a sound relationship in social interactions (Righetti et al., 2011). In a cooperatively interactive group activity, trust is conducive to the consolidation of solidarity between group members and the enhancement of group performance (Stolle et al., 2008; Chen et al., 2010). In politics, trust is also one of the decisive factors that determines whether people support a public policy (Zhang et al., 2014). Economically, trust is helpful in simplifying transaction procedures and reducing transaction costs. However, trust may be the major cause of being tricked or duped (Shi et al., 2015). Studies have shown that there are relatively close relationships between interpersonal trust and personality, ego, depressive emotions, and Internet addiction among college students (Xin and Zhou, 2012; Xu T.J. et al., 2017).

In studies on interpersonal trust, widely used measuring tools include the Interpersonal Trust Scale (ITS) developed by Hochreich and Rotter (1970) based on social learning theory, the Philosophies of Human Nature Scale (RPHNS) revised by Wrightsman (1964), and the Company Trust Scale (CTS) created by Hunt et al. (1983). Although these three scales are widely used in Western countries, studies on their reliability and validity in a Chinese context are relatively few and insufficient (Jian, 2007). Additionally, changes in the social environment influence the level and structure of trust (Yang and Peng, 1999). Therefore, it is necessary to determine the factor structure and psychometric characteristics of these scales and to compare their applicability to different trust properties while accounting for the current period and the Chinese cultural context. This approach will allow researchers to choose appropriate scales and conduct related research in contemporary Chinese cultural contexts.

The aforementioned three scales were all created based on classical test theory (CTT). However, recent years have seen the rise of item response theory (IRT) and its technology. IRT has been used to evaluate the psychometric characteristics of three types of depression assessment scales (Adler et al., 2012; Umegaki and Todo, 2017). Compared with CTT, IRT has the following excellent properties. First, the category response threshold (parameter b) of the item and the trust property of the subject use the same metric system. Second, the results of different experiments with the same psychological traits can be compared (Luo, 2012). Third, through item parameter estimation, IRT can directly and accurately reflect the experimental characteristics of each item. Moreover, the application trend of the scale for different features can be demonstrated via a reliability curve and an average item information curve (Olino et al., 2013). Thus, the purpose of this study is to compare the psychometric characteristics of the aforementioned three scales via IRT technology and to make several suggestions for the application of the scales.



MATERIALS AND METHODS


Participants

Students from four universities in Nanchang City completed the questionnaires. A total of 725 valid questionnaires were collected. The age of the subjects ranged from 17 to 23 years (M = 19.16, SD = 1.184). A total of 37.1% of the respondents were male, and 62.9% were female.



Measures

The Chinese versions of the three trust assessment scales are applied in this study (revised edition; Wang et al., 1999).

The Chinese version of the ITS has 25 items with two dimensions: trust in relatives and friends and trust in people who have no direct relation. The aim is to measure subjects’ judgment of the reliability of others’ words and behavior. Scores are given on a five-point scale. There are 12 positive items and 13 negative items.

The Chinese version of the RPHNS has 20 items with two dimensions: trustworthiness and cynicism. Scores are given on a six-point scale ranging from −3 to 3. For the convenience of the IRT analysis, scores of one to six are given in this research. There are 10 positive items and 10 negative items.

The Chinese version of the CTS has 18 items with three dimensions: dependability, predictability, and reliability. The goal is to measure the degree to which intimates trust each other. Scores are given on a seven-point scale. There are 9 positive items and 9 negative items.



Analysis


(1)Common method bias (CMB) test. Before analyzing the psychometric characteristics of the scales, Harman’s single-factor test was used to determine whether CMB existed (Zhou and Long, 2004).

(2)Analysis of trait congruency. To ensure that the same psychological properties were measured by all three scales, correlations among the total scores of the three scales were analyzed. On the basis of the three scales, a higher-order model included all dimensions in the three scales, treating a single scale as a second-order structure. In addition, confirmatory factor analysis (CFA) was employed to assess the latent correlation among all the potential factors to verify the congruency of the scales in terms of psychological properties (Umegaki and Todo, 2017).

(3)Construct validity analysis. These scales are widely used in the West and the East (Guinot et al., 2014; Jin et al., 2017). However, religious beliefs and social class problems affect these scales, meaning that they may not be adequately applicable in the Chinese cultural context. Moreover, few studies have explored the localized structure of these scales in China. Therefore, CFA was adopted to verify the original structures of the scales. If the original structure was not verified, exploratory factor analysis (EFA) was performed. Three fit indices, i.e., the comparative fit index (CFI), standardized root mean square residual (SRMR), and root mean square error of approximation (RSMEA), were employed for assessment purposes in both analytical methods.

(4)Analysis of item parameters and test information under the guidance of IRT. The common IRT multilevel score models are as follows: the generalized partial credit model (GPCM) (Muraki, 1992), the graded response model (GRM) (Samejima, 1969), and the generalized rating scale model (GRSM) (Masters, 1982). With the aim of selecting a model with a good fit to the test data, indices such as the Akaike information criterion (AIC), Bayesian information criterion (BIC), and −2 × Log-Lik were used to compare the fit precision of the scales under different IRT models. Once the model was determined, the psychometric characteristics of the scales were further investigated within the IRT framework. In addition, the scales’ item parameter quality, differential item functioning (DIF), reliability, deviation, average item information, and relative efficiency were analyzed, and all the scales were compared.





Data Analysis: Software and Algorithm

SPSS 23.0 was used to execute the descriptive statistics analysis and reliability analysis. The maximum likelihood estimation was applied when conducting EFA and CFA in Mplus 7.4. The package mirt in R was employed to estimate the IRT parameters (the EM algorithm was used), and a model-fitting test was conducted. The package lordif in R was used in DIF analysis. Figures including the reliability curve and the standard error curve were created using the catR and plotrix packages in R.



RESULTS


CMB Test

The CMB test result indicated that the characteristic roots of 18 factors exceeded 1, the first (largest) of which explained merely 10.76 percent of the total variance of the data, less than 40 percent of the critical value (Zhou and Long, 2004). Therefore, no CMB exists.



Analysis of Trait Congruency

In this research, the Cronbach’s alpha coefficients of the ITS, RPHNS, and CTS were 0.70, 0.74, and 0.71, respectively, indicating acceptable reliability. The analysis of the correlation among the three scales revealed moderately positive correlations among the total scores of all the tests, with the following correlation results: 0.57 (ITS and RPHNS), 0.35 (ITS and CTS), and 0.39 (RPHNS and CTS), P < 0.01. A CFA model formulated to test the relativity among the three scales yielded the following fit indices: CFI = 0.66, SRMR = 0.08, and RMSEA = 0.04. For all three scales, the multidimensional structure led to a relatively low CFI value (Umegaki and Todo, 2017). The SRMR and RMSEA fit well with each other, indicating an effective model fit (Maydeu-Olivares et al., 2017). The correlations among the factors were 0.80 (ITS and RPHNS), 0.48 (ITS and CTS), 0.57 (RPHNS and CTS).

Based on the above results, the ITS and the RPHNS assessed almost the same trust traits, but the CTS may assessed different traits. To ensure the fairness and rigor of comparison, the next sections aim to determine the psychometric characteristics of only the ITS and the RPHNS and to compare their applicability to different trust properties.

A CFA model was established only for the ITS and the RPHNS, with the following results: CFI = 0.75, SRMR = 0.08, RSMEA = 0.06, and a factor correlation of 0.78.



Construct Validity Analysis

Confirmatory factor analysis was used to confirm the original factor structures of the scales, and the results are shown in Table 1. According to the CFI, SRMR, and RMSEA fit indices, the original factor structure of the RPHNS fit well, but the original factor structure of the ITS was not verified. Even after the addition of a higher-order model, the results showed little change. As a result, it was essential to conduct new analyses of the structure and dimension of the ITS. The bi-factor model, oblique factor model and higher-order model were all considered, and the higher-order model was the final choice. The reasons for the selection of the higher-order model are as follows. First, from the perspective of model fit, although both the higher-order model and the bi-factor model fit well, because of the complexity of the latter model, it must estimate more parameters and is more difficult to converge (Xu S. et al., 2017). Second, the oblique factor model cannot analyze common effects. However, because a higher-order model is superior to a lower-order model, it separates common effects from unique effects and places more emphasis on the in-depth analysis of the factor structure (Gu and Wen, 2017). Finally, because comparison of the scales was the major purpose of this research, attention must be paid to the scales from an overall perspective.


TABLE 1. Scales’ fit indices for different structures.

[image: Table 1]The data were randomly divided into two equal parts, one of which was subjected to EFA and the other to CFA in the higher-order model. The fit indices of the structure of the scales and the factor loading of the higher-order model are shown in Table 1 and Supplementary Appendix 1, respectively. In Supplementary Appendix 1, most of the items have relatively high factor loadings, but there are some low values, as seen in the 18th, 23rd, and 24th items on the ITS, the 4th and 17th items on the RPHNS. Although the above items had rather low factor loadings, they were not deleted because revising the scales was not the purpose of this research.

Table 2 shows the comparison between the old and new structures in detail. (1) In contrast to its former two-dimensional structure, the ITS encompassed three dimensions. Based on the names of the previous dimensions and the factor loadings of the items, these three dimensions were named social phenomena, trust in others, and political trust. Table 2 indicates that political trust is the new ITS dimension. (2) The original dimensions of the RPHNS were verified.


TABLE 2. Comparison between the original and new dimensions of the ITS.

[image: Table 2]


IRT Analysis


Fit Analysis of the IRT Model

A comparison of the fit precision of the two scales was performed within the frameworks of the GPCM, GRSM, and GRM. The indices compared were the AIC, BIC, and −2 × Log-Lik. As shown in Table 3, the GRM generally fit the two scales best and was therefore selected. The mathematical expression is as follows: [image: image], where “i” refers to the item number, and “k” refers to the scoring category. Furthermore, “[image: image]” refers to the probability of answering by a subject whose psychological properties level is “θ” and whose score is “k” or more on item “i” (Chen et al., 2006).


TABLE 3. Psychometric characteristics of the scales within the IRT framework.

[image: Table 3]


Estimation and Analysis of the Item Parameters

The item parameters of the ITS, RPHNS were estimated and analyzed via the GRM model, detailed results of which are shown in Table 4. The underperforming items whose discrimination was less than 0.7 (Fliege et al., 2005) on these three scales were items 3, 8, 13, 17, 18, 21, 23, and 24 of the ITS and items 3, 8. Hence, with respect to item quality, the RPHNS was better than the other.


TABLE 4. Item parameters of the scales (under the GRM).

[image: Table 4]


DIF Analysis

Region (urban, rural) and gender (male, female) were selected as grouping variables. The logistic regression (LR) method and McFadden’s pseudo R2 variation were used for DIF analysis. When R2 variation was greater than 0.02, DIF was indicated to exist in the item (Choi et al., 2010). The results showed that there was no DIF between the two scales.



Test Reliability Coefficient and Deviation Curve

One of the advantages of IRT is that it can offer every subject a corresponding test reliability and deviation. The formula for calculating the reliability coefficient is [image: image], and the formula for deviation is [image: image]. “I(θ)” refers to the amount of information that a subject whose psychological properties level is θ contributes to the test (Luo et al., 2009). The reliability and deviation of the two scales were calculated under the GRM model, and the results are shown in Figures 1, 2, respectively. The ITS test reliability coefficients of subjects with different trust properties ranged from 0.76 to 0.80. Subjects whose trust properties ranged from −1 to 1 yielded test reliability values of approximately 0.8. However, the reliability values of subjects whose trust properties were at the two extremes were relatively low. The test reliability coefficients of the RPHNS ranged from 0.82 to 0.88. Subjects whose trust properties ranged from −2 to 2 yielded test reliability values of approximately 0.87. Likewise, the test reliability coefficients of subjects whose trust properties were lower than two standard deviations of the average value were approximately 0.86. However, the test reliability coefficients of subjects whose trust properties were higher than 2 standard deviations of the average value decreased to approximately 0.84. Generally, the RPHNS exhibited comparably high test reliability and guaranteed the test reliability of subjects with relatively low trust property levels.


[image: image]

FIGURE 1. Reliability chart of scales by different trust properties.



[image: image]

FIGURE 2. Deviation chart of scales by different trust properties.




Average Item Information Curve

The average item information curve is the amount of information that each item offers. As shown in Figure 3, the curves for each scale were in distinct locations. At different trait levels, the curve of the RPHNS was always above the curve of the ITS, which indicated that the RPHNS had higher item quality.


[image: image]

FIGURE 3. Average item information curve.




DISCUSSION

As mentioned above, although the CTS was significantly positively correlated with the other two scales in terms of total scores, the correlation coefficient was somewhat low. The total scores correlation coefficient between the RPHNS and ITS was 0.57. The CFA results show that the factors were highly correlated with one another, with a correlation coefficient of 0.80 (After removing the CTS, the factor correlation between them was 0.78). By comparison, the correlation coefficients of the CTS with respect to both scores and factors ranged from 0.48 to 0.57. Both the ITS and RPHNS involve commitment to moral standards and beliefs and have similar item content. For the trusted subject reflected in the scale, the CTS focuses on familiar subjects, such as trust in companions’ behavior and relationship. The RPHNS and ITS measure trust in general subjects in society or in the social environment. For example, the ITS addresses trust in the courts, officers, sales promoters, and experts, and the ITS and RPHNS evaluate most people’s trust in attitudes toward social life. Therefore, such differences in focus may lead to low correlation coefficients.

According to the construct validity analysis, the original dimensions of only the RPHNS were verified. A three-dimensional construct was verified after re-exploring the ITS. The factor of political trust was added to the original dimensions. The scores for the ITS suggest disparities in terms of religious belief, family background, and social class (Xu, 2010). With regard to the property of trust, the related research in the West places more emphasis on personal factors, including responsibility and ability (such as trust in general subjects in society in the ITS), while Chinese studies pay more attention to interpersonal relations, including personal relations in the process of socialization (Chang and Holt, 1991). Differences also exist between China and Western countries in the relationship between personal factors and interpersonal relations. In the West, personal factors are independent of human relations and sometimes are prior to the latter (Wang, 2008). However, in Chinese culture, when Chinese people communicate with others, they have different modes of trust because of their different social identities, statuses and relationships (Wang et al., 2016). Hence, deviation is unavoidable if the Western scales are directly applied to Chinese subjects. Furthermore, trust, interpersonal relations, and social intercourse are often intertwined. Changes in the social environment have an uncertain impact on trust. More specifically, the level or the structure of trust may be influenced (Yang and Peng, 1999).

The analytical results of IRT showed that although the same psychological properties were tested by the ITS and the RPHNS, different psychometric characteristics appeared during the application of the scales. In terms of item parameters, some items of the ITS did not work well due to their low discrimination. This finding is in accordance with previous research results: scores on items that convey negative meanings are poorly correlated with the total scores for the ITS (Jian, 2007). In addition, some items concerning politics and beliefs also showed low discrimination, including item 3 (national prospects), item 13 (international affairs), and item 18 (firm belief) of the ITS and item 4 (principles of treating others in the Bible) and item 17 (adherence to ideas) of the RPHNS. Regarding test reliability, the RPHNS showed high test reliability coefficients. Even the subjects whose trust properties were low had high test reliability.



CONCLUSION AND SUGGESTIONS

In this study, the psychometric characteristics of two common trust assessment scales were analyzed and compared using college students as the research sample. The following results were found: the ITS and the RPHNS assessed almost the same trust traits, while the CTS did not; both the ITS and the RPHNS had high reliability, with higher reliability exhibited by the RPHNS; and the original dimensions of only the RPHNS were verified, while a new dimension was added (i.e., political trust) after the re-exploration and verification of the ITS.

Based on the conclusions above, some suggestions are provided for selecting the best trust assessment scale. First, taking the properties of subjects into consideration, trust can be divided into general trust and special trust. The former refers to trust in all those who share the same beliefs, while the latter refers to trust in intimate people only, such as relatives and friends, in the process of socialization (Wessen et al., 1951). Regarding the purpose of the scale creators and the item content of the scales, the RPHNS can be used to test general trust (Jian and Tang, 2006); the ITS is the better choice to test both general and special trust. Second, the RPHNS should be used when a rigorous scale structure is needed because its structure is stable even if uncertain changes in the social environment influence the level and structure of trust. Third, the RPHNS is adequate when there is high demand for test reliability and item quality.


Limitations and Outlook

As a psychological property, trust differs by gender. Females display a higher level of trust than males (Li et al., 2007). Candidly, gender balance was not sufficiently achieved in this study. This limitation may have caused an imbalance in the subjects’ trust properties in this research. In terms of sample representativeness and result generalizability, this study has certain deficiencies. However, although the study was conducted in only one area, the college students who were tested came from all parts of China. Moreover, the sampled students covered the junior college and undergraduate education levels, taking urban and rural areas and grade level into account. To a certain extent, therefore, this sample is representative of Chinese college students overall.

This study repeated the analysis of the three scales (one of which was abandoned during the process of data analysis). From the perspective of cross-cultural comparison and research rigor, there are several reasons for these shortcomings. (1) The multidimensionality of the trust scales increases the workload of data analysis and increases the difficulty of construct verification as well as comparative analysis, which is embodied in the analysis of trait congruency. In addition, the multidimensional construct is more complex in the model, and more parameters must therefore be used. To ensure the accuracy of the results, we have used a variety of analytical methods to improve the quality of this research. (2) The cross-cultural context makes construct verification more complex. This difficulty also shows that cross-cultural research is necessary and that it requires more rigorous, high-quality research. (3) To sum up, to achieve balance between the research purpose and the accuracy of the results, this study focuses more on the analysis of the scales.

Three popular foreign scales were selected because they are widely used. However, according to previous research, cultural disparity exists between China and Western countries with respect to trust properties. Thus, deviation is unavoidable when Western scales are applied to Chinese subjects. Future researchers should create a new trust assessment scale that reflects the Chinese cultural context.



DATA AVAILABILITY STATEMENT

All datasets generated for this study are included in the article/Supplementary Material.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Center of Mental Health Education and Research, School of Psychology, Jiangxi Normal University. The patients/participants provided their informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

BD and WZ collaborated on the design of the study and were responsible for the statistical analyses and the writing of the manuscript. YW provided ideas for data analysis. XJ provided ideas for manuscript writing. All authors drafted the manuscript and approved it for publication.



FUNDING

This project was supported by the Young Talent Cultivation Program of Jiangxi Normal University (2017 year) and by the Science and Technology Project of the Jiangxi Education Department (Grant No. GJJ170230).


SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00010/full#supplementary-material



REFERENCES

Adler, M., Hetta, J., Isacsson, G., and Brodin, U. (2012). An item response theory evaluation of three depression assessment instruments in a clinical sample. BMC Med. Res. Methodol. 12:84. doi: 10.1186/1471-2288-12-84

Chang, H. C., and Holt, G. R. (1991). More than relationship: Chinese interaction and the principle of Kuan-Hsi. Commun. Q. 39, 251–271. doi: 10.1080/01463379109369802

Chen, P., Ding, S. L., Lin, H. J., and Zhou, J. (2006). Item selection strategies of computerized adaptive testing based on graded response model. Acta Psychol. Sin. 38, 461–467.

Chen, Y., Shi, K., and Luo, D.-X. (2010). Trust in organizations: maintaining and repair. Adv. Psychol. Sci. 18, 664–670.

Choi, S. W., Grady, M. W., and Dodd, B. G. (2010). A new stopping rule for computerized adaptive testing. Educ. Psychol. Meas. 70, 37–53. doi: 10.1177/0013164410387338

Fliege, H., Becker, J., Walter, O. B., Bjorner, J. B., Klapp, B. F., and Rose, M. (2005). Development of a computer-adaptive test for depression (D-CAT). Qual. Life Res. 14, 2277–2291. doi: 10.1007/s11136-005-6651-9

Gu, H., and Wen, Z. (2017). Reporting and interpreting multidimensional test scores: a bi-factor perspective. Psychol. Dev. Educ. 33, 504–512. doi: 10.16187/j.cnki.issn1001-4918.2017.04.15

Guinot, J., Chiva, R., and Roca-Puig, V. (2014). Interpersonal trust, stress and satisfaction at work: an empirical study. Pers. Rev. 43, 96–115. doi: 10.1108/pr-02-2012-0043

Hochreich, D. J., and Rotter, J. B. (1970). Have college students become less trusting? J. Personal. Soc. Psychol. 15, 211–214. doi: 10.1037/h0029433

Hunt, R. W., Kohn, P. M., and Mallozzi, C. B. (1983). Factor analysis of the interpersonal trust scale with a noncollege population. J. Personal. Assess. 47, 507–508. doi: 10.1207/s15327752jpa4705_10

Jian, J. (2007). The Reliability and Validity of Related Scales of Interpersonal Trust and the Relations with Mental Health in Collegian. master thesis, Shandong University, Jinan.

Jian, J., and Tang, M. Q. (2006). The reliability and validity of revised philosophies of human nature scale in Chinese college students. Chin. J. Clin. Psychol. 14, 347–348.

Jin, X., Li, Y. M., Li, X. S., Yang, L. Q., and Lao, Y. C. (2017). Relationship among online social attitude, online trust, interpersonal trust, social anxiety and loneliness. Chin. J. Clin. Psychol. 25, 185–187. doi: 10.16128/j.cnki.1005-3611.2017.01.042

Li, H. J., Xu, Y., and Guo, Y. Y. (2007). Interpersonal trust-distrust: is it unidimensional or bidimensional? Psychol. Dev. Educ. 23, 112–116.

Luo, Z. S. (2012). Item Response Theory. Beijing: Beijing Normal University Press.

Luo, Z.-S., Ouyang, X.-L., Qi, S.-Q., Dai, H.-Q., and Ding, S.-L. (2009). IRT information function of polytomously scored items under the graded response model. Acta Psychol. Sin. 40, 1212–1220. doi: 10.3724/sp.j.1041.2008.01212

Masters, G. N. (1982). A rasch model for partial credit scoring. Psychometrika 47, 149–174. doi: 10.1007/bf02296272

Maydeu-Olivares, A., Shi, D., and Rosseel, Y. (2017). Assessing fit in structural equation models: a monte-carlo evaluation of rmsea versus srmr confidence intervals and tests of close fit. Struct. Equat. Modeling Multidiscip. J. 25, 389–402. doi: 10.1080/10705511.2017.1389611

Muraki, E. (1992). A generalized partial credit model: application of an EM algorithm. Appl. Psychol. Meas. 16, 159–176. doi: 10.1177/014662169201600206

Olino, T. M., Yu, L., McMakin, D. L., Forbes, E. E., Seeley, J. R., Lewinsohn, P. M., et al. (2013). Comparisons across depression assessment instruments in adolescence and young adulthood: an item response theory study using two linking methods. J. Abnorm. Child Psychol. 41, 1267–1277. doi: 10.1007/s10802-013-9756-6

Righetti, F., Finkenauer, C., and Rusbult, C. (2011). The benefits of interpersonal regulatory fit for individual goal pursuit. J. Pers. Soc. Psychol. 101, 720–736. doi: 10.1037/a0023592

Samejima, F. (1969). Estimation of latent ability using a response pattern of graded scores. Psychometrika 34, 1–97. doi: 10.1007/BF03372160

Shi, Y., Xu, F., Luo, J., Li, Y., and Liu, C. (2015). Trust in behavioral economics: formation mechanisms and influential factors. Adv. Psychol. Sci. 23, 1236–1244. doi: 10.3724/sp.j.1042.2015.01236

Stolle, D., Soroka, S., and Johnston, R. (2008). When does diversity erode trust? Neighborhood diversity, interpersonal trust and the mediating effect of social interactions. Polit. Stud. 56, 57–75. doi: 10.1111/j.1467-9248.2007.00717.x

Umegaki, Y., and Todo, N. (2017). Psychometric properties of the Japanese CES–D, SDS, and PHQ–9 depression scales in university students. Psychol. Assess. 29, 354–359. doi: 10.1037/pas0000351

Wang, D. D. (2008). Research on Network Interpersonal Trust of College Students. Doctoral Dissertation, East China Normal University, Shanghai.

Wang, P., Liang, Y., Li, Y., and Liu, Y. (2016). The effects of characteristic perception and relationship perception on interpersonal trust. Adv. Psychol. Sci. 24, 815–823. doi: 10.3724/sp.j.1042.2016.00815

Wang, X. D., Wang, X. L., and Ma, H. (1999). Mental Health Rating Scale Manual. Beijing: China Journal of Mental Health Press.

Wessen, A. F., Weber, M., and Gerth, H. H. (1951). The religion of China: confucianism and taoism. Am. Sociol. Rev. 16, 890–891. doi: 10.2307/2087534

Wrightsman, L. S. (1964). Measurement of philosophies of human nature. Psychol. Rep. 14, 743–751. doi: 10.2466/pr0.1964.14.3.743

Xin, Z.-Q., and Zhou, Z. (2012). A cross-temporal meta-analysis of changes in Chinese college students’ interpersonal trust. Adv. Psychol. Sci. 20, 344–353. doi: 10.3724/sp.j.1042.2012.00344

Xu, H. Y. (2010). Revision of interpersonal trust scale and its application in college students. Data Cult. Educ. 32, 222–223.

Xu, S., Yu, Z., and Li, Y. (2017). Simulated data comparison of the predictive validity between bi-factor and high-order models. Acta Psychol. Sin. 49, 1125–1136. doi: 10.3724/sp.j.1041.2017.01125

Xu, T. J., Hu, P., and Guo, X. M. (2017). The Effect of social exclusion on interpersonal trust: the role of emotional cues. Chin. J. Clin. Psychol. 25, 1064–1068.

Yang, Z., and Peng, S. (1999). Conceptualization of interpersonal trust in China: a perspective of interpersonal relationship. Sociol. Study 13, 3–23.

Zhang, S., Xu, Z., and Xu, Y. (2014). Social justice and political trust: the mechanism of cooperation with government. Adv. Psychol. Sci. 22, 588–595. doi: 10.3724/sp.j.1042.2014.00588

Zhao, J., Sun, X., Zhou, Z., Wei, H., and Niu, G. (2013). Interpersonal trust in online communication. Adv. Psychol. Sci. 21, 1493–1501. doi: 10.3724/sp.j.1042.2013.01493

Zhou, H., and Long, L. (2004). Statistical remedies for common method biases. Adv. Psychol. Sci. 12, 942–950. doi: 10.3969/j.issn.1671-3710.2004.06.018


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Dai, Zhang, Wang and Jian. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.











	 
	ORIGINAL RESEARCH
published: 07 February 2020
doi: 10.3389/fpsyg.2020.00007





[image: image]

Developing a Computerized Adaptive Test to Assess Stress in Chinese College Students

Xueyin Tian1,2 and Buyun Dai1*

1School of Psychology, Jiangxi Normal University, Nanchang, China

2Department of Psychology, School of Social Development and Public Policy, Fudan University, Shanghai, China

Edited by:
Hui-Fang Chen, City University of Hong Kong, Hong Kong

Reviewed by:
Chia-Ling Hsu, The Education University of Hong Kong, Hong Kong
Wolfgang Rauch, Ludwigsburg University of Education, Germany

*Correspondence: Buyun Dai, biweijianpsy@qq.com

Specialty section: This article was submitted to Quantitative Psychology and Measurement, a section of the journal Frontiers in Psychology

Received: 29 August 2019
Accepted: 03 January 2020
Published: 07 February 2020

Citation: Tian X and Dai B (2020) Developing a Computerized Adaptive Test to Assess Stress in Chinese College Students. Front. Psychol. 11:7. doi: 10.3389/fpsyg.2020.00007

Stress is among the most prevalent problems in life; thus, measurement of stress is of great importance for disease prevention and evaluation. This work aims to develop a computerized adaptive test (CAT) application to measure stress (CAT-S) based on item response theory (IRT). Two types of analyses were performed. The first analysis was to meet the psychometric requirements of the CAT-S. A Paper and Pencil (P&P) test involving 226 items was developed based on eight stress-related scales, and 972 Chinese college students completed the test. The first seven scales were used to build the item bank, and the last scale (i.e., the Perceived Stress Scale, PSS) was used to determine the convergent validity of the CAT-S. With some statistical considerations, such as item fit, discrimination, differential item functioning (DIF), and the assumption of unidimensionality, the final item bank comprised 93 items. The second analysis was to simulate the CAT adaptively using the existing item response. A Bayesian method called Expected a Posterior method (EAP) was used to estimate θ. For the item selection strategy, the greatest item information was considered at each step. The stopping rule was determined by the fixed length (10, 11, 12, …, 20, and 93) or the prespecified level of measurement precision (standard errors of 0.3, 0.4, 0.5, 0.6, 0.7, and 0.8). Finally, the criterion validity was tested by using PSS as a criterion and analyzing the effect of CAT-S diagnosis with a receiver operating curve (ROC). The results showed that (1) the final stress item bank had good quality based on the psychometric evaluation, (2) the CAT-scores were highly correlated with the scores of the final item bank, (3) the scores of the P&P form of PSS were correlated with those of the CAT-S (r > 0.5), (4) the value of the area under the ROC curve (AUC) was greater than 0.7 under each stopping rule, and (5) the CAT-S needed only a small number of items to obtain a highly precise measure of stress. Therefore, the CAT-S presented the theoretically expected advantages, which enabled a rapid, accurate, and efficient dynamic and intelligent measurement of stress.

Keywords: stress, computerized adaptive test, item response theory, item bank, measurement precision


INTRODUCTION

Lazarus and Folkman (1984) proposed that stress was considered as the interaction between humans and the environment and used “person–environment fit” to explain it. When people face a potentially stressor, the intensity of the stress they experience depends on the evaluation of the event (appraisal) and their personal resources (coping). Good human adaptation to the environment leads to lower stress, and poor adaptation to the environment leads to higher stress. An increasing body of evidence has proven that high stress can lead to a variety of diseases, including physical and mental diseases, such as coronary heart disease, mental illness, or other occupational diseases (Motowidlo et al., 1986). Stress is a causal factor for poor health when adaptational demands exceed the body’s ability to resist stress (Amirkhan, 2012). A moderate rather than excessive amount of stress can actually be beneficial (Yerkes and Dodson, 1908). Therefore, it is essential to assess the severity of stress for disease prevention and evaluation.

To date, stress has been evaluated primarily with self-report scales, most of which were developed with classical test theory (CTT). Many well-known stress scales have been established, such as the Perceived Stress Scale (PSS) (Cohen et al., 1983), the Stress Overload Scale (SOS; Amirkhan, 2012), and the Depression Anxiety Stress scale (DASS; Chan et al., 2012). However, these scales have some drawbacks. First, these scales only model the total score; hence, they cannot quantify the quality of items. Second, these scales cannot be used for comparison among different test score systems. Third, the item difficulty to endorse and the participants’ stress level are not on the same scale. Finally, a large number of items are needed to meet the high measurement precision of the construct based on CTT.

To address the problems mentioned above, researchers have applied computerized adaptive testing (CAT) based on item response theory (IRT) to improve CTT, which can improve efficiency, balance measurement precision, and reduce respondent burden. There are some advantages with IRT, which provides a more comprehensive measurement framework for testing than does CTT (Edelen and Reeve, 2007). Furthermore, IRT provides the most appropriate items for given participants, which is a vital component of CAT. The system selects items automatically based on what it knows from previous items.

Due to the adaptive nature of the test, the participants receive different item sets. Generally, IRT-based CAT algorithms consist of five components: calibrated item bank, starting level, item selection, scoring method, and stopping rule (Smits et al., 2011). Furthermore, CAT makes it possible to use fewer items to achieve higher measurement precision, which can also reduce floor and ceiling effects (Embretson and Reise, 2000).

In previous studies, CAT was initially designed for cognitive tests (Wainer, 2000). A variety of CAT procedures have been used recently to assess personality or attitude (Yang, 2017; Bagby and Widiger, 2018). In addition, CAT has attracted much more attention in the field of quality of life issues, such as depression (Loe et al., 2017) and anxiety (Gibbons et al., 2017). However, the level of stress has seldom been studied in CAT.

In recent years, Chinese students’ mental health issues have become more serious, mainly because of various types of school-related stress (Duan, 2016). Due to the need for clinical research in China, we performed this research in the Chinese cultural environment. It is true that a certain level of stress may promote progress, but excessive stress can endanger health. Considering the shortcomings of CTT and the advantages of CAT, this study aimed to provide a new stress assessment technique by using CAT with a group of college students as the measurement sample. The purpose is to assess the actual stress levels of college students accurately, to gain an in-depth understanding of the psychological stress of college students, and to help them reduce psychological crises caused by stress. With CAT, the number of items is reduced while ensuring the accuracy of the test. Reliable evaluations can be obtained with participants with only a small number of items, which saves time and resources and facilitates accuracy, efficiency, and speed (Embretson and Reise, 2000).

Through the data analysis, this study develops a CAT of stress that mainly consists of the following two parts: (1) the construction of the computerized adaptive test for stress (CAT-S) item bank and (2) a real data CAT-S simulation study. We select a certain number of stress-related scales to form an initial item bank, analyze the psychometric characteristics of the item bank, obtain an adaptive complete item bank, and simulate the CAT with real data. Finally, we compare the application conditions under different degrees of measurement precision and explore the effectiveness of the CAT-S, such as its reliability and validity.



MATERIALS AND METHODS


Participants

The overall sample consisted of 972 Chinese University students (38.0% males, 62.0% females) with an average age of 19.12 years (SD = 1.39, ranging from 16 to 25) from different regions (49.3% urban, 50.7% rural) and majors (35.6% arts, 58.3% science, and 6.1% other). Students volunteered to participate.



Construction of the Item Bank for Stress


Measures

The Paper and Pencil (P&P) test comprises 226 items among eight Chinese version scales, including the DASS, SOS, College Student Stress Scale (CSSS; Li and Mei, 2002), Psychological Stress Feeling Scale for College Students (PSFS; Zhang et al., 2003), Psychological Stress Measurement Scale (PSMS)1, Psychological Stress Test (PST)2, Stress Scale for College Students (SSCS)3, and PSS. The first seven scales were used to build the initial item bank, and the final scale was used to determine the convergent validity of the CAT-S, which referred to the methods of previous scholars (Smits et al., 2011). All the scales were regarded as indicating the severity of stress in the previous month, and high mean scores reflected severe stress.

The DASS consists of 21 items with three factors, and we used only seven items related to stress. Items are scored on a Likert rating scale from 0 (did not apply to me at all) to 3 (applied to me very much). The alpha coefficient for the Chinese version of the DASS was 0.93 in a Chinese sample (Chan et al., 2012), and it is 0.81 in the current study.

The CSSS measures stress with 30 questions. We used 24 items among the personal hassle and academic hassle factors. Items are scored from 0 (no stress) to 3 (a lot of stress). CSSS featured good psychometric characteristic with a high coefficient alpha (0.91) in a Chinese sample (Li and Mei, 2002), and Cronbach’s alpha is 0.92 in the current study.

The SOS is the most recently published general stress measure, with a five-point Likert-type scale ranging from 1 (not at all) to 5 (a lot). The Chinese version of the SOS consists of 22 items, and the coefficient alpha was 0.94 in a Chinese sample (Su and Guo, 2014), which indicated good reliability. In the present study, the coefficient alpha of the SOS is 0.94.

The PSFS consists of 62 items. Participants were asked to indicate their feelings on a five-point Likert scale from 1 (never) to 5 (very strong). The PSFS possessed good reliability (alpha = 0.86) in a Chinese sample (Zhang et al., 2003), and the value is 0.97 in the present study.

This study also used three stress-associated scales from the Internet, including the PSMS (23 items), PST (50 items), and SSCS (21 items). In the current study, Cronbach’s alpha values for the three scales are 0.91, 0.95, and 0.89, respectively.

Finally, the PSS, a 14-item scale for measuring non-specific perceived stress, has become one of the most widely used psychological instruments. Items are scored from 0 (never) to 4 (very strongly agree). Individuals who obtain a total score greater than 28 are considered to have high stress. The PSS has been found to have adequate validity (Lee, 2012), and the internal consistency of this measure in the current study is acceptable (Cronbach’s alpha = 0.80). In addition, the three scales (SOS, PST, and SSCS) each contained a lie detection item, which was only used to filter participants and did not participate in the subsequent item bank construction process.



Unidimensionality

Above all, a one-dimensional model would be checked. Two conditions must be verified to assume unidimensionality: First, the first factor should account for at least 20% of the test variance (Reckase, 1979). Second, the ratio of the variance of the first factor to that of the second factor is higher than 4 (Reeve et al., 2007).

To confirm the unidimensionality of the selected items from seven scales, we first conducted a one-factorial exploratory factor analysis (EFA) to eliminate items with factor loadings less than 0.40 at a time (Wu et al., 2019). This approach was supported by Nunnally’s (1978) conclusions, which suggested that factor loadings smaller than 0.30 should not be taken seriously and that factor loadings smaller than 0.40 can easily be overinterpreted. We again conducted one-factorial EFA until the factor loadings for all remaining items were more than 0.4. Finally, we examined the level of interpretation of the main factor and the secondary factor on the overall test variance and calculated the ratio of these two factors. Then, we again conducted EFA with multiple factors, and the method of extracting factors was based on the rule of having a characteristic root over 1.



IRT Model Comparison

After the item bank meets the assumption of unidimensionality, a suitable IRT model must be selected for the parameter estimation. Some commonly used IRT models for polytomous data include the graded response model (GRM; Samejima, 1968), the generalized partial credit model (GPCM; Muraki, 1997), and the rating scale model (RSM; Andrich, 1978). To compare the accuracy of different IRT models and select the most suitable IRT model, the following three popular model fit indices were used: −2 log likelihood (−2LL), the Akaike information criterion (AIC), and the Bayesian information criterion (BIC). The three indices measured the goodness of fit of the statistical model and helped us to choose the model with the best fit. In general, smaller indices indicate better IRT model fit. The mirt R package (Chalmers, 2012) was used to carry out the model comparison and selection.



Local Independence

Local independence is an essential part of the IRT model, which means that item responses are not associated with each other when controlling for trait levels. To test local independence, the residual correlation was analyzed by Yen’s (1993) Q3 statistic using the mirt R package. The statistic is used to calculate the residual item scores and correlations among items under the IRT model. Cohen’s (1988) rules of thumb for correlation effect sizes suggest that Q3 values from 0.24 to 0.36 are moderate deviations and that values over 0.36 represent large deviations. Therefore, items with large deviations were eliminated from the item bank.



Item Discrimination

The items were chosen according to the discrimination parameters of the IRT model. The items with a discrimination ability of less than 0.7 were considered to have low quality (Fliege et al., 2005) and were removed from the item bank.



Item Fit

The S−χ2 statistic (Kang and Chen, 2008) was applied to test the item fit. Items with p-values of S−χ2 less than 0.01 were deemed to have a poor item fit (Flens et al., 2017) and were eliminated from the item bank.



Differential Item Functioning (DIF)

Differential Item Functioning (Embretson and Reise, 2000) analysis is used to identify systematic differences caused by group bias (the independent “group” variable was gender). In the multiscoring scale, DIF can be tested by logistic regression using the McFadden’s (1974) pseudo R2 method. This was identified in the lordif R package (Choi et al., 2011), and items with DIF were deleted one by one until the test had no DIF items.



The Simulated Stress CAT (CAT-S)

To simulate the adaptive version of the stress test, a CAT program was employed in the statistical environment of R software.



CAT-S Procedures

In the CAT procedure, the entry level was set to 0, and the Fisher information item selection method was used. The item with the greatest item information with the initial latent value was chosen as the first item. To estimate θ, a Bayesian method called Expected a Posterior method (EAP; Embretson and Reise, 2000) was used. For the item selection strategy, the greatest item information was considered at each step. The stopping rule was determined by the fixed number of items administered or the prespecified measurement accuracy. In order to reduce the burden of participants especially stressful people (Furnham, 1997), the maximum fixed number of items was set to 20 after trying a lot of item lengths. Then, some fixed-length stopping rules including 10, 11, 12, …, 20, and 93 items were applied to find a better one. To explain the rules between different precisions, the CAT was run under the required standard errors (SEs) of θ (SEs of 0.3, 0.4, 0.5, 0.6, 0.7, and 0.8). When the number of items has reached a certain amount, and even if the accuracy requirements have not been met, it is forcibly terminated. However, the specific value of “a certain number of items” should be determined based on the simulation results of the fixed-length test. Once the measurement accuracy or the maximum number of items was met, the test was terminated. In addition, an approximated value of classical reliability was provided.


Comparing Complete Data With the CAT Data

To prove the efficiency of the adaptive version, the CAT estimation must be similar to that of the final item bank, and the diagnosing criterion must be used to fix the item bank.

Two analyses were studied to compare the complete data and CAT data. One analysis calculated the Pearson correlations between their estimates (Cohen et al., 2009), and another method was used for criterion validity (McDonald, 1999). In this part, two criteria were set to check the results. The first criterion variable was a well-known stress scale (PSS), and concurrent validity was ensured using the Pearson correlation coefficient. The other one was a classification of high stress based on diagnosis by the PSS. The predictive utility (sensitivity and specificity) was assessed by the area under (AUC) the receiver operating curve (ROC). The “sensitivity” represents the probability that the participants are accurately diagnosed as having greater stress, while the “specificity” indicates the probability of being diagnosed as having no greater stress. In addition, the ROC curve for each stopping rule was plotted by the software SPSS 23.0. Among them, the PSS scale was used for the classification of stress, and the estimated theta in CAT-S was used as a continuous variable. AUC can evaluate the statistics for ROC curves with values ranging from 0.5 to 1. It is similar to random guessing with AUC = 0.5, and the predictive utility is perfect when AUC = 1. Besides, the predictive utility is moderate when AUC ranges from 0.7 to 0.9. The greater the AUC value, the better the diagnostic effect (Kraemer and Kupfer, 2006).



RESULTS


Psychometric Evaluation of the Stress Item Bank


Unidimensionality

Considering the factor loadings below 0.4 in the EFA, 38 items were excluded from the initial item bank. The first factor in a principal component analysis of the polychoric correlations accounted for 30.44% of the test variance, which met the Reckase (1979) criterion of 20%. The second factor explained only 4.30% of the variance, and the ratio of variance explained by the first two factors was 7.08, which was higher than the required minimum of 4. Based on these results, the remaining item bank for stress presented a single common factor (stress).



IRT Model Comparison

To find a suitable IRT model to fit the dataset, three commonly used polytomous IRT models were performed in R software, including GRM (−2LL = 340315, AIC = 341973.5, BIC = 346018), GPCM (−2LL = 341498, AIC = 343156, BIC = 347201), and RSM (−2LL = 347025, AIC = 347663, BIC = 349219). Obviously, the GRM model had the best fit among these models; therefore, this model was chosen for the subsequent analysis.



Local Independence

Under the GRM model, local independence was tested with the Q3 statistic. Because the Q3 value was larger than 0.36, 65 items were eliminated from the item bank. The remaining item bank supported local independence.



Item Discrimination

Regarding item discrimination, the values of all items were over 0.8 as expected. All the items had a relatively high level of discrimination power.



Item Fit

The S−χ2 statistic was examined. Eleven items were excluded because the p-values of S−χ2 were less than 0.01. Based on these results, it was proven that all remaining items fit well with the GRM.



Differential Item Functioning

The “gender” variable was used to analyze DIF. Gender was divided into two levels, including males and females. According to the pseudo R2 method, two items had DIF for gender in the changes in R2 over 0.02. The remaining items showed no DIF for gender after eliminating the two items.



Item Parameters

The GRM parameter estimation of items is shown in Table 1. The second column of the table represents the discrimination parameters (a); among these, item 19 has the lowest value (a = 0.816), and item 46 had the highest value (a = 2.804). The average level of discrimination was 1.376, indicating that the item bank had rather higher discrimination power and a considerable level of item quality. The other columns show the estimation of the threshold parameters. Furthermore, as expected in the GRM, the value of the threshold parameters for the items was ordered from b1 to b3 (b4).


TABLE 1. Estimated GRM parameters of a 20-item example from the final stress item bank (93 items).

[image: Table 1]After the previous steps, the final stress item bank comprised 93 items with acceptable quality (Table 2 presents the source of the item bank. Readers can ask the authors for the item bank).


TABLE 2. The source of the item bank.

[image: Table 2]


Stress CAT (CAT-S) Simulation


Characteristics of the CAT

First, under the condition of fixed number of items, when the length was set to 10 to 20 items, the average SE was between 0.245 and 0.322, and the reliability was higher than 0.890. Besides, the correlation coefficients between CAT-S and the final stress item bank were greater than 0.937. It can be seen that the precision obtained under these rules is high, the reliability is good, and it has a high correlation with the final stress item bank. In addition, the PSS has a total of 14 items, and the number of items in other scales participating in the construction of the item bank is greater than 14 questions (except for a subscale of seven questions extracted from DASS-21). Therefore, considering some factors (SE ≤ 0.3, reliability ≥ 0.9, and the length of items should not be so long, especially to take care of the emotions of high-stress subjects), 13-item was considered to be the optimal fixed length. After that, on the basis of the item length of 13, the influence of different precisions was further explored. It was found that the rule with an accuracy of 0.3 was optimal.

Table 3 shows the characteristics of the different stopping rules for the CAT-S. In addition to the defined column, the first row shows the CAT outcomes of the final stress item bank, while the first two columns show the average number of items used and the corresponding standard deviation (SD). The number of items used was clearly higher when the level of measurement precision and the SD were higher. The fourth column is the average SE of the actual θs on the basis of different levels of measurement precision. First, under all the rules of fixed length, the precision is high. Even when the item length is 10, the SE still reached 0.322. Second, when setting the length and termination precision rules at the same time, the actual SEs were expected to be smaller than those of the stopping rule. However, when the stopping rule was SE(θ) < 0.3, the average SE was slightly over 0.3. In fact, some participants may proceed through the preset maximum number of items (13) before meeting the prespecified value of SE; thus, the actual SE was higher than expected.


TABLE 3. Characteristics of the CAT under different stopping rules.

[image: Table 3]To compare the precision of CATs, marginal reliability (Green et al., 1984) was estimated under the framework of IRT. The results for marginal reliability can be found in the fifth column of Table 3, indicating a desirable level of reliability. The reliability estimates under different fixed-length rules were slightly different. When the item length was 20, the reliability was 0.937; when the item length was 10, the reliability was 0.890. However, when the fixed length was set to 13, the differences in reliability estimates were relatively large. For instance, the value was 0.895 with the SE(θ) < 0.3 level of precision and remained at 0.719 when the stopping rule was SE(θ) < 0.6. The measurement precision was influenced by the latent trait in IRT, which was not indicated by the single value for overall reliability. Instead, marginal reliability was calculated by the average reliability of all traits. The result should be a uniform distribution for test information in order to indicate an accurate estimate.

Finally, the sixth column shows the correlations between the estimated θ of the CAT and that of the final stress item bank. Clearly, all the correlations among them were relatively high. It was greater than 0.937 under all the fixed-length rule. Besides, under the condition of fixed length and termination accuracy, the degree of correlation was also acceptable. For instance, although the participants answered only 4.579 items on average when the measurement precision was set to SE(θ) < 0.5, it had a high correlation of nearly 0.888. In addition, it was obvious that the correlations were influenced by the level of measurement precision. Even with an average of 2.467 items used in the SE(θ) < 0.8 level of precision, the correlation was nearly 0.832.



Criterion Validity of the CAT

The SE(θ) < 0.3 or length(item) = 13 stopping rule is considered a better termination rule. At this time, 673 participants answered no more than 13 items, accounting for 69.17% of the total number of participants. Moreover, we presented the number of items used and reliability with the estimated θ under the SE(θ) < 0.3 or length(item) = 13 stopping rule in Figure 1. As shown, the maximum number of items (13) was administered when the estimated θ was low, indicating lower reliability. The number of selected items decreased with a decline in measurement precision. Surprisingly, the reliability value was almost 0.92 under the θ estimates over about −0.5 in Figure 1. Therefore, there was a high amount of information in the θ estimate interval from −0.5 to 3, which indicated that the CAT-S was able to measure most participants except the theta estimates below −0.5.


[image: image]

FIGURE 1. The relationship among the latent stress (θ) estimate, reliability, and the number of selected items for the stopping rule SE(θ) < 0.3 or length(item) = 13 (dots represent respondents; triangles show reliability).


Table 4 shows the relationship between the CAT estimates and stress-related variables. The correlation between the estimated θ in the complete data and the PSS sum score (column 1) was 0.631. Generally, this correlation decreased as the level of measurement precision or length declined. For example, when the SE(θ) < 0.5 or length(item) = 13 rule (average number of items was 4.579) was used, the correlation decreased to 0.577.


TABLE 4. Relationship with external criteria of the stress CAT (CAT-S) estimates under different stopping rules.

[image: Table 4]The third column of Table 4 shows the CAT’s diagnostic accuracy for the high stress classification in the AUC. The AUC values under all the rules were above the lower limit of moderate predictive utility (0.7). The diagnostic accuracy of the estimated θ based on the complete data was high and decreased as the level of measurement precision decreased. In addition, the ROC curve showed the relationship between sensitivity and specificity under the rule of “SE(θ) < 0.3 or length(item) = 13” in Figure 2.
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FIGURE 2. ROC curve for the stopping rule SE(θ) < 0.3 or length(item) = 13 in the stress CAT.




CONCLUSION AND DISCUSSION

As stress is one of the most prevalent phenomena in our daily lives, a simple and precise measurement of stress is necessary. However, many measures of stress have generally been based on CTT, and they were so time consuming that they increased the respondent burden. Therefore, efforts have been made to develop a short adaptive test (CAT-S) in this study.

In the construction of the item bank, items were removed by compromising on some statistical considerations, such as the assumption of unidimensionality, local independence, item discrimination, and DIF. The final item bank included 93 items that had good model fit, high discrimination, and no DIF and that met the assumption of unidimensionality.

After obtaining the final item bank, a simulated CAT program with different stopping rules was carried out to prove the efficiency of the CAT-S. The results demonstrated the following: (1) When the number of items was fixed, the average SE under each rule was above 0.322, and the reliability was higher than 0.890; also the correlation coefficient between CAT-S and the final stress item bank was greater than 0.937. (2) When considering both fixed length and termination accuracy, although the CAT-S administered only a small number of items, there was almost no difference between the amount of information provided by the CAT-S and the final stress item bank, and the stress levels estimated by the two tests were highly correlated. When the measurement accuracy was SE(θ) = 0.3, the test consisted of averagely 10.128 items, accounting for 10.89% of the final stress item bank. However, the correlation of estimated stress between the CAT and the total test was 0.937. Even if the measurement precision was reduced from 0.3 to 0.4, the participants were tested only on approximately 6.658 items, and the correlation coefficient was reduced only slightly, still as high as 0.915. (3) The level of reliability was high for the CAT-S: it was higher than 0.937 under the rules of fixed length, 0.895 under SE(θ) < 0.3, and even 0.849 when the measurement requirement was decreased to SE(θ) < 0.4, basing on a fixed length of 13. In addition, test and item reliability plots (see Figure 1) showed that the information from the CAT-S was almost 0.92 on the latent trait scale over −0.5, such that the CAT-S was a suitable measure for most participants. (4) The CAT-S has acceptable validity. There was a certain correlation between the CAT-S and PSS scales. When the measurement accuracy was set to 0.3 and 0.4 under the length of 13, the correlations between the stress estimated by the CAT-S and the total score of the PSS were 0.592 and 0.584, slightly less than the simultaneous validity (0.631) between the final stress item bank and the PSS scale. In addition, the ROC curve indicated that the diagnostic accuracy of the stress estimation was high. When the measurement precision was 0.3, the AUC (0.783) under the high-pressure classification was only slightly lower than the AUC of the final stress item bank (0.793). (5) When the fixed length was reduced, the measurement accuracy was also reduced. After the length was set to 13, the average number of administered items decreased as the required level of measurement precision decreased. Likewise, the relationship between the latent stress estimation using the full and adaptive assessment has almost become weaker, and the criterion validity of the latent stress estimation gradually decreased with the measurement error. (6) When the stopping rule was SE(θ) < 0.3 or length(item) = 13, the CAT-S had a better estimation for the college student population. Under this rule, most participants answered less items than the PSS, which ensured a high correlation with the stress estimation as measured by the final stress item bank, and the test had acceptable reliability and validity.

The main contributions of this study can be summarized as follows: (1) A CAT for measuring stress based on IRT was developed, and it met psychometric requirements such as unidimensionality, high discrimination, item fit, and no DIF. (2) The developed CAT-S was more efficient than the traditional P&P test under CTT. First, this adaptive approach can allow different people to take different tests, and the items can be chosen and administered differently. Second, the approach saves test time, which is equivalent to cost saving. (3) From the perspective of personality traits, considering that people with a strong sense of stress may not have the patience to complete many items (Furnham, 1997), the CAT-S can reduce this deficiency by answering fewer items. (4) Due to the function of the computer, the stress level of the participants can be continuously monitored, and the participants’ response time can be recorded easily through the theta estimates in CAT-S.

Some advantages of the CAT-S are as follows. First, different test score systems can be compared in the CAT-S. This approach allows the item difficulty to endorse and the participants’ stress level to be on the same scale. Second, the adaptive system adjusts for the item selection method accordingly, automatically selects the most appropriate next item for the participants, and finally estimates stress accurately. Third, the CAT-S has high efficiency and speed. Under the same conditions, only a small number of items were used to achieve high measurement precision, reliability, and validity, which greatly reduced the burden on the participants. Under the optimal termination rule [SE(θ) < 0.3 or length(item) = 13], 69.17% of the participants answered fewer items than the criterion scale (PSS) on the CAT-S, thus reflecting the superiority of the CAT. Finally, IRT accounts for parameter invariance, ensuring that the result will not be affected by other results regardless of whether the participant is in a representative sample. Therefore, the CAT-S can accurately, quickly, and efficiently assess the stress level of the participants.

However, certain limitations should be considered when drawing conclusions from this study. A CAT application on the Internet would make the procedure rather complicated, as the statistical algorithm would exchange information between computers and respondents. Extra items need to be included when measurement precision must be uniform over the latent trait scale. In addition, the CAT procedure was simulated in a statistical software environment by a computer using a special program. A real CAT should be performed to verify the reliability and validity in the near future. Furthermore, the test developers still have much to research because the CAT procedure must be carefully implemented and maintained.

In summary, this study outlined the steps of the development of the CAT-S and described its properties using real data. The CAT-S demonstrated the advantages stated and supported by theory in its early development stage. It results in an efficient and precise measurement of a highly relevant psychological construct. A large reduction in the number of items was obtained for the CAT-S; however, the reduction in items did not result in a relevant loss of test information. Notably, the CAT-S was found to have adequate reliability and validity. Moreover, the CAT-S was suitable for most participants on the latent trait scale over −0.5 for a large amount of information. There are fewer items with a lower location parameter, so participants with an estimated value below −0.5 may not be effectively measured. However, the value of this study is to better select high-stress people for intervention; for people with low stress, it is relatively unnecessary to pay too much attention to their low degree of stress, so the current results are acceptable. These results indicated that CATs are worth considering in order to improve psychometric assessment, but the evaluation of real CATs in practice should continue. We hope that these outcomes will be deemed useful and that CAT procedures can be used to measure latent variables such as stress in future studies.
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Background: High-fidelity simulation (HFS) has become a widely used and established pedagogy for teaching clinical nursing skills. Nevertheless, there are few evidence-based instruments that validate the effectiveness of simulation learning in mainland China.

Methods: The Simulation Learning Effectiveness Inventory (SLEI) was adapted and validated for use in this study. Psychometric evaluation, incorporating classical test theory and item response theory (IRT) methods, was performed with 533 third-year undergraduate nursing students who were recruited from May 2017 to July 2018.

Results: The findings of exploratory and confirmatory factor analyses revealed that the simplified Chinese version of the SLEI (SLEI-SC) was composed of six factors, namely, course arrangement, equipment resource, debriefing, clinical ability, problem solving, and confidence, which explained 60.84% of the total variance. The Cronbach’s α, MIIC, marginal reliability, and test–retest reliability values obtained for the total scale were 0.88, 0.38, 0.96, and 0.88, respectively. Furthermore, the difference between the total scores for learning effectiveness pre- and post-course was statistically significant (t = 2.59, p < 0.05, Cohen’s d = 0.60). IRT analysis showed that the SLEI-SC discriminates well between students with high and low levels of learning effectiveness and offers information about a broad range of learning effectiveness measures. The relationship between final course grade and total score on the SLEI-SC was statistically significant (r = 0.63, p < 0.05).

Conclusion: We demonstrated initial psychometric evidence and support for the 31-item SLEI-SC as a developmentally appropriate instrument for assessing the learning effectiveness of all phases of HFS use with nursing students.

Keywords: high-fidelity simulation, nursing education, reliability, item response theory, validity


INTRODUCTION

Nursing is a practice-based discipline, and the ultimate goal of nursing education is to help nursing students integrate theoretical knowledge into clinical practice and develop their clinical competence. To achieve clinical competence, the traditional model of school nursing education combined with clinical placements is often considered the gold standard (Pai, 2016). However, nursing students’ direct experience with or opportunities for patient care have been reduced (Kim et al., 2016) due to rapid changes in clinical placements, ethical concerns, and patient safety issues (Yip and Hsiao, 2014). As a useful pedagogical approach, simulation-based education provides nursing students with opportunities to handle various problem-based clinical situations by using patient simulators, such as handling manikins, engaging in role-playing, and practicing on trained persons. Thus, in recent decades, the application of simulation education has increased dramatically worldwide.

Simulation involves a range of types and methods, from low-fidelity simulation to high-fidelity simulation (HFS) (Kim et al., 2016). There has been an increasing utilization of HFS in nursing education since the 1990s (Au et al., 2016). HFS has become the most significant pedagogic strategy for narrowing the “know” versus “do” gap (Hung et al., 2016). HFS refers to the use of a computer-controlled, full-size manikin to demonstrate realistic clinical manifestations and clinical scenarios (Au et al., 2016). Emerging research indicates that HFS helps nursing students develop effective non-technical skills and practice rare emergency situations and presents a variety of authentic, life-threatening situations without compromising the patient’s well-being through the application of realistic clinical scenarios (Hung et al., 2016; Warren et al., 2016).

High-fidelity simulation is a resource-consuming learning strategy (Warren et al., 2016). As an important and necessary part of the teaching process, learning evaluations can help teachers assess students’ learning and performance and further improve and refine their teaching resources (Chen et al., 2015). Although a body of research indicates that HFS might positively impact psychomotor skills, self-efficacy, satisfaction, and critical thinking (Chen et al., 2015; Warren et al., 2016), the evidence regarding HFS effectiveness in student learning is still inconsistent and mixed (Chen et al., 2015; Sundler et al., 2015; Cant and Cooper, 2017). Thus, with regard to the usefulness of HFS, many nurse educators continue to struggle with how to evaluate the effectiveness of simulations.

In China, the integration of HFS in nursing curricula has been at the initial stage in recent years, and approximately 21 universities with undergraduate nursing programs have adopted this type of simulation in nursing education (Gu et al., 2018). However, no practice guidelines for simulation teaching have been published by the Chinese Ministry of Education or other associated institutions, which is partly due to a lack of valid tools or methods for evaluating simulation teaching (Gu et al., 2018). At present, the main evaluation methods for assessing HFS’s effectiveness focus on subjective and objective measures. The objective measures include knowledge tests or skill measures, such as checklists or objective structured clinical examinations (OSCEs), but OSCEs are time-consuming and very expensive (Hung et al., 2016). The most common evaluation tool is self-reported measures (e.g., a subjective appraisal or questionnaire). Several instruments have been developed to evaluate the effectiveness of HFS teaching on student learning, but there are some limitations (Chen et al., 2015; Hung et al., 2016). First, the existing instruments emphasize specific domains or tasks related to simulation learning outcomes, such as clinical ability or confidence, rather than the overall learning effectiveness associated with HFS. Second, there is insufficient evidence for a theoretical framework, and psychometric factors and small sample size are concerns.

The framework of the simulation model is commonly used to guide the process of designing, implementing and evaluating simulations in nursing facilities (Jeffries and Rogers, 2007). Jeffries (2007) noted that to maximize effective use of HFS, it is necessary to evaluate students’ learning experiences and outcomes over the phases of HFS (Jeffries and Rogers, 2007). To our knowledge, the Simulation Learning Effectiveness Inventory (SLEI) is one of the few instruments based on a simulation model that can be applied to evaluate the overall learning effectiveness of the process of HFS in nursing students, and the SLEI was developed and validated in Taiwan (Chen et al., 2015). The SLEI is a 32-item, self-administered questionnaire consisting of three subscales. The first component includes preparation, course arrangement, and equipment resources. Students are asked, during the process of preparing to participate in a simulated scenario, to assess the appropriateness for their learning of the objectives and course activities involved in HFS and the feasibility of environmental and equipment orientations. The second component refers to the HFS process debrief, which is described as a reciprocal and collaborative learning experience in the simulation process. The third component concerns students’ learning outcomes, including problem solving, collaboration, clinical ability, and confidence. For example, the clinical ability and confidence factors respectively assess the extent to which simulation teaching helps students improve their ability and confidence related to taking care of patients with various clinical problems (Chen et al., 2015). It seems that the SLEI is a valid and reliable tool for understanding students’ views on different aspects of learning from the perspective of students’ learning needs so that nursing teachers can better focus resources on HFS teaching and learning (Chen et al., 2015).

The development of simulations for nursing education occurred a few years later in mainland China compared to Taiwan. In recent years, with the rapid improvement in nursing simulation education in mainland China, the cultural and social differences between these two regions have weakened. However, barriers are inevitable when directly applying the HFS method with mainland Chinese nursing students due to linguistic differences between the two regions (Wang et al., 2013). Furthermore, although the traditional Chinese version of the SLEI was found to be valid and reliable, the psychometric characteristics of the scale were not examined adequately; for example, the test–retest reliability was unknown, and the findings implied item redundancy (Chen et al., 2015). Thus, further item-level analysis may offer a promising solution. The psychometric analysis of the SLEI by Chen focused on the classical theory test (CTT), which is based on a raw score across all items (Huang et al., 2017).

Differing from the CTT, IRT analysis provides information about the relation between an individual’s item response (e.g., item discrimination and item difficulty) and underlying latent traits (Hambleton et al., 1991). In recent years, IRT analysis has been increasingly used in nursing education. As an item-level analysis method, it seems to provide more valuable, refined, and comprehensive psychometric information than the CCT (Nicholson et al., 2013). As a so-called “rating scale parametrization,” the graded response model (GRM) estimates one threshold parameter between consecutive response categories for each item, thus achieving a saturated description of their locations in the sense that no constraints are imposed on them (Lubbe and Schuster, 2019). It is widely used for Likert-type data from unidimensional measures in IRT analysis and for item reduction of a scale (Samejima, 2016). For example, Zhao et al. (2018) applied the GRM to the item calibration of the learning instrument (Zhao et al., 2018). Therefore, the objective of this study was to further test the psychometric properties of the SLEI using simplified Chinese characters (SLEI-SC) in mainland China by combining both the CTT and IRT approaches.



MATERIALS AND METHODS


Participants

From May 2017 to July 2018, a total of 533 third-year undergraduate nursing students from the 4-year nursing bachelor’s program at a medical university located in southern China were recruited by a non-probability, convenience purposive sampling method. Students who were willing to participate were invited to respond to the questionnaire. To evaluate test–retest reliability, after 2 weeks, 20% of the participants (n = 107) were randomly selected by computer randomized numbers and asked to again complete the instruments. Finally, a total of 533 (response rate 96.1%) undergraduate nursing students completed the questionnaires. Eighty-seven percent of students were female, with an average age of 21.44 years (SD = 0.874). The mean frequency of role-playing activities they participated in was 12 (SD = 4.05).



Outcome Measure

The demographic questionnaire and the SLEI were measured pre- and post-course. The SLEI is a self-administered questionnaire consisting of 32 items and seven factors measuring course arrangement (3 items), equipment resources (4 items), debriefing (4 items), clinical abilities (5 items), problem solving (7 items), confidence (5 items), and collaboration (4 items). The seven factors were further divided into three subscales: preparation, process, and outcome. A five-point Likert-scale (1 = “strongly disagree” and 5 = “strongly agree”) was used, with higher scores indicating increased learning effectiveness. The reliability and validity of the scale in Taiwanese nursing students was found to be satisfactory (Chen et al., 2015).

In the current study, the SLEI was converted to a simplified Chinese version (SLEI-SC). In order to ensure it could be easily understood by Mandarin-speaking nursing students, minor modifications were made to simplify a few expressions. For example, the respondent would be likely to better understand “[image: image],” “[image: image],” and “[image: image]” than “[image: image],” “[image: image],” and “[image: image].” Then, Shiah-Lian Chen, the developer of the scale, verified the accuracy of the translation. Before the formal survey, a pilot test was performed to examine the clarity and relevance of the item descriptions for the SLEI-SC. Fifty nursing students were asked whether they had any difficulties understanding and answering the items on the questionnaire. All items were understood perfectly and completed without difficulty.

After completing the HFS course, all nursing students received a final course grade, 70% of which represented the regular grade (e.g., attendance, experience reports and other behaviors in class), and 30% of which was the final examination grade (e.g., theoretical case analysis and technical operation score).



Statistical Analysis

Data analysis was conducted using Mplus 6.1 and SPSS 17.0 software (IBM, Chicago, IL, United States), and p < 0.05 was considered significant.

Factorial validity was evaluated by exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). The total sample was randomly split into two sets by propensity score matching. For the EFA, the first set (n = 266) was used, and principal axis factor analysis with oblique rotation criterion was applied (Streiner et al., 2015). A scree plot with eigenvalues > 1 and factor loadings > 0.4 was extracted and analyzed.

The IRT analysis used the total sample (n = 533) with the marginal maximum likelihood method. Before parameter estimation, the unidimensionality and local item independence of the scale were checked by factor analysis (Hambleton et al., 1991). According to the criteria proposed by Hambleton, if the first factor accounts for more than 20% of the variance, and if the eigenvalue of the first factor divided by the second factor is greater than 3, unidimensionality and local item independence can be assumed (Hambleton et al., 1991).

Then, the appropriate IRT model was chosen according to the model-data fit. According to Drasgow et al. (1995), if the average adjusted chi-square index, which is adjusted chi-square/degrees of freedom, for the scale is equal to a value of 3 or less, the model exhibits a good fit and indicates support for the use of GRM (Drasgow et al., 1995). In this study, the Samejima GRM was used. The estimates of item functioning were described by a discrimination parameter (a), difficulty parameters (β1, β2, β3, β4), and item characteristic curves. Test information functions (TIFs) were produced from the sum of each item information curve in each subscale and depicted at which levels of θ the scale most precisely and reliably gathers information (Baker, 2001). Items with the largest a discriminate the most precisely, while those with largest βik correspond to the concept that a step up to the next response option is more difficult and represents lower levels of learning effectiveness. The item characteristic curves provide information about students’ use of the response categories (Samejima, 2016; Palmgren et al., 2018).

The items were refined and reduced according to the findings of the EFA and IRT analysis. The criteria for the parameter estimate of the GRM were as follows: (1) a < 0.38, (2) a range of βik outside [−3,3] or disordinal or reversal, and (3) the average item information function was less than 0.5. Additionally, (4) the presentation of item characteristic curves was considered; that is, curves 1 and 5 were monotonically distributed, and curves 2, 3, and 4 were normally distributed. If the parameter estimate for the SLEI-SC item did not meet two of the above criteria, it could be considered for deletion (Hambleton et al., 1991).

Following the EFA and IRT analysis, a CFA was performed by using the maximum likelihood method on the second set (n = 267). According to the findings of the EFA and IRT, we identified three models, including a six-factor model, a 6 first-order 3 second-order model, and a 6 first-order 1 second-order model. In addition, we compared these three models with the original seven-factor model for the SLEI (Chen et al., 2015). The following absolute and relative indices were employed: normed χ2 (χ2/df) between 1.0 and 3.0 (p > 0.05), root mean square error of approximation (RMSEA < 0.08), comparative fit index (CFI), Tucker–Lewis index (TLI), normed fit index (NFI), goodness-of-fit index (GFI), and the Akaike information criterion (AIC). The values for the CFI, TLI, NFI, and GFI should be greater than 0.9, while the value for the AIC should be smaller to obtain the most parsimonious model fit (Zhao, 2014).

To obtain evidence of the reliability of the SLEI-SC, the CTT approach, Cronbach’s α, mean inter-item correlations (MIIC), and test–retest reliability using the intraclass correlation coefficient (ICC) were employed (Zhao, 2014). The marginal reliability evidence from the IRT analysis was also evaluated.

Furthermore, an independent-samples t test was used to assess responsiveness to change in the scale by comparing the total pre- and post-course scores, and the effect size was measured by Cohen’s d. The concurrent validity of the SLEI-SC was assessed by Pearson correlation analysis; that is, the study examined the relationships between final course grade for the HFS course and total score on the SLEI-SC.



RESULTS


Item Refinement for the SLEI-SC

The results of the EFA indicated that three items exhibited cross-loadings: I11, I16, and I22. In the parameter estimate findings of the GRM, nine items did not meet the criteria for the parameter estimate of the GRM: I2, I4, I6–8, I10, I21–22, and I28. After combining the results from both analyses, one item (I22) was removed.



Factorial Structure of the SLEI-SC

The results of the EFA, excluding I22, are shown in Table 1. Six factors were extracted with eigenvalues of 4.35 to 2.37, and these together explained 60.84% of the overall variance. The factor loadings for all items were between 0.421 and 0.766 (p < 0.01).


TABLE 1. Factor structure of the SLEI-SC.

[image: Table 1]The six-factor model proposed by the EFA was different from but thematically consistent with the original seven-factor model. In this study, the problem solving and collaboration factors were grouped into one dimension. A series of CFAs were then used to further confirm the factor structure of the SLEI-SC. As shown in Table 2, all the models exhibited satisfactory fit to our data, but the 6 first-order 3 second-order model outperformed the other models (ΔAIC > 10). Therefore, we determined that the 6 first-order 3 second-order structure was the most appropriate (Figure 1). As shown in Figure 1, to improve the model fit, seven pairs of residual correlations were found through the CFA, indicating that they each element of a pair addresses the same facet of the underlying factor; for example, I20 and I21 both measure confidence in confronting a clinical problem.


TABLE 2. Model fit indices of different models of the SLEI-SC.
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FIGURE 1. The 6-factor model of the SLEI-SC with standardized estimates (N = 267). SLEI-SC indicates the simulation learning effectiveness inventory-a simplified Chinese version.




Parameter Estimate of the GRM

The EFA of the three subscales showed that the percentage of variance accounted for by the first factor ranged from 30.75% to 50.12%, and the eigenvalue of the first factor divided by the second factor ranged from 3.14 to 4.26. According to Hambleton’s criteria (Hambleton et al., 1991), these findings indicate the unidimensionality and local item independence of each of the three subscales, which was also confirmed by the CFA (data not shown). According to Drasgow’s criteria (Drasgow et al., 1995), the average adjusted chi-square index was 1.5, supporting the use of the GRM, and we obtained a log likelihood = −3134.17, BIC = 6453.87, and AIC = 6330.42.

The parameter estimates (a, β1, β2, β3, β4) for 31 items are presented in Table 3. According to the principles proposed by Hambleton (Hambleton et al., 1991), the slope estimates (a) ranged from 0.98 to 2.38, and 96.77% of all items’ a values were more than 1, indicating that the majority of the items have the ability to differentiate between levels of a latent trait (learning effectiveness) and are held constant. The difficulty parameter estimates at the first threshold (β1) ranged from −5.83 to −2.39, with 41.94% β1 outside the criteria of [−3,3] and at the four threshold (β4) ranging from 0.93 to 3.11, while no disordinal or reversal βik were found. The results indicate that more than half of the items’ βik values were appropriate. The maximum value of the item information function ranged from 0.275 (I7) to 1.606 (I15), and 80.65% of all the items’ mean value from the item information function were more than 0.5, indicating that the items in the SLEI-SC offer a broad range and adequate quality of information.


TABLE 3. IRT parameter estimates for the SLEI-SC.

[image: Table 3]The item characteristic curves and TIFs for each of the three subscales are shown in the Supplementary Appendix. All item characteristic curves were well-shaped; the peak of five curves did not overlap, and curves 2, 3, and 4 were normally distributed. Regarding the TIFs, three subscales of the SLEI-SC gathered information very precisely at θ, ranging from −2.0 to 1.5, indicating that when students estimated learning effectiveness levels ranging from −0.5 to 1.5, −2 to 0.5, −0.5 to −1.5, and 0.5 to 1.5, the scale provided the most precise information with the lowest standard error.



Reliability

The SLEI-SC achieved a Cronbach’s α of 0.88 (each factor: 0.71–0.90), an MIIC of 0.38 (each factor: 0.43–0.65), and a marginal reliability of 0.96 (each factor: 0.80–0.95). The test–retest reliability for the total scale was good, with an ICC of 0.88.



Responsiveness

The total score for learning effectiveness post-course was better than the total score pre-course, and the difference was statistically significant [t = 2.59, p < 0.05, power (1 −β) = 0.95, Cohen’s d = 0.60].



Convergent Validity

The relationship between final course grade and total score on the SLEI-SC was statistically significant (r = 0.63, p < 0.05).



DISCUSSION

This paper profiled the psychometric testing of the SLEI-SC through the CTT and IRT approaches. This scale was adapted from the SLEI, which has been previously reported to show consistent reliability and validity with nursing students in Taiwan (Chen et al., 2015). To the best of our knowledge, this is the first (albeit preliminary) study to investigate the learning effectiveness of HFS teaching as perceived by nursing students in mainland China, which provides important information for a further large-scale investigation and serves as a basis for improving students’ learning efficiency through simulation programs.

Measurement of learning effectiveness is an important part of evaluating the implementation of HFS education initiatives because it can help nursing teachers assess student learning and performance and further improve and refine their teaching. According to the Jeffries’ simulation model (Jeffries and Rogers, 2007), education practices, simulation design, and learning outcomes are all favorable factors contributing to simulation teaching and learning. The SLEI-SC was found to be a reliable and valid instrument for measuring these favorable factors in relation to an HFS learning experience. In our study, the findings added evidence regarding the factorial validity of the SLEI-SC. We highlight a 6 first-order 3 second-order model rather than the 7 first-order 3 second-order model employed in the original study. The three second-order components corresponded closely with the components of the original SLEI and the simulation model: preparation, process, and outcome.

These outcomes derived from the SLEI reflect the unique contribution and value of HFS. Unlike in the original scale, factor collaboration and problem-solving ability were combined into one dimension, called “problem solving.” The findings further highlight the phenomenon of growing attention on multidisciplinary collaboration in healthcare practice. When nursing students engage in problem-solving activities, they need to not only think about how to resolve a clinical situation but also know the roles and role expectations of team members and be able to communicate effectively with each other (Hung et al., 2016). Thus, the SLEI-SC may help faculty understand the extent to which simulation teaching improves students’ clinical ability, problem solving, and confidence.

As reported by Chen et al. (2015), the original SLEI exhibited item redundancy, and this item redundancy needed to be reduced for scale parsimony (Chen et al., 2015). In our study, CTT and IRT approaches were combined to refine the items and evaluate the psychometric characteristics of the scale. According to the results of the CTT and IRT approaches, one item (I22), “Simulation learning enabled me to understand the implication of each solution for patient problems,” was deleted. A possible explanation could be the limitations of the HFS strategy with regard to authenticity and complexity; that is, it might be difficult for some students to accept HFS with a manikin as “the patient,” and HFS cannot fully replace the context of real-life healthcare because patients’ concerns and responses are complicated and changeable (Warren et al., 2016). Consequently, the use of HFS could influence and limit learners’ understanding of the implication of solutions to problems.

Using CTT, our data support that the SLEI-SC has satisfactory internal consistency, good temporal stability, and high sensitivity in addition to exhibiting robust evidence of factorial validity. The statistically significant difference between nursing students’ learning effectiveness pre- and post-course highlights the sensitivity characteristics of the SLEI-SC. On the other hand, we used an objective evaluation index, that is, final course grade, to further validate the concurrent validity of the scale. Both of them indicate that the SLEI-SC may not only be useful for evaluating nursing students’ learning effectiveness, and the gap of nursing HFS teaching, but also imply the HFS teaching is effective.

Using IRT, we further confirmed the reliability of the scale and found that the items on the SLEI-SC not only have the ability to discriminate between undergraduate nursing students with high and low levels of learning effectiveness but also perform well over a broad range of nursing undergraduate students (Embretson and Reise, 2013; Samejima, 2016; Palmgren et al., 2018). Regarding the TIF of the scale, when represented graphically, high TIF values are associated with low standard errors of measurement, thus indicating precision (Hambleton et al., 1991). The most precise information provided by the TIFs for the three subscales of the SLEI-SC indicated that the SLEI-SC appears to precisely and reliably measure learning effectiveness among nursing students perceiving low to moderate levels of learning effectiveness.

Robust psychometric characteristics and the practicality of a tool represent an important basis for the accumulation of empirical data in the literature (Cant and Cooper, 2017). Overall, there is sufficient evidence of reliability and validity to support the utilization of the SLEI-SC in Chinese nursing education programs. The SLEI-SC provides nursing teachers a reliable and valid tool for quickly and completely evaluating nursing students’ learning efficacy with regard to the entire HFS curriculum and acknowledges the deficiencies inherent in the HFS teaching process. Thus, it provides direction for nursing teachers to design and revise HFS curriculum. For example, through the debriefing process, students and facilitators may have the opportunity to re-examine the assimilability and transferability of the simulation experience. In other words, the process helps students move toward assimilation and accommodation of learning to enable the transfer of learning to new situations. Based on nursing students’ views on debriefing, nurse educators could continuously explore the development of debriefing methodologies, which are effective in nursing students’ structured learning environments (Neill and Wotton, 2011). Furthermore, the SLEI-SC provides a sensitive evaluation tool for nursing scholars to compare the learning effectiveness of different teaching strategies. The ultimate goal is to assist nursing students in transferring learning to clinical practice in the unpredictable and unstable healthcare environment (Lestander et al., 2016).



STUDY LIMITATIONS

This study has some limitations that should be considered. First, participants were recruited based on convenience sampling of undergraduate nursing students in one region of mainland China, potentially limiting the generalizability of the findings to other Chinese−speaking areas. Second, we need additional evidence of construct validity; for example, differential item function analysis is an important next step for examining the discriminate validity of the scale. In this study, only one item was deleted, and seven pairs of residual correlations were found in the CFA results, indicating that the SLEI-SC must be further refined with a larger representative sample to produce more stable parameter estimates and robust results.



CONCLUSION

The psychometric properties presented here support the use of the 31-item SLEI-SC with 6 subdomains as a measure of learning effectiveness in HFS teaching among Chinese nursing students. This instrument is useful, as it provides a means for teachers to better understand the learning outcomes of nursing students from the perspectives of the preparation, process, and outcomes associated with HFS. Furthermore, it can facilitate the customization and optimization of HFS program use with nursing students.
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The Depression Anxiety Stress Scale-21 (DASS-21) is an instrument in the assessment of mental health status. The current study recruited 1,532 Chinese hospital workers [74.4% female; mean age = 31.97 (SD = 9.70) years] to examine the reliability, latent structure, and measurement invariance of the DASS-21 between genders. The Cronbach’s α values were greater than 0.90 for total score. This study examined four possible models of the DASS-21 using the confirmatory factor analysis (CFA) in Chinese hospital workers. The results from CFA revealed that the latent structure of the DASS-21 in medical staffs is best represented by a one-factor model. Then we used the one-factor model to examine measurement invariance across genders by using a multiple-group categorical CFA. All values of root mean square error approximation (RMSEA) were less than 0.08, all Comparative Fix Index (CFI) and Tucker–Lewis Index values were greater than 0.90, all ΔCFI (changes in CFI) values were less than 0.010, and ΔRMSEA (the changes in RMSEA) were less than 0.015. These findings supported the gender invariance of the DASS-21 among Chinese hospital workers.

Keywords: depression anxiety stress scale-21, reliability, latent structure measurement invariance, Chinese version, gender


INTRODUCTION

The Depression Anxiety Stress Scale (DASS) is a widely used instrument developed by Lovibond and Lovibond (1995b) to measure anxiety, depression, and stress. This self-reported questionnaire has 42 items. Seven items with the highest loadings from each subscale of the original DASS were selected to develop the DASS-21. The DASS was originally intended to consist of only two subscales, depression and anxiety. It covered all the core symptoms of depression and anxiety and provided the biggest discrimination between the subscales. However, during scale development, the stress subscale emerged, and more items were added to the subscale. Lovibond and Lovibond (1995b) label it “Stress” or “Tension.” The original three-factor model of Lovibond and Lovibond (1995a) includes the three factors of depression, anxiety, and stress (same as the three subscales of the DASS-21). The depression subscale is characterized by hopelessness, self-deprecation, low positive affect, and devaluation of life; the anxiety subscale is related to physiological hyperstimulation and a subjective consciousness of anxious affect, and the stress subscale is a collection of items such as relaxation difficulties, tension, impatience, irritability, and restlessness. Therefore, the depression, anxiety, and stress subscales have common characteristics, including negative affect, emotional distress, and changes in physiology in the hypothalamic–pituitary–adrenal axis (Mello et al., 2007).

Prior criticism regarding the psychometric properties of the DASS-21 has centered on its latent construct (e.g., Brown et al., 1997; Gong et al., 2010; Henry and Crawford, 2005; Le et al., 2017, although some researchers believed that this scale embodies a special, independent emotional syndrome. For example, the original three-factor model raised by Lovibond and Lovibond (1995a) and the tripartite three-factor model. The tripartite three-factor model of the DASS-21 was in accord with Watson and Clark’s (1984) tripartite conceptualization. It includes three factors – physiological hyperarousal, anhedonia, and generalized negativity. The tripartite model proposed by Watson and Clark (1984) includes three parts – a depression-type factor (characterized by low positive affect), a physiological hyperarousal factor (includes some side of anxiety), and a negative affectivity factor (contains the common mood states associated with depression and anxiety). Watson and Clark (1984) argued that the potential existence of negative affectivity could explain the high correlation in the study of mood disorders. However, negative emotion is a vague concept that is generally considered to include several aspects that are difficult to distinguish. There is also evidence that the DASS-21 is mainly related to the composition of general negative emotions. For example, Brown et al. (1997) argued that scores of the DASS-21 were primarily related to the construct of general negative affect. Duffy et al. (2005) used confirmatory factor analysis (CFA) and found that the results did not support the original three-factor structure and the tripartite three-factor model in children aged 11 to 15 years. Instead, a two-factor model consisting of “physiological hyperarousal” and “general negative affect” can fully fit the data after correlating the error terms of two items. Furthermore, both Tran et al. (2013) and Camacho et al. (2016) identified a one-factor solution in non-clinical samples by using exploratory factor analysis (EFA) (N = 221 and N = 505, respectively), and Camacho et al. (2016) suggested that the items of the DASS-21 were best represented by one factor, namely, anxious/stress–depression factor. Thus, we aim to explore the latent structure of the DASS-21 in Chinese hospital workers.

Until now, the DASS has been translated into 50 languages1, making it widely accessible to researchers across the globe. In the last two decades, several studies in Western culture have supported the psychometric characteristics and utility of the original English version of the DASS-21, including the United States, Spain, and the United Kingdom (e.g., Brown et al., 1997; Daza et al., 2002; Crawford and Henry, 2003), and recently to Eastern culture, including China and Japan1. Taouk et al. (2001) reported the DASS-21 for Chinese speakers in Hong Kong to use the traditional Chinese character set. Zuo and Chang (2008) directly translated the DASS from the original English version into simplified Chinese characters. However, back-translation from simplified Chinese to English was not performed, and preservation of item meaning has not been confirmed [Zuo et al. (2012), personal communication, April 29, 2012]. While the Chinese version of the DASS-21 has proven useful for field work, there are currently few data to support the psychometric characteristics of this test used in China (Chan et al., 2012). In addition, other studies have shown that the effectiveness of psychological measurement instruments may differ among populations because of differences in cultural, language expression, and values (Gjersing et al., 2010). Furthermore, there is a lack of validation studies among Asian samples on cultural differences that may make significant variations (Oei et al., 2013). For example, depression, anxiety, and stress measured by DASS-21 are considered to be different in east and west culture (Mellor et al., 2015). Marsella et al. (1985) reported that in Western populations symptoms of depression are dominated by sadness and feelings of worthlessness, whereas in non-Western populations, somatic symptoms such as sleep difficulties predominate. Leong et al. (2003) suggested that there were some cross-cultural differences in the average scores on the depression and anxiety tests. For example, some studies (e.g., Baron and Matsuyama, 1988; Shek, 1991; Chan, 1995) reported that Asian adolescents and adults have higher average scores of various depression scales than the average score previously reported for their peers in North America in the original version of the same instrument. Many studies in China also have shown that the average score of patients and non-patients on various Chinese depression scales is higher than the average score of their American counterparts (e.g., Chan and Tsoi, 1984; Chan, 1991). Also, about the DASS, Norton (2007) found that when exploring the relationship between the depression subscale and negative emotions, a small race effect was observed. When examining the relationship between the depression subscale and Beck Depression Inventory scores, it was found that African–American participants were stronger than Asian, Caucasian, or Hispanic participants. In terms of the relationship between the depression subscale and the PANAS-NA (the Negative Affect dimensions of Positive Affect Negative Affect Schedule), Caucasian and Hispanic participants were significantly stronger than African–American or Asian participants. Therefore, what the DASS-21 measures may not be exactly the same in different cultures, so it is necessary to continue to study the simplified Chinese version of the DASS-21.

The DASS also has been widely used in a variety of settings since its release in 1995, including clinical and non-clinical groups (Antony et al., 1998; Crawford and Henry, 2003; Henry and Crawford, 2005), in a variety of countries (Taouk et al., 2001; Gong et al., 2010; Chan et al., 2012), and among different age groups (Szabó, 2010; Osman et al., 2014). However, there is little research on the use of the DASS-21 among medical professionals. Lee et al. (2011) studied the internal consistency of the DASS on Korean hospital workers, but they did not study other important psychometric characteristics of the DASS-21. According to previous research, medical staff in many countries, including China, are liable to feel high levels of depression, anxiety, and stress (e.g., Caplan, 1994; Fagnani Neto et al., 2004; Ahmed et al., 2009). These studies have shown that the level of psychological distress of medical professionals is higher than that of the general public (Zhou et al., 2018). In China, Xu and Zhao (2006) reported that 28% of general hospital doctors have psychological problems, and mental health was significantly worse than that in normal adults. Researches have shown that 47.2% of medical staff suffer from depression. The mental health status of medical staff directly affects the quality of medical service and patient safety. Ignoring the mental health status of medical professionals will negatively affect the quality of medical treatment (Zhou et al., 2018). Therefore, it is necessary to ascertain the psychometric properties of the DASS-21 among Chinese medical staffs, which is conducive to its application in medical staff and has an important role in evaluating the negative emotions of medical staffs.

Differences in experiences of distress and coping mechanisms have been found between genders. Many studies have shown that females are significantly more likely to suffer from anxiety and depression disorders than males (Bruce et al., 2005; Song et al., 2008). Grant and Weissman (2007) suggested that there are gender differences in interpretation, recall, and self-reporting of afflict inventory items, and women are more likely to respond more severely to self-reporting lists (Ritvo et al., 2008). Many studies have explored gender differences on the DASS-21 total score and depression, anxiety, and stress subscales, but the results have been inconsistent. For example, Szabó (2010) reported that girls (mean age = 13.62 years) experienced significantly higher levels of depression and stress than boys. Crawford and Henry (2003) reported that women scored significantly higher than did men on the anxiety scale, depression scale, and total of the three scales, but the gender difference on the stress subscale was not statistically significant in the sample of United Kingdom adults (mean age = 40.9 years). Gong et al. (2010) found that the score on the depression subscale of boys was significantly higher than that of girls in the sample of college students (mean age = 19 years). It can be found that in different samples the gender difference results of the DASS-21 total scale and each subscale are inconsistent. Currently, the DASS-21 scoring system is the same for both men and women, but cross-group measurement invariance is necessary when using the same instrument across different groups (Reise et al., 1993). If we do not evaluate measurement invariance, the comparison of means between male and female medical stuffs could be problematic. A number of studies (Wu and Huang, 2014; Doi et al., 2018) have demonstrated that other depression and anxiety measurement scales have reliable measurement invariance (e.g., Beck Depression Inventory-II, the 7-item Generalized Anxiety Disorder Scale). Some studies have examined the measurement invariance of the DASS-21 across genders (Gomez et al., 2014; Jafari et al., 2017; Lu et al., 2018). Gomez et al. (2014) tested the measurement invariance of the DASS-21 across ratings provided by men (N = 227) and women (N = 460) in an American community sample. These authors treated item-level data as continuous and used a maximum likelihood estimation. However, the DASS-21 items are more appropriately scored on a 4-point Likert scale, and the weighted least-squares method with mean and variance adjusted (WLSMV) is used to more accurately treat the data as categorical data (Lu et al., 2018). Employing a categorical CFA (CCFA), Jafari et al. (2017) found that the DASS-21 is gender-based measurement invariance among medical students, although the psychological distress of medical students is higher than the general population. In addition, using WLSMV to analyze the data of the DASS-21, Lu et al. (2018) found support for gender-based measurement invariance in a Chinese sample. However, the samples of this study are students mainly from normal universities. To date, there have been no similar studies examining the psychometric properties of the DASS or DASS-21 in hospital workers. It is necessary to investigate the psychometric properties of the Chinese version of the DASS-21 within hospital workers to ensure that the instrument can be used as the original instrument (Scholten et al., 2017).

The current study aimed to determine the reliability and to evaluate competing models of the latent structure of the DASS-21 among a sample of Chinese hospital workers. In addition, we aimed to extend previous research by using multiple-group CFA to validate the measurement invariance of the DASS-21 across genders in Chinese hospital workers.



MATERIALS AND METHODS


Participants

Of the 1,575 medical personnel from three hospitals in China asked to participate in the study, 1,532 volunteered (response rate of 97%). Of the 1,532 subjects, 472 were doctors (30.6%), 812 were nurses (52.6%), 107 were medical technicians (6.9%), 137 were administrative staff (8.9%), and 12 were categorized as “other” (0.8%). Women make up the larger portion of the sample (74.4%). In the female sample, 18.7% were doctors, 67.4% were nurses, and 5.3% were medical technicians, and 8.7% were administrative and other personnel. In the male sample, 66.2% were doctors, 9.4% were nurses, 12% were medical technicians, and 12.3% were administrative and other personnel. The average age of participants was 31.97 (SD = 9.70) years (range = 19–73 years). The average number of years working in the medical field was 9.70 (SD = 10.38) years (range = 0–55 years).



Instruments

The self-report questionnaire consists of two sections and takes approximately 10 min to complete. The first section collected data on sociodemographics including gender, age, marital status, profession, years working in the medical field, and years of education. The second section measured depression, anxiety, and stress as assessed by the DASS-21 translated by Zuo and Chang (2008). This 21-item scale is easy to apply in both clinical and non-clinical settings and is used to measure the negative emotions of individuals in the most recent week. Each subscale contains seven items. Participants were asked to respond on how closely the item applied to them in the past week. The scale uses the Likert four-level scoring system, with 0 to 3 points representing non-conformity (0) to very consistent (3). The higher the score, the higher the level of negative emotions.



Statistical Analyses

Data were analyzed with SPSS 20.0 (SPSS, 2011) and Mplus 7.0 (Muthén and Muthén, 1998-2012). The reliability of the DASS-21 was analyzed with SPSS 20.0. The Cronbach’s α coefficient (reliability) of the DASS-21 was considered adequate (α > 0.70). Independent-samples t tests were used to test gender difference of the total scale and three subscales. We used CFA to evaluate competing models of the latent structure of the DASS-21 by Mplus 7.0, and then the best-fit model was used to evaluate the measurement invariance. Given the response scale of the DASS-21, indicator variables were treated as categorical rather than continuous, and therefore the WLSMV estimator and theta parameterization were used in all CFAs. According to Hu and Bentler (1999), Comparative Fix Index (CFI) and the Tucker–Lewis Index value of 0.90 indicate adequate fit (and >0.95 indicates excellent fit). A root mean square error approximation (RMSEA) value of less than 0.08 indicates good fit. We used the fit indices of each model and the ΔCFI (the changes in CFI) between each model and the other three competing models to compare models. If the difference in the ΔCFI between two competing models is less than —0.01—, then we should not reject the hypothesis that no difference in fit between the two models and the more parsimonious model should be retained (Cheung and Rensvold, 2002). The four competition factor models include the original three-factor model, the tripartite three-factor model, the two-factor model (Duffy et al., 2005), and the one-factor model. The original three-factor structure includes three factors of depression, anxiety, and stress, and the tripartite three-factor model contains factors of physiological hyperarousal, anhedonia, and generalized negativity. Two-factor models concludes a general negative affect factor and a physiological hyperarousal factor, and one-factor model that all items are loading on a general factor.

To examine the measurement invariance across genders of the DASS-21, we used a multiple-group CFA in Mplus 7.0. For each comparison, three models were evaluated: M1. Configural invariance: same underlying factor structure across groups, established before conducting measurement invariance test; M2. Weak or metric invariance: invariant factor loadings across groups for gender invariance while thresholds were free to vary; M3. Strong or scalar invariance: factor loadings and thresholds are equal across groups (Dimitrov, 2010). First, we investigated whether the hypothesized one-factor model fits the data for each gender group as well as the whole sample. Second, we figured out a configural invariance model (M1). Then we used the nested model 2 (M2) to test the metric (weak) invariance, where factor loadings were equal between different genders. Finally, we tested the scalar (strong) invariance with nested model 3 (M3), where the loadings and thresholds were limited to be equal between the male and female groups (Van de Schoot et al., 2012). When M2 and/or M3 match the data as well as M1, the metric and/or scalar invariance was indicated. The establishment of both forms of invariance indicated the DASS-21 has meaningful comparability across genders (Millsap, 1998). We used the DIFTEST option in Mplus for model comparisons. It is well known that the χ2 test is too sensitive to the measurement-invariance evaluation in large samples (N > 300) (Chen, 2007), and therefore, we used the ΔCFI and ΔRMSEA between the comparison and nested models to evaluate measurement invariance. The measurement invariance was indicated by ΔCFI < 0.010 and ΔRMSEA < 0.015 as described by Chen (2007) and Cheung and Rensvold (2002).



RESULTS


Summary Statistics and Reliability of the DASS-21

Table 1 lists statistics of the DASS-21 for the whole sample, male and female groups. The Cronbach’s α coefficients of the total scale of the DASS-21 were calculated for internal consistency. The Cronbach’s α coefficient was 0.95 for the total DASS-21 scale. Independent-samples t tests revealed that men obtained significantly higher scores than did women on the depression subscale and total of the three subscales. The gender difference on the anxiety and stress subscale did not achieve statistical significance.


TABLE 1. Summary statistics for the DASS-21 among 1,532 hospital workers in China.
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Factor Structures

The WLSMV was used to perform CFA to evaluate four models of the latent structure of the DASS-21. First, we tested the original three-factor structure suggested by Lovibond and Lovibond (1995a). This model provides a satisfactory fit, but the correlation between depression factor and anxiety factor (r = 0.933), depression factor and stress factor (r = 0.951), and depression factor and stress factor (r = 0.951) suggested indistinguishability of these factors (Table 2). Next, the tripartite three-factor model developed from Watson and Clark (1984) was tested. The data fit the model well, and there were also strong interfactor correlations between the three factors (physiological hyperarousal–anhedonia = 0.894, physiological hyperarousal–generalized negativity = 0.928, anhedonia–generalized negativity = 0.980), suggesting these factors were also not distinguishable. Then, Duffy et al. (2005) two-factor models were evaluated. The fit indices for this model were receivable, and the correlation coefficient of the two factors is also high (r = 0.921). This indicates that the physiological hyperarousal and the general negative affect factors do not appear to be independent constructs. Finally, we tested the one-factor model. As Table 2 shows, all models provide an adequate fit. These results indicate that all fit indices exceeded accepted values suggested by Hu and Bentler (1999), but the interfactor correlations of the three- and two-factor models are too high, and all the ΔCFI values between competing models are smaller than —0.01—. Therefore, this study uses the one-factor model for further research. Table 3 provides the factor loadings for the one-factor model of the male and female groups. Overall, all item loadings are significant (p < 0.001) and high, ranging from 0.603 to 0.921.


TABLE 2. Model fit indices for the four models tested.
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TABLE 3. Stand loading of each item of the DASS-21 across genders.

[image: Table 3]


Measurement Invariance Between Genders

Subsequently, we tested measurement invariance of the one-factor model across the male and female groups. First, single-group CFAs were performed to check the structural validity of the DASS-21 in each gender group (see Table 4, Model C in the male/female groups). Within each gender, the one-factor model demonstrated acceptable fit. The configural invariance test was performed by studying a baseline model without constrained parameter across the two genders (M1). This model fit the data well. Thus, we tested the metric invariance model. The metric invariance model (M2) was acceptable in all fit indices. Moreover, the ΔCFI and ΔRMSEA (M1 vs. M2) were less than 0.010, supporting metric invariance and suggesting that factor loadings were invariant across genders. Given these results, we continued to test scalar invariance. This model (M3) showed receivable fit. Moreover, the ΔCFI and ΔRMSEA (M2 vs. M3) values were also within recommended ranges, supporting the scalar invariance and suggesting that factor loadings and item thresholds were invariant across genders. These results indicate that item thresholds on the latent constructs were invariant across genders. In summary, the results of multiple-group CFAs supported configural invariance, metric invariance, and scalar invariance of the DASS-21, revealing that the factor structure, factor loadings, and item thresholds were fully equivalent across genders.


TABLE 4. Results of confirmatory factor analysis and measurement invariance across genders.
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DISCUSSION


Summary Statistics and Reliability of the DASS-21

One of the purposes of the present study was to estimate psychometric properties of the simplified Chinese version of the DASS-21 among a sample of Chinese hospital workers. Anastasi and Urbina (1997) suggested that good reliability is indicated by Cronbach’s α > 0.85. The reliability of the DASS-21 was high than this criterion (0.95), indicating that this scale is a reliable psychometric instrument with good internal consistency. Previous studies have found similar results in non-clinical and clinical groups (Antony et al., 1998), in diabetic patients (Norton, 2007), in undergraduate and graduate students (Imam, 2008), and in a young adolescent sample (Szabó, 2010). The result of the independent-samples t tests revealed that on the depression subscale and the total scale men scored significantly higher than did women. Most previous studies have suggested that women suffer more negative emotions (such as depression and anxiety) than do men (e.g., Hope and Henderson, 2014), but there are also a few studies that show no significant differences between men and women (e.g., Al Sunni et al., 2014). This article found that the levels of depression and negative emotions in the male group were significantly higher than those in the female group. The occupational ratio of male and female samples collected in this study may have resulted from the inconsistent consequences. In this study, nurses accounted for the majority of female samples (67%), whereas doctors accounted for the majority of the male groups (66.2%). While doctors usually work on the clinical frontline and may face more risks and conflicts, as a result, the level of depression of doctors may be more than that of nurses (Wu et al., 2010; Pang et al., 2014).



Factor Structures of the DASS-21

The original three-factor structure of the DASS-21 has been confirmed among diverse cultural and ethnic samples (e.g., Norton, 2007). However, there also are discrepant findings about its factor structure, ranging from one-factor (Patrick et al., 2010), two-factor (Duffy et al., 2005), and three-factor (Tully et al., 2009; Szabó, 2010) to four-factor (Szabó, 2010) structures. Hence, one purpose of this study was to explore the latent structure of the DASS-21 in Chinese hospital workers. Our study found that the three factors of the DASS-21 are conceptualized considered to be either depression, anxiety and stress; or physiological hyperarousal, anhedonia, and general negative effects; or physiological hyperarousal and general negative affect; the interfactor correlations were so large that it is impossible to establish conceptual independence. Similar results were found in the following studies. Patrick et al. (2010) evaluated the underlying structure of the DASS-21 in Australian children and adolescents sample, and the results showed that the test was difficult to distinguish between depression and anxiety and stress in this sample; it seems to measure a general distress dimension. Similarly in college students, Camacho et al. (2016) identified a one-dimension factor (anxious/stress–depression) by using exploratory factor analysis (EFA). Tran et al. (2013) found that all items of the DASS-21 were loaded on one factor in the Vietnamese female sample, and they concluded that there were no subscales or combinations that could differentiate between depression and anxiety. Similar findings were reported from a study in clinical population in Egypt. Ali and Green (2019) found that a one-factor solution was most appropriate for the DASS-21 data among Egyptian drug users.

These results suggest that it is more reasonable to view the DASS-21 as measuring only a one factor of negative affectivity or general psychological distress in Chinese hospital workers. In addition, the interfactor correlations of the models reflect limited discriminant power. Hence, perhaps the DASS-21 should be used in a sample of Chinese medical staffs with caution, and it may be best to see it as a measure of undifferentiated negative affect until further certification for the discriminate validity of depression, anxiety, and stress subscales becomes available.



Measurement Invariance Between Genders

The results of the current study sustain the measurement invariance of the DASS-21 between genders among Chinese hospital workers. The results of the single-group CFA for each gender group as well as the whole sample and configural invariance in favor of the one-factor latent structure of the DASS-21 for both males and females indicate that the DASS-21 gauged the same structures among male and female Chinese hospital workers. In addition, acceptable metric invariance indicates that the DASS-21 measures negative affective emotion in a similar manner among men and women. Furthermore, the current study found that the results of scalar invariance between genders indicate that the thresholds of each items of the DASS-21 were equal. These results suggest that comparing the scores of the DASS-21 across genders in the current sample of Chinese hospital workers is meaningful.

Because the DASS-21 scale measures negative affective emotion similarly for both females and males, it is not necessary to use different normative scores between genders. These results are consistent with the results of Gomez et al. (2014), who used an Australian sample (mean age = 47.37 years) to prove that the DASS-21 is gender-invariant, as demonstrated by Lu et al. (2018), who used a sample of Chinese college students (mean age = 19.7 years) to prove that that the DASS-21 was gender-invariant. Although the factor model used are different, Gomez et al. (2014) and Lu et al. (2018) both used the original three-factor model, and we used a one-factor model, but our current research on a sample of Chinese hospital workers reached the same conclusion, showing that application of the DASS-21 is not influenced by gender. Our findings therefore provide extra support for the DASS-21, extending prior studies in applications and research environments.

While the current study confirms the validity and reliability of the DASS-21 among genders, the study should still consider some limitations. First, half of the sample in the current study was nurses; as such, the proportion of females was significantly larger than males. While the number of males in the sample was sufficient, it should be noted that the results may not be equally representative of both genders. The second limitation of this study was the self-assessment methodology of the questionnaire, lacking clinical assessment to confirm levels of depression, anxiety, and stress. Further researches are needed to confirm latent structure and discriminate validity, sensitivity, and specificity of the DASS-21 as an effective screening instrument in various populations. Third, the sample was not recruited randomly, and thus, the interpretations of the findings are limited. Fourth, the test–retest reliability of the DASS-21 was not investigated in this study. However, as the instrument is intended to measure a state rather than trait, it would be expected that test–retest stability would be low. It would be helpful to understand the degree of stability observed when symptoms do not fluctuate.
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Objective: To develop the Military Career Adaptability Questionnaire (MCAQ) in China and to test its reliability and validity.

Methods: In study 1, an open-ended questionnaire survey was conducted among 200 military personnel. Based on the empirical construction by military personnel of various branches, the dimensions of the MCAQ were constructed, and a preliminary questionnaire was prepared. In study 2, the questionnaire survey was conducted in 1,578 participants enrolled through stratified cluster sampling. They were randomly divided into two groups (n = 789). Sample 1 was used for item analysis and exploratory factor analysis, and sample 2 was used for confirmatory factor analysis and internal consistency testing. In sample 1, the participants were selected to test the test–retest reliability of the questionnaire at a 4 weeks interval. In sample 2, participants were selected to test criterion validity using the Psychological Capital Questionnaire and the Job Satisfaction Questionnaire.

Results: According to study 1, we obtained an initial 23-item MCAQ containing five dimensions (organization and fusion ability, communication ability, learning development ability, emotion regulation ability, and career transformation ability). After the exploratory factor analysis in study 2, 21 items contributing 72.17% of the total variance remained. Via the subsequent confirmatory factor analysis, the model was confirmed to have good fit indices [chi-square/degree of freedom (X2/df) = 3.11, goodness of fit index (GFI) = 0.90, normed fit index (NFI) = 0.91, incremental fit index (IFI) = 0.94, tucker lewis index (TLI) = 0.93, comparative fit index (CFI) = 0.94, standardized root mean square residual (SRMR) = 0.07]. These five factors were significantly correlated with the total score of the MCAQ (r = 0.73–0.79, p < 0.01). The Cronbach α coefficient of the questionnaire was 0.92; the Cronbach α coefficients of the five factors were 0.89, 0.83, 0.88, 0.84, and 0.79, respectively, the test–retest reliability of the questionnaire was 0.93.

Conclusion: The MCAQ developed in this study has a clear five-factor structure and good reliability and validity. It can be used to assess the career adaptability of military personnel to provide a theoretical basis for military vocational psychological education.

Keywords: career adaptability, Chinese military personnel, validity, reliability, psychometrics


INTRODUCTION

Currently, the rapid information technology development, high-tech device application, demanding tasks, and the extreme environment of the battlefield are all challenging for the professional psychological status of military personnel (Bates et al., 2010; Hu et al., 2018), not to mention the problems caused by equipment renewal, job rotation, and residency relocation (Zhao et al., 2018), all posing challenges for the professional psychological status of military personnel. Therefore, every Chinese soldier of the new era should actively develop the ability to adapt to the needs of the military and the professional environment based on his or her own inner self, i.e., the career adaptability of military personnel in the new era. The career adaptability of military personnel not only reflects the ideological and psychological conditions of soldiers in daily life but also affects their cognitive capability and behavior on the battlefield. Therefore, it is necessary to conduct a study on the career adaptability of military personnel in the new era.

Career adaptability, advocated by Savickas, an American psychologist, is a hot topic in the field of professional psychology. Currently, strengthening employees’ career adaptability consciously will be helpful to their occupational success (Xu et al., 2017). Career adaptability has a significant impact on career development and work- and life-related variables. For example, career adaptability can promote the successful career transition of individuals (Brown et al., 2012; Guan et al., 2015b); positively predicts performance, with this relationship partially mediated by career self-management (Gao et al., 2019); and improve individuals’ satisfaction with their work and life (Zacher and Hannes, 2014; Xie et al., 2016), as well as their well-being (Maggiori et al., 2013; Hartung and Taber, 2008) and job performance. It is serves as an important predictor for indicators of well-being, such as life satisfaction (Rudolph et al., 2017); it is positively correlated with the academic achievement of adolescents (Negru-Subtirica and Pop, 2016); it is related to the job content plateau (Jiang, 2016); it can reduce the anxiety, feelings of failure (Pouyaud et al., 2012), and work stress (Nilforooshan and Salimi, 2016) of individuals; and it plays an intermediary role between proactive personality and internal professional growth (Hu and Cheng, 2017). Therefore, career adaptability is also regarded as “the individual’s psychological adaptability in dealing with tasks, problems, turning points and even major events in the career” and as “the key ability or meta-ability of individuals for professional achievement” (Hartung et al., 2011). Furthermore, the majority of published studies on career adaptability include the perspectives of college students and employees. However, compared to these groups, military personnel have to deal with a multifarious range of high-intensity training activities, a fully enclosed environment, and highly consistent organizational management in their career, and they must take into account the specific organizational structure and mission of the military.

The career adaptability of military personnel refers to the special ability of individuals to adapt to changes in the military environment and to solve actual problems in their own career. It is the ability of individuals to adapt to military operations and to face and solve professional problems. Military career adaptability is not a general concept referring to psychological resources or quality but the special ability required to meet professional requirements as a member of the military. Different from other measurement models of career adaptability, our model for military personnel has two features: (1) its theory is reality-oriented rather than future-oriented, and (2) the constructs are based on “capability” rather than “psychological resources.”

Thus, what are the dimensions of military career adaptability? How do we assess it? This is a major concern for researchers. Regarding the constructs and measurement of career adaptability, first, the well-recognized theory is the four-factor career adaptability construct proposed by Savickas: career focus, career control, career curiosity, and career self-confidence (Savickas and Porfeli, 2012). However, the emphasis on self-concept and identity development in career development is in line with the individualism of Western countries, which may not be consistent with the development of Eastern culture, which has a stronger sense of collectivism (Guan et al., 2015a). According to Savickas, career adaptability is a future-oriented psychosocial resource that an individual needs to have in anticipation of and to plan for his or her future career, and in preparation for what might come next (Savickas and Porfeli, 2012). Thus, the adaptable individual is conceptualized as becoming concerned about his or her vocational future, taking control of trying to prepare for one’s vocational future, and displaying curiosity by exploring possible selves and future scenarios. However, unlike most other careers, military personnel are confronted with unpredictable changes in their career life all the time. Therefore, there are few options in their future career development, which is determined by the development of the organization instead. In the army, the adaptability of an individual does not mean being concerned about the future or curious about future scenarios. Their adaptability may not be explained in Savickas’ way. It should focus on the special ability to adapt to military operations and face the changes of their current occupation, rather than being dependent on concern, control, curiosity, and confidence. It is more reality-oriented rather than future-oriented. Second, Chinese scholar Zhao Xiaoyun carried out an exploratory study on the career adaptability of college students and proposed six factors influencing the career adaptability of Chinese college students: career control, career curiosity, career concern, career self-confidence, career adjustment, and career interpersonal relations. He also developed a career adaptability questionnaire (Zhao et al., 2015) that can feasibly predict the future career adaptability of college students. However, since military personnel have few career options compared to college students, some mental resources may not be suitable for measuring the career adaptability of contemporary Chinese military personnel. Third, in 2014, with qualitative research and related research methods, Wang Yifu developed a five-dimensional theory of the career adaptability of enterprise employees. He determined that their career adaptability was characterized by an “external construct” and a “reality orientation” (Wang, 2014). Wang’s career adaptability scale has good reliability and validity; however, it, too, is not applicable to contemporary military personnel, because of the specificity of military occupations.

Due to the difference between Eastern and Western culture and the difference between military organizational culture and enterprise culture, the career development path of military personnel and the future career development path of students are different. Based on existing career adaptability theories and constructs of experience, we developed a concept and dimensions of military career psychological adaptability through a qualitative study, compiled the Military Career Adaptability Questionnaire (MCAQ) in China, and conducted a large-sample test on the reliability and validity of the MCAQ, to apply the theory of military career adaptability to clinical psychology, to improve the mental health and work performance of military officers and soldiers, and to elevate their fighting capacity.



STUDY 1

The aim of study 1 was to generate a pool of items that comprehensively structure and measure the dimensions of military career adaptability through qualitative research and to examine the content of the items.


Methods


Participants

An open-ended questionnaire survey was conducted among 200 military personnel of different ranks, educational backgrounds, and lengths of military service from the navy, army, and air force as well as rocket troops and joint logistics forces (127 males and 73 females; 78 participants from the army, 62 participants from the navy, 35 participants from the air force, and 25 participants from other branches; 145 participants with a bachelor’s degree or above). Institutional ethical approval and informed consent were obtained for all studies reported in this article. The questionnaire was administered to 200 participants, and 185 valid questionnaires were collected for preliminary item construction.

An expert panel was recruited to assess the content and face validity of the generated items. The expert panel consisted of eight academics (i.e., four professors in psychology, two experts with doctoral degrees, and two experts with master’s degrees).



Procedure

Qualitative research was carried out by using open-ended questionnaires.

(a) According to the results of the questionnaires, representative phrases and words were extracted for classification, and the response items were summarized. (b) Then, themes were further abstracted, and the empirical structure of the MCAQ was established. (c) Following initial item generation, the content and face validity of the items were examined by the expert panel. The two experts with doctoral degrees in psychology reverse-categorized the items that had been summarized and compared them with the results obtained by the researchers; the two experts with master’s degrees in psychology were informed of several subject categories, and after discussion, they categorized the summarized items into the corresponding themes to verify the reliability of the content analysis.

The experts worked independently of each other and were provided with the opportunity to make any suggestions that they felt might help improve each item or to suggest new items. The four professors were informed of the context and structure of the questionnaire and the instructions for examining the content validity of the items.



Measures

Qualitative research data were collected using open-ended questionnaires (Wang, 2014). The main issues included the following: (a) Since your enlistment, what kinds of problems that you have encountered have required adaptation? (b) What capabilities should a soldier have for adaptation? (c) In your opinion, what factors will affect the career adaptability of military personnel? (d) If you have excellent career adaptability, what are the positive effects that you have experienced? If you have poor career adaptability, what are the adverse effects?



Analysis and Results

A total of 120 items were summarized under “major problems in military career development,” which contains five topics (military skills and learning development, relationships and family, the military operating environment and pressure, organizational atmosphere and management, and career transition and adaptation). A total of 79 items were summarized under the “ability to work out career development issues in the military,” which consists of a five-dimensional military career adaptability construct: organization and fusion ability, communication ability, learning development ability, emotion regulation ability, and career transformation ability. Based on the results of the qualitative research, the items with high cumulative frequency were selected as the measurement variables or indicators. After review and revision by the four psychology professors, a preliminary career adaptability questionnaire for military personnel was developed. At this stage, items were retained if (a) the cumulative frequency of the items was significantly high; (b) there was 80% agreement that the items loaded onto the same construct; and (c) the items were rated as being highly representative of the content of the construct (M > 3/4).

All the experts independently reviewed and revised the appropriateness of the dimension construction and item selection of the questionnaire, with the result that they all agreed with the dimensional structure of the questionnaire. The experts suggested revisions to some of the items, which were revised in the formal test. The initial version of the MCAQ was developed. A total of 23 measurement variables were determined. The communication ability dimension includes five variables: interpersonal relationships, comrade-in-arms communication, superior and subordinate relationships, loneliness, and family communication. The organization and fusion ability dimension includes six variables: management system and norms, management style, professional honor, spirit of sacrifice, teamwork, and perseverance. The learning development ability dimension includes four variables: professional knowledge, learning ability, self-knowledge, and command ability. The emotion regulation ability dimension includes four variables: work stress, environmental change, work frustration, and closed environment. The career transformation ability dimension includes four variables: job transfer, secondary employment, career expectations, and emergencies. All measurement variables are in a single-item response mode, and one measurement variable corresponds to one question. The questionnaire is a self-report instrument and is scored using a seven-point Likert scale. The total score for the career adaptability of military personnel is equal to the sum of the scores for each dimension. The higher the total score, the stronger the career adaptability.



STUDY 2

The aim of study 2 was to test the initial factor structure of the MCAQ (consisting of 23 items) generated in study 1 through exploratory factor analysis (EFA) and confirmatory factor analysis (CFA); the reliability and validity of the MCAQ were also tested.


Methods


Participants and Procedure

The formal questionnaire survey was conducted among 1,578 participants enrolled though stratified cluster sampling, and 1,264 valid questionnaires were collected (80.10%). They were randomly divided into two groups (n = 789). A preliminary questionnaire (sample 1) was used for item analysis and EFA. A total of 610 valid questionnaires were collected from sample 1 (77.31%). A formal questionnaire (Sample 2) was used for CFA and internal consistency reliability testing. A total of 654 valid questionnaires were collected from sample 2 (82.89%). The basic situation is shown in Table 1. In sample 1, 450 valid participants from a regiment of the army were selected to test the test–retest reliability of the questionnaire 4 weeks later. A total of 474 valid participants from sample 2 were randomly selected to test the criterion validity of the questionnaire.


TABLE 1. Descriptive statistics for all samples (N = 1,264).

[image: Table 1]All evaluators were professionals with a bachelor’s degree or above in psychology and systemic training. The survey was held on site, with standardized instructions and a unified testing environment. All participants signed an informed consent form. The valid questionnaires recovered were randomly and equally divided into two groups: one for CFA on the structural model of the questionnaire and the internal consistency reliability test and the other for testing criterion-related validity. Finally, a standard career adaptability questionnaire for military personnel that conformed to psychometric criteria was developed.



Measures


Military career adaptability

This variable was measured using five items from the MCAQ. The MCAQ adopted a seven-point Likert scale ranging from 1 to 7 for 21 self-reported items. The MCAQ included five dimensions: organization and fusion ability, communication ability, learning and development ability, emotion regulation ability, and career transformation ability. The internal consistency coefficient of the MCAQ was 0.92.



Psychological capital

The Psychological Capital Questionnaire (PCQ) adopted a six-point Likert scale ranging from 1 to 6 for 24 self-reported items. The PCQ included four dimensions, i.e., self-efficacy, hope, optimism, and resilience, referring to mental states that can be measured, developed, and managed (Luthans and Youssef, 2004). Luthans et al. (2004) argued that psychological capital refers to the state of mind that can produce active behaviors of individuals. Psychological capital helps improve the job satisfaction of military personnel and reduce the tendency to leave, seriously affecting the morale and fighting capacity of troops, and it is regarded as an important factor in the career adaptability of military personnel. The internal consistency coefficient of the PCQ was 0.93.



Job satisfaction

The Job Satisfaction Questionnaire (JSQ) adopted a six-point Likert scale ranging from 1 to 6 for six self-reported items. The internal consistency coefficient for the JSQ was 0.84. It is assumed that the job satisfaction of military personnel is positively correlated with their career adaptability.



Data Analysis

Using SPSS 19.0 software, item analysis, correlation analysis, and EFA were performed for the data from sample 1, and internal consistency reliability testing was performed for the data from sample 2. First, item-total statistics were used to test whether all items were consistent with the scale. Inconsistent items were removed based on the results. Second, the Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test of sphericity were used to test whether the data were appropriate for factor analysis. Third, a series of principal component analyses (PCAs) was used to explore the latent structure of the MCAQ item set. The criteria for dimensions and item reduction (Worthington and Whittaker, 2006) were as follows: (1) eigenvalues greater than 1; (2) factors containing three or more items; (3) items loading strongly (>0.30) onto factors; and (4) items not cross-loading onto two or more factors. A total of 474 participants in sample 2 were selected to test the criterion validity of the questionnaire. For the sample 2 data, AMOS 23.0 software was used for CFA.



RESULTS


EFA


Item Analysis

First, according to the total score on the questionnaire, all participants were divided into two groups: a high-score group (27% of all participants) and a low-score group. The differences in each item between the high-score and low-score groups were analyzed. The results showed that all items presented statistically significant differences between the two groups (p < 0.01). Second, the correlation between each item and the total score was analyzed. The results showed that the correlation coefficients between the 23 items and the total score were 0.42–0.74 (p < 0.01). Third, the correlations between each item and its dimension were explored, and the correlation coefficients were 0.70–0.92 (p < 0.01). Finally, the correlation coefficients between each dimension and the total score were 0.73–0.79 (p < 0.01, N = 794).



Factor Analysis

An EFA was conducted on the 23 items to determine their underlying factor structure. The KMO value of sampling adequacy was 0.90, and Bartlett’s test for sphericity showed a significant difference (p < 0.001), which indicated that the data were appropriate for analysis (Tabachnick and Fidell, 2013). The final version of the MCAQ was composed of five factors and 21 items. After deletion, there were significant differences in the mean value of each factor between the high-score group and the low-score group. The cumulative variance contribution rate of the five factors was 72.17%. Furthermore, the items were internally consistent (Cronbach α = 0.89).

Factor 1 included six variables, i.e., management system and specification, management mode, professional pride, spirit of sacrifice, teamwork, and perseverance, reflecting the relationship between individuals and organizations, named organization and fusion ability. Factor 2 included five variables, i.e., interpersonal relationships, comrade-in-arms communication, superior and subordinate relationships, loneliness, and family communication, which reflected the relationships between individuals and others, named communication ability. Factor 3 included four variables: professional knowledge, learning ability, self-awareness, and command ability, reflecting the relationship between individuals and work, named learning ability. Factor 4 included four variables, i.e., work stress, environmental change, work frustration, and closed environment, reflecting the relationship between individuals and the work environment, named emotion regulation ability. Factor 5 included four variables, i.e., job change, secondary employment, career expectation, and emergencies, reflecting the relationship between individuals and their career, named vocational transformation ability. The factor loadings for these items are shown in Table 2.


TABLE 2. Factor loadings of the MCAQ.

[image: Table 2]


CFA

To verify the structural validity of our questionnaire, the structural equation modeling statistical software AMOS 23.0 was used for CFA on the sample 2 data. Figure 1 presents a standardized model of the estimate values. The results showed that the normalized regression coefficients between all items and factors in the measurement model were 0.5–0.9 (p < 0.01). According to the results of EFA and the theoretical scheme, a structural model with 21 observed variables and 5 latent variables was established. The NFI, RFI, IFI, TLI, and CFI ranged from 0.87 to 0.91, df = 222, χ2/df = 3.39, GFI = 0.87, NFI = 0.88, CFI = 0.91, IFI = 0.91, TLI = 0.90, RMSEA = 0.07 <0.08. This analysis revealed that it was an adequate model that fit the data.


[image: image]

FIGURE 1. The standardized model of estimate values of the Military Career Adaptation Questionnaire.




Reliability and Validity Assessment


Reliability Test

The internal consistency reliability test of the MCAQ was conducted using the EFA of the samples. The effective sample size was 450. The results are presented in Table 3, showing that the MCAQ and its five dimensions had good internal consistency.


TABLE 3. Internal consistency reliability test of the MCAQ (N = 450).

[image: Table 3]


Criterion Validity

The criterion-related validity between the PCQ, JSQ, and MCAQ was analyzed based on the effective sample size, 474 participants, of the test sample. The total score of the MCAQ and the scores of its five dimensions were positively correlated with the total scores of the PCQ and JSQ (p < 0.01, two-sided) (Table 4). The test proved the beneficial criterion-related validity of the MCAQ.


TABLE 4. Correlations between the PCQ, JSQ, and MCAQ (r, n = 474).

[image: Table 4]


Structural Validity

Through correlation analysis, the factors of the MCAQ were highly correlated with the total score, and some factors were moderately correlated with each other (Table 5).


TABLE 5. Correlation matrix of various factors and total scores of the MCAQ (N = 474).

[image: Table 5]


DISCUSSION

In this study, the EFA of the MCAQ showed that the statistical results were basically consistent with the theoretical hypothesis and that the five factors contributed 72.17% of the total variance. CFA revealed that the model had a high degree of structural validity, consistent with the assumptions regarding the empirical construction of military career adaptability. The results proved that this questionnaire can assess the career adaptability of military personnel. The reliability and validity analysis demonstrated that the dimensions of the questionnaire were highly correlated with the variables, indicating that the questionnaire has good reliability and validity.


Empirical Construction of Military Career Adaptability

This study showed that a series of special abilities that individuals need to solve actual problems in their career is career adaptability. At present, the career adaptability of military personnel, who constitute a special occupational group, is not only related to the mental health and work efficiency of staff but also closely related to the fighting capacity of troops in the new era. Currently, the career adaptability of military personnel at all levels in different military units is evaluated by senior officers according to their experience. Therefore, a scientific and standardized scale cannot only help quickly and accurately investigate career adaptability but also detect strengths and weaknesses in adaptation to promote the career development of military personnel.

In quantitative research, the clear definition of a concept is the basis for operationalizing the concept and for quantitative research. This study focused on the actual problems faced by military personnel in their career development, adopted a “realistic” perspective for empirical construction, analyzed the main problems in the career development of military personnel and their ability to solve those problems, and gradually constructed the empirical dimensions of military career adaptability through logical methods such as generalization and induction. However, our study was based on an empirical construction, aiming to solve the actual problems faced by military personnel.

Compared with the career adaptability theories proposed by Savickas and Porfeli (2012) and Zhao et al. (2015), our study had a different temporal orientation of adaptability. As the core concept of career development theory, both Zhao and Savickas focused on future career planning and the psychological resources to cope with changes in the future. However, as a vocational group with a unified management mode and with absolute obedience, military personnel seem to have a relatively unified development path, while the ability to solve real problems is even more important because they will encounter more problems in career development. Military career adaptability is not a general concept referring to psychological resources or quality but a special ability required to meet the professional requirements of being a soldier. It is an actual ability that can be shaped and measured to effectively solve actual problems in the careers of military personnel.

Item screening is the key link in the development of the MCAQ. To improve the reliability and validity of the questionnaire, we analyzed each item in the questionnaire through item analysis, detected the differences between the high-score group and the low-score group, and screened out the high-quality items to constitute a questionnaire. In addition to expert evaluations, the correlation coefficients between each item of the questionnaire and the total questionnaire reached the level of statistical significance. The correlation coefficients between each item and the total score were 0.42–0.74 (p < 0.01), and the questionnaire had good content validity, suggesting good reliability and validity. This study showed that the MCAQ had high discriminant validity.



Dimensions of Military Career Adaptability and Their Relationship

Military career adaptability includes five aspects, i.e., organization and fusion ability, communication ability, learning development ability, emotion regulation ability, and career transformation ability, corresponding to the relationships between military personnel and troops, military personnel and their comrades and relatives, military personnel and work, military personnel and stress scenarios, and military personnel and career opportunities, which are relatively independent and interrelated parts that construct the career adaptability of military personnel.

Among them, the organization and fusion ability dimension involves the relationship between individuals and organizations, i.e., the relationship between military personnel and troops, mainly to solve problems in the management of military units, as well as the matching of personality traits and work features. Communication ability involves the relationship between individuals and others, mainly to solve communication problems between officers and soldiers, especially in regard to superior–subordinate relations, and communication among comrades-in-arms and family members. Studies show that the influence of family was discerned as an important theme in career adaptability (Jennifer et al., 2016). Learning development ability involves the relationship between individuals and work, mainly to solve problems related to the knowledge and skills needed to accomplish tasks and to achieve career development, including military skills and professional technology. Emotion regulation ability involves the relationship between individuals and the work environment, mainly to solve stress-related problems at work, including environmental stress during military operations and work pressure. This dimension is a psychological experience index of military career adaptability. Career transformation ability involves the relationship between individuals and career opportunities, mainly to solve problems caused by career transformation in different positions.

Among the five dimensions of military career adaptability, organization and fusion ability, communication ability, learning development ability, and emotion regulation ability are the horizontal dimensions, while career transformation ability is the vertical dimension. Therefore, the structure of the questionnaire in this study is relatively complete.

The results of factor analysis provide a basis for determining the relative significance of each dimension in military career adaptability. According to the characteristic value of each factor, differences in career adaptability are mainly attributed to organization and fusion ability, suggesting that for military personnel with different characteristics, the greatest difference lies in organization and fusion ability, followed by emotion regulation ability, communication ability, career transformation ability, and learning and development ability. These results demonstrate that problems in reality are the main challenge for the career adaptation of military personnel, while improvement of military skills and professional technology is the most adaptable part in their careers.



Reliability and Validity of the MCAQ

This study mainly used criterion-related validity and structural validity to reflect the overall validity of the questionnaire.

CFA showed that the five-factor structural model of military career adaptability obtained by EFA had good fit indices, moderate correlations among the factors, and high correlations between each factor and the questionnaire, indicating that the questionnaire had good structural validity.

For criterion-related validity, this study set the PCQ as the criterion. Psychological capital is a tool for transforming potential ability into actual ability (Jiang and Zhao, 2007). Psychological capital plays a positive role in the workplace and private life of individuals, and it can improve job satisfaction, reduce the tendency to resign, enhance commitment to the organization, reduce work pressure, and promote vocational well-being (Wu et al., 2012). Military personnel with strong career adaptability also have strong feelings of happiness, suggesting a certain correlation between psychological capital and career adaptability. The JSQ refers to survey respondents’ positive attitudes and emotions toward their work and related aspects; job satisfaction plays an important role in the job performance and subjective well-being of workers (Judge et al., 2001). The job satisfaction of soldiers has serious effects on morale and combat effectiveness. It is an important factor related to military career adaptability. According to Table 4, the dimensions of military career adaptability were significantly correlated with the JSQ and the dimensions of self-efficacy, optimism, hope, and resilience in the PCQ, indicating good criterion-related validity between military career adaptability, job satisfaction, and psychological capital.

This study mainly used the Cronbach α coefficient to measure internal consistency, and the results showed that the questionnaire had good internal consistency reliability. Our study also had good test–retest reliability, reflecting the high stability of the questionnaire.



CONCLUSION

In conclusion, the MCAQ developed in this study has good reliability and validity and is consistent with psychometric requirements and the actual psychological development of military personnel. There were 21 items in the MCAQ, including five factors: organization and fusion ability, communication ability, learning development ability, emotion regulation ability, and career transformation ability. The MCAQ can be used as an effective tool to measure the career adaptability of military personnel.
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Parenting is a meaningful endeavor but it also induces stress, which can cause parental burnout. In China, the assessment and study of parental burnout are still in their formative stages. To contribute to advancing this field, the present study aimed to develop and validate a Chinese version of the Parental Burnout Assessment (PBA). Questionnaires were distributed to 614 families (comprising students in the eighth grade and both of their parents; one questionnaire for each person) on two separate occasions (Time 1 and Time 2). The students were asked to self-report their loneliness and life satisfaction at Time 1 and their anti-social behavior at Time 2. Meanwhile, parents were asked to self-report their parental burnout and job burnout at both Time 1 and Time 2, their marriage satisfaction at Time 1, and their levels of agreeableness and neuroticism at Time 2. Using the data obtained, we performed exploratory and confirmatory factor analyses, which indicated that this version of the PBA had a single-factor structure. The α of the PBA was 0.938 at Time 1 and 0.952 at Time 2. At Time 1, parental burnout was positively related to their job burnout in emotional exhaustion and depersonalization, and negatively related to their marriage satisfaction. In addition, parental burnout was positively related to students’ life satisfaction, and mothers’ parental burnout was positively related to students’ loneliness. At Time 2, parental burnout showed positive relations with neuroticism and job burnout in emotional exhaustion and depersonalization, and was negatively related to agreeableness. In addition, mothers’ parental burnout was positively related to students’ anti-social behavior. Furthermore, parental burnout at Time 1 also showed positive relations with job burnout through emotional exhaustion and depersonalization measured at Time 2, and parental burnout at Time 1 was positively related to students’ anti-social behavior at Time 2. Overall, the present study confirmed the reliability and validity of the Chinese version of the PBA.

Keywords: parental burnout, job burnout, parental burnout assessment, reliability, validity


INTRODUCTION

There has recently been considerable interest in parental burnout, and an increasing number of studies have been conducted in different countries, including the Netherlands (Van Bakel et al., 2018), Turkey (Demirhan et al., 2011), Iran (Beheshtipour et al., 2016), and India (Vinayak and Rohin Kaur, 2017). However, a recent review by Sánchez-Rodríguez et al. (2019) reported that although 39 theses regarding parental burnout were published in 1989–2018, none were conducted in China or used a Chinese sample. Parental quality and adolescents’ healthy growth are common concerns worldwide; therefore, it is necessary to investigate parental burnout in China, as it comprises 1/5 of the worldwide population.

The importance of investigating parental burnout in China should not be underestimated for many reasons. First, Chinese parents may have a stronger urge to have children than Western parents (International Social Survey Programme, 2002). This means that they might be more likely to experience parental stress, and if they fail to cope with this stress, parental burnout may occur. Second, traditional parenting practices continue to play an important role in China. For instance, the traditional perception of “men work outside; women perform housework inside” prevails in many Chinese families, which means that parenting is a mother’s duty. Meanwhile, the female labor force is encouraged to get into workplace, and Chinese women are starting to have a generally higher employment rate than women in Western countries (Dasgupta et al., 2015). Chinese career women must address both workplace and parenting stress with limited time and energy, which could lead to job or parental burnout or, even worse, both simultaneously. It is urgent that we carry out the study of parental burnout in China, and the first step should be the development of a measure with high reliability and validity.

Children are important components of marriage and family life. The birth of a child can bring happiness to the parents and the family in general, and give a new meaning to their lives. However, parenting responsibilities and activities can also represent new burdens and stress for the parents. In fact, studies have indicated that, like job burnout, which results from exposure to excessive job stress, parents who are exposed to chronic parental stress may experience parental burnout (Norberg, 2007, 2010; Lindström et al., 2011; Norberg et al., 2014). Considering this, Roskam et al. (2017) developed and tested a tool for measuring parental burnout, and found that 2–12% of parents in Belgium experienced such burnout. Building on this work, Van Bakel et al. (2018) reported that in the Netherlands, this rate was 0.2–7.7%, while Kawamoto et al. (2018) reported that it was 4.2–17.3% in Japan.

Parental burnout may have serious negative effects on three different levels. First, parental burnout may cause negative consequences for the parents themselves; for instance, parental burnout has been found to be positively related to suicidal and escape ideation, addiction, and sleep problems. Second, parental burnout may, for instance, increase conflicts with and estrangement toward partners or spouses. Third, the effects of parental burnout may impact children, as the risk of neglectful and violent behavior toward them may increase (Mikolajczak et al., 2018). In addition, Mikolajczak et al. (2019) provided further evidence that parental burnout increased the parents’ escape ideation, negligent behavior, and violence longitudinally.

In order to explore the incidence of parental burnout and its negative effects, the measurements were developed. Early studies on this topic used the existent job-burnout scale to assess parental burnout, by simply changing the words “service subject” to “baby” or “parenting work.” For instance, the Maslach Burnout Inventory (MBI; Maslach and Jackson, 1981), the leading measure of burnout, was firstly used by Pelsma (1989). Subsequently, several different versions of job-burnout scales were applied to assess parental burnout, such as the MBI-Human Services Survey (Demirhan et al., 2011; Jaramillo et al., 2016; Vinayak and Rohin Kaur, 2017) and the Shirom-Melma Burnout Questionnaire (Norberg, 2007; Lindström et al., 2011; Norberg et al., 2014; Beheshtipour et al., 2016).

The job burnout inventory (e.g., MBI) used to measure parental burnout may not provide adequate information regarding the validity and specificity of the parental burnout construct. In addition, some MBI items (e.g., “I feel like I’m at the end of my rope”) do not specifically indicate occupational work, which may confuse the boundary between parental and job burnout, especially for parents who perform both duties. Based on these arguments, Roskam et al. (2017) developed the Parental Burnout Inventory (PBI) and indicated that parental burnout encompasses three dimensions: overwhelming exhaustion related to one’s parental role, emotional distancing from one’s children, and a sense of ineffectiveness in the parental role.

Furthermore, the structure and content of the parental and job burnout constructs may differ on both a theoretical and practical level. For instance, because parents cannot “dehumanize” their children, depersonalization (a component of job burnout measured by the MBI) may not be suitable in the parenting context (Roskam et al., 2018). Consequently, adopting an inductive approach, Roskam et al. (2018) advanced the measurement of parental burnout by developing the Parental Burnout Assessment (PBA), which was designed to better represent the parental burnout construct. The PBA comprises four factors: “exhaustion in one’s parental role,” “contrast with previous parental self,” “feeling fed up with one’s parental role,” and “emotional distancing from one’s children.”

While the PBI and PBA are highly correlated, Roskam et al. (2018) argued that the PBA had four advantages over the PBI. First, the PBA contained the factor “contrast with previous parental self,” which was an inherent notion of burnout not measured in the PBI. Second, the PBI contained a reverse factor (i.e., a higher score denoted lower burnout symptoms), which may lead to confusion in practical applications. In contrast, scoring in the PBA was not reversed, thus assessing parental burnout more clearly. Third, in the parental tasks, the loss of efficacy may precede the loss of pleasure and fulfillment. Therefore, the factor “parental accomplishment and efficacy” in the PBI, which combined loss of parental accomplishment and efficacy together, may be inappropriate. Fourth, the PBA was free to use while the PBI was not. Based on these advantages, for the present study, we chose to translate the PBA into Chinese. Consistent with Roskam et al. (2018), the present study hypothesized that the Chinese version of PBA also contains four factors, and the factor structure would be the same between fathers’ and mothers’ responses.

In order to examine the external validity of the PBA in China, relevant variables associated with parental burnout were measured. First, parental burnout may correlate with parents’ personal characteristics. In line with prior studies, personality traits, including neuroticism and agreeableness (Le Vigouroux et al., 2017), and job burnout (Roskam et al., 2018) were assessed. Second, as noted by Mikolajczak et al. (2018, 2019), parental burnout is closely related to marital conflicts and partner-estrangement mindsets, which may induce dissatisfaction with marriage. Thus, marriage satisfaction was measured as well. Third, parental burnout may not only affect parents or their partners but also have negative effects on their children (Mikolajczak et al., 2018). Consequently, children’s loneliness, life satisfaction, and anti-social behavior were also measured in the present study.

In total, parents’ job burnout, marriage satisfaction, and personality traits (agreeableness and neuroticism), and children’s loneliness, life satisfaction, and anti-social behavior were measured. Specifically, concurrent validity was examined via cross-section correlation analysis, including the relationships between parental and job burnout, marriage satisfaction, agreeableness, and neuroticism, as well as the relationship between parental burnout and the children’s loneliness, life satisfaction, and anti-social behavior. Furthermore, predictive validity was examined by a regression analysis that was conducted with longitudinal data to examine the relationships between parental and job burnout, and parental burnout and children’s anti-social behavior.



METHOD AND PARTICIPANTS

To test the validity of the Chinese version of the PBA, data were collected from a sample of eighth-grade students (from a middle school located in an urban area of Kaifeng city, Henan Province) and their parents on two separate occasions (Time 1 and Time 2). Envelopes containing three questionnaires (one for the student and one for each parent) were distributed to 614 students during a class. They were asked to complete the questionnaire at home and bring the completed forms back to school. A month later, data were collected from the same sample in a similar fashion.

The final sample used for analysis comprised, at Time 1, 597 students, 458 fathers, and 531 mothers. The student sample comprised 307 males and 290 females, and the average age was 13.9 years (SD = 0.63). Fathers’ average age was 41.9 years (SD = 4.18) and mothers’ average age was 40.9 (SD = 4.09). At Time 2, 567 students, 312 fathers, and 329 mothers were examined.


Measures

Except for the PBA, Chinese versions were available for all other questionnaire tools used, and each measurement had previously been determined to have satisfactory reliability and validity. At Time 1, PBA, parents’ job burnout, and marriage satisfaction were answered by parents; students’ loneliness and life satisfaction were answered by children. At Time 2, PBA, parents’ job burnout, and personality traits (agreeableness and neuroticism) were answered by parents; students’ anti-social behavior was answered by children. The example of items introduced below were in their original English version.


Parental Burnout

Parental burnout was measured using Roskam et al.’s (2018) 23-item PBA. This tool was administered at both Time 1 and Time 2. We sent an email to the author who developed the original version of the PBA and obtained permission to use and translate it. Three psychology researchers who were native speakers of Chinese and who had experience studying overseas translated these items into Chinese and made slight modifications to adapt the tool to the Chinese culture and context. Then, a native-English speaker researcher who was unfamiliar with the questionnaire back-translated the scale into English. The translated questionnaire was compared with the primary PBA to ensure that the meanings of the sentences were the same. The Chinese translation of the questionnaire was then distributed to 30 graduate students to evaluate how natural-sounding the sentences were. They were asked to evaluate naturalness using a five-point Likert scale, ranging from 1 (“not natural”) to 5 (“natural”). Based on the graduate students’ feedback, we made adjustments and then included the finalized items in the final scale that was distributed to the participants.

The final version of the questionnaire contained 23 items (e.g., “I feel as though I’ve lost my direction as a dad/mum”), and the items were rated using a seven-point Likert scale, ranging from 1 (“completely inconsistent”) to 7 (“completely consistent”). In line with the original version of the PBA, a higher score represented a higher number of burnout symptoms.



Job Burnout

Job burnout was assessed using the Chinese version of the MBI, which had previously been determined to have adequate reliability and validity for Chinese samples (Li, 2003). The Chinese version of the MBI encompassed three factors, each including five items: emotional exhaustion (e.g., “I feel burned out from my work”), depersonalization (e.g., “I don’t really care what happens to some recipients”), and reduced personal accomplishment (e.g., “I can easily create a relaxed atmosphere with my recipients”). Items were rated using a seven-point Likert scale, ranging from 1 (“completely inconsistent”) to 7 (“completely consistent”), with a higher score representing a higher burnout. At Time 1, the Cronbach’s α values for the fathers’ responses were 0.772 for emotional exhaustion (ω = 0.775), 0.712 for depersonalization (ω = 0.714), and 0.733 for reduced personal accomplishment (ω = 0.726). The Cronbach’s α values for mothers’ responses were.737 for emotional exhaustion (ω = 0.752), 0.710 for depersonalization (ω = 0.775), and 0.674 for reduced personal accomplishment (ω = 0.675). At Time 2, the Cronbach’s α values for the fathers’ responses were 0.766 for emotional exhaustion (ω = 0.768), 0.809 for depersonalization (ω = 0.811), and 0.763 for reduced personal accomplishment (ω = 0.763), while those for the mothers’ responses were 0.731 for emotional exhaustion (ω = 0.735), 0.771 for depersonalization (ω = 0.776), and 0.752 for reduced personal accomplishment (ω = 0.754).



Parents’ Marriage Satisfaction

Parents’ marriage satisfaction was assessed using the Chinese version of the Marriage Satisfaction Scale, a subscale of the ENRICH Marital inventory (Olson et al., 1987; Wang et al., 1999). The Marriage Satisfaction Scale contained 10 items, including “my partner and I understand each other perfectly.” These items were rated using a five-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). This scale included five reverse scoring items, and a higher score represented higher marriage satisfaction. In the present study, the Cronbach’s α values were 0.819 for fathers and 0.850 for mothers, the McDonald’s ω was 0.823 for fathers and 0.852 for mothers.



Parents’ Agreeableness and Neuroticism

Parents’ agreeableness and neuroticism were assessed using the Agreeableness and Neuroticism factors of the Chinese version of the Big Five Personality Traits Scale (Luo and Dai, 2015). Each factor had five items; for example, “distrustful–trustful” for agreeableness and “nervous–at ease” for neuroticism. Items were rated using a six-point bipolar adjective scale. The response scale ranged from 1 (“full endorsement of neuroticism/full endorsement of disagreeableness”) to 6 (“full endorsement of emotional stability/full endorsement of agreeableness”), and a higher score meant higher emotional stability or agreeableness. In the present study, for fathers, the Cronbach’s α values were 0.865 for agreeableness (ω = 0.865) and 0.829 for neuroticism (ω = 0.834), while for mothers, the Cronbach’s α values were 0.832 for agreeableness (ω = 0.833) and 0.764 for neuroticism (ω = 0.768).



Students’ Life Satisfaction

Students’ life satisfaction was measured with the Adolescent Life Satisfaction Scale (Zhang et al., 2004), which contained 36 items (e.g., “I like being with my parents”). The items were rated using a seven-point Likert scale, ranging from 1 (“completely inconsistent”) to 7 (“completely consistent”). This scale included four reverse scoring items, and a higher score meant a higher life satisfaction. The Cronbach’s α value was 0.948 and the McDonald’s ω was 0.941.



Students’ Loneliness

Students’ loneliness was measured with the Chinese version of the UCLA Loneliness Scale (Wang, 1995), which contained 18 items (e.g., “I lack companionship”). The items were rated using a four-point Likert scale, ranging from 1 (“I never feel this way”) to 4 (“I often feel this way”). This scale included eight reverse scoring items, and a higher score represented a higher level of loneliness. For the present study, the Cronbach’s α value was 0.891 and the McDonald’s ω was 0.984.



Students’ Anti-social Behavior

Students’ anti-social behavior was measured using the Adolescent Anti-Social Behavior Scale (Achenbach and Edelbrock, 1987), which had well-established reliability and validity across cultures (Barber et al., 2005). The scale contained nine items; for example, “I hang around with kids who get in trouble.” The items were rated using a four-point Likert scale, ranging from 1 (“never”) to 4 (“always”), and a higher score represented more anti-social behavior. For the present study, the Cronbach’s α value was 0.802 and the McDonald’s ω was 0.804.



Other Measures

Demographic items, including students’ gender and age, and parents’ age and occupation, were recorded.



RESULTS


Data Analysis

Before conducting a factor analysis, all the questionnaires including missing data were removed from the sample. They were removed because either most of the questions were unanswered or the questionnaire was blank. Furthermore, the Welch’s test was conducted between the removed and kept data groups. There were no significant differences between the children’s age (t = −0.44, df = 266.19, p = 0.66), gender (t = 0.28, df = 402.86, p = 0.78), and the parents’ age (for fathers: t = 0.60, df = 1.00, p = 0.66; for mothers: t = −0.08, df = 6.01, p = 0.94). These results suggested that removing the incomplete questionnaires did not bias our results.

In order to examine the constructive validity and reliability of the Chinese version of the PBA, exploratory factor analysis (EFA) was conducted on the data collected at Time 1, and confirmatory factor analysis (CFA; estimated by Maximum Likelihood Method) was conducted on the data collected at Time 2. Furthermore, the gender invariance was examined by multi-group CFA. To examine the concurrent validity of the PBA, correlation analyses were conducted on parental burnout, job burnout, and marriage satisfaction, as well as on students’ loneliness and life satisfaction using the data collected at Time 1. Correlation analyses were conducted on parental burnout, job burnout, agreeableness, neuroticism, as well as on students’ anti-social behavior using the data collected at Time 2. To examine the predictive validity of the PBA, Time 1 and Time 2 data were combined. Regression analyses were conducted on parental burnout (Time 1) and job burnout (Time 2), and on students’ anti-social behavior (Time 2). These analyses were conducted using R 3.6.1 for Windows.



Factor Analysis and Correlation Analysis for Data Collected at Time 1

To ensure we had an adequate sample size for CFA, we combined fathers’ and mothers’ parental burnout data. Thus, for Time 1, the sample size was 989, which satisfied Hinkin’s (1998) recommendation regarding scale development. Based on the practice of Roskam et al. (2018), CFA was conducted. First, the 23 items were loaded onto the four original factors, and the four factors were allowed to be correlated. However, the model did not show a good fit [χ2 = 1906.53, df = 231, p < 0.001, CFI = 0.547, root mean square error of approximation (RMSEA) = 0.143, standardized root mean square residual (SRMR) = 0.315]. Then, a higher-order model was examined: a second-order factor, general parental burnout factor with four lower-order factors, the model fit did not improve significantly [Δχ2(6) = 169.23, p < 0.001]. These results suggested that the four-factor structure was not supported by the present data and that the factor structure differed between the European and Chinese samples (this will be discussed in the section “Discussion”). Therefore, in order to identify the factor structure of the Chinese version of the PBA, EFA was conducted.

In order to identify the factor structure of the Chinese version of the PBA, the EFA was conducted. Parallel analysis and the minimum average partial (MAP) method were conducted on the 23 items to determine the number of factors in the Chinese version of the PBA. The results suggested a two-factor structure. When a two-factor structure was set (through maximum likelihood estimation and Promax rotation), two items with factor loadings under 0.40 (i.e., “I’m so tired out by my role as a parent that sleeping doesn’t seem like enough” and “my role as a parent uses up all my resources”) were removed. Then, parallel analysis and the MAP method were again conducted on 21 items.

The result of the parallel analysis suggested a two-factor structure, while the MAP method suggested a single-factor structure. Parallel analysis can overestimate the number of factors, while the MAP method can underestimate them (Hori, 2005). However, when parallel analysis and the MAP method recommend the same number, the result may be considered robust. If the numbers differ, factor analysis should be conducted, beginning with the recommendations of the parallel analysis and decreasing the number of factors until the factor structure is interpretable, or by beginning with the recommendations of the MAP method and increasing the number of factors until the factor structure is interpretable. Once a two-factor structure was set (again through maximum likelihood estimation and Promax rotation), only three items loaded on the second factor, while all others loaded on the first factor. It was consequently difficult to explain the two-factor structure and name the factors; therefore, we combined them into a single factor. When the single-factor structure was set, all 21 items showed factor loadings of over 0.40. This single factor explained 45.07% of the variance, and the Cronbach’s α value of the factor was 0.938, thereby meeting Nunnaly’s (1978) criterion. In addition, when the data for the fathers and mothers were separated, the results also supported the single-factor structure. The results of the factor analysis are shown in Table 1.


TABLE 1. Results of the exploratory factor analysis (maximum likelihood estimation and Promax rotation).

[image: Table 1]In order to further test the validity of the Chinese version of the PBA, correlation analysis was conducted. When we checked the distribution of the data, parental burnout scores did not show a normal distribution. In accordance with a prior study (Mikolajczak et al., 2018), the PBA scores were normalized by log transformations (for fathers’ answer, skewness = 1.35 and kurtosis = 1.60; for mothers’ answer, skewness = 1.01 and kurtosis = 0.52; combined with fathers and mothers’ answer, skewness = 1.16 and kurtosis = 0.93). When the correlation analysis was conducted with the transformed scores, there were no significant differences between the results of the transformed scores and the original ones, so we reported the results of the original scores.

The results are shown in Table 2. Fathers’ parental burnout showed positive correlations with their emotional exhaustion (r = 0.385, p < 0.01), depersonalization (r = 0.312, p < 0.01), reduced personal accomplishment (r = 0.230, p < 0.01), and a negative correlation with their marriage satisfaction (r = −0.400, p < 0.01). Similarly, mothers’ parental burnout had positive correlations with their emotional exhaustion (r = 0.409, p < 0.01) and depersonalization (r = 0.226, p < 0.01), and a negative correlation with their marriage satisfaction (r = −0.309, p < 0.01). However, mothers’ parental burnout showed no significant correlation with reduced personal accomplishment (r = −0.056, ns). Meanwhile, mothers’ parental burnout showed positive correlations with the children’s loneliness (r = 0.168, p < 0.01), whereas fathers’ parental burnout showed no significant correlation with the children’s loneliness (r = 0.070, ns). Both fathers’ and mothers’ parental burnout were negatively correlated with students’ life satisfaction (for fathers, r = −0.163, p < 0.01; for mothers, r = −0.265, p < 0.01). In general, the Chinese version of the PBA showed good validity.


TABLE 2. Results of the correlation analysis with data collected at Time 1.

[image: Table 2]


Factor Analysis and Correlation Analysis for Data Collected at Time 2

To further examine the reliability and validity of the Chinese version of the PBA, CFA and correlation analysis were conducted using data collected at Time 2. To ensure we had an adequate sample size for CFA, fathers’ and mothers’ responses were combined. When the 21 items were loaded onto a single factor, the result generally showed a good fit (χ2 = 1106.181, df = 166, p < 0.001, CFA = 0.902, RMSEA = 0.095, SRMR = 0.050). Meanwhile, the Cronbach’s α value for the factor was.953, which supported the single-factor structure. Furthermore, when separating fathers’ (α = 0.956) and mothers’ answers (α = 0.952) in conformational factor analyses, the single-factor structure was also supported. The results of the CFA are shown in Table 3.


TABLE 3. Results of the confirmatory factor analysis.

[image: Table 3]In order to test the gender invariance of factor structure of the PBA, the multi-group CFA was conducted, in which the 21 items were loaded on a single factor. Two groups (mother and father) and three models were set. The three models included the unconstrained model, the constrained measurement weight as same, and the constrained structural covariances as same. Results showed that there were no significant differences between the unconstrained model and the constrained measurement weight model [Δχ2 (20) = 15.26, p = 0.761], which suggested that the factor loading was the same between the two groups. There were no significant differences between the unconstrained model and the constrained structural covariances model [Δχ2 (42) = 32.39, p = 0.857], which suggested that the factor covariances were the same between the two groups. In general, the factor structures were invariant between the two groups.

In order to further test the validity of the Chinese version of the PBA, correlation analyses were conducted. The results are shown in Table 4. Fathers’ parental burnout had positive correlations with fathers’ emotional exhaustion (r = 0.451, p < 0.01), depersonalization (r = 0.521, p < 0.01), and neuroticism (r = 0.443, p < 0.01), and a negative correlation with fathers’ agreeableness (r = −0.503, p < 0.01). Similarly, mothers’ parental burnout had positive correlations with mothers’ emotional exhaustion (r = 0.358, p < 0.01), depersonalization (r = 0.467, p < 0.01), and neuroticism (r = 0.403, p < 0.01), and negative correlation with mothers’ agreeableness (r = −0.359, p < 0.01). However, at Time 2, fathers’ parental burnout was not significantly correlated with reduced personal accomplishment (r = −0.092, ns), whereas mothers’ parental burnout showed a significant correlation with reduced personal accomplishment (r = −0.134, ns). Furthermore, mothers’ parental burnout showed positive correlations with the children’s anti-social behavior (r = 0.145, p < 0.01), whereas fathers’ parental burnout showed no significant correlation with the children’s anti-social behavior (r = 0.007, ns). Generally, these results further supported the validity of the Chinese version of the PBA.


TABLE 4. Results of the correlation analysis with data collected at Time 2.
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Correlation Analysis of the Data Collected at Time 1 and Time 2

To examine the predictive validity of the PBA, correlation and regression analyses were also conducted regarding parental burnout (measured at Time 1 and Time 2), parents’ job burnout (measured at Time 1 and Time 2), and students’ antisocial behavior (measured at Time 2). The results are shown in Table 5.


TABLE 5. Results of the correlation analysis with data collected at both Time 1 and Time 2.

[image: Table 5]Fathers’ parental burnout at Time 1 showed positive correlations with their emotional exhaustion (r = 0.305, p < 0.01) and depersonalization (r = 0.279, p < 0.01) at Time 2. However, the relationship between fathers’ parental burnout at Time 1 and fathers’ reduced personal accomplishment at Time 2 was not significant (r = 0.036, n.s.). Similarly, mothers’ parental burnout at Time 1 showed a positive correlation with mothers’ emotional exhaustion (r = 0.271, p < 0.01) and depersonalization (r = 0.245, p < 0.01) at Time 2. However, the relationship between mothers’ parental burnout at Time 1 and mothers’ reduced personal accomplishment at Time 2 was not significant (r = 0.082, n.s.). Fathers’ emotional exhaustion and depersonalization at Time 1 showed positive correlations with fathers’ parental burnout at Time 2 (r = 0.360, p < 0.01; r = 0.210, p < 0.01). However, the relationship between fathers’ reduced personal accomplishment at Time 1 and fathers’ parental burnout at Time 2 was not significant (r = 0.082, n.s.). Similarly, mothers’ emotional exhaustion, depersonalization, and reduced personal accomplishment at Time 1 showed positive correlations with parental burnout at Time 2 (r = 0.337, p < 0.01; r = 0.209, p < 0.01; r = 0.138, p < 0.05). Both fathers’ and mothers’ parental burnout showed positive correlations with the children’s anti-social behavior (for fathers, r = 0.144, p < 0.01; for mothers, r = 0.123, p < 0.05).

In order to further examine the predictive validity of the Chinese version of the PBA, regression analyses were conducted. When age was controlled, fathers’ parental burnout at Time 1 showed a positive correlation with fathers’ emotional exhaustion (β = 0.322, p < 0.01; ΔR2 = 0.10) and depersonalization (β = 0.268, p < 0.01; ΔR2 = 0.07) at Time 2. Similarly, mothers’ parental burnout at Time 1 had a positive correlation with mothers’ emotional exhaustion (β = 0.260, p < 0.01; ΔR2 = 0.06) and depersonalization (β = 0.240, p < 0.01; ΔR2 = 0.06) at Time 2. Furthermore, at Time 1, the main effects of fathers’ parental burnout and mother’s parental burnout were not significant (β = 0.114, n.s.; β = 0.076, n.s.). However, their interaction was significant (β = 0.200, p < 0.01; ΔR2 = 0.029; p < 0.01), and a simple slope test was conducted. As shown in Figure 1, when fathers’ parental burnout was high, students’ anti-social behavior was higher with higher mother’s parental burnout. However, when fathers’ parental burnout was low, students’ anti-social behavior did not change even if the mothers’ parental burnout was high.


[image: image]

FIGURE 1. Interaction of fathers’ and mothers’ PBA at Time 1 with students’ anti-social behavior at Time 2 (SASB: Students’ anti-social behavior; T1MPBA: Time 1 mothers’ parental burnout).




DISCUSSION

The present study aimed to explore the incidence of parental burnout in China, to investigate the relationship and mechanisms between parental burnout and other relevant variables, provide suggestions to prevent parental burnout, and improve parenting quality. To that end, the first step was to develop a highly reliable and valid scale to measure parental burnout. Based on the work of Roskam et al. (2018), through a longitudinal design and the use of family unit data, the present study developed a Chinese version of the PBA, and provided preliminary support for its reliability and validity.

Our results showed a different factor structure to that reported in the prior work of Roskam et al. (2018), in which a four-factor structure was supported. However, the four factors of the original PBA (Roskam et al., 2018) had a slightly high correlation with one another (the correlation coefficients ranged from 0.66 to 0.79, while in the present study, the correlation coefficients were between 0.702 and 0.827 compared to the original model). In addition, the varimax rotation method applied by Roskam et al. (2018) assumed that the factor axis is orthogonal and that the correlations between factors were 0. With the varimax rotation method, correlations between factors may essentially be underestimated, which means that the correlations between the four factors may have had higher values and, potentially, that these four factors could be combined into three factors or less.

In the present study, the results of the EFA and CFA supported a single-factor structure, and the multi-group CFA supported the gender invariance of factor structure of the PBA, which provides further support for the single-factor structure. The Cronbach’s α showed a consistently high coefficient across gender and time, which suggests a high reliability for the Chinese version of the PBA. A possible reason for the difference of factor structure is that the four factors in the original version were more inherently correlated, and could be combined into a single factor. Another possible explanation is that the cultural differences between the samples caused this dissimilitude in factor structure. People in China and other Asian cultures have a relatively holistic cognitive orientation (Nisbett et al., 2001). Therefore, Chinese parents may consider parental burnout to have a wider scope. In contrast, people in America and other Western cultures may have a more analytic cognitive style (Nisbett et al., 2001), and they may tend to view parental burnout as composed of several different aspects. Further studies should clarify whether the observed differences in the factor structure are caused by the fact that these four factors are actually highly correlated, or because of cultural differences. Furthermore, if the difference in factor structure was caused by cultural differences, it may be necessary to study parental burnout in the Chinese context by applying an inductive approach, as it was applied by Roskam et al. (2018).

In the context of external validity, first, parental burnout is an interpersonal-level variable rather than an individual-level variable. Fathers’ parental burnout showed a positive correlation with mothers’ parental burnout. In addition, because job burnout is closely related to parental burnout, the parents experiencing job burnout may have less enthusiasm to care for their children. Consistent with a prior study (Roskam et al., 2017), parental burnout was found to be positively related to job burnout in emotional exhaustion and depersonalization at both Time 1 and Time 2, which supports the concurrent validity of the Chinese version of the PBA.

Second, the correlation relationship remained significant across time. Parental burnout showed a bidirectional relationship with job burnout. Furthermore, interaction of both fathers’ and mothers’ parental burnout at Time 1 significantly predicted children’s anti-social behavior at Time 2. When both parents showed a high number of burnout symptoms, the children exhibited more anti-social behavior. However, parental burnout generally showed no significant correlations with reduced personal accomplishments. These results were also interpretable because reduced personal accomplishments are not a central component of job burnout, and some studies have shown that reduced personal accomplishment has a different effect on job burnout when compared to that of emotional exhaustion and depersonalization (e.g., Li et al., 2005). Overall, parental burnout showed generally positive correlations with job burnout and children’s anti-social behavior, providing support to the predictive validity of the Chinese version of the PBA.

Third, as noted by Le Vigouroux et al. (2017), personality traits are related to parental burnout. Parents with neuroticism showed greater emotional instability, worried more frequently, and reacted more intensely to life events (Prinzie et al., 2009). Consistent with Le Vigouroux et al. (2017) and Mikolajczak et al. (2018), neuroticism was found to be positively related to parental burnout in this study. Furthermore, previous research has revealed that parents with higher levels of agreeableness made more positive attributions regarding their children’s behavior and were better able to respond to their needs (Prinzie et al., 2009). Consistent with a prior study (Le Vigouroux et al., 2017), agreeableness was found to be positively related to parental burnout, which provided further support to the concurrent validity of the Chinese version of the PBA.

Fourth, both fathers’ and mothers’ parental burnout were positively correlated with children’s life satisfaction at Time 1. Furthermore, mothers’ parental burnout was positively correlated with children’s loneliness at Time 1 and anti-social behavior at Time 2, whereas fathers’ parental burnout was not. These results further supported the concurrent and predictive validity of the Chinese version of the PBA and suggest that mothers play a more important role in parenting events (Starrels, 1994). Future research may consider the parental role in family systems and investigate whether the mother’s role in parenting is more important than the father’s in the Chinese context.


Limitations and Future Research Directions

Although the present study improved our understanding of parental burnout in China, there are several limitations that should be noted. First, to ensure adequate, longitudinal data collection from family units, our sample was limited to eighth-grade students; consequently, the ages of the sample were relatively concentrated. However, parental burnout is not restricted to the parents of children of a certain age or with certain diagnoses, and the PBA can be utilized across a broad context (Roskam et al., 2017, 2018). Thus, future studies should examine a broader sample with an age range spanning from babies to teenagers.

Second, the main purpose of the present study was to translate the PBA into Chinese and investigate the reliability and validity of this measurement. In particular, we discussed the construct validity, concurrent validity, and predictive validity. Thus, future studies should examine the antecedents and consequences of parental burnout in the Chinese context.

Third, although parental burnout was found to be generally correlated with job burnout, the causal effects remain unclear. Future studies could use a time-lag design to examine the causal effects between parental burnout and job burnout.



CONCLUSION

In general, the present study provided preliminary evidence regarding the reliability and validity of the Chinese version of the PBA and provided an effective tool for measuring parental burnout in China.
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The current study examined the longitudinal measurement invariance (LMI) of the Short Grit Scale (Grit-S) in a survey sample of Chinese young adults (N = 233, 48.9% male, mean age = 19.36 years, SD = 0.90 years) who completed the Grit-S twice over a 3-month interval. Confirmatory factor analysis was conducted to examine the LMI of the Grit-S across time. Results showed that the Grit-S has strict longitudinal invariance (i.e., equality of factor patterns, factor loadings, item intercepts, and item uniqueness for all items) over time. Additionally, the internal consistency indices of the Grit-S were acceptable across time, the stability coefficients over time were moderate, and latent factor means did not differ significantly across time. In sum, these findings suggest that the Grit-S has satisfactory longitudinal properties when used in Chinese young adults.
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INTRODUCTION

Grit, as a personality trait, is interpreted as trait-level perseverance with a passion for long-term goals, and it has been shown to predict an individual’s achievement in challenging domains over and beyond measures of talent (Duckworth et al., 2007; Duckworth and Quinn, 2009). According to Duckworth et al. (2007), although there has been some empirical evidence for a close relationship between grit and conscientiousness (e.g., Ivcevic and Brackett, 2014; Rimfeld et al., 2016; Schmidt et al., 2018), grit distinguishes from the traditionally measured facets of Big Five Conscientiousness in its focusing on stamina. More specifically, grit shows that one is available to keep effort and interest in projects that may take months or even more to accomplish. Individuals with high scores in grit measurement do not stray from their goals, even without positive feedback (Duckworth and Quinn, 2009). Moreover, grit is also related to or overlaps with self-control (Credé et al., 2017; Vazsonyi et al., 2018; Werner et al., 2019), yet it differs from self-control or self-regulation (Duckworth and Quinn, 2009; Duckworth and Gross, 2014). According to Duckworth and Gross (2014), self-control entails the ability to sustain focus on a present task and to desist from distractions, more consistent with avoidance systems; grit, on the other hand, is best understood as an ability to pursue long-term goals and is related to the approach motivation system. As such, grit is unique and should remain predictive independent of self-control because it focuses on the ability to attain long-term goals (Duckworth and Gross, 2014).

Traditionally, grit researchers conceptualized grit as the combination of two components: perseverance of effort (PE) and consistency of interests (CI). Despite the extensive studies of grit as a whole construct and obtaining a total scale score by summing the PE and CI subscale scores, there is an increasing amount of evidence that the two grit facets can reflect independent constructs instead of aspects of the single grit construct (e.g., Credé et al., 2017; Tyumeneva et al., 2017). For instance, prior research has shown the unique validity of two grit subscales for performance outcome (Credé et al., 2017) as well as well-being and personality strength (Disabato et al., 2018). Accordingly, researchers recommended that the two grit subscales (i.e., PE and CI) be kept separate instead of combining them to form a total grit score (Credé, 2018). Broadly speaking, growing evidence has shown that grit may predict one’s success and performance in academic, vocational, and avocational domains (Duckworth et al., 2007, 2009; Duckworth and Quinn, 2009; Eskreis-Winkler et al., 2014; Zhong et al., 2018). For example, at the United States Military Academy in West Point, New York, freshman cadets who measured higher in grit were less likely to drop out than their less-gritty peers, even after controlling for other measures (e.g., SAT scores, high school rank, and Big Five Conscientiousness) (Duckworth et al., 2007). Additionally, a recent meta-analysis has indicated that overall grit exhibited a relationship with overall academic performance as well as with overall GPA criterion (Credé et al., 2017). Likewise, existing meta-analytic evidence indicates differences between the two grit facets in predicting achievement, retention, and intelligence outcomes (Credé et al., 2017). In summary, given the importance of grit in educational, personal, and professional domains, it is therefore necessary to identify and validate the brief, stand-alone measure of grit.


The Grit Scale and Its Short Version

In the absence of adequate existing measures, Duckworth et al. (2007) developed and validated the 12-item self-report measure of grit (Grit-O). The Grit-O was theoretically consistent with grit as a compound trait comprising stamina in the dimensions of interest (i.e., consistency of interest) and effort (i.e., PE). The consistency of interest (CI) factor refers to the tendency to not change goals and interests frequently; the PE factor assesses the tendency to work hard even in the face of setbacks. Duckworth et al. (2009) subsequently revised and developed a more economical and efficient measure of grit: the Short Grit Scale (Grit-S). The Grit-S keeps the proposed two-factor structure of the full Grit-O, but contains four fewer items and demonstrates better psychometric properties than the original Grit-O (Duckworth and Quinn, 2009).

Following the work of Duckworth et al. (2009), the Grit-S has been formally translated into Japanese (Nishikawa et al., 2015), Turkish (Sarıçam et al., 2015), Filipino (Datu et al., 2016), German (Schmidt et al., 2017), Polish (Wyszyńska et al., 2017), Spanish (Arco-Tirado et al., 2018), and Chinese (Wang et al., 2017; Li et al., 2018; Zhong et al., 2018). Overall, cross-sectional data show that each version of the Grit-S has acceptable psychometric properties and that each translation resembles the English-speaking version (see Table 1). None of these investigations, however, have assessed the longitudinal properties for the Grit-S, nor have they focused on the longitudinal measurement invariance (LMI) of the Grit-S scores over different time periods.


TABLE 1. Psychometric properties in previous studies for the Grit-S.

[image: Table 1]While the Grit-S is a popular measurement for grit, there have been some controversies regarding the factor structure of the Grit-S. More specifically, the original factor structure of the Grit-S was a high-order construct with two low-order components (i.e., PE and CI) and was based on confirmatory factor analysis (Duckworth and Quinn, 2009). Some comments, however, have suggested that this solution might be problematic (e.g., Credé et al., 2017; Credé, 2018) since a factor model with one second-order factor and two first-order factors cannot be identified at the higher-order level (Kline, 2011). Criterion-related studies, on the other hand, with Grit-S also have inconsistencies – they either combine the two grit facets to a single grit score (Duckworth and Quinn, 2009) or treat the two grit subscales separately (Credé, 2018; Guo et al., 2019). Additionally, recent controversies have focused on how the Grit-S captures only perseverance (PE) without passion (CI) (e.g., Jachimowicz et al., 2018, 2019; Credé, 2019; Guo et al., 2019). Given that prior studies that examined the psychometric properties of the Grit-S preferred the two first-order factors structure to the high-order factor solution (see Table 1), the present study would like to examine the longitudinal properties of the Grit-S within the two lower order factors model.



Measurement Invariance of the Grit-S

Measurement invariance (MI) is vital because the interpretation of mean differences may be misguided and questionable unless there is the same latent construct in different subgroups (Byrne and Watkins, 2003; Chen, 2008). That is, the establishment of MI is a prerequisite for meaningful comparisons across groups (e.g., male vs. female) (Chen, 2008). Previous studies (Datu et al., 2016; Schmidt et al., 2017; Zhong et al., 2018) have discussed the MI of the Grit-S scores for gender, educational levels, and age groups. For example, Zhong et al. (2018) showed that the self-report measure of Grit-S has strict MI across gender and age in Chinese insurance employees. Likewise, the partial strict invariance across gender and different levels has been supported using a German sample of university students (Schmidt et al., 2017). In a mixed sample of Filipino high school and university students, only the configural invariance model was supported, while not existing evidence of measurement and structural invariance when comparing between two student groups (i.e., high school and university students; Datu et al., 2016).

While existing research has focused on the MI of the Grit-S across different groups (e.g., gender and age), the LMI (i.e., measurement invariance across different points in time) for Grit-S has not been explored. Similar to the MI across different groups, LMI tests the equality of a construct for an instrument, but its focus is on equality across time rather than across groups (Dimitrov, 2010; Millsap and Cham, 2012). LMI is a desirable quality in a measurement because it indicates that the same construct can be tested across occasions (i.e., configural, metric, scalar, and strict invariance), providing a solid and necessary basis for mean comparisons in longitudinal studies. Any inference about developmental changes over time may be misleading and inaccurate unless the premise of LMI is met (Dimitrov, 2010; Millsap and Cham, 2012). As such, confirming the LMI is critical to be able to draw valid conclusions about growth and changes in latent constructs across time. Although longitudinal studies that examine the relationship between grit and other covariates across diverse situations have been common in health and occupational psychology (e.g., Duckworth et al., 2007, 2009, 2011; Duckworth and Quinn, 2009), these studies did not measure whether grit has MI across time. In the current research, it is the first time to test whether the Grit-S has LMI over time.



The Present Study

The main purpose of this research was to examine the LMI of Grit-S in a survey sample of Chinese young adults. For this purpose, the confirmatory factor analysis was conducted to test whether the Grit-S scores have LMI. Specifically, we tested the configural, metric, scalar, and strict invariance over a 3-month interval. Given that traits such as grit describe tendencies to act, think, and feel that are relatively stable across time and situations (Duckworth et al., 2007), it could be expected that the Grit-S scores would have strict longitudinal invariance. The internal consistency values of the Grit-S scores were measured separately, first at the baseline and then at the follow-up. Finally, the stability coefficients across time were computed, and the latent factor means from both times were compared.



MATERIALS AND METHODS


Participants

The subjects used in the current investigation were recruited from a normal university in Guiyang city, China. In this in-progress longitudinal research, we aimed to seek a more particular knowledge of the correlates and causes of heterogeneity in freshman adaptation to college and psychological health. The first survey was administered at the beginning of the second semester of freshman year in March 2019, when 296 first-year students were recruited to complete the Chinese version of the Grit-S (Zhong et al., 2018); the second assessment was conducted in the end of the second semester of the freshman year (June 2019), with 233 of the original first-year students attending the investigation. Participant data from those subjects who did not complete the second survey were excluded (n = 63). An independent-samples t-test showed that the two subscales and total scale scores of the Grit-S at Time 1 were not significantly different between the participants and dropouts at Time 2 (CI: t = −0.147, p = 0.883; PE: t = 0.133, p = 0.894; Grit-S total: t = −0.005, p = 0.996), suggesting that the sample attrition at Time 2 was random. Regarding the final sample, participants were between 17 and 22 years of age (M = 19.36, SD = 0.90), with approximately 91% of participants being 18–20 years old, 114 (48.9%) were male and 119 (51.1%) were female, 83 (35.6%) were majoring in education, 38 (16.3%) were majoring in science, 40 (17.2%) were majoring in economics, 15 (6.4%) were majoring in law, and 57 (24.5%) were majoring in engineering. Most participants were of Han ethnicity (79%), with the remaining 21% being of mixed ethnic minority backgrounds. Finally, a statistical power analysis indicated that a sample size of 190 would be needed for power of 0.80 by a Monte Carlo study in a confirmatory factor analysis model (Muthén and Muthén, 2002). Moreover, G∗power 3.1.9.2 (Faul et al., 2009) suggested that a sample size of 35 would be needed to obtain a satisfactory test-retest coefficient (r = 0.70, α = 0.01, 1-β = 0.99) within an interval of time, and a sample size of 100 would be needed to detect a medium effect size (d = 0.5, α = 0.01, 1-β = 0.99) between two times. A final sample size (n = 233) would be used to test the longitudinal properties of the Grit-S over a 3-month interval between the two assessments.



Procedure

The study questionnaires were administered in a classroom setting when participants were attending their classes. All participants provided written consent prior to completing the questionnaire, having been notified of the nature, goal, confidentiality, and anonymity of the study. The present study was approved by the Human Subjects Review Committee at Guizhou Normal University. All participants completed study questionnaires for extra course credit.



Measures


The Short Grit Scale (Grit-S)

The Grit-S (Duckworth and Quinn, 2009) is a brief version of the full Grit-O (Duckworth et al., 2007) developed to measure trait-level perseverance and passion for long-term goals using two factors: consistency of interest (CI; 4-item) and perseverance of effort (PE; 4-item). Each item of the self-reported Grit-S scale is rated on a five-point Likert scale that ranges from 1 (“not at all like me”) to 5 (“very much like me”). The Chinese version of the Grit-S has been validated in adolescents (Wang et al., 2017; Li et al., 2018) and in adults (Zhong et al., 2018). In this present study, the alphas and mean inter-item correlation (MIC) for CI and PE at the two time points were 0.75 (MIC = 0.42)/0.75 (MIC = 0.43) and 0.80 (MIC = 0.49)/0.78 (MIC = 0.48), respectively.



Data Analysis Strategy

Firstly, descriptive statistics of the Grit-S scores were performed with SPSS 22.0 (IBM Corp, 2013). Next, following the previous longitudinal studies (e.g., Wang et al., 2012; Luo et al., 2019), the CFA with Mplus 7 (Muthén and Muthén, 1998–2015) was used to test LMI across time. The proposed two first-order factors structure was seen as a baseline model. In this model, the eight items of the Grit-S assessed separately at Time 1 and Time 2 are loaded on the two factors (i.e., CI: 4 items, and PE: 4 items). Given that the values of the skewness and kurtosis for some items were not the range of −1 to +1, we used a maximum likelihood estimation with a mean-adjusted chi-square (MLM) that was robust to non-normality. A model is judged to have an adequate model fit if the comparative fit index (CFI) and the Tucker–Lewis index (TLI) are each larger than 0.90, and if the root mean square error of approximation (RMSEA) is smaller than 0.08; if CFI and TLI are above 0.95 and RMSEA values are below 0.05, this indicates a good model fit (Hu and Bentler, 1999).

Then, the LMI was tested across time using a set of four nested models by continuously setting the equality of the parameters of the measurement model over time. The configural invariance tests the hypothesis that the same general pattern of factor loadings holds across time (Millsap and Cham, 2012); the metric invariance sets the corresponding factor loadings to be equal across occasions; the scalar invariance requires the corresponding factor loadings and intercepts across time to be set as equal; and the strict invariance sets the corresponding factor loadings, intercepts, and residual variances of items to be equal over time. To evaluate the invariance at each level, a chi-square difference test was computed but not used due to the fact that the chi-square difference test is sensitive to minor parameter changes in large samples (Chen, 2007). Instead, the change in CFI (△CFI) was used, with changes smaller than 0.01 indicating that the more restrictive model and the less restricted model were equivalent (Cheung and Rensvold, 2002; Chen, 2007). Additionally, as recommended by Chen (2007), a change in RMSEA (△RMSEA) of 0.015 or higher suggests an absence of MI.

Next, the reliability assessment of the Grit-S was performed, including measuring the internal consistency and stability coefficient. The Grit-S internal consistency was examined by looking at the two time points individually. According to Barker et al. (1994), alpha coefficients below 0.60 suggest insufficient, 0.60–0.69 indicate marginal, 0.70–0.79 suggest acceptable, 0.80–0.89 indicate good, and above 0.90 indicate excellent. We also inspected the MIC, which are independent of scale lengths and should be in the range of 0.15–0.50 to be considered acceptable (Clark and Watson, 1995). The stability coefficients (correlations between two-time point factors) across time were also calculated by using the strict invariance model to assess the relative stability of the grit trait. Specifically, setting the factor variances to 1 and freely estimating the first factor loading for each factor made the purpose of calculating latent factor correlations.

Finally, on the basis of the LMI, the latent factor means across time were compared to explore the development of the grit trait. More specifically, the latent factor scores were calculated by setting the two grit factors mean to zero at Time 1 and freely estimating the latent factor mean at Time 2.



RESULTS


Descriptive Statistics

Descriptive statistics results for each item at both time points are shown in Table 2, involving the mean, standard deviation, skewness, kurtosis, and corrected item-total correlations (CITC) with each item’s respective factor, as well as the two Grit-S subscales and the total scale. Moreover, the zero-order (observed) correlations between the subscales for the two assessments were 0.22 (Time 1) and 0.10 (Time 2), respectively.


TABLE 2. Descriptive statistics for the Short Grit Scale at two time points.
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Longitudinal Measurement Invariance of the Grit-S

The LMI of the Grit-S across time was calculated using the following steps. First of all, we assessed the fit of the model for each time point separately. All model fit values were adequate for both time points (CFI and TLI > 0.90, RMSEA < 0.08), allowing for further examination of the LMI. As shown in Table 3, the configural model was adequate (CFI = 0.947, TLI = 0.930, and RMSEA = 0.050). The correlations within and between factors for the model are presented in Figure 1.


TABLE 3. Longitudinal measurement invariance model fit statistics for the Short Grit Scale.
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FIGURE 1. Diagram for the longitudinal configural invariance model. CI-1, consistency of interest at Time 1; PE-1, perseverance of effort at Time 1; CI-2, consistency of interest at Time 2; PE-2, perseverance of effort at Time 2.


Then, the factor loadings were set to be equal across time to test for metric invariance. The metric model fit was satisfactory (CFI = 0.949, TLI = 0.936, and RMSEA = 0.048), and there were inappreciable differences in CFI, TLI, and RMSEA between the configural and metric models (△CFI = 0.002, △TLI = 0.006, and △RMSEA = −0.002). These findings supported the metric invariance of the Grit-S across occasions.

Next, the scalar invariance was examined by placing restrictions on all item intercepts to be equal over time. The scalar model provided satisfactory fit indices (CFI = 0.941, TLI = 0.931, and RMSEA = 0.050) and showed a non-significant change in CFI, TLI, and RMSEA (△CFI = −0.008, △TLI = −0.005, and △RMSEA = 0.002). Thus, the scalar invariance of the Grit-S scores also held over time.

Finally, the item uniqueness was set to be equal to test for strict invariance over time. The fit indices were adequate (CFI = 0.938, TLI = 0.933, and RMSEA = 0.049), with inappreciable differences shown in CFI, TLI, and RMSEA between the scalar and strict models (△CFI = −0.003, △TLI = 0.002, and △RMSEA = −0.001). The strict invariance of the Grit-S scores was therefore supported across time.

In sum, these results suggest that the two-factor solution of the Grit-S had LMI over the 3 months. The standardized factor loadings for the longitudinal invariance model are shown in Table 4.


TABLE 4. Standardized factor loadings for the longitudinal invariance model of the Grit-S.
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Internal Consistency, Stability Coefficients, and Latent Factor Means Across Time

Regarding internal consistency indices, the coefficient αs for the Grit-S factor scores were acceptable (α > 0.70) at each time point in measurement. For the CI factor, the coefficient αs were 0.75 (MIC = 0.42) at Time 1 and 0.75 (MIC = 0.43) at Time 2. For the PE factor, the coefficient αs at the two measurement points were 0.80 (MIC = 0.49) at the baseline and 0.78 (MIC = 0.48) at the follow-up, respectively. Moreover, the stability coefficients (the correlations between the two time point factors) across time were computed using the strict invariance model. The resulting estimated factor correlations between Time 1 and Time 2 were 0.48 for CI and 0.66 for PE (ps < 0.001). Finally, the means of each latent factor at two separate time points could be made meaningfully comparison because the strict longitudinal invariance model was existed. Specifically, the latent means were not significantly different between Time 1 and Time 2 (e.g., CI mean difference = −0.013, p = 0.626; PE mean difference = −0.021, p = 0.524). Overall, these results support the stability of the Grit-S scores.



DISCUSSION

The purpose of the current investigation was to further explore the LMI of the Grit-S (Duckworth and Quinn, 2009), a popular instrument designed to evaluate one’s consistency of interest and PE in measuring one’s level of grit. Although some controversies with the Grit-S remain, we would like to test the longitudinal properties of the Grit-S within the two-factor solution. These findings support that the Grit-S has strict longitudinal invariance, showing equality of factor patterns, factor loadings, item intercepts and item uniqueness for all items over a 3-month interval. Moreover, the internal consistencies, stable coefficients, and latent factor means also provide the support for the stability of the Grit-S scores across time. In summary, our findings replicate and extend prior work (e.g., Duckworth and Quinn, 2009; Schmidt et al., 2017; Zhong et al., 2018) that also support the psychometric properties of Grit-S scores.


Longitudinal Measurement Invariance of the Grit-S

Longitudinal measurement invariance assesses whether the same constructs are measured equally in different time points within a same group to ensure that growth and/or development in observed scores over time can be attributed to actual development and/or changes in the construct under investigation (Dimitrov, 2010; Millsap and Cham, 2012). Despite the fact that the psychometric properties of Grit-S scores have been supported in cross-sectional data (Duckworth and Quinn, 2009; Schmidt et al., 2017; Zhong et al., 2018), not much literature to date has addressed the longitudinal properties of the Grit-S. The present study thus examined the LMI of the Grit-S in young adults.

Similar to previous research which measured Grit-S invariance across gender and age groups (Zhong et al., 2018), the results of this current study show strict longitudinal invariance (specifically configural, metric, scalar, and strict invariance) in Grit-S scores measured across time in each of the eight items that make up the measure, suggesting that the Grit-S does indeed assess grit constructs across different moments in time. This implies that when using the Grit-S at two different time points, the mean differences in grit scores can be considered as being actual changes in an individual’s level of grit. The LMI findings also hold great significance for longitudinal research regarding the Girt-S. For instance, in longitudinal models, the input matrix becomes enormous due to numerous measurement occasions. Item parceling is often conducted to deal with this issue, whereas the use of parcels as indicators may affect MI tests at an item parcel level (Meade and Kroustalis, 2006). Therefore, achieving strict longitudinal invariance of the Grit-S at an item level in the present study supports the allowance of using item parcel sets in longitudinal models. Likewise, the Grit-S LMI is especially relevant for developmental and personality psychologists who are interested in grit. One may focus on the development and growth of one’s level of grit, while the other would be more concerned whether one’s level of grit is relatively stable or changing. Given that, until now, few studies have formally and comprehensively examined the LMI of Grit-S scores, further study on this topic is needed to ascertain the viability of the current findings in various populations (e.g., adolescents).



Internal Consistency, Stable Coefficients, and Latent Factor Means Comparison Over Time

The internal consistency values over time also offered some meaningful information regarding the stability for Grit-S scores. Similar to cross-sectional investigations (Duckworth and Quinn, 2009; Nishikawa et al., 2015; Sarıçam et al., 2015; Li et al., 2018; Zhong et al., 2018), the coefficient αs of the Grit-S factor scores were acceptable over time, and the MIC values were adequate in the current study. Overall, our findings demonstrate that Grit-S scores have satisfactory and acceptable internal consistency indices over different periods of time.

In addition, the stability coefficients over time were computed with the LMI. More specifically, the stable coefficients that involved latent factor correlations between Time 1 and Time 2 were moderate (rs ranging from 0.48 to 0.66). Comparable with manifest factor correlations (Duckworth and Quinn, 2009; Li et al., 2018), the latent factor correlations also suggest that grit is somewhat stable over different measurement occasions (Duckworth et al., 2007; Duckworth and Quinn, 2009). Likewise, it is noteworthy that the test-retest reliability (particularly for consistency of interest) was not satisfactory in comparison to the rank-order consistencies found within other personality traits in young adulthood (e.g., Roberts and DelVecchio, 2000; Robins et al., 2001). In sum, our findings preliminarily support some stability (especially for PE) but also point to rank-level changes in the grit scores across the 3 months.

Finally, considering that the LMI of the Grit-S is supported, further comparisons of the latent factor means make us obtain more meaningful information. In the sample used for this study, both two grit factors (e.g., consistency of interest and PE) were not significantly different between Time 1 and Time 2. According to Duckworth et al. (2007), an important predictor of success and performance is a personality trait termed as grit, and the grit construct is defined as trait-level perseverance and a passion for long-term goals. It has been suggested that personality traits such as grit describe tendencies to act, think, and feel that are relatively stable across time (Duckworth et al., 2007; Duckworth and Quinn, 2009). Despite the fact that studies into longitudinal differences in grit are rare, our findings indicate the importance of considering both perseverance and passion for long-term goals within different contexts. Future research should examine changes in individual- and population-reported grit across time.



Limitations and Future Directions

The findings from this study should be considered in light of its limitations. First, the participants in the present study were recruited predominantly from Southwest China, so the results may not be appropriate for other geographic regions or cultures; more research should replicate our findings in other Chinese regions. Second, we only tested the LMI of Grit-S scores over a 3-month interval; future research should test the longitudinal invariance of the Grit-S over a longer time interval. Finally, the current investigation examined longitudinal invariance of the Grit-S in young adults; future studies should test the Grit-S LMI in other populations (e.g., adolescents).

In general, the present study expands our perception of the longitudinal properties of the Grit-S measure. Moreover, we would stress that LMI is an important psychometric property of the Grit-S, particularly when it is administered in longitudinal studies looking into how grit might predict success and performance. Future work should pay further attention to this property of the Grit-S.
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Background: Chinese adolescents encounter a lot of stressors, such as academic burden and parental pressure. However, little is known about their perception of stress. The 10-item Perceived Stress Scale (PSS-10) is a widely used instrument to measure individuals’ appraisal of global stress in academic research and clinical practice. The current study aimed to evaluate the best-fit factor structure model of the PSS-10 and the measurement invariance across genders in Chinese adolescents.

Methods: A total of 1,574 Chinese senior high school students completed the PSS-10 (mean age = 15.26 ± 0.56 years, female = 54%). Confirmatory factor analysis (CFA) was conducted to determine the factor structure of the PSS-10. Multigroup CFA was carried out to test the measurement invariance of the PSS-10 across genders. A subsample (N = 1,060) answered additional questionnaires measuring stressful life events, anxiety, and depression to examine the convergent and concurrent validity of the PSS-10.

Results: The two-factor model was supported [i.e., χ2 (34) = 332.224, p < 0.001; non-normal fit index (NNFI) = 0.901, comparative fit index (CFI) = 0.925, root mean square error of approximation (RMSEA) = 0.075, standardized root mean square residual (SRMR) = 0.051]. Importantly, the model exhibited strong measurement invariance across female and male groups. Furthermore, the PSS-10 had adequate convergent validity for stressful life events (number: r = 0.13, p < 0.001; impact: r = 0.23, p < 0.001) and could explain incremental variance in predicting anxiety (ΔR2 = 0.13, β = 0.38, p < 0.001) and depression (ΔR2 = 0.16, β = 0.41, p < 0.001), suggesting excellent concurrent validity.

Conclusion: A two-factor model best fits the structure of PSS-10 among Chinese adolescents, with strong measurement invariance between gender groups, demonstrating its validity for assessing perceived stress among Chinese adolescents.

Keywords: Perceived Stress Scale, confirmatory factor analysis, measurement invariance, Chinese adolescents, stress


INTRODUCTION

It has been argued that adolescence is a transition period in one’s life in which one undergoes biological, social, and psychological changes (McNamara, 2000; Tsai et al., 2015a, b, 2018; Lin and Tsai, 2016; Strong et al., 2016; Lee et al., 2017; Foulkes and Blakemore, 2018; Blakemore, 2019). Many psychological disorders, such as anxiety and depression, begin at adolescence and persist into adulthood (Blakemore, 2019). One of the most important reasons for the increased vulnerability to psychological health problems during this period is that adolescents encounter increasingly more stressors (i.e., academic stress, peer pressure, and parental pressure) (Kouzma and Kennedy, 2002, 2004; Deb et al., 2015; Seiffge-Krenke, 2019), and many adolescents may not have well-developed coping strategies because of limited life experiences (Moeini et al., 2008). When there is an imbalance between environmental demands and adolescents’ coping capacity, people will perceive stress (Cohen et al., 1997), which may be linked not only to unhealthy behaviors such as cigarette smoking and alcohol use (Wills and Shiffman, 1985; Cohen and Lichtenstein, 1990) but also to psychological health problems, including anxiety and depression (Lupien et al., 2009). Specifically, it has been suggested that adolescents under East Asian culture (e.g., China) are more likely to show higher depression and lower life satisfaction than the European counterparts due to the emphasis on academic performance (Stankov, 2013). The academic stress among Chinese adolescents comes from a heavy workload and fierce competition for university entrance (Cai et al., 2010) and parents’ high expectations on their academic achievement (Woo et al., 2004; Chan et al., 2017), which undermines their psychological health (Tsai et al., 2013). Hence, it is essential to evaluate Chinese adolescents’ perceived stress to be able to relate this measure to their health. Given a lack of research about their subjective perception of stress, the present study sought to evaluate the 10-item version of the Perceived Stress Scale (PSS-10; Cohen, 1988), one of the most widely used measure of global perceived stress, in a large sample of Chinese senior high school students (N > 1,000), in order to confirm whether this scale could be utilized in Chinese adolescents.

The PSS was originally developed as a 14-item scale (PSS-14) that assesses how respondents found their lives unpredictable, uncontrollable, and overloaded, which was designed for use in community samples with at least a junior high education (Cohen et al., 1983). Since the PSS items focus on the general nature of feelings and thoughts about stress rather than specific events or experiences, this scale is suggested to measure the global level of stress in any population (Cohen et al., 1983, 1994). Specifically, many studies have utilized the PSS to measure self-reported stress in various adolescent samples such as middle school students (e.g., Yosipovitch et al., 2007; Edwards et al., 2014) and clinical adolescents (e.g., Martin et al., 1995; Siqueira et al., 2000). While the PSS-14 shows adequate validity and reliability, the shorter 10-item version (PSS-10) was reported to show superior psychometric properties and has been recommended for use in future research (Cohen, 1988; for a review, see Lee, 2012). The PSS-10 was derived from the 10 items with high factor loadings from the original PSS-14 based on a sample of 2,387 US residents (Cohen, 1988). Since its development, the PSS-10 has been translated into over 25 languages and has been validated all over the world (Cohen, 2014). The PSS-10 possesses adequate internal consistency with Cronbach’s alpha coefficients ranging from 0.67 to 0.91 (e.g., Roberti et al., 2006; Siqueira Reis et al., 2010; Ng, 2013; Taylor, 2015; Denovan et al., 2019; Kaya et al., 2019), moderate convergent validity with stressful life events (e.g., Mitchell et al., 2008), and good concurrent validity with mental health problems such as depression and anxiety (e.g., Örücü and Demir, 2009; Perera et al., 2017; Baik et al., 2019). In particular, the PSS has been translated in Chinese and shown acceptable reliability and validity in adult samples such as postnatally distressed women (Chen et al., 2000), urban residents (Yang and Huang, 2003), working adults (Chu and Kao, 2005), police women (Wang et al., 2011), cardiac patients (Leung et al., 2010), elderly service workers (Ng, 2013), and university students (Lu et al., 2017). However, validations of the PSS-10 only focused on adult samples in previous studies, and no study has evaluated the PSS-10 in adolescents. To the best of our knowledge, the present study is the first to validate the PSS-10 in Chinese adolescents.

The factorial structure of the PSS-10 remains controversial. Although studies have consistently identified a two-factor structure of the PSS-10 with factor distinction corresponding to item directionality (i.e., negatively phrased items versus positively phrased items) (e.g., Cohen, 1988; Golden-Kreutz et al., 2004; Roberti et al., 2006; Siqueira Reis et al., 2010; Wang et al., 2011; Barbosa-Leiker et al., 2013; Taylor, 2015; Lu et al., 2017; Baik et al., 2019), researchers hold different opinions about the understanding of the distinction between the two factors. Cohen (1988) originally posited that the distinction only related to statement directionality (negative versus positive) and was irrelevant, thus the PSS-10 assessed a single construct. However, other researchers have argued that the distinction reflects separate components of the stress experience, thus measuring two factors. Specifically, negatively phrased items were labeled as “Perceived Helplessness” or “Perceived Distress,” and positively phrased items were labeled as “Perceived Self-Efficacy” or “Perceived Coping” (Golden-Kreutz et al., 2004; Roberti et al., 2006; Barbosa-Leiker et al., 2013). Another important issue concerns whether the factor structure underlying the PSS-10 is equivalent across gender groups. Previous studies have indicated that women scored higher on both the PSS-10 total scores and subscale scores than men (Leung et al., 2010; Andreou et al., 2011; Lesage et al., 2012; Barbosa-Leiker et al., 2013). However, some believe that these gender differences are due to measurement bias, that is, the idea that women are more inclined to score higher on negatively phrased items (Gitchel et al., 2011), instead of true gender differences (Lavoie and Douglas, 2012). To rule out this possibility, an increasing number of studies have tested the measurement invariance of the PSS-10 across genders and have found that the scale does not exhibit measurement bias against males and females (e.g., Barbosa-Leiker et al., 2013; Taylor, 2015; Reis et al., 2017; Denovan et al., 2019). However, whether this measurement invariance in the PSS-10 holds for Chinese adolescent is still unknown. Therefore, the goal of this study was to evaluate the factor structure of the PSS-10 and examine whether the measurement structure is equivalent across gender groups in Chinese adolescent students.

To address these questions, we first carried out confirmatory factor analysis (CFA) to test the factor structure of the PSS-10. Second, to examine whether the PSS-10 measures the same latent structure in females and males, we conducted a multigroup CFA to test measurement invariance (i.e., configural, metric, and scalar invariance) across gender groups. In addition, we validated its internal consistency reliability and validity in the current sample. Specifically, the convergent validity of the PSS-10 was measured for stressful life events [Adolescent Self-Rating Life Events Checklist (ASLEC)] because perceived stress may increase as the result of cumulative stressful life events, and the impact of such events may reflect stressor appraisal measured by the PSS-10 (Cohen et al., 1983). Additionally, concurrent validity was examined by testing whether PSS-10 scores could predict anxiety [Screen for Child Anxiety Related Emotional Disorders (SCARED)] and depression [Depression Self-Rating Scale for Children (DSRSC)] beyond stressful life events, age, and gender, given that the perception of stress may be an early symptom of anxiety and depression (Cohen et al., 1983).



MATERIALS AND METHODS


Participants and Procedure

A total of 1,614 Chinese senior high school students in 10th grade participated in this study. Forty participants (2.48%) were excluded from analyses because values for the PSS-10 were missing completely at random [χ2 (112) = 103.323, p = 0.709] (Little, 1988; Schlomer et al., 2010; Kang, 2013). Thus, 1,574 participants were included in the analyses (856 females, 718 males; age = 13–17 years, mean age = 15.26 ± 0.56 years). The average age for the male group (mean age = 15.34 ± 0.59 years) was higher than that for the female group (mean age = 15.20 ± 0.52 years) [t(1,572) = 5.02, p < 0.001]. These participants were part of a larger longitudinal project investigating the behavioral and neural mechanisms underlying adolescents’ mental health, academic achievement, and social cognition in Chengdu, China (Wang et al., 2017, 2018; Li et al., 2018a, b). All participants were from three general local public high schools and were recruited via a class presentation to introduce the project by researchers from West China Hospital of Sichuan University and Chengdu Education Bureau. Because the participants completed a battery of surveys across several waves in the project, only part of the data including PSS measurement was included in the present study. In addition to the PSS, several other questionnaires were administered to measure stressful life events (ASLEC), anxiety (SCARED), and depression (DSRSC). Of all 1,574 participants, 1,060 participants (601 females, 459 males; mean age = 15.26 ± 0.54 years) completed all the measures. All tests were written in simplified Chinese in a pencil-and-paper format, and each participant completed the tests in his/her classroom. To make the participants feel confident about the confidentiality of their responses, two research assistants supervised the test sessions, and teachers were not present. The current study was approved by the local research ethics committee of the West China Hospital of Sichuan University. Written informed consent was obtained from all participants and their guardians prior to testing.



Measures


PSS-10

The PSS-10 is a self-reported scale to measure the global level of perceived stress (Cohen, 1988). This scale includes two factors (Golden-Kreutz et al., 2004; Roberti et al., 2006; Örücü and Demir, 2009; Barbosa-Leiker et al., 2013): Factor 1 (Perceived Helplessness) is made of negatively phrased items (i.e., items 1, 2, 3, 6, 9, and 10; e.g., “In the last month, how often have you felt nervous and stressed”); and Factor 2 (Perceived Self-Efficacy) is made of positively phrased items (i.e., items 4, 5, 7, and 8; e.g., “In the last month, how often have you felt that things were going your way”). The items of the PSS-10 used in this study were selected from the Chinese version of the PSS-14 that was translated by Chu and Kao (2005) and has shown high internal consistency and associations with negative mental health such as anxiety and depression in Chinese adults (Chu and Kao, 2005; Chu, 2010). Furthermore, words and expressions were slightly modified to suit our sample. Particularly, to ensure the accuracy and readability of each item, five 10th-grade students were first asked to answer the revised scale and then interviewed to indicate the readability and suitability of each item. The interviews were conducted by a group including the first author, the last author, and a class teacher. The group had a discussion after the interviews and reached a consensus that each item is readable and suitable for high school students. Participants were required to rate how often they felt a certain way over the past month on a five-point Likert scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always). Scores for positively phrased items were reversed to obtain the total score and subscale score for Factor 2 (Perceived Self-Efficacy). The total score of the PSS-10 ranged from 10 to 50, and a higher score indicated a higher level of perceived stress. Previous studies have suggested that the PSS-10 shows adequate internal consistency, test–retest reliability, and validity across different populations (for a review, see Lee, 2012).



Adolescent Self-Rating Life Events Checklist

To evaluate the convergent validity of the PSS-10, we incorporated the ASLEC to measure stressful life events experienced over the past 12 months (Liu et al., 1997). This measure includes 27 stressful life events from multiple domains: family pressure, academic pressure, interpersonal conflicts, physical health problems, and others. Participants were first instructed to answer “yes” or “no” to the question asking whether the given event had ever happened to them. Then, they were asked to rate the impact of each experienced event on a five-point Likert-type scale ranging from 1 (not at all) to 5 (extremely severe). The number of stressful life events for each participant was obtained by counting all experienced events. The impact of stressful life events was obtained by summing scores for all events. Of note, the impact of unexperienced events was coded as 1 (not at all). The ASLEC has been reported to have satisfactory validity and reliability in previous studies (Liu et al., 1997) and has been widely used to assess the number and impact of stressful life events in Chinese adolescents (e.g., Liu et al., 2000; Liu and Tein, 2005; Zheng et al., 2012). In the current study, the Cronbach’s alpha coefficient for the ASLEC was 0.92, indicating excellent internal reliability.



Screen for Child Anxiety Related Emotional Disorders

To examine the concurrent validity of the PSS, we employed the SCARED (Birmaher et al., 1997; Muris et al., 1998), which is a self-reported instrument measuring symptoms of Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)-linked anxiety disorders in children 9–18 years old. The SCARED contains 41 items across five factors: somatic/panic, general anxiety, separation anxiety, social phobia, and school phobia (Birmaher et al., 1999). Participants were instructed to rate how frequently they have experienced each symptom in the last 3 months using a three-point scale, in which 0 represents “never,” 1 represents “sometimes,” and 2 represents “often.” The SCARED total score and subscale scores were computed by summing up the corresponding items, and a higher score indicated a higher level of anxiety. The Chinese version of the SCARED has proven to have good psychometric properties (Wang et al., 2002). In the current study, the overall Cronbach’s alpha coefficient of the SCARED was 0.94. For the five factors, the coefficients were 0.89, 0.84, 0.74, 0.84, and 0.68, respectively, indicating adequate internal reliability.



Depression Self-Rating Scale for Children

To examine the role of the PSS score as a predictor of depression, the DSRSC (Birleson et al., 1987) was used. This unidimensional instrument has 18 items and covers the major areas of mood disturbance. Participants were asked to rate how frequently they had experienced certain feelings in the previous week, ranging from 0 (never) to 2 (often). The total score of the DSRSC was obtained by summing the ratings of all items, with a higher total score indicating a higher level of depression. The Chinese version of the DSRSC has demonstrated satisfactory reliability and validity and is applicable to assess depressive symptoms in Chinese children and adolescents (Su et al., 2003; Yin et al., 2012). The Cronbach’s alpha coefficient for the DSRSC in this study was 0.81, indicating satisfactory internal reliability.




Data Analysis

First, descriptive statistics of each PSS-10 item [i.e., mean, standard deviation (SD), skewness, kurtosis, and discrimination index (DI)] were calculated by SPSS (IBM, SPSS version 20, 2011). The absolute skewness and kurtosis values smaller than 1 indicate a normal distribution of the scores of items (Marcoulides and Hershberger, 2014). The DI is a measure of how well an item is able to distinguish between respondents with high scores and low scores. This measure is generally computed by subtracting the mean score of participants in the lower group (27%) from the mean score of those in the upper group (27%) and dividing the result by the maximum possible discrimination score (Kelley et al., 2002). DI values of 0.40 and above are regarded as being very good items, and those of 0.20 or less are regarded as being poor items (Ebel, 1954; Hopkins et al., 1990; Hu and Xie, 2012).

Second, we carried out a CFA to test whether the two-factor model can be replicated in the current sample using Amos 22.0 with maximum likelihood estimation method. We used multiple indices to evaluate the model’s goodness of fit as recommended by Kline (2005) and Byrne (2001): non-normal fit index (NNFI), comparative fit index (CFI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). An acceptable model fit is indicated by an NNFI of >0.90, a CFI of > 0.90, an RMSEA of < 0.08, and an SRMR of <0.08 (Hu and Bentler, 1999; Byrne, 2001; Kline, 2005). Notably, to further determine the superiority of the two-factor model, we also evaluated a one-factor model and compared it with the two-factor model by using a chi-squared difference test (Duckworth and Quinn, 2009; Li et al., 2018b).

Third, measurement invariance concerns whether items and structural factors mean the same thing to different groups (Cheung and Rensvold, 2002). To evaluate measurement invariance across genders, we tested the configural, metric, and scalar invariance using a multigroup CFA in Amos 22.0. These tests are hierarchically nested by increasing levels of cross-group equality constraints (Gregorich, 2006; Kuhn and Holling, 2009). Configural invariance tested whether the factor structure of the PSS-10 is the same across gender groups. Metric invariance tested whether the intercorrelations of the PSS-10 items were equivalent across groups by constraining the factor loadings to be equivalent. Scalar invariance tested if the group mean differences were due to differences in the construct by fixing the intercepts to be equal across groups. Having change values of CFI and RMSEA (ΔCFI and ΔRMSEA) smaller than 0.01 is recommended as an appropriate criterion indicating measurement invariance (Cheung and Rensvold, 2002; Chen, 2007).

Additionally, we calculated the Cronbach’s alpha coefficients to evaluate the internal reliability of the PSS-10. We then evaluated the convergent validity of the PSS-10 by examining Pearson correlation coefficients between the total and subscale scores of the PSS-10 and the ASLEC. Finally, the concurrent validity of the PSS-10 was verified by testing its role in predicting anxiety (SCARED) and depression (DSRSC) based on hierarchical regression analyses. We only used the total score of the PSS-10 to index perceived stress in regression analyses to simplify analysis, given that the two subscale scores showed similar results. These analyses were conducted with SPSS (IBM, SPSS Version 20, 2011).




RESULTS


Descriptive Statistics

Table 1 presents the descriptive statistics for each item. As shown, the mean values ranged from 2.59 to 3.10, and the SD values ranged from 0.78 to 0.93. The scores of all items were normally distributed (skewness: −0.32∼0.51; kurtosis: −0.44∼0.52). In addition, all PSS-10 items had good discrimination, with DI values ranging from 0.46 to 0.57.


TABLE 1. Descriptive statistics of the PSS-10.
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Confirmatory Factor Analysis

Confirmatory factor analysis was used to determine the factor structure of the PSS-10. All fit indices suggested a good data fit for the two-factor model [i.e., χ2 (34) = 332.224, p < 0.001; NNFI = 0.901, CFI = 0.925, RMSEA = 0.075, SRMR = 0.051] but not for the one-factor model [i.e., χ2 (35) = 1,056.412, p < 0.001; NNFI = 0.670, CFI = 0.743, RMSEA = 0.136, SRMR = 0.101]. By comparing these two models, we found that the two-factor model demonstrated a better fit than the one-factor model, as indicated by a significant chi-squared difference [Δχ2 (1) = 724.118, p < 0.001]. The factor loadings ranged from 0.40 to 0.75 for negatively phrased items (Factor 1: Perceived Helplessness) and from 0.57 to 0.67 for positively phrased items (Factor 2: Perceived Self-Efficacy), and all loadings were significant at the 0.001 level (Figure 1). In summary, CFA supported the two-factor model of the PSS-10.


[image: image]

FIGURE 1. Standardized factor loadings for the two-factor model of the 10-item Perceived Stress Scale (PSS-10) (N = 1,574).




Measurement Invariance Across Gender Groups

Measurement invariance tests were subsequently conducted using a multigroup CFA to determine whether the PSS-10 can represent the two-factor structure across gender groups.

First, configural invariance was performed by analyzing the two gender groups without constraining equality across the groups. The result showed that the configural invariance model (M1) fitted the data very well (CFI = 0.919, NNFI = 0.904, RMSEA = 0.050) (Table 2), and all factor loadings were significant (p < 0.005). These results indicated that the two-factor structural patterns are similar across gender groups.


TABLE 2. Model fit indices for measurement invariance across genders.

[image: Table 2]
Next, a metric invariance model (M2) was tested by constraining the factor loadings to be equal across groups. The results showed a good fit (CFI = 0.916, NNFI = 0.904, RMSEA = 0.052) (Table 2). Although Δχ2 (p < 0.01) was significant when compared to M1, the change value of CFI (ΔCFI = 0.003) and an RMSEA (ΔRMSEA = 0.002) smaller than 0.01 provide evidence to support the metric invariances.

Third, we conducted a scalar invariance test by restricting the item intercepts to be invariant across gender groups. As shown in Table 2, the model fit indices of the scalar invariance model (M3) are adequate (CFI = 0.908, NNFI = 0.907, RMSEA = 0.051). Compared to M2, although Δχ2 (p < 0.001) was significant, no significant changes occurred in the CFI (ΔCFI = 0.008) or RMSEA (ΔRMSEA = 0.001) based on the cutoff, which was 0.01 for ΔCFI and ΔRMSEA, suggesting that the means of the two constructs were equivalent across gender groups.

Taken together, the results of measurement invariance indicated that the structural factors of the PSS-10 were equivalent across gender groups.



Reliability

The Cronbach’s alpha coefficients for the PSS-10 and the two subscales (Perceived Helplessness and Perceived Self-Efficacy) were 0.79, 0.80, and 0.71, respectively.



Convergent and Concurrent Validity

We examined the relationship between the PSS-10 and the ASLEC and found that the total PSS-10 score was significantly related to both the number (r = 0.13, p < 0.001) and the impact (r = 0.23, p < 0.001) of the ASLEC. We also tested the correlations between the two subscales of the PSS-10 and the ASLEC, and the results showed that Factor 1 (Perceived Helplessness) was significantly related to both the number (r = 0.12, p < 0.001) and the impact (r = 0.21, p < 0.001) of the ASLEC, whereas Factor 2 (Perceived Self-Efficacy) was only associated with the impact (r = 0.11, p < 0.001) but not the number (r = 0.05, p = 0.10) of the ASLEC. Importantly, for the total and subscale scores of the PSS-10, the associations with the impact of the ASLEC were all significantly higher than those with the number of the ASLEC (total score: Steiger’s Z = 4.89, p < 0.001; Factor 1: Steiger’s Z = 4.38, p < 0.001; Factor 2: Steiger’s Z = 2.89, p < 0.01). These results suggest that perceived stress was more highly correlated with conceptually similar constructs (i.e., subjective feeling of the impact of stressful life events) than with objective concepts (i.e., the number of stressful life events), indicating good convergent validity.

To verify the concurrent validity of the PSS-10, correlation analyses were first conducted to test the relationship between perceived stress and anxiety and depression. Scores of the PSS-10 and its two subscales were correlated with scores of the SCARED and its five subscales, as well as the DSRSC (Table 3). Next, hierarchical regression analyses were conducted to examine the incremental validity of perceived stress on anxiety and depression, after variance related to other variables has been explained. The results revealed that perceived stress explained an additional 13% of the variance when predicting anxiety (ΔR2 = 0.13, β = 0.38, p < 0.001) and an additional 16% of the variance when predicting depression (ΔR2 = 0.16, β = 0.41, p < 0.001) beyond the variance already explained by age, gender, ASLEC number, and ASLEC impact (Table 4). Altogether, the PSS-10 has satisfactory concurrent validity in predicting anxiety and depression.


TABLE 3. Pearson correlation coefficients between the PSS-10 and other measures.
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TABLE 4. Hierarchical regression models for predicting anxiety and depression.
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DISCUSSION

In this study, we evaluated the factor structure, measurement invariance, reliability, and validity of the PSS-10 in a large sample of Chinese senior high school students. CFA supported a two-factor model of the PSS-10. Multigroup CFA further indicated that the two-factor structure of the PSS-10 was upheld across genders. Additionally, the PSS-10 had acceptable internal consistency, satisfactory convergent validity for stressful life events, and good concurrent validity in predicting anxiety and depression. To our knowledge, this is the first study to evaluate the PSS-10 in Chinese adolescents and to demonstrate measurement invariance across genders. Overall, our results suggested that the PSS-10 could be applied to Chinese adolescents to measure perceived stress.

The two-factor structure found in the current sample was in line with findings of previous studies on the use of the PSS-10 in other populations, such as university students (e.g., Roberti et al., 2006; Örücü and Demir, 2009; Lu et al., 2017), general adult samples (e.g., Siqueira Reis et al., 2010; Wang et al., 2011; Ng, 2013; Taylor, 2015; Baik et al., 2019), and clinical patients (e.g., Golden-Kreutz et al., 2004; Leung et al., 2010). Most researchers have argued that the distinction between the two factors may represent separate components of the stress experience (Baik et al., 2019). The first factor has been interpreted as “Perceived Helplessness” or “Perceived Distress” (negatively phrased items), which reflects a lack of control and negative emotions; the second factor has been interpreted as “Perceived Self-Efficacy” or “Perceived Coping” (positively phrased items), which taps positive feelings and perceptions of confidence (e.g., Golden-Kreutz et al., 2004; Roberti et al., 2006; Barbosa-Leiker et al., 2013). Nevertheless, given that Cohen (1988) originally posited that the distinction between the two factors was irrelevant and only reflected item directionality, and the two-factor may arise from the problem of method biases (Schmitt, 1994), we suggest that the subscale scores should be cautiously used and interpreted in future studies.

Based on the configural, metric, and scalar invariance tests, we found that the two-factor model of the PSS-10 was equivalent for male and female adolescents, suggesting that the PSS-10 scores may not be affected by gender bias. This is similar to the results of previous studies with English versions (e.g., Barbosa-Leiker et al., 2013; Taylor, 2015; Denovan et al., 2019) and German versions (e.g., Reis et al., 2017) of the PSS-10. The present study, to the best of our knowledge, is the first to establish measurement invariance in the Chinese PSS-10 across genders, which provides support for using the PSS-10 to assess gender differences in Chinese adolescents.

Further analyses supported the internal consistency, reliability, and validity of the PSS-10 in assessing Chinese adolescents. The internal consistency of the present study is comparable to that from previous studies in Chinese populations (e.g., Cronbach’s alpha: 0.67–0.87; Wang et al., 2011; Ng, 2013; Lu et al., 2017), indicating adequate internal reliability. Convergent validity was tested for stressful life events. Cohen et al. (1983) originally investigated the relationship between the PSS-14 and stressful life events and found that there was a small to moderate correlation between the number and impact of stressful life events and the PSS-14 in three American college student samples. Previous studies have also reported good convergent validity of the PSS-10 with other conceptually similar measures, such as the Life Event Scale (Mitchell et al., 2008). Consistently, the present study revealed that PSS-10 scores were significantly related to both the number and the impact of the ASLEC. Further regression analyses supported the concurrent validity of the PSS-10 for assessing anxiety and depression. Previous studies demonstrated correlations between the PSS-10 scores and anxiety/depression in Chinese university students (Lu et al., 2017) and policewomen (Wang et al., 2011). In addition to the correlational results, our study uses hierarchical regression analyses to further reveal the incremental validity of the PSS-10 beyond predictors of stressful life events, suggesting the distinctness of perceived stress beyond other theoretical related constructs that may be predictive of anxiety and depression.

The present study had two limitations that should be considered. First, the sample in this study only covered senior high school students, with a relatively narrow age range. Although this sample achieved sufficient statistical power to observe existing effects (Mackey et al., 2015), further investigations are needed to validate our findings in other adolescent students (e.g., junior high school students). Second, we only tested gender invariance. Future studies should test measurement invariance across other groups, such as across age groups or cultural groups. Despite these limitations, the present study adds to the literature by demonstrating that the PSS-10 is a sound measure of perceived stress among Chinese senior high school students with a stable two-factor structure across female and male groups, and with acceptable reliability and validity. Future research and clinical practice could use this scale to measure perceived stress in this population and to compare gender differences in the scores.



CONCLUSION

Our findings provide evidence to use the PSS-10 in future studies to investigate the perceived stress in Chinese adolescents and to compare the gender differences. Future directions in research may consider the cross-cultural measurement invariance in adolescents. Moreover, our findings support the use of the PSS-10 in clinical settings to determine the severity of the load of the stressful events among Chinese adolescents and guide effective interventions to decrease their stress symptoms, especially those related to the educational system.
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This study aimed to develop the Social Media Engagement Scale for Adolescents (SMES-A), and evaluate its reliability and validity. The initial items were collected via open-ended questions, a literature review, and suggestions from psychological experts. A total valid sample of 2519 adolescents participated in this study. The results of the exploratory factor analysis (EFA) indicated that this scale was composed of three factors named affective engagement, behavioral engagement, and cognitive engagement, accounting for 56.01% of the total variance. The confirmatory factor analysis (CFA) confirmed the three-factor model. The affective engagement, behavioral engagement, and cognitive engagement were positively correlated with the criterion variables of objective social media use. The mean intra-correlation coefficients of the three factors were 0.523, 0.451, and 0.512. The Cronbach’s alpha coefficients of the affective engagement, behavioral engagement, and cognitive engagement were from 0.709 to 0.804. Their McDonald’s omega were 0.805, 0.805, and 0.712, which showed high reliability of this three-factor structure. The test–retest reliability of the three factors were all above 0.68 8 weeks later. Overall, our findings suggested that the SMES-A is a reliable and valid measurement to evaluate social media engagement among Chinese adolescents.

Keywords: social media engagement, adolescent, reliability, validity, factor analysis


INTRODUCTION

Social media represents various Internet tools, technologies or apps that emphasize the social communication, collaboration, and creative expression on the Internet (Nada and Rick, 2011; Dabbagh and Kitsantas, 2012). With the rapid spread of smartphones, social media has become an indispensable tool for maintaining social connections, browsing news, and entertainment, especially among young people. GlobalWebIndex, 2017 released that youngsters spend almost one-third of their Internet time on social media. However, according to a recent study, 58% of youngsters have tried to reduce their daily time spent on social media compared to last year due to being overwhelmed with the content of social platforms. They try to stop the overflow of disorganized information on social media (GlobalWebIndex, 2019) because those contents would harm their self-development and well-being. For example, social media use could lead to increased self-objectification, body image bias, or eating problems in youth (Niu et al., 2019; Zheng et al., 2019). Moreover, intensive social media use could cause negative emotions in adolescents, such as depression and anxiety, through the mediating effects of self-esteem and social comparison (Moreno et al., 2011; Niu et al., 2018).

Most previous studies on the effects of social media use on physiology and psychology often use objective indicators, such as “the frequency of Internet use,” “the time people spend online,” “the number of friends online” (Valkenburg et al., 2006; Peng and Zhu, 2011; Wu and Siu, 2017), etc. However, a recent study on 17,000 adolescents showed that the correlation between screen time and well-being was insignificant (Orben and Przybylski, 2019). This result directly challenged the widely accepted views that surfing on the Internet, playing online games, and watching online TV would harm the mental health of adolescents, especially when these activities are practiced before sleep. There may be more comprehensive indicators than those objective variables, which can reveal the actual connection between social media use and adolescents’ development and mental health. This finding also leads to the belief that the primary influencing factor on adolescents could be their engagement on social media, instead of the time they spent on the social media or the frequency with which they use the social media. Therefore, in order to evaluate the psychological impact of social media use more accurately, it is necessary to develop a scientific and effective instrument to measure the engagement in social media, which focuses on the link between psychology and social media.

When it comes to “engagement,” Hollebeek (2011) suggests a multi-dimensional concept that should comprise not only behavioral (actions), but also cognitive (thoughts) and emotional (feelings) aspects; and taking his customer brand engagement as an example, Hollebeek (2011) defines this as the level of a customer’s cognitive, emotional, and behavioral investment in specific brand interactions. Moreover, Khan (2017) thought that social media engagement was a relative psychological perception experienced by individual interaction to social media. Thus, we could understand that engagement could refer to interactions between three constructs in a measurement of social media at the least. In addition, in the overview of the engagement conceptions in educational psychology selected by Hollebeek (2011), the students’ engagement was assessed by multi-dimensions: cognitive, emotional, and behavioral (Fredricks et al., 2004), which might have been approximated to the adolescent patterns or performances on social media. In the previous studies, the cognitive aspect refers to the understanding and comments on certain objects or issues, which could present individual perception in the mind; the emotional aspect is related to the positive or negative emotions to the objects or issues, which could project individual affective involvement; and the behavioral aspect refers to the daily habitual activity involved in the objects or issues, which could unconsciously surround individual everyday life. However, most of the assessment methods focused on the users’ behavior and overlooked the cognition and emotions of the users on social media in China. Since there is no such instrument to assess adolescents’ engagement in social media, it is essential to develop a reliable and valid scale of social media engagement suitable for Chinese adolescents. Therefore, the first aim of this study was to develop the social media engagement scale for adolescents (SMES-A), and the second was to testify the psychometric properties of the SMES-A. Doing so will be greatly beneficial to the assessment of the subjective perceptions of social media use, and to clarifying the impact of social media use on adolescents’ psychological development and mental health.



MATERIALS AND METHODS


Procedure and Participants

The study was approved by the Ethics Committee of the corresponding author’s affiliation. A survey was conducted at three colleges and one high school in Shaanxi Province, China. At the very beginning, consent forms detailed the aim of the study and were explained orally before the assessment. Then, a total of 3,033 adolescents agreed to participate in this study, receiving 2519 (83.05%) valid questionnaires. The 2519 participants were between 11 and 28 years old (Nfemale = 1307; Mage = 18.30 ± 3.592). Independent-samples t-test and one-way ANOVA were performed, which showed that there were no gender or age differences among 15 items in the total sample. According to the even and odd ID numbers, the sample was split into two groups (Sample A and Sample B). Sample A contained 1251 adolescents from 11 to 28 years old (Nfemale = 649; Mage = 18.35 ± 3.621), and was used for item analysis and exploratory factor analysis (EFA). Sample B consisted of 1268 adolescents between 11 and 28 years old (Nfemale = 658; Mage = 18.25 ± 3.563), and was used for confirmatory factor analysis (CFA), the test of criterion validity and reliability (Cronbach’s α and McDonald’s ω). In addition, independent-samples t-test and one-way ANOVA also demonstrated that there were no gender or age differences among 15 items in both Sample A and B. At last, 8 weeks later, 245 adolescents were randomly selected to complete the SMES-A again, in which 243 questionnaires were valid.



Measures


Preparation of Initial Questionnaire

There were three steps to prepare the items of the SMES-A. First, college students who were taking the psychology course were asked to write down their subjective experiences and opinions regarding their personal relationship with social media. After collecting all the descriptions, similar ones were combined. Second, the authors reviewed the literature, analyzed and translated relevant phrases and sentences (Khan, 2017; Niu et al., 2018). At last, two associate professors from the field of social psychology evaluated and revised the items according to the conception of social media engagement. Thus, an initial 15-item questionnaire was completed. Each item scored on a five-point Likert scale: 1 = “strongly disagree,” 2 = “disagree,” 3 = “undecided,” 4 = “agree,” 5 = “strongly agree.”



Measurement for Objective Social Media Use

The objective social media use was measured by the following questions: “How many times did you use social media in the past month?” (the frequency of your social media use in the past month: 1 = “Less than once a week”; 2 = “Less than once a day”; 3 = “2∼3 times a day”; 4 = “4∼5 times a day”; 5 = “6 or more times a day”), “How much time are you online on social media every day?” (the average time you are online on social media every day: 1 = “Less than 30 min”; 2 = “31 min∼2 h”; 3 = “2 ∼6 h”; 4 = “6∼12 h”; 5 = “12 or more hours”), “How much time do you actually spend on social media every day?” (the actual time you use social media for every day: 1 = “Less than 30 min”; 2 = “31∼60 min”; 3 = “1∼2 h”; 4 = “2∼4 h”; 5 = “4 or more hours”), “How many years has it been since you started being involved with social media?” (the length of time since you started being involved with social media: 1 = “Less than 3 years”; 2 = “4∼5 years”; 3 = “6∼7 years”; 4 = “8∼9 years”; 5 = “10; or more years”), and “How many friends do you have on social media?” (the number of friends on social media: 1 = “Less than 50 persons”; 2 = “51∼100 persons”; 3 = “101∼150 persons”; 4 = “151∼200 persons”; 5 = “More than 200 persons”).



Statistical Instruments

This study used SPSS 23.0 for statistical description, Pearson-correlation, item analysis, independent-samples t-test, and EFA. Mplus 7.1 was used for CFA with the robust maximum likelihood (MLR) estimation (Sorgente and Lanz, 2019). RStudio was used for the test of the reliability (McDonald’s ω) of the CFA (Dunn et al., 2014). The EFA explored the initial structure of the 15 items and identified three factors. The CFA was performed separately to test the three-factor model. Model fits were evaluated mainly by the root-mean-square error of approximation (RMSEA), the Tucker Lewis Index (TLI), and the comparative fit index (CFI). Conventional guidelines indicate that a value of no more than 0.08 RMSEA could be an acceptable model fit. The values of CFI and TLI higher than 0.90 indicate an adequate model fit (Kline, 2013).



RESULTS


Item Analysis

Sample A was used to analyze the 15 items. First, based on the correlation coefficient matrix of the 15 items and their total score, the items which met the following conditions should be eliminated: the intra-correlation coefficients were less than 0.20, or the correlation coefficients between the total score and each item were less than 0.30. The results showed that all the intra-correlation coefficients were above 0.20; the correlation coefficients between the total score and each item were from 0.287 to 0.693 (p < 0.01). Thus, no item was eliminated at this step. Second, “high-low-27-percent group method” in the item analysis (Fan, 1954) assessed the discriminant index of items. 27% was the cut-off chosen to differentiate the group of participants who obtained the lowest scores from the group of participants who totalized the highest scores. All the scores of each item were sorted in ascending order, with scores in the bottom 27% allocated to the low-score group and scores in the top 27% assigned to the high-score group. This step helped to examine whether the differences in the 15 items between the two groups was significant. The independent-samples t-test showed that all the 15 items were statistically significant in both groups (p < 0.01).



Exploratory Factor Analysis

The results of KMO and Bartlett’s test showed that the coefficient was 0.898, and the χ2 was 6559.15 (df = 105, p < 0.001), indicating that the data could be used for factor analysis. EFA was then performed on 15 items with the data of sample A. The oblimin rotated matrix was extracted by the principal axis factoring (PAF) analysis (Costello and Osborne, 2005; Goretzko et al., 2019). The items with initial eigenvalues above 1 would be allocated to a certain factor systematically. Firstly, the absolute value of factor loadings below 0.40 would be deleted. As a result, three items (Item 8 “When I can’t use social media, I think I may have missed something important.”; Item 14 “Once I pick up my mobile phone, I will habitually turn on social media.”; and Item 15 “Social media makes me feel lonelier.”) were eliminated in this step. Secondly, the items cross-loaded on the two or more factors, which were approximately balanced, would be deleted, so that Item 6 “Through social media, I gained more attention and influence than in reality.” was eliminated. At last, the remaining 11 items were allocated to three factors, which explained 56.01% of the total variance. The factor loadings of the 11 items were between the absolute value of 0.428 and 0.831. According to the content of each item, the three factors were named affective, behavioral, and cognitive engagement, respectively.

Affective engagement refers to the increase in positive or negative emotions when the individual uses social media; a high score indicates a high degree of affective engagement in social media. Behavioral engagement refers to the behavior of habitually or unconsciously using social media, especially browsing; the higher the score, the higher the degree of behavioral engagement. Cognitive engagement refers to the individual cognitive bias of positive social media use; a high degree of cognitive engagement means that the individual would be more inclined to be involved in online social interaction, and would avoid face-to-face communication offline; a high score indicates more cognitive engagement in social media. Table 1 shows the content and the factor loadings of the 11 items in three factors. Finally, the 11 items were compiled into the Social Media Engagement Scale for Adolescents (SMES-A).


TABLE 1. The exploratory factor analysis.
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Confirmatory Factor Analysis

The data of sample B was used for CFA. The affective engagement, behavioral engagement, and cognitive engagement were latent variables. Each item in the three factors was an observed variable. MLR estimation was used in the CFA. The results of the goodness-of-fit were: χ2 = 238.863 (p < 0.001); df = 41; CFI = 0.947; TLI = 0.929; RMSEA = 0.062; SRMR = 0.040. The factor loadings were between 0.518 and 0.951. Table 2 shows the correlation between each factor and the SMES-A. The correlation coefficients of the three factors were between 0.378 and 0.482. The correlation relationship between each factor and the SMES-A were performed in balance and their coefficients were 0.798, 0.796, and 0.768, respectively (p < 0.01).


TABLE 2. The correlation between the three factors and the SMES-A.
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Test for Criterion Validity

The criterion variables of “the frequency of your social media use in the past month,” “the average time you are online with social media every day,” “the actual time you use social media every day,” “the length of time since you started being involved with social media,” and “the number of friends on social media” were used as criteria to examine the validity of the three-factor constructed SMES-A. Table 3 shows the criterion validity. All the criterion variables and three types of social media engagement were significantly and positively correlated with each other (p < 0.01). The more objective social media use would lead to more affective, behavioral, and cognitive engagement.


TABLE 3. The test of criterion validity.
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Test for Reliability

The mean intra-correlation coefficient (MICC) of each factor was 0.523, 0.451, and 0.512. The Cronbach’s α of the three factors ranged from 0.709 to 0.804. Their McDonald’s ω were 0.805, 0.805, and 0.712, which showed high reliability of this three-factor structure in CFA (Dunn et al., 2014). Eight weeks later, the test–retest reliability for the three factors were all above 0.683, approximately to 0.700. Table 4 shows the test of reliability.


TABLE 4. The test of reliability.
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DISCUSSION

In this study, social media engagement was defined as the individual attitude toward the relationship with social media use. Myers (1993) proposed that the structure of human attitude consisted of affection, behavior, and cognition, which composed the ABC theory. Hollebeek (2011) also argued that engagement was a multi-dimensional structure, including behavior, cognition, and affection. In this study, EFA found three factors in the SMES-A. They were affective engagement, behavioral engagement, and cognitive engagement, which was consistent with previous studies and theory.

The test of reliability indicated that the SMES-A had high reliability. The Cronbach’s α of the three factors were all above 0.70, which met the requirement of measurement. In addition, MICC was an important indicator for measuring the reliability of the SMES-A. In this study, MICC between each item was approximately balanced from 0.451 to 0.523, which was acceptable (Briggs and Cheek, 1986). Especially, the McDonald’s ω of the three factors were 0.805, 0.805, and 0.712, which showed high reliability of this three-factor structure in CFA (Dunn et al., 2014). The retest of reliability 8 weeks later found that the Cronbach’s α coefficients of the three factors in the SMES-A were 0.818, 0.804, and 0.683, indicating that the self-evaluation of the SMES-A was robust and reliable over time.

Confirmatory factor analysis found that the three-factor model of the SMES-A had a satisfactory goodness-of-fit, indicating that it had high validity in such structures (Wang et al., 2015; Li et al., 2018). The correlation coefficients between the three factors with each other were between 0.378 and 0.482, illustrating that three facets of social media engagement composited in the SMES-A were independent and balanced. Moreover, all of the five criterion variables were correlated with the three factors significantly. Those results also demonstrated that the SMES-A had high validity.

One limitation of the current study should be noted. This study utilized a sample of adolescents only, from one province of China. Such a sample may not be representative of all adolescents across China, which may affect the generalizability of our results. Future research should assess the psychometric properties of the SMES-A in more representative samples.

In summary, the SMES-A developed in this study had high reliability and validity. It could evaluate the social media engagement of Chinese adolescents effectively.



CONCLUSION

This study developed the Social Media Engagement Scale for Adolescents (SMES-A). It had high reliability and validity in its three-factor (affective, behavioral, and cognitive) structure. The SMES-A could be used as an instrument for evaluating adolescent social media use in future studies.
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Objective: Symptom accommodation is an important interpersonal construct associated with more severe symptoms, lower levels of functioning, and worse treatment outcomes across various mental health conditions, including social anxiety. Research on this phenomenon is surprisingly absent in Chinese culture, where interpersonal relationships are highly emphasized. This may be due to the absence of a valid Chinese symptom accommodation measure for individuals with social anxiety symptoms. The current study aimed to examine the factor structure and psychometric properties of the Family Accommodation Scale Anxiety—Adult Report (FASA-AR) in Chinese adults.

Methods: Three hundred and seventy-five Chinese undergraduate students with social anxiety symptoms completed a battery of self-report measures assessing symptom accommodation in relation to social anxiety symptoms and related impairments, as well as overall symptoms of anxiety and depression.

Results: Confirmatory factor analysis supported a two-factor model of symptom accommodation, with factors named Participation in symptom-related behaviors and Modification of functioning. The multiple indicators multiple causes model indicated the indicators of the FASA-AR, mainly the participation in symptom-related behaviors subscale, were not invariant across gender. Internal consistency for the FASA-AR total score and subscale scores was good. Convergent validity of the FASA-AR was evidenced by significant positive association with ratings of social anxiety symptoms, social anxiety related impairments, and anxiety symptoms. Divergent validity was supported by non-significant relation with depression symptoms. Nearly all participants (94.7%) endorsed being accommodated to some extent in the past month.

Conclusion: Symptom accommodation is an important construct and is related to social anxiety symptoms among Chinese adults. The FASA-AR demonstrated a clear two-factor latent structure and possessed good psychometric properties that can validly and reliably assess symptom accommodation of social anxiety among Chinese adults.

Keywords: assessment, Chinese adults, factor structure, psychometric properties, reliability, social anxiety symptoms, symptom accommodation


INTRODUCTION

Social anxiety disorder (SAD) is a common mental health concern characterized by a marked and intense fear of social interaction and performance situations due to concern about negative evaluation, embarrassment, and/or rejection (American Psychiatric Association, 2013). Approximately 0.7% of Chinese adults are estimated to have SAD (i.e., more than 6 million people; Huang et al., 2019). Individuals with SAD experience significant interference across various aspects of their lives, including work, family, and social functioning (Schneier et al., 1994; Fehm et al., 2008).

There is an expanding body of research into the interplay between mental health problems and interpersonal dynamics. Importantly, symptom accommodation is a key element for the development, maintenance, and treatment of various anxiety disorders, including SAD (Kagan et al., 2017). Symptom accommodation is a phenomenon whereby individuals change their own behavior to help their relatives or significant others (including partners and friends) to reduce or avoid distress caused by psychiatric problems (Lebowitz et al., 2016). For individuals with social anxiety, the most frequently reported accommodation behaviors are providing reassurance, facilitating avoidance, and engaging in avoidance behaviors with the sufferers (Joogoolsingh et al., 2015). These well-intentioned behaviors are aimed at reducing the distress of sufferers. However, receiving accommodation has been associated with more severe social anxiety symptoms, as well as more impaired daily functioning (Joogoolsingh et al., 2015). Further, symptom accommodation mediated the relationship between SAD symptom severity and functional impairment (Joogoolsingh et al., 2015).

Conceptually, symptom accommodation of social anxiety symptoms could be understood under a cognitive-behavioral framework (Hofmann, 2007; Kagan et al., 2017). According to Mowrer (1960) two-stage model of the acquisition and maintenance of anxiety or fear, in the first stage, a neutral stimulus (certain social situation in terms of social anxiety) obtains fear-evoking properties through classical conditioning. In the second stage, symptom accommodation is negatively reinforced through operant conditioning. Although accommodation does help a sufferer temporarily reduce distress, or avoid anxiety-eliciting situations, it prevents habituating to the anxiety, as well as learning that the feared outcome would not happen or would be tolerable if it did. Accommodation thus inadvertently negatively reinforces the anxiety and avoidance of related social situations (Kagan et al., 2017), and conflicts with cognitive behavioral therapy of SAD (Cuijpers et al., 2016; Scaini et al., 2016).

Despite these negative effects, research on symptom accommodation of SAD has been absent in Chinese culture, where the ideas of “facilitating interpersonal relationship[s],” “concern about others,” “putting others’ needs first,” and “maintaining harmony with others” are perpetuated. These cultural values are widely spread by academic literature, social media, or descriptions of characters in classic or popular novels (Cheung et al., 1996), and empirically evidenced as an essential part of the indigenous personality (Cheung et al., 2011). It is predictable that symptom accommodation would be taken for granted by a Chinese accommodator, and explanations about the association between accommodating and worsening SAD severity would be unexpected. Because of the cultural values relevant to the construct, studies on symptom accommodation and social anxiety in Chinese adults deserve more attention.

Estimation of the effect of symptom accommodation on the maintenance and treatment of SAD requires knowledge about the conceptualization and assessment of the variable. Symptom accommodation was first systematically investigated in relation to obsessive–compulsive disorder (Calvocoressi et al., 1995) and then extended to anxiety disorders (Lebowitz et al., 2013) and other forms of psychopathology (Caporino et al., 2012; Drury et al., 2014; Fredman et al., 2014; Storch et al., 2015, 2017). There are two common groups of accommodating behaviors categories: participation in symptom-related behaviors (PAR) and modification of daily functioning (MOD; Calvocoressi et al., 1995). Indeed, this two-factor accommodation (including the correlated PAR and MOD factors) is consistently identified and validated across psychopathology (Albert et al., 2010; Storch et al., 2017), ages (Lebowitz et al., 2013, 2019), and cultures (Gomes et al., 2015; Mahapatra et al., 2017).

Measures of symptom accommodation are derived primarily from Calvocoressi et al. (1995) Family Accommodation Scale (FAS). In relation to other anxiety symptoms, including social anxiety, Lebowitz and colleagues also developed two parallel accommodation measures; the Family Accommodation Scale—Anxiety (FASA; Lebowitz et al., 2013) and the Family Accommodation Scale Anxiety—Child Report (FASA-CR; Lebowitz et al., 2015). The two scales share parallel items assessing accommodating behaviors (first nine items) in addition to the distress of accommodators and negative short-term consequences of not accommodating (four items). The FASA-CR adds three supplemental items regarding the child’s beliefs about accommodation. The main differences between the two scales are that the FASA is reported by accommodators, i.e., parents of anxious children, while the FASA-CR is reported by anxious children themselves. Both scales established two related PAR and MOD factor structures, with evidence of good psychometric properties including internal consistency, convergent and divergent validity, and test–retest reliability (Lebowitz et al., 2019). In addition, the factor structures and psychometric properties of the FASA were previously identified on a cross-cultural sample of accommodators from the United States and Israel (Lebowitz et al., 2013), supporting the potential of the cross-cultural properties of FASA and FASA-CR.

Joogoolsingh et al. (2015) developed another measure of SAD accommodation, derived from the FAS, called the Social Anxiety Accommodate Scale (SAAS). The SAAS only includes items specific to social anxiety accommodating behaviors. Considering that adults might not live with their families, accommodators are thus defined as anyone who provides symptom accommodation for the sufferers. To date, there are no reported data on the factor structure or psychometric properties of the SAAS.

The current study aims to modify a well-established measure to assess symptom accommodation in relation to social anxiety symptoms among Chinese adults and test the factor structure and psychometric properties of the modified measure. Specifically, we choose to modify FASA-CR, instead of the SAAS, because of the following characteristics: (1) the target of anxiety disorders makes it easy to adapt to SAD; (2) the reporters of the measure are sufferers, which brings clinical convenience, as adult sufferers are usually the direct source of information regarding their social anxiety symptoms and related accommodation behaviors; and (3) adults may live alone or seek help alone. Finally, the FASA-CR demonstrated a good two-factor structure and sound psychometric properties, in contrast to the SAAS (Lebowitz et al., 2019).

We therefore hypothesized: (1) the two correlated PAR and MOD factor structure will be validated among Chinese adults; (2) the modified measure will demonstrate good internal consistency, measured by Cronbach’s α; and (3) the total score of the modified measure will be significantly associated with SAD symptom severity, SAD-related impairment, and anxiety severity (convergent validity), but not with ratings of depression severity (divergent validity). We did not make specific hypotheses about measurement invariance across gender given a lack of prior evidence.



MATERIALS AND METHODS


Participants and Procedures

Participants were undergraduate students recruited from a large, public university in east China. The study procedure was approved by the Shanghai Normal University Research Ethics Committee. Instructors administered the survey at the end of Psychology or Education courses. Participation was voluntary. Students provided informed written consent and completed a battery of measures by paper-and-pencil. All measures were written in Chinese. The survey took approximately 25 min to complete with all participants receiving a small remuneration. A total of 387 students completed the survey.

Participants were excluded if they (a) did not endorse any social anxiety symptoms and (b) had more than 20% missing values on the Family Accommodation Scale Anxiety—Adult Report (FASA-AR; Lebowitz et al., 2013). The final sample comprised 111 males and 264 females, with a mean age of 19 years (range = 18–26, SD = 1.13). Using a cutoff score of 60 for significant social anxiety (Mennin et al., 2002) on the Liebowitz Social Anxiety Scale (LSAS-SR; Liebowitz, 1987), 81 participants (21.6%) reported elevated social anxiety symptoms.



Measures


Family Accommodation Scale Anxiety—Adult Report

The FASA-AR is a 16-item self-report measure of anxiety symptom accommodation during the past month. It was adapted from and mirrored the FASA-CR (Lebowitz et al., 2015), which is a 16-item self-report questionnaire assessing anxiety symptom accommodation provided by parents. Family Accommodation Scale Anxiety—Child Report consisted of two parts. The first part includes nine items that assesses the frequency of symptom accommodation. Two subscales are generated: PAR and MOD. All nine items in this part are rated on a 0–4 rating scale ranging from very rarely to very often. The second part includes supplemental questions associated with symptom accommodation. Among them, one item asks about accommodators’ distress (as perceived by the subject) related to accommodation; three items query consequences of not accommodating; and three other items query participants’ beliefs regarding accommodation. All seven items in the second part are rated on a 0–4 rating scale ranging from strongly disagree to strongly agree. A total accommodation score is calculated by summing the nine items in the first part.

Translation of the original English version of the FASA-CR into Chinese was the first step in creating the FASA-AR. Translation and back translation were carried out by independent bilingual research assistants, in consultation with the developer of the scale, until a satisfactory Chinese version was developed. Next, items were modified to better suit adult responders rather than children, for instance, we replaced the usage of “parent” with “relative or friend” to fit adult lives; the examples helping operationalizing each item fit adult lives. For the current study, FASA-AR items were also adjusted to focus more specifically on social anxiety symptom accommodation, rather than more broadband anxiety symptoms. Finally, accommodators were defined as anyone who provided accommodation for participants’ social anxiety symptoms, including but not limited to (grand)parents, siblings, spouse, friends, and roommates. All modifications were discussed and agreed on by the corresponding author and the last author. Psychometric properties of the FASA-AR are detailed in the text that follows.



Liebowitz Social Anxiety Scale

The LSAS-SR (Liebowitz, 1987) is a 24-item self-report measure assessing the severity of social anxiety symptoms. A sample item includes “meeting strangers.” Specifically, the measurement rates the degree of anxiety and related avoidance in 13 social interaction and 11 performance situations. All items are accompanied by two 0–3 rating scales (from none to severe for assessing degree of anxiety, and from never to usually for assessing related avoidance). Both anxiety and avoidance rating items are summed for the total score. The LSAS-SR demonstrates good psychometric properties among Chinese SAD patients and university students (Zhang, 2004; Pan et al., 2006). Internal consistency for the current sample was 0.95.



Depression Anxiety Stress Scale-21

The Depression Anxiety Stress Scale-21 (DASS-21; Lovibond and Lovibond, 1995) is a 21-item measure of depression, anxiety, and stress. Each item is rated on a 0–3 rating scale ranging from did not apply to me at all to applied to me very much, or most of the time. Only two subscales, i.e., anxiety and depression subscales, were used in the present study. A sample item of the anxiety subscale includes “I felt scared without any good reason.” A sample item of the depression subscale includes “I couldn’t seem to experience any positive feeling at all.” Previously, the DASS-21 has established good psychometric properties in Chinese patients, college and community samples (Gong et al., 2010; Wen et al., 2012; Zhang et al., 2016). Internal consistency for the present study was 0.90.



Sheehan Disability Scale

The Sheehan Disability Scale (SDS; Sheehan, 1983) is a three-item measure of impairment in school/work, social, and family responsibilities. For the present study, instructions were revised to focus on the impairment specific to social anxiety symptoms. A sample item includes “the social anxiety symptoms have disrupted your social life.” The SDS demonstrated good psychometric properties among Chinese adults (Zhu and Zhong, 2010). Each item is rated on a 0–10 rating scale ranging from not at all to extremely interfering. Internal consistency for the current study was 0.91.



Data Analysis

Consistent with previous literature, symptom accommodation behaviors related to social anxiety (i.e., the nine items of the first part of the FASA-AR) were of primary interest for the goals of the current study. Confirmatory factor analysis (CFA), with weighted least squares means and variance adjusted estimation (WLSMV), was conducted on the nine symptom accommodation items of the FASA-AR, using M-plus 7.5 (Muthén and Muthén, 2015). Weighted least squares means and variance adjusted estimation was employed because it was more proper for categorical items with five (as for the FASA-AR) or less options than estimation of maximum likelihood (Finney and DiStefano, 2006; Bandalos, 2014). Four fit indices were adopted to assess the goodness-of-fit of the CFA models: model chi-square (χ2), comparative fit index (CFA), Tucker Lewis index (TLI), and root mean square error of approximation (RMSEA). Overall fit criteria of these indices are (Hu and Bentler, 1999; Yu, 2002) non-significant χ2; CFI and TLI acceptable if >0.90 and good if >0.94; and RMSEA acceptable if <0.10 and good if <0.05.

Although symptom accommodation reports were corroborated, including PAR and MOD factors (as reviewed in the previous paragraph), previous literature suggested that there are two slightly different two-factor models: model 1, supported by Lebowitz et al. (2019), in which items 1–4 are loaded on PAR and items 5–9 are loaded on MOD; model 2, supported by Lebowitz et al. (2013), where items 1–5 are loaded on PAR and items 6–9 are loaded on MOD. The difference between Bayesian information criterion (BIC) values was employed in order to compare these two competing non-nested models. A BIC difference of 10 represents a 150:1 likelihood (p < 0.05) that the model with lower BIC value fits better; the difference between 6 to 10 provides strong support; a difference of more than 10 indicates very strong support (Raftery, 1995). Since BIC value is not provided using WLMSV in M-plus, we computed BIC by estimating the model with Maximum Likelihood estimation (Wang et al., 2013).

After the establishment of the best fitting factor structure model, we conducted a multiple indicators multiple causes (MIMIC) model (Jöreskog and Goldberger, 1975) to test measurement invariance across gender. Then, we utilized the Cronbach’s α to assess internal consistency for the FASA-AR as well as its two subscales. Pearson correlations with LSAS-SR, SDS, DASS-21-anxiety, and DASS-21-depression scores were calculated to test the convergent and divergent validity of the FASA-AR total score. Descriptive statistics including means, standard deviations, ranges, and frequencies were reported for all items of the FASA-AR.



RESULTS


Confirming the Two-Factor Model of Symptom Accommodation

Model 1, in which items 1–4 are loaded on PAR and items 5–9 are loaded on MOD, showed good fit: χ2 = 104.15, df = 26, p = 0.000; CFI = 0.98; TLI = 0.97; RMSEA = 0.09, 90% CI = [0.07, 0.11], the standard correlation between PAR and MOD is 0.79. The standardized factor loadings are shown in Table 1. While model 2, in which items 1–5 are loaded on PAR and items 6–9 are loaded on MOD, showed acceptable fit: χ2 = 178.14, df = 26, p = 0.000; CFI = 0.96; TLI = 0.95; RMSEA = 0.13, 90% CI = [0.11, 0.14]. The BIC of model 1 was 8557.06, and the BIC of model 2 was 8605.21. The difference between the two BIC values was 48.15, providing “very strong” support for model 1.


TABLE 1. Factor loadings of the Family Accommodation Scale Anxiety—Adult Report.
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Measurement Variance Across Gender

The MIMIC model showed good fit: χ2(33) = 133.92, p = 0.000; CFI = 0.98; TLI = 0.97; RMSEA = 0.09, 90% CI = [0.08, 0.11]. Gender had a significant effect on PAR (standardized path coefficient = 0.14, p = 0.02), but not MOD (standardized path coefficient = 0.01, p = 0.83), suggesting that the indicators of FASA-AR were not invariant across gender.



Internal Consistency

The internal consistencies for the nine symptom accommodation items of the FASA-AR as well as the two subscales (PAR and MOD) were as follows: Cronbach’s α = 0.88, 95% CI [0.86,0.90] for total symptom accommodation; Cronbach’s α = 0.78, 95% CI [0.74,0.81] for the PAR subscale; Cronbach’s α = 0.86, 95% CI [0.83,0.88] for the MOD subscale. Taken together, the internal consistencies for the FASA-AR and its subscales were good.



Convergent/Divergent Validity

Pearson correlation coefficients used to rate convergent and divergent validity are shown in Table 2. In examining convergent validity, a significant positive relationship was observed between the FASA-AR total score and the LSAS, SDS, and DASS 21-Anxiety scores. When assessing divergent validity, the FASA-AR total score was found to not significantly relate to the DASS 21-Depression score.


TABLE 2. Correlation coefficients for study variables.
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Descriptive Statistics

The means, standard deviations, ranges, and frequencies of each FASA-AR item are presented in Table 3. Nearly all participants (94.7%) endorsed at least some level of accommodating, and most (82.4%) reported both participation in symptom-related behavior and modification of functioning. Among those reporting being accommodated, reassurance (91.0%) occurred with the most frequency. Additionally, more than 70% of participants reported that their accommodators helped participate in behaviors (78.0%), assisted in avoidance (75.5%), and did things for the participants (72.7%). The least frequently endorsed accommodation behavior was changing their work schedule because of the participants’ social anxiety (55.5%).


TABLE 3. Individual items endorsed on the Family Accommodation Scale Anxiety—Adult Report.

[image: Table 3]Only a few participants (4.3%) agreed that accommodators get upset when they offer accommodation. Fewer than a quarter of participants (21.3%) reported negative consequences of not accommodating. Regarding beliefs and attitudes toward symptom accommodation, most participants (64.3%) reported feeling less anxious when they were accommodated, about half of participants (53.4%) agreed that they would feel less anxious in the future if accommodators kept accommodating, and only 20% of the participants endorsed the belief that accommodators should accommodate less when they are anxious.



DISCUSSION

The current study represents an initial attempt to assess symptom accommodation of Chinese adults with SAD symptoms. Consistent with findings in other cultures (Norman et al., 2015; Lebowitz et al., 2016; Kagan et al., 2017), symptom accommodation is prevalent and occurs for the majority of participants. It is understandable in a culture that highlights relationships between people, symptom accommodation communicates sensitivity to social cues. However, in the case of social anxiety symptom accommodation, this culturally advocated behavior could act as a maintaining factor for the development of SAD and/or serve as an obstacle to the treatment of social anxiety symptoms, substantiating the importance of paying special attention to the phenomenon in the clinical assessment and the utility of having a Chinese measure to assess these detrimental behaviors.

We adapted the FASA-CR into FASA-AR for assessing symptom accommodation among adults. The FASA-CR is the only sufferers-reported and well-established measure assessing symptom accommodation in relation to anxiety disorders, including SAD. Considering the reality that adults usually seek help alone, as well as adult sufferers are likely to have the best perspective on the symptom accommodation, we adapted the FASA-CR for Chinese adult sufferers. As the first Chinese instrument assessing symptom accommodation among adults, the FASA-AR could satisfy the immediate needs. For a more comprehensive understanding of symptom accommodation, measuring the phenomenon from the perspectives of accommodators and clinicians would be an important next step.

Our factor analysis confirmed that the Chinese FASA-AR comprised two correlated factors: participation in symptom-related behaviors and modification of functioning. Previous findings (Lebowitz et al., 2013, 2019) differed on which latent factor item 5 (avoiding doing things, going places or being with people because of the symptoms) loaded. Our results supported the model distributing this item to the modification of functioning factor (Lebowitz et al., 2019). Our MIMIC model indicated that the participation in the symptom-related behaviors subscale did not demonstrate measurement invariance across gender. Therefore, gender differences of this subscale should be interpreted with caution.

Overall, the current results added to the literature that the two-factor structure of symptom accommodation applied to Chinese adults with social anxiety symptoms. It warrants further direct cross-cultural comparison of symptom accommodation in future studies. It is also important to note that the current study is a top-down test, which facilitated capturing the universal aspects of symptom accommodation. Cross-cultural study on the presentation of social anxiety (Zhu et al., 2014) revealed that Chinese adults who were anxious in social situations tended to present higher levels of anxiety about causing discomfort to others, a related but distinct dimension from social interaction anxiety defined by the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), compared with Euro-Canadian outpatients. Accordingly, accommodators should convey empathy for the anxious individual while encouraging them to gradually face feared situations.

Convergent validity for the FASA-AR was supported by significant positive associations with social anxiety symptom severity, SAD-related functioning impairments, and anxiety. The results, taken together, reconfirmed that symptom accommodation works as more of a hindrance than a help, by preventing socially anxious individuals from being exposed to corrective learning experiences (La Buissonnière-Ariza et al., 2017), albeit the intent is good. Our cross-sectional design can only reveal the bidirectional associations between social anxiety symptom severity and symptom accommodation, and SAD-related impairment and symptom accommodation. Future studies should further investigate the role symptom accommodation might play on the clinical course of SAD with a longitudinal design. The FASA-AR was correlated with anxiety symptoms, which is not surprising because social anxiety is one domain of the anxiety disorder spectrum. Furthermore, anxiety broadly might be a driving force of symptom accommodation. When exposed to or anticipating feared social situations, the heightened anxiety may make accommodators perceive the need to provide accommodation to alleviate the distress of the individuals with social anxiety symptoms (Wu et al., 2015).

Cross-cultural similarities were found on the most and least frequent accommodating behaviors, distress of accommodators perceived by sufferers, consequences of not providing accommodation, and sufferers’ belief about accommodation between our sample and United States samples in previous studies (Joogoolsingh et al., 2015; Lebowitz et al., 2015). It is notable that these similarities occurred on the report by sufferers. Lebowitz et al. (2015) found that United States accommodators tended to report higher level of accommodation than sufferers being accommodated. Future studies should compare the data from Chinese accommodators and sufferers.

Our preliminary findings showed promise for the necessity and validity of the FASA-AR among Chinese adults; however, several limitations should be noted. First, our sample only included college students, limiting generalizability. Future studies should test the scale in community participants or clinical samples. Second, we did not examine test-retest reliability. Lebowitz et al. (2019) examined the test–retest reliability of FASA-CR, from which our FASA-AR was adapted, among anxious youth and found that reliability was good for adolescents (>12 years), suggesting the test–retest reliability of FASA-AR among adults might also be in the acceptable range. Third, our cross-sectional design did not allow us to test the sensitivity of the FASA-AR to treatment. Fourth, we solely relied on self-report measures to assess symptom accommodation; more objective measures and reports provided by those doing the accommodation are recommended in further studies. Finally, we could not guarantee measurement invariance across gender or other potential variables of interest. Thus, caution should be given when interpreting results.

Ultimately, symptom accommodation deserves careful attention in the clinical assessment and treatment. It is culturally valued but problematic. Recognizing the prevalence of accommodation and identifying concrete accommodating behavior types would help Chinese clinicians target the behaviors effectively during treatment of social anxiety symptoms. It has been found that reducing symptom accommodation has effectively led to symptom improvement among anxious individuals, including those with SAD (Lebowitz et al., 2014, 2020). For those with social anxiety symptoms, whose natural eagerness for assistance, efforts trying to reduce symptom accommodation during treatment would be expected to be opposed, as well as for relatives or other accommodators, who are an important part of the treatment, careful explanations (reducing accommodation is helpful and not against cultural norms) are in great need in the psychoeducation. Efforts should be given to help accommodators coordinate the accommodation reduction with the cultural norm of helping sufferers. It is notable that completing the FASA-AR itself could serve as the first step to obtain therapeutic gains, because it could bring the awareness of the maladaptive behaviors and establish the foundation for the gradual removal of accommodation (Wu et al., 2015). Overall, the FASA-AR demonstrated a clear two-factor structure, and possessed good psychometric properties, reflecting its utility for measuring symptom accommodation.
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Hedonic pleasure orientation (seeking enjoyment), hedonic relaxation orientation (seeking comfort), and eudaimonic orientation (seeking meaning) are major ways that people pursue well-being. We investigated the measurement invariance and psychometric properties of the Hedonic and Eudamonic Motives for Activities (HEMA) scale in a Japanese adult sample (N = 1,892). The Japanese HEMA scale demonstrated measurement invariance at the configural, metric, scalar, and strict levels across gender and age groups. Latent mean differences of the scale across these demographic groups were less than small. The scale showed high internal consistency and six-week test-retest reliability and reasonable correlations with life satisfaction, positive affect, negative affect, psychological well-being, and interdependent happiness. In sum, these findings suggest that the Japanese HEMA scale is useful to capture hedonic and eudaimonic conceptions of well-being as orientations. It is hoped that our findings will stimulate further research on well-being using the HEMA scale.
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INTRODUCTION

Research on well-being has two different, yet overlapping, perspectives: hedonism and eudaimonism. The hedonic perspective concerns the pursuit of pleasant and comfortable states, while the eudaimonic perspective concerns living a good life and being fully functioning (see, for a review, Ryan and Deci, 2001; Ryan et al., 2008). Huta and Waterman (2014; see also Huta, 2016) summarized the literature regarding well-being from these two perspectives in terms of four categories: orientations, behaviors, experiences, and functioning. Of these, orientations represent motives, values, and goals. Orientations shape the direction of a person’s actions and are thus more fundamental than behaviors representing their specific actions. Compared to experiences (e.g., life satisfaction, positive affect, and lack of negative affect) and functioning (e.g., psychological well-being), orientations stem more from personal choice, which can be changed if desired or necessary. The above discussions suggest that orientations can provide a better definition of well-being than the other categories. In this study, we focus on orientations to define well-being from the hedonic and eudaimonic perspectives.

The Hedonic and Eudamonic Motives for Activities (HEMA; Huta and Ryan, 2010) scale is used to measure both the hedonic and eudaimonic conceptions of well-being as orientations. The HEMA scale has been translated into many languages, including German, Swedish, Polish, Italian, and Japanese (see, for a review, Huta, 2016). Although the HEMA scale was originally developed to operationalize hedonic and eudaimonic orientations (Huta and Ryan, 2010), recent evidence has shown that the hedonic orientation of the scale can be divided into two different components (Asano et al., 2014, 2018; Bujacz et al., 2014; Braaten et al., 2019). “Hedonic pleasure” and “hedonic relaxation” orientations refer to striving to feel enjoyment and comfort, respectively. “Eudaimonic” orientation refers to striving to do what is meaningful, even if difficult to achieve. Research on the Japanese HEMA scale with student samples demonstrated that the three-factor model was better than the two-factor model and showed that the three subscales were adequately reliable and valid (Asano et al., 2014, 2018).

This study extended earlier findings on the Japanese HEMA scale in two ways. First, we investigated whether the factor structure of the Japanese HEMA scale is equivalent across different demographic groups (i.e., gender and age) with an adult sample. No studies have yet tested measurement invariance across gender and age groups, although past research reported that the HEMA scale had little relationship with gender and age (Huta, 2016). Because gender and age are potential individual characteristics that may influence scale ratings of well-being (e.g., Emerson et al., 2017), it is crucial to test the equivalence of the factor structure of the scale for these demographic factors. Therefore, we assessed measurement invariance and latent means of the Japanese HEMA scale across gender and age groups.

Second, we added evidence for the reliability and validity of the Japanese HEMA scale in an adult sample. The scale has revealed acceptable internal consistency and temporal stability over four- and eight-week periods in student samples (Asano et al., 2014, 2018). Thus, we expected that the three Japanese HEMA subscales would indicate high internal consistency measured by Cronbach’s alpha and McDonald’s omega (>0.80) and moderate six-week temporal stability measured by test-retest intraclass correlation coefficient (ICC; >0.50). In addition, this study examined associations of the Japanese HEMA scale with outcome variables, such as life satisfaction, positive and negative affect, and psychological well-being. Based on the previous findings (Asano et al., 2014, 2018), we expected that hedonic pleasure and eudaimonic orientations would be associated more strongly with life satisfaction and positive affect than hedonic relaxation orientation. We also expected that hedonic pleasure and eudaimonic orientations would be weakly associated with negative affect. Furthermore, we expected that eudaimonic orientation would be associated most strongly with psychological well-being, followed by the hedonic pleasure and hedonic relaxation orientations, because eudaimonic orientation related more strongly to personal growth, sense of meaning, and self-actualization than the two hedonic orientations (Huta and Ryan, 2010; Asano et al., 2014, 2018; Braaten et al., 2019). Besides these Western-driven outcome variables, it is instructive to assess variables that are valued in Eastern context, particularly in Japan. Therefore, our study included interdependent happiness that can be achieved through interpersonal harmony (Hitokoto and Uchida, 2015) as an outcome variable.

The present research explored the measurement invariance and psychometric properties of the Japanese HEMA scale in a large adult sample. First, we tested gender and age invariance for the three-factor structure of the scale. We also investigated the latent mean differences across gender and age groups. Second, we expected that the scale would indicate adequate internal consistency, six-week temporal stability, and criterion validity. Five scales were used as outcome variables: life satisfaction, positive affect, negative affect, psychological well-being, and interdependent happiness.



MATERIALS AND METHODS


Participants

The present study was approved by the Institutional Review Board at Kurume University (Protocol No. 310). Data came from 2,100 Japanese residents aged 20 or older, recruited by a marketing research firm, Cross Marketing Inc. Six weeks later, they were contacted for a follow-up assessment. We excluded 116 (5.5%) participants at the initial assessment and 92 (4.6%) participants at the follow-up assessment due to failure on attention check items (“Please choose answer ‘strongly agree’ to this item;” Maniaci and Rogge, 2014).

The final sample consisted of 1,892 Japanese adults (865 males, 1,027 females; Mage = 50.28 ± 14.42 years). The sample was split into three age groups: 595 were aged between 20 and 39 years (252 males, 343 females; Mage = 33.06 ± 4.83 years); 628 were aged between 40 and 59 years (288 males, 340 females; Mage = 49.71 ± 5.66 years); and 669 were aged between 60 and 79 years (325 males, 344 females; Mage = 66.14 ± 4.61 years). There were no missing values for all variables in the first wave. Of the final sample, 80.2% (n = 1,517) participated in the follow-up assessment for the Japanese HEMA scale. Compared to those who failed to participate in the follow-up assessment, participants with complete data were slightly higher in hedonic pleasure orientation (d = 0.19), slightly more likely to be female (V = 0.07), and younger (d = 0.26).



Measures


Hedonic and Eudaimonic Motives for Activities

The Japanese HEMA scale includes 11 items covering the range of well-being as orientations (Asano et al., 2014, 2018). Asano et al. (2014) translated the original nine items (Huta and Ryan, 2010) into Japanese and back-translated them to check for language equivalence. The current Japanese HEMA scale includes two additional items regarding the hedonic relaxation orientation (see Table 2 for the exact items). The instructions were “To what degree do you typically approach your activities with each of the following intentions, whether or not you actually achieve your aim?” Participants rated each item on a 7-point scale (1 = not at all, 7 = very much).



Outcome Variables

Life satisfaction was measured using the five-item Satisfaction with Life Scale (Diener et al., 1985), translated into Japanese by Oishi (2009). Sample items include “In most ways, my life is close to my ideal” and “The conditions of my life are excellent.” Participants rated each item on a 7-point scale (1 = strongly disagree, 7 = strongly agree; M = 18.07, SD = 6.27, and α = 0.91).

Positive and negative affect were measured using Mroczek and Kolarz’s (1998) six-item (each) scale, translated into Japanese in the Midlife Development in Japan (MIDJA; Ryff et al., 2018). Sample positive affect items include “cheerful” and “calm and peaceful.” Sample negative affect items include “nervous” and “worthless.” Participants rated how much of the time during the past 30 days they felt each emotion on a 5-point scale (1 = none of the time, 5 = all of the time; M = 18.39, SD = 4.40, α = 0.92 for positive affect; M = 13.59, SD = 4.43, and α = 0.85 for negative affect).

Psychological well-being was measured using Ryff and Keyes’s (1995) 18-item scale, translated into Japanese in the MIDJA study (Ryff et al., 2018). Sample items include “I think it is important to have new experiences that challenge how you think about yourself and the world” and “Some people wander aimlessly through life, but I am not one of them.” Participants rated each item on a 7-point scale (1 = strongly disagree, 7 = strongly agree; M = 78.48, SD = 10.34, and α = 0.78).

Interdependent happiness was measured using the nine-item Interdependent Happiness Scale (Hitokoto and Uchida, 2015). Sample items include “I make significant others happy” and “I believe that my life is just as happy as that of others around me.” Participants rated each item on a 5-point scale (1 = strongly disagree, 5 = strongly agree; M = 28.65, SD = 6.66, and α = 0.91).



Data Analysis

We employed multi-group confirmatory factor analysis with maximum likelihood robust estimation to test the gender and age invariance of the Japanese HEMA scale. We compared four nested models: configural, metric, scalar, and strict. Configural invariance confirms that the same factor structure occurs across groups as the baseline model. Metric invariance means the same factor loadings occur across groups. Scalar invariance means the same item intercepts occur across groups. Strict invariance means the same item residual variances occur across groups. Given that χ2 is sensitive to sample size, values of comparative fit index (CFI) ≥ 0.90, root mean square error of approximation (RMSEA) ≤ 0.08, and standardized root mean square residual (SRMR) ≤ 0.08 were considered indicators of acceptable fit (Brown, 2015). The fit of nested models was evaluated using a worsening of CFI (ΔCFI) less than or equal to 0.01 and a worsening of RMSEA (ΔRMSEA) less than or equal to 0.015 (Chen, 2007). Mplus 8.3 (Muthén and Muthén, 1998-2019) was used for the analysis.

If scalar or strict invariance was observed, we proceeded with comparing latent factor means of the Japanese HEMA scale across gender and age groups. The latent means in male, 20–39 years, and 40–59 years, respectively, were set to zero (i.e., these subgroups functioned as the reference groups), whereas the latent means in the remaining groups were freely estimated. We interpreted Cohen’s d effect sizes of 0.20, 0.50, and 0.80 as small, moderate, and large, respectively (Cohen, 1992).

We then examined internal consistency (Cronbach’s alpha and McDonald’s omega), temporal stability (test-retest ICC), and criterion validity (correlations with outcome variables) of the Japanese HEMA scale. We considered correlation coefficients of 0.10, 0.20, and 0.30 as small, moderate, and large, respectively (Gignac and Szodorai, 2016). R 3.5.0 (R Core Team, 2018) was used for the analysis.



RESULTS

Confirmatory factor analysis conducted on the whole sample indicated that the three-factor model [χ2 (41) = 473.23, p < 0.001, CFI = 0.937, RMSEA = 0.075 (90% CI = 0.069, 0.081), and SRMR = 0.051] was better than the two-factor model of the Japanese HEMA scale [χ2 (43) = 1182.52, p < 0.001, CFI = 0.834, RMSEA = 0.118 (90% CI = 0.113, 0.124), and SRMR = 0.087]. The inter-factor correlations were 0.76 (hedonic pleasure orientation and hedonic relaxation orientation), 0.72 (hedonic pleasure orientation and eudaimonic orientation), and 0.42 (hedonic relaxation orientation and eudaimonic orientation). The mean scores were 4.78 (SD = 1.00) for hedonic pleasure orientation, 4.94 (SD = 1.01) for hedonic relaxation orientation, and 4.43 (SD = 1.06) for eudaimonic orientation.


Measurement Invariance

As seen in Table 1, the gender invariance tests showed that the configural invariance (baseline) model was acceptable. Compared to the configural invariance model, ΔCFI and ΔRMSEA were below Chen’s (2007) cutoff for rejecting measurement invariance in the metric, scalar, and strict invariance models. Therefore, the three-factor structure of the Japanese HEMA scale showed configural, metric, scalar, and strict invariance across gender groups (see also Table 2 for factor loadings and inter-factor correlations).


TABLE 1. Fit indices for measurement invariance of the Japanese HEMA scale (11 items).
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TABLE 2. Strict invariant standardized factor loadings and factor correlations for the Japanese HEMA scale (11 items).

[image: Table 2]For the age invariance tests, the configural invariance (baseline) model was acceptable. Compared to the configural invariance model, ΔCFI and ΔRMSEA were below the cutoff for rejecting measurement invariance in the metric, scalar, and strict invariance models. Thus, the three-factor structure of the Japanese HEMA scale showed configural, metric, scalar, and strict invariance across age groups.

Note that the same patterns of results were obtained when we included Huta and Ryan’s (2010) original nine-item only. The three-factor structure of the original HEMA scale showed configural, metric, scalar, and strict invariance across gender and age groups (see Table 3 for invariance tests and Table 4 for factor loadings and inter-factor correlations).


TABLE 3. Fit indices for measurement invariance of the original HEMA scale (9 items).
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TABLE 4. Strict invariant standardized factor loadings and factor correlations for the original HEMA scale (9 items).
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Latent Mean Differences

Because strict invariance was established, we compared latent mean differences of the three Japanese HEMA subscales across gender and age groups (see also Supplementary Table S1 for descriptive statistics by gender and age groups). Gender differences showed less than small effect sizes (ds = 0.01–0.17). Age differences also showed less than small effect sizes (ds = 0.03–0.17).

The same patterns of results were found when we analyzed the original nine-item scale (Huta and Ryan, 2010). Gender and age differences for the three subscales showed less than small effect sizes (ds = 0.01–0.18 and 0.02–0.17, respectively).



Internal Consistency, Temporal Stability, and Criterion Validity

Alpha and omega coefficients were 0.86 and 0.84, respectively, for hedonic pleasure orientation, 0.89 and 0.92, respectively, for hedonic relaxation orientation, and 0.86 and 0.88, respectively, for eudaimonic orientation. Test-retest ICCs were 0.55, 95% CI (0.51, 0.58) for hedonic pleasure orientation, 0.51, 95% CI (0.47, 0.54) for hedonic relaxation orientation, and 0.63, 95% CI (0.60, 0.66) for eudaimonic orientation (all ps < 0.001; see also Supplementary Table S2 for estimates by gender and age groups).

Correlations were observed between the three Japanese HEMA subscales and outcome variables (all ps < 0.001, unless otherwise noted; see also Supplementary Table S2 for estimates by gender and age groups). Hedonic pleasure orientation was strongly and positively correlated with positive affect [r = 0.34, 95% CI (0.30, 0.38)], and psychological well-being [r = 0.36, 95% CI (0.32, 0.40)], and was moderately and positively correlated with life satisfaction (r = 0.26, 95% CI [0.22, 0.30]) and interdependent happiness (r = 0.29, 95% CI [0.24, 0.33]). Hedonic relaxation orientation was weakly and positively correlated with life satisfaction [r = 0.14, 95% CI (0.10, 0.19)], positive affect [r = 0.18, 95% CI (0.14, 0.23)], psychological well-being [r = 0.12, 95% CI (0.08, 0.17)], and interdependent happiness [r = 0.15, 95% CI (0.10, 0.19)]. Eudaimonic orientation was strongly and positively correlated with psychological well-being [r = 0.50, 95% CI (0.46, 0.53)] and moderately and positively correlated with life satisfaction [r = 0.27, 95% CI (0.23, 0.31)], positive affect [r = 0.28, 95% CI (0.23, 0.32)], and interdependent happiness [r = 0.27, 95% CI (0.23, 0.31)]. Hedonic pleasure and eudaimonic orientations were weakly and negatively correlated with negative affect [rs = −0.14, 95% CIs (−0.18, −0.09)]; however, no association was found between hedonic relaxation orientation and negative affect [r = 0.01, 95% CI (−0.04, 0.05), p = 0.832].



DISCUSSION

Using an adult sample, this study investigated the measurement invariance and psychometric properties, particularly internal consistency, six-week temporal stability, and criterion validity, of the Japanese HEMA scale. We found evidence for configural, metric, scalar, and strict invariance for the three-factor structure of the scale across two gender groups as well as three age groups (20–39, 40–59, and 60–79 years). The effect sizes were less than small in latent mean differences of the scale across the demographic groups. In addition, these findings were consistent for the Japanese 11-item and the original 9-item scales. To our knowledge, this is the first report establishing the equivariance and showing latent factor means of the HEMA scale across gender and age.

The Japanese HEMA scale also indicated adequate internal consistency, temporal stability, and criterion validity in our sample. Aligning with previous research (Huta and Ryan, 2010; Asano et al., 2014, 2018; Braaten et al., 2019; see, for a review, Huta, 2016), we found high internal consistency and moderate temporal stability over a six-week period for all three subscales. These results suggest that the scale is a relatively reliable measure of the hedonic and eudaimonic conceptions of well-being as orientations. We also obtained results consistent with those of previous studies on criterion validity of the scale (Huta and Ryan, 2010; Asano et al., 2014, 2018; Braaten et al., 2019; see, for a review, Huta, 2016). Hedonic pleasure and eudaimonic orientations were associated with life satisfaction, positive affect, negative affect, and psychological well-being. Hedonic relaxation orientation showed associations with these outcome variables, except for negative affect. In addition, we initially demonstrated that all three subscales were associated with interdependent happiness. Our findings imply that the three orientations assessed by the Japanese HEMA scale relate to well-being as experiences and functioning derived from both Western and Eastern perspectives (Joshanloo, 2014; Uchida and Oishi, 2016).

Several limitations should be addressed. First, the current sample was recruited online and may not directly represent the Japanese adult population in terms of demographic and socioeconomic characteristics. Further research with nationally representative samples is necessary to test the generalizability of the findings on measurement invariance and latent means. Second, the participants were limited to those who lived in Japan. Future studies should examine measurement invariance of the original English and Japanese HEMA scale across nations. Third, although we assessed the Japanese HEMA scale at the trait-level representing a person’s typical or general orientations, the results were based on a short-term longitudinal study. More work needs to be done to examine the Japanese HEMA scale’s temporal stability over longer periods (years). Fourth, the study relied on cross-sectional self-report measures of outcome variables. It would be informative in future research to test the Japanese HEMA scale’s criterion validity with behavioral measures later in life, including academic achievement, job performance, and lifetime earnings.

Despite these shortcomings, we provided evidence regarding the factorial invariance, internal consistency, temporal stability, and criterion validity of the Japanese HEMA scale among adults. Our findings suggest that the Japanese HEMA scale is useful to capture the hedonic and eudaimonic conceptions of well-being as orientations. We hope that the present paper inspires further studies on well-being using the HEMA scale.
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A noted decrease in adolescent physical activity in the past decade has resulted in an increase in health risks. Sport orientation correlates closely with physical activity. A sufficient assessment scale that measures an individual’s sport orientation is important to measure an adolescent’s physical inactivity. The purpose of this study was to develop and validate a short version of the Sport Orientation Questionnaire for Chinese Adolescents (SOQ-CA). Based on Gill’s SOQ and previous literature, an initial 30-item questionnaire was developed to create the original SOQ-CA. A five-point Likert scale was used to measure by self-report. In this study, three surveys were conducted. Volunteer participants completed 1,235 valid questionnaires. The data of the first collection sample (n = 486) were split randomly into two groups, sample 1 (n = 150) used for exploratory factor analysis (EFA) and sample 2 (n = 336) for confirmatory factor analysis (CFA). The data of the second (n = 377) and third (n = 372) collection samples were used to perform test–retest reliability, internal consistency, and CFA of the SOQ-CA. The SOQ-CA obtained good reliability and validity through both EFA and CFA. The development of the SOQ-CA provides an opportunity to develop further theories and practices regarding the assessment of both sport motivation and individual achievement orientation. The application of the SOQ-CA in China would be significant for monitoring the development of adolescent physical activity and aiding in the implementation of policies.

Keywords: Chinese adolescents, competitiveness, SOQ-CA, sport orientation, sports motivation


INTRODUCTION

Physical activity is important to adolescent growth and development in any country in the world (Brown et al., 2017). Physical inactivity in youth is a common problem globally, and China is no exception to this (World Health Organization [WHO], 2019). The bulletin of the State General Administration of Sport of China shows that, from 1978 to 2016, physical inactivity in Chinese youth has led to the serious decline of physical fitness (SGASC, 2018). This highlights the fact that we must figure out how to motivate youth participation in physical activity, to improve their physical fitness overall. Some researchers believe that there is a positive link between sport orientation and participation in physical activity (Marsh et al., 1995; Findlay and Coplan, 2008). Sport orientation is an important index that measures individual differences in sport achievement orientation (Gill and Dzewaltowski, 1988; Bowker et al., 2003). It is important to consider the definition of “fit” physical activity types and sport orientation (Kokaridas et al., 2009). One study has noted that “the fit between athleticism and sport orientation are important” (Findlay and Bowker, 2009). Some studies have explored the interaction between sport orientation and an individual’s future competence, confidence, and connectedness (Perkins and Borden, 2004; Telama et al., 2006; Kjønniksen et al., 2009; Miller and Siegel, 2017). Some studies have also suggested that sport orientation may predict competitive anxiety (Jones and Swain, 1992; Daniel et al., 1999). One more recent study showed that fear of competition affects on youth health promotion (Tari-Keresztes et al., 2015). Therefore, revealing the mechanism involved in sport orientation will contribute to the exploration of the reasons for youth physical inactivity (Xu and Gao, 2018).

Previous research has proposed numerous different sport orientations theoretical models—both achievement- and goal-oriented versions—and each model has had a related evaluation tool (Weiner, 1985; Lewthwaite and Piparo, 1993; Mills, 1996; Lata and Mondello, 2010; Gutiérrez et al., 2011; Han et al., 2015). Although the general consensus with these tools is that the measured objective of sport orientation exists, there have been different approaches in how to measure these constructs. For example, the Perceptions of Success Questionnaire (POSQ) and the Task and Ego Orientation in Sport Questionnaire (TEOSQ) have been used to evaluate individual differences in task and ego goal proneness (Duda, 1989; Roberts and Balagué, 1989; Lochbaum et al., 2016). The Competitive Orientation Inventory (COI) was developed to measure an athlete’s self-confidence and competitiveness orientation (Vealey, 1986). The Sport Orientation Questionnaire (SOQ) and the Achievement Motives Scale-Sport (AMS-Sport; German version) were both designed to assess sport-specific achievement (motivation) orientations (Gill and Deeter, 1988; Elbe, unpublished). Today, the Gill’s SOQ has been used extensively to assess sport-specific orientation (Gill et al., 1996; Skordilis and Stavrou, 2005; Skordilis et al., 2006; Shihui et al., 2007; Swann et al., 2015). Although the measurement constructs of the Gill’s SOQ and the other tools differ, all five questionnaires evaluate the same achievement goal orientation (Duda and Whitehead, 1998; Hanrahan and Biddle, 2002). As the Gill’s SOQ has been shown to effectively measure competitiveness and achievement behavior in sport and exercise settings, the present study chose to revise the SOQ as a measurement tool of sport orientation for Chinese adolescents (Lihui, 2004).

Gill’s SOQ is “a multidimensional, sport-specific measure of individual differences in sport achievement orientation” (Gill and Deeter, 1988). It is a 25-item scale that includes three subscales: competitiveness orientation, win orientation, and goal orientation (Gill and Deeter, 1988). The competitiveness orientation subscale consists of 13 items that measure participants’ feelings regarding their competition with others (desire for competition). The win orientation subscale comprises six items that measure participants’ perceptions regarding success in competition (focus on winning). The goal subscale is made of six items that assess participants’ feelings regarding their sports performance (personal performance). The scale is rated on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree) and the level of internal consistency is high, with a Cronbach’s α of 0.88.

Gill’s SOQ has been used widely since its development to assess and predict sport achievement orientation. Trembath et al. (2002), Biddle et al. (2003), Kolt et al. (2004), Daniels et al. (2005), Sheikh et al. (2011), Farshad et al. (2013), and Baron-Thiene and Alfermann (2015) have all reported appropriate models of the scale and confirmed that the SOQ was effective at measuring certain athletic tendencies among numerous sample communities. Studies have shown that there are significant differences between the goal task and participation motivation among different sports levels of athletes, such as amateur athletes and professional athletes (Koumpoula et al., 2011; Alfermann et al., 2013). Sports motivation, sports participation, and sports competitiveness have been used and have been shown to be effective models for evaluating certain athletes (e.g., elite athletes or disabled athletes) (Zarghmi et al., 2010; Scoffier et al., 2012; Allen et al., 2015). However, there are only a few scholars who have focused specifically on adolescent sport orientation (Vilkas and Mëlinis, 2017; Chang et al., 2018).

There is already a large amount of published literature that has examined sport orientation and sport motivation that focuses on goal orientation or achievement motivation constructs (Dweck, 1986; Maehr and Braskamp, 1986; Vealey, 1986; Stipek, 1988; Nicholls, 1989; Ames, 1992; Roberts, 1992; Duda, 1993; Treasure and Roberts, 1994). Past research has used both exploratory (Duda, 1989; Duda and White, 1992; Newton and Duda, 1993; Kim and Gill, 1997; Skordilis et al., 2001; Wakayama et al., 2002; Tari-Keresztes et al., 2015) and confirmatory (Kang et al., 1990; Li and Tang, 1990; Seifriz et al., 1992; Hayashi and Weiss, 1994; Marsh, 1994; Chi and Duda, 1995; Duda, 1995; Lerner and Locke, 1995; Skordilis et al., 2001; Hanrahan and Biddle, 2002) factor analysis to test the construct of the Gill’s SOQ. However, sample participants have been largely sourced from the United States, Australia, or the European Union. Very few studies have reported results from Asian or Middle Eastern contexts, though there has been published research from Iran (Farshad et al., 2013), Japan (Wakayama et al., 2002), and China (Kang et al., 1990; Chang et al., 2018).

Gill’s SOQ has already been adapted to create a Chinese version of the measurement, revised and validated using college students and elite athletes (Li and Tang, 1990). However, a recent study has reported that Gill’s SOQ (Chinese version) cannot adequately distinguished Chinese youth sport orientation, particularly in differentiating between competitiveness and win orientations (Chang et al., 2018). Additionally, an earlier study found that Gill’s SOQ (Japanese version) differed when compared back to the original English-language version in terms of competitiveness (Wakayama et al., 2002). One study in Taiwan found sex differences only in competitiveness (Kang et al., 1990), while another study on Koreans indicated that there was no significant gender difference in the sport orientation (Kim and Gill, 1997). The differences in sample demographics and cultures may lead to differences in the results and their meanings when comparing translated versions of the SOQ to the original English version (White et al., 1998). Consequently, in revising the Chinese version of the SOQ, it is important that study sample demographics, and cultural differences must be considered first (Bernstein and Nunnally, 1994). The purpose of the present study then was to develop and validate the Chinese version of the SOQ by relating responses to items adapted from Gill’s original SOQ (1988) as well as to external criteria, specifically to multiple dimensions of subjects’ physical self-concepts.



MATERIALS AND METHODS


Participants

The participants consisted of two groups. The first group was part of a 30-item SOQ exploration phase, made up of a total of 486 individuals (male = 249, female = 237). Their age ranged from 12 to 16 years (13.63 ± 1.38). The participants of group 1 were split randomly using a computer-generated randomization sequence (GraphPad Software, Inc.) into two subgroups with the approximate ratio of 1:2 (i.e., sample 1 = 150 cases, sample 2 = 336 cases) (Sum et al., 2016), in which the subsample size satisfied the minimum amount of data required (Paiva et al., 2014). Participants in group 2 performed two tests. The subgroup that completed first test was named sample 3 (n = 377), and the subgroup that completed the second test was sample 4 (n = 372). Group 2 participants completed the 13-item SOQ-CA, and comprised 338 participants (male = 180, female = 158, age = 13.18 ± 0.86). Considering that the academic performance of Chinese urban school students is better than that of rural schools, the universality of the questionnaire was verified by using samples from two different regional schools. The participants in group 1 came from two middle schools in central Chongqing, China. The participants in group 2 came from three middle schools in the urban–rural junction in Chongqing, China (Table 1).


TABLE 1. Basic characteristics of participants.

[image: Table 1]


Procedures

All participants voluntarily agreed to take part in the study. As they were all minors, their guardians approved their participation in the study by signing the research information letter. The questionnaire was distributed and collected with the assistance of the class teacher and was completed in the classroom before school extracurricular activities. The researchers were responsible for answering any questions raised by the participants. The average questionnaire completion time was 6 min. The data for group 1 (samples 1 and 2) were collected between March and June of 2018, and all these participants agreed to complete the 30-item SOQ and AMS-Sport questionnaires. Although the data collection lasted 2 months, samples 1 and 2 were not involved in a time interval because these data were split from group 1. The data for samples 3 and 4 were collected during May and June of 2019, with these data collected at 15-day intervals. These participants completed the 13-item Chinese version SOQ.



Measures


Scale Development

First, Gill’s SOQ English version was translated to create the SOQ Chinese version. Based on the literature review and interviews with sports motivation research experts, 14 items were added, making the SOQ Chinese version a 39-item questionnaire. Once this was developed, it was submitted to three professional researchers for conceptual evaluation: one researcher with experience in sports exercise and adolescent sports motivation; one with experience in adolescent sports motivation and the development and validation of instruments; and one with experience in sports competitiveness, adolescent health, and goal orientation. The SOQ Chinese version was evaluated by all three researchers from the following perspectives: semantic equivalence, conceptual scope, clarity, readability, relevance, and conciseness (Patton, 1999; Yin, 2002; Paiva et al., 2014). During this process, seven items were deleted because of low relevance, and four items were merged into two items due to lack of clarity. The final questionnaire, then, including 30 items (see Table 2). After all three researchers agreed that none of the items required further modification, the SOQ Chinese version was sent to a linguistics professor to check its grammar.


TABLE 2. SOQ Chinese version items containing 30 questions on sport orientation.

[image: Table 2]Second, an interview was conducted using a focus group composed of a sample of 12 adolescents (group 1 with two schools, group 2 with one school, and each school with four students) to test their understanding of the questionnaire items (Boynton and Greenhalgh, 2004). All participants were chosen randomly, following the criteria of having regular enrollment in school, being 12–16 years of age, having received authorization from their parents through a signed statement of informed consent, and having received the student’s agreement to participate. Focus group participants shared their views on sport orientation and discussed the relationship between sports goals, sports motivation, sports competitiveness, and sport orientation. The researchers used structured questions to guide the focus group discussion, which helped to identify critical points such as competitiveness, orientation, goal, and motivation to aid in the instrument’s development. After the focus group, the questionnaire was revised using the suggestions proposed by the interviewees. At this point, the new version of the instrument was sent to two external researchers for further review.

Third, a 30-item preliminary Chinese version of SOQ was developed (see Table 2). The 30-item version included the translated items from Gill’s SOQ—of which 13 items that were left unchanged (items 3, 7, 8, 9, 10, 12, 15, 18, 19, 20, 23, 24, and 30), and 12 items that were revised (items 4, 5, 13, 14, 16, 17, 21, 25, 26, 27, 28, and 29)—and included five additional items (items 1, 2, 6, 11, and 22). With regard to the revised items, some clarifications were added to items because of linguistic details of the Chinese language (i.e., “I think” was added to item 25), some changes were to add objects (i.e., “the game” was inserted into item 5), and some questions underwent major changes (i.e., item 27 changed “I have the most fun when I win” to “I think winning makes me happy”). The five new items were designed to effectively distinguish between goal orientation (items 2 and 11) and win orientation (items 6 and 22), and one final item to examine competitive factors (item 1).



Reliability

Test–retest and internal consistency were used in this study to verify the reliability of the SOQ-SA (Singh et al., 2011; Mehta et al., 2018). In general, α coefficients above 0.70 indicate acceptable (Barker et al., 1994). In evaluating the internal consistency, items with an item-to-total correlation of less than 0.20 were removed (McGraw and Wong, 1996).



Validity

The content validity of the questionnaire was performed by nine psychology professors with experience in sport motivation and sport orientation studies (Paiva et al., 2014). Professors were asked to review each item in the questionnaire and evaluate their relevance to the measured objects, clarity, and conciseness of each item.

Exploratory factor analysis (EFA) was applied to evaluate the questionnaire’s construct validity. Bartlett’s test and the Kaiser–Meyer–Olkin (KMO) measure were performed to test whether the data were appropriate for factor analysis. KMO values above 0.7 indicated that the condition for factor analysis was met (Bolarinwa, 2015). Generally, for a sample of 150 individuals, factor loadings greater than 0.50 are considered significant (Paiva et al., 2014). Factors were extracted considering eigenvalues greater than one and orthogonal rotation was performed using the varimax and direct oblimin method (Esbensen et al., 2002). If similar items displayed the load under different factors, the items would be deleted (Auxter et al., 2005).

The criterion-related validity between achievement orientations (AMS-Sport) and the SOQ-CA was analyzed based on sample 1 and sample 2. The AMS-Sport consists of two components: hope for success (HS) and fear of failure (FF). Each component has 15 items. The sum of the scores for each item is the total achievement motivation. Cronbach’s α of the AMS-Sport was 0.90, and the measure’s test–retest reliability was 0.71 (Elbe and Wenhold, 2005).




Data Analysis

Researchers analyzed any missing values in returned questionnaires. Frequency statistics showed that there were 36 cases in which some values were missing. Researchers used the mean to estimate missing values, allowing for all survey data collected to be included in the analysis (Field, 2009).

Exploratory factor analysis was performed on the data from sample 1, using IBM SPSS 24.0. Confirmatory factor analysis (CFA) was performed on the data from samples 2, 3, and 4, using AMOS 24.0 (SPSS Inc., Chicago, IL, United States). In the CFA verification, values for comparative fit index (CFI), goodness of fit index (GFI), Normed fit index (NFI), and Tucker-Lewis index (TLI) were all greater than 0.90, which meant that the model was considered to be a good fit (Pons et al., 2006). For the root mean square error of approximation (RMSEA), a value of 0.06 suggests a good fit, and 0.08 is an acceptable fit (Bentler and Bonett, 1980).




RESULTS


Descriptive Statistics

Table 3 shows the means and standard deviations of the SOQ-CA for all four samples.


TABLE 3. Means and standard deviations of SOQ-CA.

[image: Table 3]


Exploratory Factor Analysis

The initial questionnaire consisted of 30 items. The data from the first sample (n = 150) on the 30 items were evaluated by EFA (see Table 1). Seventeen items were removed after EFA, and 13 items were retained (see Table 4). The 13-item questionnaire demonstrated item-total correlations ranging from 0.59 to 0.71; the KMO index was 0.86, Bartlett’s test of sphericity proved to be significant (p < 0.001), and Cronbach’s α coefficient for the total scale was 0.88 (see Table 4).


TABLE 4. Factor structures by exploratory factor analysis and reliability (n = 150).

[image: Table 4]Exploratory factor analysis of the 13-item questionnaire produced three factors: win orientation, goal orientation, and competitiveness orientation. The win orientation factor included six variables (i.e., items 6, 10, 14, 18, 26, and 30), the goal orientation factor included four variables (i.e., items 2, 4, 5, and 11), and the competitiveness orientation factor included three variables (i.e., items 7, 8, and 9). This means EFA resulted in the SOQ-CA containing 12 fewer items than Gill’s SOQ (1988). Decreasing item numbers boosted the measurement’s efficiency, but the reliability of the questionnaire required further verification (Petróczi, 2007; Manouchehri and Tojari, 2013). The total variance explained of each factor is shown on the diagonal in Table 4. These three factors explained 66.16% of the variance in the data. The win orientation alone explained 27.53% of the overall variability in the data; goal orientation explained 21.09% of the overall variability, and competitiveness orientation explained17.54% of the overall variability (see Table 4). The correlations among the three facets of the four samples are also shown in Table 5. The pattern shown is generally consistent between both samples. Age is positive relation with the SOQ-CA (p < 0.01); group is negative relation (p < 0.01). However, sex is shown no related to the SOQ-CA in all four samples.


TABLE 5. Correlations among variables in samples 1, 2, 3, and 4.

[image: Table 5]Meanwhile, to assess the fit of factor models, we examined the differences between the model-based correlations and the observed correlations three-factor model, which showed that 69% of the residuals were less than 0.1 (Cronbach, 1951). Regarding the internal consistency of three factors, all factors showed that Cronbach’s alpha above 0.70 was sufficiently good (see Table 4).



Confirmatory Factor Analysis

The data from sample 2 (n = 336), sample 3 (n = 338), and sample 4 (n = 338) were used to validate and confirm the three-factor structure produced by the previous EFA. The results of the CFA indicated that the three-factor model had an adjusted model fit indices: sample 2 (χ2/df = 150.458/62 = 2.427, p < 0.001), CFI = 0.96, GFI = 0.94, NFI = 0.93, TLI = 0.95, RMSEA = 0.065; sample 3 (χ2/df = 153.978/62 = 2.484, p < 0.001), CFI = 0.93, GFI = 0.94, NFI = 0.89, TLI = 0.92, RMSEA = 0.066; sample 4 (χ2/df = 143.149/62 = 2.309, p < 0.001), CFI = 0.94, GFI = 0.94, NFI = 0.90, TLI = 0.93, RMSEA = 0.062. The indicators showed that all the model fitting indices met the standard. Furthermore, the item loadings ranged from 0.52 to 0.82 (see Figures 1A–C) and all were above the standard of 0.45 (see Figure 1). The factor loading of all items was significant (p < 0.05). These results indicated that the three-factor scale structure was satisfactory (Horn and McArdle, 1992; Hu and Bentler, 1999).


[image: image]

FIGURE 1. Factor structure and standardized factor loading on sport orientation items. (A) Factor structure and standardized item loading for SOQ of Sample 2. (B) Factor structure and standardized item loading for SOQ of Sample 3. (C) Factor structure and standardized item loading for SOQ of Sample 4.




Reliability of the SOQ-CA

The data from samples 2, 3, and 4 were examined to test the internal consistency of the SOQ-CA (see Table 6). The results showed that win orientation (0.86, 0.87, and 0.86, respectively), goal orientation (0.85, 0.86, and 0.80, respectively), and the SOQ-CA overall (0.89, 0.90, and 0.87, respectively) scored above 0.80. The competitiveness orientation was close to 0.80 in sample 2 (0.79) and sample 4 (0.78).


TABLE 6. Internal consistency and test–retest reliability for the SOQ-CA.

[image: Table 6]The data from sample 3 and 4 were examined to validate the test–retest reliability of the SOQ-CA. The test–retest reliability was 0.81 for the win orientation, 0.76 for the goal orientation, 0.76 for the competitiveness orientation, and 0.94 for the SOQ-CA overall (see Table 6). All test–retest reliabilities scored above 0.75, indicating that the SOQ-CA had higher stability (McGraw and Wong, 1996).



Validity of the SOQ-CA

To confirm the validity of the construct, correlations between the SOQ-CA and AMS-Sport were analyzed using data from samples 1 and 2. The results are presented in Table 7. The components of the SOQ-CA were correlated with the scales of the AMS-Sport. In both sample 1 and sample 2, the HS scales of the AMS-Sport correlated significantly with those of win orientation (r = 0.35; r = 0.37, respectively), goal orientation (r = 0.53; r = 0.54, respectively), and competitiveness orientation (r = 0.51; r = 0.53) of the SOQ-CA. Goal orientation (r = 0.17; r = 0.16, respectively) and competitiveness orientation (r = 0.18 for sample 2) also correlated with the FF scale of the AMS-Sport. There was no significant correlation between the win orientation and the FF in either sample 1 or sample 2 (see Table 7).


TABLE 7. Correlations between the scales of the SOQ-CA and AMS-Sport.

[image: Table 7]To further verify the construction of validity, different levels of physical activity were additionally examined (Litwin, 1995). In the context of the questionnaire, physical activity frequency was surveyed. The frequency of physical activity for 1 h or more and more than five times per week was defined as the active group; physical activity less than five times a week, or less than 1 h each time was defined as the general group. Univariate analysis of variance was performed on the data from samples 1, 2, 3, and 4. The ANOVA results show that the active group score was higher than that of the general group, with a significant difference visible in all samples (Table 8).


TABLE 8. ANOVA among variables in samples 1, 2, 3, and 4.
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DISCUSSION

Based on the theoretical frameworks of Gill’s SOQ, this study developed and validated a novel instrument to measure adolescent sport orientation in a Chinese context. The resulting SOQ-CA is composed of three scales (13 items total): win orientation (six items), goal orientation (four items), and competitiveness orientation (three items). Win orientation (i.e., items 6, 10, 14, 18, 26, and 30) assessed one’s willingness to win. Goal orientation (i.e., items 2, 4, 5, and 11) assessed one’s sport goal-setting by winning a game or sporting experience. Competitiveness (i.e., items 7, 8, and 9) measured one’s sense of competition by looking forward to the game, enjoying the game, and achieving the goal of the game.

In addition, the SOQ-CA shows satisfying test-control criteria. The internal consistency of the SOQ-CA scored above 0.80 and the retest reliability above 0.75, indicating that the SOQ-CA has satisfactory validity and reliability (Barrow and McGoe, 1964; McGraw and Wong, 1996). The confirmatory analysis of the three samples also achieved satisfactory results (Tabachnick and Fidell, 2007). Further proof of the validity of the SOQ-CA construction is that the score of the active group is significantly higher than that of the general group. It indicates that the three-factor model is sufficient to measure the sport orientation in adolescents with different activity levels (Petróczi, 2003). However, the results of the CFA showed that the goal orientation and competitiveness factors were highly correlated (Rose et al., 1998). The reasons for this high correlation require further analysis.

Although the naming of the SOQ-CA subscales is consistent with Gill’s SOQ, the measurement objective and goal of SOQ-CA are different from those of Gill’s SOQ. Specifically, the goal of Gill’s SOQ is to distinguish the athletic tendencies of elite athletes, while SOQ-CA focuses on youth. Gill’s SOQ is more inclined to tap into the competitive potential of athletes, while the SOQ-CA tends to tap into the potential for student activity. It is worth mentioning that some previous studies have indicated that there are significant gender differences in sport orientation among elite athlete (Gill and Deeter, 1988; Findlay and Bowker, 2009; Jamshidi et al., 2011).

Another study has reported that there is no gender difference noted in either the competitiveness orientation (Martin et al., 1995) or the win orientation (Martin and Gill, 1995). This indicates controversy in regard to the issue of gender differences within sport orientation. However, this current study was not unable to address this issue.

In the construction of SOQ-CA, Chinese adolescents are more interested in factors winning (items 6, 14, and 26) than scoring (item 30). This seems to indicate that the act of winning itself is more important than winning more points. However, in interpreting these data to aid a particular adolescent, it is essential to consider whether winning is an important part of the sport (Manouchehri et al., 2013). Winning must be kept in perspective alongside other valuable aspects of youth sport, such as social development, fun, and fitness (David, 2019). Winning a competition is not a prerequisite for future life success, and it is more important to promote all three orientations, not merely winning, in whatever activity adolescents choose to do (Wigfield and Cambria, 2010). At the same time, as one of only three subscales in the SOQ-CA, the win orientation is also a necessary aspect of sport orientation in adolescents. This is consistent with Franken’s view that the need to win tends to correlate with one’s ego orientation (Franken and Brown, 1996). Malhotra (2010) argues that elements of the strategic environment can fuel competitive motivations and behaviors. The desire to win is further heightened when rivalry and time pressure coincide. Therefore, from an applied perspective, teachers and parents may find it beneficial to target individual interventions designed to enhance win ability (Jeffrey and Diane, 1995).

Competitiveness orientation is defined as a desire to enter and strive for success in sports competition (Martens, 1976; Vandewalle, 1997; Gill and Deeter, 1988; Kohn, 1992; Shields and Bredemeier, 2011). The concept of goal orientation, meanwhile, defines one’s disposition toward developing or validating one’s ability in achievement settings (Roberts and Ommundsen, 1996; Vandewalle, 1997; White et al., 1998). Individual goals serve as organizing principles, influencing the meaning of activities and how individuals respond to success (White and Zellner, 1996). In competitive sports situations, competitiveness orientation is influenced by individual differences and situational factors (Gill and Deeter, 1988; Martin and Gill, 1991). Meanwhile, the dimensions of goal orientation are constructed by recognizing the value of sports, goal-setting, working hard to win, and vibrancy in the activity. Compared to competitiveness orientation, goal orientation seems to be less affected by specific sport situations (Gill and Deeter, 1988). However, the SOQ-CA shows that competitiveness and goal orientations are highly correlated, which leads us to question the influence of both goal and competitiveness orientation (Newby and Klein, 2014; Clancy et al., 2016). Monacis et al. (2013) indicates that there is, in fact, a mediating effect between goal and competition orientations. Tari-Keresztes et al. (2015) state that sport situations cannot be ignored as a dimension of the construct of competitiveness orientation. In Gill’s SOQ, competitiveness and goal orientations reflect ego orientation and task orientation as two separate motivators (Gill, 1993). However, competitiveness may become intrinsically connected to one’s task orientation when it relates to internal goals or standards (Monacis et al., 2013). Consequently, one’s task orientation in these circumstances may measure higher (Jensen, 1999; Jones et al., 2006; Wright et al., 2016). Future research should investigate the specific mechanism at play between goal orientation and competitiveness, especially focusing on the mediating role of sports situations.

Finally, one limitation of this study is the fact that our sample participants all came from the same geographic location, which means that our results cannot be assumed to represent all adolescents on a national scale without further verification. Additionally, this study limited participant age to 12–16 years. Future research should expand to include nationwide samples, a wider variety of ages, and different sport types (i.e., football, tennis, and jogging) to improve the questionnaire’s reliability and validity better.



CONCLUSION

A novel 13-item short Chinese version of Sport Orientation Questionnaire (SOQ-CA) was developed based on the frameworks of Gill’s original SOQ. With the analysis of data from Chinese youth, it has been proven to be a reliable and valid measure of sport orientation for Chinese adolescents. It can be used not only to assess daily exercise or physical education in class, but also for adolescent self-evaluation to assess daily exercise or physical education in class, as well as adolescent’s self-evaluation regarding their extracurricular physical activities and competitive orientation.
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Narcissistic personality (NP) has recently attracted a great deal of attention. In this study, we mainly investigated the feasibility and effectiveness of using computerized adaptive testing (CAT) to measure NP (CAT-NP). The CAT in this study was simulated by the responses of several NP questionnaires of 1,013 university students as if their responses were collected adaptively. The item bank (85 items) that met the requirements of the psychometric properties of Item Response Theory (IRT) was first established, and then the CAT dynamically selected items according to the estimates of current trait level until the prespecified measurement precision is achieved. Finally, the efficiency and validity of the CAT were verified. The results showed that the proposed CAT-NP had reasonable reliability, validity, predictive utility, and high correlation. In addition, the CAT-NP could significantly save item usage without losing measurement accuracy, which greatly improves the test efficiency. The advantages and limitations of CAT in measuring NP and other psychological tests are discussed in the final section.
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INTRODUCTION

Narcissism, as a concept of psychology, can be traced back to Narcissus of ancient Greek mythology (Frederic et al., 2010). The concept was first presented by Havelock Ellis and early psychoanalytic theorists, and then Freud was the first to systematically discuss the issue of narcissism (Crockatt, 2006). So far, narcissism still has no unified and strict operational definition. At the clinical level, narcissism is seen as a personality disorder, so narcissistic personality (NP) disorder cannot be measured by questionnaire alone. This article does not discuss narcissism from a clinical perspective but focuses on the characteristics of NP that are common in normal groups. The NP studied in this article can cause problems in many aspects of life, such as relationships, work, school, and finances (Ab Saleh and Awada, 2016). Persons with NP usually feel unhappy and disappointed if they do not get the special help or admiration they think they deserve. Research has shown that that modern life makes us more narcissistic (Twenge et al., 2014). A notable research direction is to discover rapid measurement of these high-risk populations.

However, current efforts to measure NP are inadequate. The first problem is the representativeness of the measuring tools. Until the American Psychiatric Association (APA) developed the Diagnostic and Statistical Manual of Mental Disorders (5th edition; DSM-5; American Psychiatric Association, 2013), there had not been a relatively uniform standard previously until DSM-5. Since then, more and more measuring tools have been developed based on this criteria, such as the Structural Clinical Interview for DSM-IV Axis II disorders Patient Questionnaire (SCID-II; First et al., 1995), Personality Diagnostic Questionnaire-Fourth Edition (PDQ-4; Hyler, 1994), Narcissistic Personality Questionnaire (NPQ; Motter, 2009), etc. Research shows that PDQ-4 and SCID-II are not widely applicable for measuring NP because they have few items (Miller and Campbell, 2008). In comparison, NPQ and FFNI are more popular and complete as NP measuring tools (Motter, 2009). Another problem is the use of measurement theory. In previous studies, the scales used to measure NP were based on the Classical Test Theory (CTT) framework, while these scales have fixed lengths and usually contain items corresponding to various levels of NP. For example, the NPQ and the FFNI are often used for measuring NP (Motter, 2009). However, these two questionnaires have a large number of items, 73 and 145 respectively. Many items may deviate from the symptoms of respondents with NP, so that all respondents are commonly required to answer all items of a questionnaire, which may increase the respondents’ unnecessary measurement burden and then reduce respondents’ enthusiasm as well as the measurement accuracy. It is very important to not only provide a whole measure of NP but also to reduce the test burden and improve the precision of measurement. Therefore, the focus of our attention is to discover how to make rational use of these questionnaires for quick and efficient measurement of NP.

With the development of modern educational and psychological measurement theory and computer technology, computerized adaptive testing (CAT) has emerged. Different from the traditional paper-and-pen test, CAT can effectively reduce the test length while achieving measurement accuracy, which greatly reduces the test burden (Drasgow and Olson-Buchanan, 1999). Another attractive feature of CAT is that it is available to match a set of the most suitable items for each participant with a different trait level. In this way, it can make the test more intelligent, reduce the test length or test time, and estimate the psychological trait level of the subjects effectively and accurately (Pilkonis et al., 2014). Initially, the CAT was designed for cognitive testing (Wainer et al., 2001). More recently, various CAT procedures for general mental health assessments have been developed (Reise and Henson, 2000), such as CAT-ANX for measuring anxiety (Gibbons et al., 2014), D-CAT for measuring depression (Fliege et al., 2005), CAT-Integrity for measuring integrity (Egberink and Veldkamp, 2007), etc. The emergence of these CAT versions shows the universality and effectiveness of CAT technology in psychological testing. In addition, some CAT versions cater to personality traits, such as CAT-SPQ (Moore et al., 2018) and the CAT-PD project (Simms et al., 2011); the former uses only the 74-item Schizotypal Personality Questionnaire (SPQ; Raine, 1991) as the item bank. Research has shown that the measurement results of the 16-item CAT and 74-item full SPQ are close, and the classification accuracy of the 16-item CAT is better than that of the 22-item SPQ-Brief (Moore et al., 2018). This shows that CAT technology has high efficiency in measuring personality traits and it is very important to establish CAT in measuring personality traits. While the CAT-PD project is a measure of the whole personality traits by the International Personality Item Pool (IPIP; Goldberg et al., 2006). On the one hand, the established CAT item bank allows the scales to be directly compared, because the item parameters in the item bank are on the same scale. On the other hand, the item bank can basically cover the measurement of the entire population, and the measurement reliability of each person is basically consistent. Last but not least, CAT can greatly reduce the testing burden of the subjects.

To the best of our knowledge, the CAT measurement for NP has not been formally discussed in the literature. Therefore, the method, algorithm, and implementation of CAT to measure NP are worth researching. The purpose of this article is to construct the item bank of CAT for measuring NP (CAT-NP) and then investigate the efficiency, reliability, and validity of CAT-NP.



MATERIALS AND METHODS


Participants

A total of 1,013 undergraduates from five universities in China were recruited for this study. The average age of these participants was 21.35 years (SD = 1.84, range 18–26) and females (65.7%) made up most of this sample. The detailed demographic information is shown in Table 1. Moreover, participants voluntarily participated in the survey, and written informed consent was obtained in accordance with the Declaration of Helsinki.


TABLE 1. Demographic characteristics (N = 1,013).
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Measures

We found that there are not many scales that specifically measure NP. These questionnaires include a 16-item Narcissistic Personality Inventory (NPI-16; Ames et al., 2006), the Narcissistic Personality Questionnaire (NPQ; Motter, 2009), the Five-Factor Narcissism Inventory (FFNI; Glover et al., 2012), and the Personality Diagnostic Questionnaire (PDQ-4; Hyler, 1994). It is worth noting that the PDQ-4 is not in the item bank because the PDQ-4 is used as a criterion questionnaire in this study. More specifically, the Chinese version of PDQ-4 used in this article was developed by Yang et al. (2000). The other three scales (NPI-16, NPQ, FFNI) were first translated into Chinese by four assessors, including two experts in English and two experts in psychology/psychometrics. Their task was to judge the accuracy of translation and relevance/suitability of each item for measuring NP in the sociocultural context of China. Then the study applied 30 Chinese college students to verify the quality and accuracy of the second draft by cognitive interview. Finally, the Chinese version of the three scales (NPI-16, NPQ, FFNI) was formed.


16-Item Narcissistic Personality Inventory (NPI-16)

The 16-item Narcissistic Personality Inventory is a simplified version of the Narcissistic Personality Inventory by Ames et al. (2006). All the items measure a general construct of trait narcissism and the Cronbach’s alpha is 0.72 (Ames et al., 2006; Glover et al., 2012; Furnham et al., 2014). The Chinese version of NPI-16 has a Cronbach’s alpha of 0.64 in the current study.



Narcissistic Personality Questionnaire (NPQ)

The Narcissistic Personality Questionnaire was based on the 9 criteria for narcissism in DSM-IV-TR with 73 items (Motter, 2009). All the items are 0–1 scoring, and the Cronbach’s alpha is 0.88 (NPQ; Motter, 2009). In the current study, the Chinese version of NPQ has a Cronbach’s alpha of 0.89, and its correlation with the criterion questionnaire (PDQ-4) is 0.70. Compared with NPI, NPQ is a more mature tool for measuring narcissism (Motter, 2009).



The Five-Factor Narcissism Inventory (FFNI)

The Five-Factor Narcissism Inventory is a self-report measure of NP by Glover et al. (2012). This inventory contains 148 items, and each item is scored on a 1–5 scale. The FFNI involved the following 15 subscales: reactive anger, shame, indifference, need for admiration, exhibitionism, authoritativeness, grandiose fantasies, manipulativeness, exploitativeness, entitlement, lack of empathy, arrogance, acclaim-seeking, thrill-seeking, and distrust. These subscales correspond to the Five-Factor Model (FFM) of narcissism personality structure (Glover et al., 2012). The Cronbach’s alpha for this scale was 0.90, and the convergent validity of the FFNI with PDQ-4 was 0.68, which was significant at the 0.001 level (Glover et al., 2012). In the current study, the Chinese version of FFNI has a Cronbach’s alpha of 0.86, and its correlation with the criterion questionnaire (PDQ-4) is 0.57.



Personality Diagnostic Questionnaire–Fourth Edition (PDQ-4)

The PDQ-4 (Hyler, 1994) is a 99-item true–false self-report measure of personality psychopathology. The NP scale contains nine items, which are representative of the DSM-IV NP diagnostic criteria, and the Cronbach’s alpha was 0.78 (Glover et al., 2012). Research shows that the Cronbach’s alpha of the PDQ-4 in China is 0.64 (Yang et al., 2000). In the present study, the Cronbach’s alpha for this scale was 0.60.



Construction of the Item Bank for CAT-NP


Unidimensionality

Unidimensionality is a necessary condition for the IRT-based CAT and it means that there is a potential trait variable that reflects common differences between items (Embretson and Reise, 2000). According to the literature, when a one-dimensional test accounts for at least 20% of the test variance (Reckase, 1979) and the ratio of explained variance of the first factor to the second factor is greater than 4, it can be considered that the scale conforms to the unidimensionality hypothesis (Flens et al., 2016). This study used the aforementioned criterion to investigate the unidimensionality of the item bank.



IRT Model Selection

The logistic model is a prevalent and basic IRT model, and the model is a regression of the response probability of the subjects to their potential trait levels. The IRT model consists of item parameters (e.g., discrimination and threshold parameters) and person latent trait parameters (θ). Because the threshold parameter (b) and the latent trait level parameters (θ) are defined on the same scale, for a subject whose θ is known, the probability of response can be predicted by the model; something that CTT cannot do. The item response function of the two-parameter logistic model is expressed as

[image: image]

where aj and bj represent the discrimination parameter and difficulty/threshold parameter of item j respectively, θi represents the latent trait parameter of the subject i, and P(Xij = 1|θi,aj,bj) indicates the response probability of the subject i on item j. By the logistic model, different polytomous scored IRT models have been developed, such as the Graded Response Model (GRM; Samejima, 1969), which is a generalized version of the two-parameter logistic model. In the GRM, the probability of getting t points is defined as the probability of getting t points and above t points minus the probability of getting t + 1 points and above t + 1 points, as follows:

[image: image]

Here
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where bjt is the difficulty/threshold parameter of item j on category t.

In the initial item bank, there are both dichotomous and polytomous items. In this study, we compare the goodness of fit of several IRT models with the real data and select the IRT model with the best goodness of fit via the Akaike information criterion (AIC; Akaike, 1974), Bayesian information criterion (BIC; Schwarz, 1978), and the -2 log likelihood (-2LL; Spiegelhalter et al., 1998). Those IRT models are the Graded Response Model (GRM; Samejima, 1969), the Generalized Partial Credit Model (GPCM; Muraki, 1997), and the Partial Credit Model (PCM; Masters and Wright, 1997), which can be used to analyze the data including the dichotomous and polytomous items. In general, we chose the IRT model with the smaller indices. Model selection was conducted by using the R package mirt (Version 1.24; Chalmers, 2012).



Local Independence

Local independence is a necessary assumption of IRT, which means that the responses of the subjects on each item are independent and not affected by the other items. In this study, the Q3 statistic (Yen, 1993) was used as the index to test local independence. According to the rules proposed by Cohen (1988), the deviation is in a reasonable range when Q3 is between 0.26 and 0.36; when the Q3 exceeds 0.36, it indicates that there is a large deviation between the items and means that the items are not independent. In this case, one item with a larger cumulative quantity of Q3 (Q3 > 0.36) should be deleted from the two items compared. Local independence analysis was conducted via the R package mirt (Version1.24; Chalmers, 2012).



Item Parameters

Items with a high discrimination parameter can distinguish different levels of subjects and measure latent traits more accurately. Therefore, in the CAT, item discrimination parameter is a very important index to measure the quality of the item. To estimate the trait level parameters of the subjects effectively, the acceptable range of item discrimination is 0.5–2.5 (Chang and Ying, 1996). To ensure that there are high-quality items in the item bank, this study excludes the items whose discrimination is less than 0.5. Item parameters analysis was conducted via the R package mirt (Version1.24; Chalmers, 2012).



Item Fit Testing

The item fit testing is used to check whether the item fits with the IRT model, and the S-χ2 statistics (Kang and Chen, 2008) was used to carry out the item fit testing. When the p-value of S-χ2 for an item is less than the threshold value (such as 0.05 or 0.01), the response probability predicted by the IRT model does not fit with the response probability of the actual data, and this item should be considered to be deleted (Orlando and Thissen, 2003). Item fit was also conducted by using the R package mirt (Version 1.24; Chalmers, 2012).



Differential Item Functioning

Differential item functioning (DIF) is used to determine systemic bias caused by demographic variables such as gender, age, region, etc. (Gaynes et al., 2002). In short, the DIF appears when two groups with the same latent traits have different responses on the item, to discern whether there is a measurement bias in the items having an important influence on the estimation of the trait level of the subjects. The CAT is always a shorter test than other tests so that DIF may have a more significant impact (Wainer et al., 2000). Therefore, the DIF test under the CAT is crucial. In this study, the logistic regression (LR) method was used to carry out the DIF test and used the method of McFadden’s pseudo R2 to evaluate (Crane et al., 2006). When the change of R2 was greater than 0.02 (Choi et al., 2011), it indicates that DIF exists in the item. DIF analysis was conducted using the R package lordif (Version 0.3-3; Choi, 2015).



Simulation of the CAT-NP

The CAT simulation study with the real participants’ responses data in a paper-and-pencil test (P&P) was conducted to investigate the characteristics, marginal reliability, and correlation of the CAT-NP. The whole simulation program of CAT is simulated in R software. Typically, the CAT system includes five essential building blocks (Weiss and Kingsbury, 1984): calibrated item bank, starting level, item selection, scoring method, and stopping rule. The remaining four sections are described in the text that follows.


Starting Level

The CAT adaptively selects items according to the current responses of the subjects. Considering that the subjects have no response before answering the first item, CAT needs to give a starting level. There are three methods for the starting level. The first is the background information obtained through other channels, such as grades in school, IQ, and so on. The second method is to assume that the subjects have an intermediate level of latent trait and select an item of medium difficulty. The third is to randomly select the first item from the item bank. In this study, the first item given to the subjects was randomly selected from the item bank.



Item Selection

If the CAT has an estimate of the latent trait of the subjects, then it can select the item that is most suitable for that estimated value by an item selection index. The most commonly used item selection index is called the information function, where an item that makes this function larger means more information can be provided. In other words, the item provides the least measurement error. To reach the prespecified measurement precision quickly, the item with the most information will be chosen. Many information functions were developed from different domains. For example, the Fisher information function was proposed from statistics while the Shannon information function, Kubek–Leibler information function, mutual information function, and so on were developed from computer science. The maximum Fisher information criterion (MIC) was used here to select items after the first item in this study.



Scoring Method

After the subjects finish an item, CAT needs to update or estimate their trait level by a statistical method that is called scoring method. Three typical scoring methods mainly include the maximum likelihood estimation (MLE), maximum a posteriori estimation (MAP), and expected a posteriori (EAP) estimation. More precisely, MLE is different from the last two methods in that MLE is an unbiased estimate. When all the answers are either correct or wrong, the MLE method will fail, and the MAP or EAP is required. In this study, a relatively simple, efficient, and stable EAP method was applied to estimate the latent trait parameters of the subjects.



Stopping Rule

The stopping rule is generally based on whether the trait level has reached the prespecified accuracy. Item information is generally used to measure this precision in CAT. The fixed number of items administered is also a stopping rule, which means that all subjects finished the test when the test length has reached the prespecified length. Sometimes the two methods are used together. In IRT, the relationship between information (I), standard errors (SE) of measurement, and reliability (ρ) can be represented by the following formula when the mean and SD of theta (θ) are fixed to 0 and 1, respectively:

[image: image]

Aiken (1997) summarized the data of previous studies and concluded that the values of low reliability, medium reliability, and high reliability in personality test were 0.46, 0.85, and 0.97 under CTT, respectively.

Based on the relationship between test reliability and test information, the stopping rule of reaching the prescribed reliability (ρ) was adopted to ensure the accuracy of latent trait estimation and the same measurement accuracy for each subject. To avoid some subjects completing all the items in the item bank because of failure to reach the prescribed reliability, the CAT set the maximum length of items at 35. Based on previous research, the minimum reliability was set to 0.90, 0.85, 0.80, 0.75, and 0.70 respectively to investigate the performance of CAT under different precision requirements.



Characteristics of the CAT-NP

To investigate the efficiency of the proposed CAT, the correlation coefficient was obtained between the values of trait level estimated by CAT and the values of trait level estimated by the paper-and-pencil test of the whole item bank. At the same time, the average usage item length, measurement error, and measurement reliability under different stopping rules of the CAT were investigated. The lower the average used item length is, the higher is the efficiency of the test. The lower average standard error is, the higher is the accuracy of the test. Lastly, the greater the correlation coefficient is, the higher is the consistency between CAT test and the traditional test.


Criterion-Related Validity and Predictive Utility (Sensitivity and Specificity) of CAT-NP

To investigate the predictive utility of CAT, the 1,013 participants also completed the scale of PDQ-4-NP which is not included in the item bank. This article first compares the results of all participants on the CAT with those on the scale of PDQ-4-NP and judges the predictive accuracy of the CAT by calculating the correlation coefficient, sensitivity, and specificity. Here, we also introduce the area under curve (AUC), which is defined as the area below the receiver operating characteristic (ROC) curve. The larger the area under the curve is, the higher the measuring accuracy. According to Kraemer and Kupfer’s research, the closer the AUC is to 1, the better the measuring effect (Kraemer and Kupfer, 2006). The AUC is between 0.7 and 0.9, indicating that there is better accuracy, while it indicates that there is a high accuracy when AUC is greater than 0.9 (Forkmann et al., 2013). On the determination of the critical value, it was manifested generally by maximizing the Youden Index (YI = sensitivity + specificity - 1) (Schisterman et al., 2005). Additionally, in this study, sensitivity means the probability that a patient is accurately diagnosed with a disease, while specificity refers to the probability that a healthy person is diagnosed with no disease. These two indexes range from 0 to 1, and the larger they are, the better the measuring effect will be.



RESULTS


Construction of Item Bank for CAT-NP


Unidimensional

The exploratory factor analysis (EFA) of all items in the initial item bank shows that some items have small loads on the first factor or large loads on two or more factors. After deleting these items (including 46 items), we reran EFA, and the results indicate that the first eigenvalue is 19.223, the second eigenvalue is 3.721, and their ratio is 5.166. Moreover, the variance explained by the first factor is 20.024%. The result satisfies the condition that the ratio of the first and the second eigenvalues is greater than 4 and the variance explained by the first eigenvalue is greater than 20% (Reckase, 1979). Therefore, according to the criterion of Reckase (1979), the remaining item bank (90 items) satisfies the unidimensional hypothesis of IRT.



IRT Model Selection

Table 2 documents the model-fit indices of three IRT models that include GRM, GPCM, and PCM. Results show that the GRM has smaller values of deviation, AIC, and BIC, which indicates that the GRM fits the item bank better than GPCM and PCM. Therefore, the GRM is selected to conduct the subsequent IRT analysis.


TABLE 2. Model-fit indices.

[image: Table 2]


Local Independence

According to the criterion that Q3 needs to be less than 0.36, we find that two items do not conform to the local independence hypothesis and two items were deleted. One pair of items is “Sometimes I daydream about being famous” and “I often fantasize about someday being famous,” respectively. There were 88 remaining items in the item bank after excluding the aforementioned two items.



Item Parameters

In the remaining items, only one item’s discrimination parameter of GRM is below 0.5 and then was deleted from the item bank. This item is “I prefer shopping for brand name merchandise.”



Item Fit Testing

It was found that the p-value of S-χ2 of two items was less than 0.01, which indicated that these two items did not fit GRM and were deleted thereafter. After these two items were deleted, 85 items remained in the item bank.



Differential Item Functioning

To ensure the fairness of the CAT, the DIF test was performed on three group variables: gender, whether the participant was an only child, and the region (urban or rural). Results indicate that the R2 change for all items was less than 0.02 for each group variable. That is, none of the items in the item bank had DIF for each group variable.



The Psychometric Characteristic of the Final Item Bank

After 51 items that did not conform to the psychometric properties under the framework of IRT were removed, the remaining 85 items from the final item bank of CAT-NP met the unidimensional assumption, local independence assumption, high item discrimination, acceptable item fit, and no DIF. The item parameter characteristics of the final item bank are shown in Table 3, and the information of items contents are reported in the online Supplementary Material.


TABLE 3. Some information of final item bank.

[image: Table 3]In Table 3, the discrimination parameters under IRT of items range from 0.61 to 2.44 with a mean of 1.315 (SD = 0.484), which shows that the final item bank has high discrimination and can discriminate different subjects with different trait levels of NP.

Test information can reflect the quality of the test in IRT analysis, and the square root of the test information is inversely proportional to the standard errors (SE) of measurement. The test information and standard errors of the final item bank are displayed in Figure 1. According to the equation (4), the reliability of the test reaches 0.9 when the test information is 10. Figure 1 shows that the reliability of the whole item bank is good, especially for subjects with a trait level between -1 and 3. In addition, the final item bank has a Cronbach’s alpha of 0.941.


[image: image]

FIGURE 1. The test information and standard errors of the final item bank.




Simulation of the CAT-NP


Characteristics of the CAT-NP

Under different conditions of reliability, the results of CAT analysis based on real data are shown in Table 4, including the number of items used, mean SE, marginal reliability, and correlation between CAT θ and complete test θ.


TABLE 4. Characteristics of the CAT under several stopping rules.

[image: Table 4]As the reliability decreased from 0.90 to 0.70, the average number of items required decreased from 24 to 5.25; that is, the percentage of an average number of items required in the total length of the item bank fell from 29 to 6%. The results show that the CAT can significantly save the test length and improve the test efficiency under those reliability levels, and the effect is more obvious when the precision requirement is lower.

When the reliability decreased from 0.9 to 0.7, the Pearson correlation coefficients between the latent trait estimate of CAT and the latent trait estimate of the full item bank decreased from 0.966 (p < 0.001) to 0.874 (p < 0.001). In particular, when ρ ≥ 0.90 and ρ ≥ 0.85, the average number of items required for CAT is only about 24 and 13 respectively, and the Pearson correlation coefficients are both greater than 0.9 (p < 0.001). The correlation scatter diagram under ρ≥ 0.85 is shown in Figure 2. In addition, the last column of Table 4 shows the correlation between CAT estimation and NPQ (73 items) estimation under these stopping rules, and there are significant moderate or high correlations.
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FIGURE 2. Correlation between the latent trait (θ) estimated by CAT (ρ ≥ 0.85) and full item bank.


Figure 3 displays the number of selected items and test information for subjects with different levels of NP when the stopping rule is ρ ≥ 0.85. In Figure 3, with the increase of NP level, the number of items needed for accurate assessment of the participants showed a tendency to decline and then rise slightly. In particular, there were 936 participants (92% of total participants) whose NP level was higher than -1.5 estimated by CAT-NP (ρ ≥ 0.85) and the average number of items needed for an accurate assessment is 11 with test reliability above 0.85. As we can see from Table 4, when reliability is decreased from 0.9 to 0.85, the average number of items used in the test is reduced by more than half, and the correlation is not too low (r > 0.9). Therefore, with higher test efficiency, the accuracy of estimating the latent trait level of the subjects will be reduced. Hence, in practical application, the level of reliability should be selected according to the actual requirements.


[image: image]

FIGURE 3. The relationship between the latent trait (θ) estimate and the number of administered items for stopping rule “ρ ≥ 0.85” (dots represent respondents). The trigon represents test information.


Figure 4 shows the reliability of 1,013 participants under several stopping rules, and the reliability of all participants in the CAT-NP test was greater than 0.6. Overall, the CAT reliability of all participants with a theta greater than -1.5 can reach the criteria of the corresponding stopping rule.


[image: image]

FIGURE 4. Reliability of 1,013 participants under several stopping rules.




Criterion-Related Validity and Predictive Utility (Sensitivity and Specificity) of CAT-NP

In this study, the measuring results of PDQ-4-NP scale were used as the criterion, and the criterion-related validity of CAT-NP is calculated (see Table 5). In addition, other results are shown in Table 5.


TABLE 5. The predictive utility (sensitivity and specificity) of CAT-NP under different stopping rules and the criterion-related validity.

[image: Table 5]Table 5 shows that the AUC in each stopping rule is greater than 0.8, which indicates that the diagnosis of CAT-NP is acceptable. Especially when reliability is not less than 0.9, the value of AUC is 0.880, which is close to the standard of 0.9. On the other hand, Table 5 shows that there is a significant moderate or high correlation (p < 0.001) between the estimated level of NP and the score of PDQ-4-NP scale under all the stopping rules mentioned earlier, which indicates that CAT-NP has acceptable convergent validity with PDQ-4-NP scale.

In sum, the constructed CAT-NP has acceptable reliability and validity for the real participants, and the efficiency of the test is high.



DISCUSSION

Research on CAT-NP is conducted to realize more efficient measurements of NP. Under the framework of IRT, this study first sets up an item bank (85 items) of NP, which meets with the psychometric properties of IRT. Then, based on the item bank, the simulation of CAT-NP is conducted to investigate the characteristics, marginal reliability, validity, and the predictive utility (sensitivity and specificity) of CAT-NP.

As far as the final items in CAT-NP, it can be seen from Table 4 and Figure 3 that the CAT-NP is more suitable for the measurement of individuals with severe NP, indicating that the item bank lacks some better-quality items for the low level of NP. There are 85 items in the final item bank of CAT-NP, although the average value of item discrimination is 1.31 (SD = 0.48), which indicates that the item has good quality. However, if we consider the issue of item exposure, the existing items can be further expanded. It is generally considered that the appropriate item bank size should be 6–12 times the number of paper-and-pencil test items (Stocking and Swanson, 1993). Future research needs to supplement the item bank with high-quality items and consider the issue of exposure control.

Regarding the issue of test reliability, it was pointed out that if we only want to compare whether there is a significant difference in test scores between two groups, then the reliability should only be 0.6–0.8. However, if the test is used to compare whether there is a difference in test scores between individuals, then the reliability should be at least 0.85 (Dai, 2015). The results of this study show that the CAT-NP could provide reasonable reliability and validity by answering 13 items on average in CAT-NP (ρ ≥ 0.85, r = 0.930, saved 85% items). Moreover, the value of AUC was close to 0.9, which indicates that CAT-NP had better measuring accuracy. In other words, if CAT-NP is applied in practice, it is recommended that the stopping rule is set to ρ ≥ 0.85. The most significant advantage of CAT is to minimize the number of item usage without losing measurement accuracy. Under the stopping rule given by CAT-NP, the average number of items is at least 70% less than that of the paper-and-pencil test. It is meaningful to study the CAT version of NP, which reduces the burden of testing. Also, each subject only does the items suitable for themselves from the large item bank, making the test more reliable and intelligent.

Because the CAT-NP in this study is a simulation study, there is an underlying assumption. The assumption is that the responses to the paper-and-pencil test were the same as those in the CAT test. Fortunately, it has been confirmed in many studies: the results of CAT reported by Potosky and Bobko (1997) are highly correlated with the traditional paper-and-pencil tests, and other studies also showed that the two test scenarios had no significant impact on the results. Moreover, in terms of the participants, the proportion of men and women participants in this study was not balanced enough, and the sampling was not broad enough. Also, it is difficult to ensure that the participants are always completing the 145 items seriously. These problems will affect the accuracy of CAT construction, which needs to be improved in future research. By improving the aforementioned shortcomings, a CAT-NP software will be built, which can greatly improve the use of this new measurement tool by clinicians or researchers.

In summary, the purpose of the CAT is to ensure the accuracy of the test and improve the efficiency of the test (Smits et al., 2011). This study aims to develop a CAT version of NP and in the process has also proved that CAT-NP can accurately and efficiently assess the level of NP. At present, many psychological tests use a paper-and-pencil test. Therefore, the application of CAT to more psychological tests should be addressed in future research. Many of the psychological tests are multidimensional scales, so it is worth noting that multidimensional scales may be a trend in practical applications. The authors of this article believe that multidimensional computerized adaptive testing (MCAT) or cognitive diagnostic computerized adaptive testing (CD-CAT) can be used to deal with multidimensional scales. With the development of CAT technology, its application will be continuously updated.
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Objective: Body perception, including body awareness and reactivity, is featured in a range of mental health conditions. However, research on Chinese questionnaires assessing body perception has been surprisingly absent. The present study aimed to investigate the factor structure and psychometric properties of the Body Perception Questionnaire–Short Form (BPQ-SF) among Chinese.

Methods: the current sample included 688 Chinese college students. Self-report scales were used to measure body perception, somatization, and depressive somatic and psychological symptoms.

Results: Confirmatory factor analysis supported a three-factor model of the BPQ-SF, involving body awareness, supradiaphragmatic reactivity, and subdiaphragmatic reactivity. Good internal consistency and test–retest reliability were observed. Convergent validity was established by significant correlations with scores of somatization and somatic symptoms of depression. Divergent validity was evidenced by non-significant association with ratings on psychological symptoms of depression. The very short form of the body awareness subscale of BPQ can be an alternative to the body awareness subscale when scale length is the priority.

Conclusion: The BPQ-SF possessed three latent factors and demonstrated good psychometric properties that can measure body perception among Chinese in a reliable and valid way.

Keywords: body perception, body awareness, autonomic reactivity, Chinese college students, factor structure, psychological properties


INTRODUCTION

Body perception refers to the perception of physical experiences from inside the body. It arises from a complex network of afferent and efferent neural pathways between organs/tissues and the central nervous system (Porges, 1993; Cameron, 2001; Craig, 2002). Body perception includes a variety of physical experiences such as pain, dyspnea, stomach discomfort, and muscle tension. Disrupted body perception is featured in several mental health conditions (Khalsa et al., 2018), notably depression (Harshaw, 2015), anxiety disorders (Paulus and Stein, 2010), and somatic symptom disorders (Dimsdale et al., 2013). Some conceptual models hold that these disorders are fundamentally disorders of body perception (Paulus and Stein, 2010; Khalsa and Lapidus, 2016). Moreover, cultural studies suggest that heightened body perception is related to higher degree of somatic symptom emphasis, that is, somatization, among non-Westerners, including Chinese (Ryder et al., 2008), Korean (Zhou et al., 2015), African (Dzokoto and Adams, 2005), and Cambodian (Hinton et al., 2007), in the presence of psychological distress (Ma-Kellams, 2014). Examining the relation between body perception and these psychopathological concerns requires proper assessment of body perception. However, few measurements of body perception have been subjected to rigorous psychometric testing (Mehling et al., 2009).


Measures of Body Perception

Multiple methods have been employed to assess body perception: self-report body or interoceptive awareness scales (Mehling et al., 2009) and psychophysiological measures such as heartbeat detection tasks (Barrett et al., 2004; Wiens, 2005; Fairclough and Goodwin, 2007), as well as neuroimaging measures including functional magnetic resonance imaging (Schulz, 2016). Comparing with the objective psychophysiological and neuroimaging measures, self-report questionnaires are easily affected by recall bias or poor insight. However, self-report scales still have the unique advantages in both clinical settings and laboratories: they are convenient to use, allowing capturing information from multiple organs and, more importantly, helping conceptually connecting subjective body perception to physiological and neural processes (Cabrera et al., 2018). Surprisingly, in Chinese culture where body perception comprises a central part of several mental health concerns, research on Chinese questionnaires of body perception has so far been absent. A good start point is to translate a well-established scale into Chinese and test its factor structure and psychometric properties among Chinese populations.

Mehling et al. (2009) reviewed extant self-report measures of body perception and found that different scales targeted different aspects of body perception. Some attend to normal, non-emotive bodily process (e.g., Body Awareness Questionnaire, Shields et al., 1989); some focus on the physical sensation characteristic of certain mental disorder (e.g., Body Vigilance Scale, Schmidt et al., 1997), and some emphasize the attitude to body sensations (e.g., Body Responsiveness Questionnaire, Daubenmier, 2005). For the purpose of exploring the relation between body perception and broadband mental health problems, we choose to translate and test the Body Perception Questionnaire–Short Form (BPQ-SF, Cabrera et al., 2018), which assesses perceived (negative) bodily experiences and responses in relation to autonomic nervous system, in a Chinese college student sample.



Body Perception Questionnaire–Short Form

The BPQ-SF keeps two (body awareness and autonomic nervous system reactivity) of five subscales from the original BPQ (Porges, 1993). Reasons of this adaptation are as follows: (1) the original BPQ is lengthy (122 items), limiting its application; (2) the retained body awareness and autonomic nervous system reactivity subscales have been found to be most interested by other researchers; some studies even use only these two subscales (Critchley et al., 2004; Bernatova and Svetlak, 2017); (3) the three deleted subscales target stress coping and health history, which have been assessed by other widely used questionnaires. Not all items of the original body awareness and autonomic nervous system reactivity subscales are retained. Item selection is based on theoretical consideration and results of exploratory factor analysis (Cabrera et al., 2018). The final version of the body awareness subscale consisted of 26 items, and the final version of the autonomic nervous system reactivity subscale comprises 20 items.

Using online and college student data from Spain and the United States, Cabrera et al. (2018) identified a three-factor structure from the two subscales: items of the body awareness subscale loaded on one factor, named body awareness (BA), whereas items of the autonomic nervous system reactivity subscale clustered into two factors, named supradiaphragmatic reactivity (SUPR) and subdiaphragmatic reactivity (SUBR). The three factors are conceptualized by the organization of the autonomic neural pathways. Body awareness describes the sensitivity of bodily signals, emerging from the converged afferent pathways. Supradiaphragmatic reactivity and SUBR reflect the unique effects of ventral vagal complex (VVC) and dorsal vagal complex (DVC). According to the polyvagal theory (Porges, 1995, 2009, 2011), VVC and DVC are two distinct circuits within the parasympathetic nervous system. The VVC comprises efferent pathways originating in the nucleus ambiguus, regulating striated muscles of the face and head, as well as organs above the diaphragm, whereas the DVC contains efferent pathways originating in the dorsal motor nucleus, regulating visceral organs below the diaphragm.

In addition to the three-factor structure, Cabrera et al. (2018) also found that the BPQ-SF showed good reliability (categorical omega coefficient and test–retest reliability) and converged with measures of stress and somatosensory amplification, in both Spanish and American samples. This evidence preliminarily suggests the cross-culture property of the scale. Furthermore, considering the research situations in which the scale length is the priority, Cabrera et al. (2018) developed a very short form of BA subscale, named the Body Perception Questionnaire–Body Awareness Very Short Form (BPQ-VSF), by post hoc analyses. Specifically, the authors tested if 10 to 15 items with highest factor loadings across the Spanish and American data sets can yield scores having adequate overlap with the 26-item score. The authors used ρ = 0.90 as criterion and found that the lowest item count was twelve items. The BPQ-VSF showed acceptable internal consistency (categorical omega coefficient, Cabrera et al., 2018).



The Present Study

The current study examines the factor structure and psychometric properties of the BPQ-SF among Chinese college students. We hypothesize that (1) the three correlated BA, SUPR, and SUBR factor structure of the BPQ-SF will be validated in our Chinese sample; (2) the BPQ-SF will demonstrate good internal consistency and test–retest reliability; (3) the BPQ-SF will be significantly associated with scores of somatization and somatic/bodily symptoms of depression (convergent validity), but not with psychological symptoms of depression (divergent validity); (4) the BPQ-VSF will obtain good internal consistency, test–retest reliability, and convergent and divergent validity in our Chinese sample. The BPQ-VSF score will have adequate overlap with the 26-item BA subscale score.



MATERIALS AND METHODS


Participants

Participants were 688 participants from different classes (e.g., psychology, electronic information engineering, and primary school education) and different grades at a public university in China. We chose to recruit college students for two reasons: students were evidenced as heterogeneous as the community people (Hanel and Vione, 2016) and the facility of collecting test–retest data.



Procedures

The study was approved by the Shanghai Normal University Research Ethics Committee. Research assistants administered the survey at the end of the courses. Participants provided written informed consent and then completed a paper-and-pencil battery of questionnaires, which took approximately 30 min. All participants received a notebook as a gift for reimbursing their time.



Measures


BPQ-SF (Cabrera et al., 2018)

The BPQ-SF is answered on a five-point Likert scale ranging from 1 = never to 5 = always. A total score is calculated across all items. The original BPQ-SF is in English. Iterations of translation and back-translation of the measure were conducted by independent bilingual psychological major postgraduates until satisfactory Chinese version was achieved. Psychological properties of this measure were detailed in the results session.



Self-Rating Depression Scale (SDS, Zung, 1965)

The SDS is a 20-item self-report measure assesses somatic (SOM) and psychological (PSY) symptoms of depression. Respondents answer on a 4-point scale ranging from 1 (a little of time) to 4 (most of the time). Separate subscale scores for somatic symptoms and psychological symptoms can be garnered (Passik et al., 2000). The SDS has demonstrated good psychometric properties among Chinese clinical patients, non-clinical community people, and college students (Liu and Dai, 1994; Duan and Sheng, 2012; Liu et al., 1995). In the current study, Cronbach’s α of SDS was 0.83.



Symptom Checklist 90 (SCL-90, Derogatis et al., 1973)

The SCL-90 is a 90-item measure that assesses self-report symptoms of psychological distress, including somatization. Respondents rate on a 5-point scale from 1 (not at all) to 5 (severe). The SCL-90 has demonstrated sound psychometric properties among Chinese community people (Chen and Li, 2003; Jin et al., 1986). The current study used only the somatization subscale. This subscale assesses the tendency to experience somatic symptoms in response to psychological distress (Carrozzino et al., 2017; Carrozzino et al., 2018; Carrozzino et al., 2016). In this study, Cronbach’s α of somatization subscale was 0.91.



Data Analysis

To investigate the factor structure of the BPQ-SF, responses to the individual items were subjected to confirmatory factor analysis (CFA), using Mplus 7.0 (Muthén and Muthén, 2015) with WLSMV (weighted least squares means and variance-adjusted estimation). WLSMV was used because it is suitable for categorical items with five (as with the case of the BPQ-SF) or fewer options (Finney and DiStefano, 2006; Bandalos, 2014). A three-factor model, with correlated BA, SUPR, and SUBR factors, was contrasted with a two-factor model, with BA and a general autonomic reactivity factor. Three fit indices were adopted to assess the goodness-of-fit of the CFA models: the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean square error of approximation (RMSEA) with its 90% confidence intervals (CIs). Overall fit for the indices was evaluated using these criteria (Hu and Bentler, 1999): CFI and TLI acceptable if ≥0.90 and good if ≥0.95; RMSEA acceptable if ≤0.08 and good if ≤0.06.

Descriptive statistics, including means, standard deviations, and ranges, were calculated with SPSS 21.0 (IBM Corp, 2012). Internal consistencies were assessed by computing categorical omega coefficients (categorical ω, Green and Yang, 2008; Kelley and Pornprasertmanit, 2016), with the MBESS R package (Kelley, 2019); 95% CIs of categorical omega coefficients were calculated, using bias-corrected and accelerated bootstrapping with 1,000 draws. Categorical omega coefficient is suitable when factor loadings are variable, and the items are categorical, as with the case of the BPQ-SF (McNeish, 2018). Test–retest reliability was assessed by Pearson correlation.

Convergent validities were assessed by calculating the Pearson correlation with scores of somatization and partial correlation with SDS somatic symptoms subscale score, controlling the SDS psychological symptoms subscale score. Divergent validities were assessed by computing partial correlation with the score of SDS psychological symptoms subscale, controlling the SDS somatic symptoms score. Partial correlations were applied because of the conceptual and empirical (r = 0.42, p < 0.001) association between psychological and somatic symptoms of depression.

Post hoc analyses were conducted to test internal consistency, test–retest reliability, and convergent and divergent validity of the BPQ-VSF created by Cabrera et al. (2018). The descriptive statistics of the BPQ-VSF were reported. Beside, Pearson correlation between the BPQ-VSF score and the 26-item BA subscale score was computed to test the overlap between the two versions.



RESULTS


Demographic Characteristics for the Study Sample

Participants included 688 college students. The mean age of the sample was 19.85 years (range, 17–29 years; SD, 1.87), and 53.3% (n = 367) were males. Approximately 44.8% of the participants were freshmen, 27.5% were sophomore, 14.8% were junior, 3.6% were senior, and 8.6% were postgraduate. The majority of participants were Han (96.4%); the other participants represented eight minorities, including Yi, Hui, Tujia, Miao, and Zang, among others.



Factor Structure of the BPQ-SF

The three-factor CFA model showed acceptable fit: CFI = 0.90, TLI = 0.90, RMSEA = 0.06, 90% CI = [0.055–0.059]. As shown in Table 1, all observed variables were loaded on the three correlated latent variables. The item “I feel like vomiting” loaded on both SUPR and SUBR factors. The standardized correlations between the three factors were as follows: 0.77 for BA and SUPR, 0.71 for BA and SUBR, and 0.65 for SUPR and SUBR, ps < 0.001. The two-factor CFA model did not have good model fit: CFI = 0.88; TLI = 0.87; RMSEA = 0.06, 90% CI = [0.06–0.07]. Therefore, Cabrera et al. (2018) three-factor structure was supported in the present sample.


TABLE 1. Confirmatory factor analysis standardized factor loadings of BPQ-SF.
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Descriptive Statistics of the BPQ-SF

Descriptive statistics (i.e., mean, SD, and range) for the BPQ-SF and the three dimensions are shown in Table 2.


TABLE 2. Descriptive statistics of BPQ-SF, three subscales, and Body Awareness Very Short Form.
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Internal Consistency of the BPQ-SF

The internal consistencies for the total score and three subscale scores were as follows: the total categorical ω = 0.94, 95% CI [0.93–0.94]; BA subscale categorical ω = 0.90, 95% CI [0.87–0.91]; SUPR subscale categorical ω = 0.88, 95% CI [0.86–0.89]; and SUBR subscale categorical ω = 0.85, 95% CI [0.82–0.87].



Test–Retest Reliability of the BPQ-SF

Eighty-three participants (42.2% male) finished the BPQ-SF 1 month after the first test. Good test–retest reliabilities were observed for the BPQ-SF total score (r = 0.78, p < 0.01) and the three subscales scores (rBA = 0.72, rSUPR = 0.71, and rSUBR = 0.74, ps < 0.01).



Convergent and Divergent Validity of the BPQ-SF

Pearson correlations used to investigate convergent and divergent validity are shown in Table 3. In testing convergent validity, medium positive relationships were observed between the BPQ-SF and somatization, as well as SDS-SOM. The association between the BPQ-SF and SDS-SOM remains significant, after controlling the effects of SDS-PSY. In examining divergent validity, a weak relationship was observed between the BPQ-SF and SDS-PSY, and the relationship was no longer significant when the SDS-SOM score was controlled (r = 0.06, p = 0.14).


TABLE 3. Pearson correlations of convergent and divergent validity.
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Post hoc Analysis: The BPQ-VSF

The standardized factor loadings of the 12 items of the BPQ-VSF were high in the present data set, ranging from 0.57 to 0.69. The Pearson correlation between this 12-item score and the 26-item score was 0.94, meeting the statistical criterion (ρ = 0.90). Descriptive statistics of the BPQ-VSF are shown in Table 2. Internal consistency was good, categorical ω = 0.84, 95% CI [0.82–0.85]. Test–retest reliability was acceptable, r = 0.68. When evaluating convergent validity, there were medium positive relation with somatization and significant association with SDS-SOM after controlling SDS-PSY score. In examining divergent validity, there was a weak association with SDS-PSY, and the correlation was no longer significant when SDS-SOM score was controlled (Table 3).



DISCUSSION

This study represents the first attempt to test a self-report questionnaire of body perception among Chinese people. The BPQ-SF demonstrated good psychometric properties in the present sample. It is also notable that the BPQ-VSF was found to be a good alternative to the BA subscale of the BPQ-SF among Chinese college students. This version provides convenience when scale length is of uppermost concern.

Consistent with the findings in Spanish and American people (Cabrera et al., 2018), the Chinese BPQ-SF comprised three correlated factors: BA, SUPR, and SUBR. We have already introduced the conceptualization of the separate three factors. Worthy of attention are the high correlations between the three factors. These high correlations, to some extent, are theoretically reasonable. The high correlations between the BA and the two autonomic nervous system reactivity factors (SUPR and SUBR) might be due to the feedback loops between the afferent and efferent pathways. The high relation between the SUPR and SUBR factors could reflect the effects of sympathetic system. Coordinating with the parasympathetic efferent system, the sympathetic efferent pathways innervate the same organs both above and below the diaphragm, thus contributing to the strength of the relation between SUPR and SUBR (Cabrera et al., 2018). Besides, the high correlations might be partly due to random sampling variability. In the study of Cabrera et al. (2018), the correlations fluctuated in different samples from the same culture background. Additional data are needed to further examine the relations between the three latent factors.

In the present study, the item “I feel like vomiting” was equally cross-loaded on the SUPR and SUBR factors. Compared with Cabrera et al. (2018), our result is consistent with the finding from the Spanish sample and inconsistent with the results from the American samples. The item was more related to SUBR versus SUPR in the American samples. Cabrera et al. (2018) attributed the differences to culture differences. Data from more culture groups are needed to test the hypothesis.

Convergent validity of the BPQ-SF was established by positive associations with ratings of somatization and somatic symptoms of depression. This could be due to the function of autonomic neural pathways, upon which the BPQ-SF is developed. It is through those pathways that all organs and tissues, including those inferred in items of the somatization and SDS somatic symptoms subscale, connect to higher brain structures, thus leading to related bodily awareness and responses. Divergent validity of the BPQ-SF was supported by non-significant correlation with the psychological symptoms of depression, when controlling for the effects of somatic depressive symptoms. The findings that psychological and somatic symptoms of depression were differently related to the BPQ-SF are in line with evidence from neuroscience. For example, Avery et al. (2014) found that the abnormal hemodynamic activities in the dorsal mid-insula (the primary cortex for various bodily “feelings”) were correlated with somatic depressive symptoms, rather than psychological complaints, in people with depression.

Our findings provided preliminary evidences for the validity and reliability of the BPQ-SF among Chinese, however, several limitations should be acknowledged. First, the college student sample limited the generalizability of the results. In order to apply the measure to clinical settings, future studies should recruit clinical samples. Second, the constructs used to test the convergent and divergent validities of the BPQ-SF were assessed by self-report measures. It is necessary to test the validity of the BPQ-SF against objective measures, such as heart rate detection accuracy or neural imaging activities. Third, the present study examined only the psychometric properties of the BPQ-SF and did not evaluate the clinimetric features of the scale. Future studies are needed to test the clinimetric properties, particularly the clinical validity, scalability, and sensitivity, of this scale (Carrozzino, 2019; Fava et al., 2018). Fourth, the present study validated the BPQ-VSF by post hoc analyses. Future studies should test this version through more strict methodological steps, as suggested by Smith et al. (2000).

The current study served as a small but important step in understanding body perception, as well as the relation between body perception and mental health concerns. Body perception has been linked with emotional experience, decision making, self-regulation, homeostatic control, and motivation (Khalsa et al., 2018). Body perception is regarded as crucial for understanding the psychopathology (Duquette, 2017). Some researchers proposed that dysfunctional body perception is causally linked to the symptomatology (Harshaw, 2015). Moreover, body perception has been recently discussed as a new biomarker in psychiatry (Khalsa and Lapidus, 2016). Exploring the different associations between the three factors of the BPQ-SF and various clinical variables could help in understanding the exact role body perception plays in a range of psychiatric disorders. In the recent years, development and testing of body perception treatments for different mental health problems have been frequently discussed (Khalsa et al., 2018). To apply the BPQ-SF in the clinical practice, more evidences for the psychometric properties, clinimetric properties, and clinical utilities of the BPQ-SF are needed. The current study contributed by providing Chinese college student data. Last but not least, the Chinese BPQ-SF can be used in the cross-culture studies between Chinese and people of west European heritage and help in exploring the cultural differences of body perception and clarifying the relation between body perception and somatization under different cultural contexts.
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Extant scales related to measuring the sensory aspect of a brand from the consumer’s perspective are typically either too abstract or too concrete. Thus, this study aimed to create a scale with a medium degree of abstraction by which to measure sensory brand experience. This entailed a process of scale development and validation. In study 1, we conducted a qualitative study to explore possible dimensions and items using semi-structured interviews. Several dimensions and items were proposed by combining findings from a literature review and the consumer interviews. In study 2, we examined the items and preliminarily tested the validity of the scale. The results show that, according to our scale, most of the brands considered could be differentiated in terms of the sensory experience they generate. The scale is thus deemed to have potential as a useful tool by which to evaluate the sensory quality of brands. In study 3, we further examined the items, verified the dimensions, tested the reliability and validity of the scale, and formally presented a final version of the scale. This final version comprises three dimensions and 10 items. The three dimensions represent, respectively, three important factors that may influence consumers’ perceptions and evaluations of the sensory quality of brands: the volume of sensory brand stimuli, the uniqueness of sensory brand stimuli, and the consistency between sensory brand stimuli and consumer. The scale’s reliability and validity are found to be satisfactory. Future research can thus employ the scale to assess the sensory experience of various brands, and even to rank brands accordingly. While the present study in the Chinese context is expected to provide valuable insights into the brand experience and sensory branding literature, further research could be conducted to validate the scale in other geographical and cultural contexts.
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INTRODUCTION

Over the last decade, brand experience has been a significant and promising construct in consumer research. In addition, brand experience is playing an increasingly important role in managerial practices to build brands. This concept is gaining attention from marketing scholars and practitioners (Tsai, 2005; Brakus et al., 2009). However, brand experiences can differ significantly in terms of their strength and intensity (Brakus et al., 2009; Zarantonello and Schmitt, 2013). For example, Starbucks and Apple have often been mentioned as brands that provide strong and memorable experiences, while Macy’s and Dell have been highlighted as brands that provide only weak experiences (e.g., Brakus et al., 2009; Hultén, 2011). Experiential brands tend to yield several marketing advantages, including enhanced customer satisfaction, loyalty, brand equity, brand personality, and strong brand–consumer relationships. Thus, in an increasingly competitive business environment, organizations must focus on improving brand experiences (Frow and Payne, 2007).

Brand experience is defined as consumers’ subjective internal responses (sensations, feelings, and cognitions) and behavioral responses induced at different levels of interaction, both direct and indirect, with brand-related stimuli (Meyer and Schwager, 2007; Brakus et al., 2009). When consumers search for, buy, and consume brands, they are exposed to various stimuli related to those brands. Such stimuli may be part of a brand’s design and identity (e.g., name, logo, signage), packaging, marketing communications (e.g., advertisements, brochures, Web sites), and environments in which the brand is marketed or sold (e.g., stores, events) (Brakus et al., 2009). Due to brand stimuli, consumers form certain brand perceptions after experiencing a brand. Among the various brand stimuli, sensory stimuli are primary. For brand management, appealing to the five human senses (sight, hearing, touch, smell, and taste) has great potential to establish strong and unique impressions in consumers’ minds (Hultén, 2011). Sensory brand experience is evoked directly by sensory brand-related stimuli, primarily comprising visual, auditory, tactile, olfactory, and gustatory stimuli, and captures aesthetic and sensory qualities that appeal to the senses (Zarantonello and Schmitt, 2010; Nysveen et al., 2013). Recently, sensory brand experience has received increasing attention from researchers, who have stated that sensory brand experience can promote a brand’s value-generation process and equity (Hultén et al., 2009; Hultén, 2011; Lin, 2015; Moreira et al., 2017).

While the aforementioned definition and operationalization of the brand experience construct provides a solid foundation on which to measure the sensory aspect of brands, they are inadequate for guiding the management practice of sensory branding. This is primarily because Brakus et al.’s (2009) measure only captures the presence of brand experiences and does not provide more specific information about the brand’s benefits and attributes (Cho et al., 2015). In other words, it is too abstract for sensory branding practice, since it is an outcome-oriented, rather than process-oriented measure. In fact, Brakus et al.’s (2009) measure of sensory dimension comprises only three items: “This brand makes a strong impression on my visual sense or other senses,” “I find this brand interesting in a sensory way,” and “This brand does not appeal to my senses.” Nevertheless, a thorough literature review of papers on “brand experience” revealed that in almost all cases, research relied on the theoretical perspective of brand experience derived from the work of Schmitt (1999) and Brakus et al. (2009). To date, there is still only one definition, a single operationalization of the brand experience construct, and a single theoretical perspective through which it is approached (Andreini et al., 2018).

Contrary to the established conceptualization and operationalization of sensory brand experience, many other measurement scales related to the sensory aspect of brands seem to be too concrete; often, they are limited to a specific product category or a specific brand stimulus, which limits their generalizability and applicability. For example, Wiedmann et al. (2018) designed a scale for measuring the sensory impression of luxury hotels. Ebrahim et al. (2016) addressed the appearance perceptions of a brand. Khan et al. (2016) developed a measure involving corporate visual identity. Khan and Rahman (2016)’s scale includes an item pertaining to retail brand names. The scales proposed by Low and Lamb (2000) and Faircloth et al. (2001), and Chang and Chieng (2006) include only one sense-related item. Cho et al.’s (2015) sense-related items focus on visual elements of fashion brands. Thus, to date, no adequate holistic measurement model for multisensory marketing exists, and there has been a strong call for a shift toward a more holistic perspective (Roper et al., 2019).

Due to the overly abstract or restricted nature of extant scales, little is currently known about how to design sensory brand experiences that lead to high and sustainable brand strength and which provide customers with a high perceived value (Wiedmann et al., 2018). To better understand the mechanism by which to enhance brand experience via sensory brand stimuli, a new sensory brand experience scale with an appropriate level of abstraction needs to be developed. This scale should not be so abstract that it fails to provide useful diagnostic information, nor so specific that it cannot be generalized and used to compare different categories of brands. Therefore, the purpose of this research is to develop and validate such a sensory brand experience scale, specifically in the Chinese context. The following research questions are considered: What are the possible dimensions of sensory brand experience and; What are the specific items for each dimension of the sensory brand experience scale? A mixed-methods approach including both qualitative and quantitative methodologies is used to answer these questions.



STUDY 1 DIMENSION EXPLORATION AND ITEM GENERATION

The objective of study 1 was to explore, through a literature review and consumer interviews, the possible dimensions of sensory brand experiences and to thereby propose an initial scale. First, we examined research related to sensory marketing, sensory branding, brand association, and brand experience, to identify factors that may influence consumers’ perceptions and assessments of a brand’s sensory quality. We then designed an exploratory qualitative study to assess consumers’ understanding of sensory brand experiences. Finally, we proposed an initial scale and possible items.


Literature Review

The first dimension we identified from the literature is the volume of sensory brand stimuli. The quality of an experience increases with the number of senses that are addressed in a congruent way (Soars, 2009). Both the volume and the intensity of the applied sensory stimuli are decisive for the effective realization of brand experiences (Krishna, 2012). In addition, the greater the number of sensory memories activated, the stronger the connection established between brands and consumers (Lindstrom, 2005). This indicates that there are two factors that can influence consumers’ perceptions of the volume of sensory brand stimuli: the number of sensory channels and the number of sensory touchpoints.

The second dimension we propose is the uniqueness of sensory brand stimuli. Dewey (1963) suggested that experience should have the uniqueness that makes it stand out from the ordinary. Likewise, Pine and Gilmore (1988) described successful experiences as those that customers find unique, memorable, and enduring. According to Jackson and Fulberg (2003), the most important aspect to consider in creating a sound is the connection between that sound and the brand identity, where the sound should be distinctive, memorable, and spiritual.

The third dimension we posit is the consistency between sensory brand stimuli and consumer. Brand stimuli should be consistent with consumer’s consumption purpose. Consumers may have various objectives when shopping or consuming (Arnold and Reynolds, 2003; Rohm and Swaminathan, 2004). Brand stimuli should conform to the trends and fashions of the cultures and areas to which they are relevant. For example, people’s perception of smell is related to cultural differences (Spangenberg et al., 2006). Brand stimuli should also conform to consumer’s gender, race, and social class. For example, smells can be perceived as signs of femininity or masculinity (Spangenberg et al., 2006).



Consumer’s Conceptions of Sensory Brand Experience

We conducted in-depth interviews with 20 consumers using the semi-structured interview method. Participants were first instructed to choose a brand that had made a strong sensory impression on them. They then wrote the brand down on a piece of paper, along with a description of their sensory experience. Next, participants were asked to choose a brand, in the same or a similar category, which had left a weak sensory impression on them. They then described the volume and uniqueness of the sensory brand stimuli for the brand, and the consistency between them and the sensory brand stimuli. Guided by our semi-structured questions, participants were asked not only to express their own concept of sensory brand experience, but also to think about it in the terms used by the interviewers. This allowed us to assess whether the consumers’ understanding was in line with our own, and how they perceived the difference between strong and weak sensory brand experience.

The interview data were analyzed and sorted by means of data coding and classification, with the purpose of extracting themes from this large amount of qualitative data (Lee, 1999). Two kinds of coding processes are widely used in qualitative research: one is completely open coding, and the other is to set coding variables according to existing theories. The second approach is considered more effective and realistic (Miles and Huberman, 1994), and was thus used in the current research to guide our coding. Specifically, we first defined related coding variables according to an exploration of the dimensions of sensory brand experience on the basis of the literature review. We then conducted a detailed analysis of the interview data using the codes derived. The qualitative analysis software ATLAS.ti 8 was used to facilitate coding. The findings of consumer interviews are consistent with the previous literature review. Example statements from the interviews in relation to the categories derived are presented in Table 1.


TABLE 1. Summary of dimensions of sensory brand experience.
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Item Generation

At this stage, we proposed an initial scale with specific dimensions and items. The goal was to generate and select items that truly describe brand sensory experience with good content validity. In order to generate these items, we combined related items from the literature and the concepts from the consumer interviews. The initial scale is presented in Table 2. Some items were revised from existing scales while others were designed by the authors. Three initial dimensions and 12 initial items were generated.


TABLE 2. Initial items of sensory brand experience.
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STUDY 2 PRELIMINARY EXAMINATION OF ITEMS AND EXPLORATION OF SCALE VALIDITY


Pilot Study

The objective of the pilot study was to identify, for use in the subsequent main study, certain brands that generate a strong sensory experience and others that generate a weak sensory experience. To do so, we used the method of consumer nomination, for which 43 consumers were recruited as participants. Each participant was asked to think of three product categories, and for each category, select one brand that generates strong sensory experience and one brand that generates weak sensory experience. The brands that participants identified for the strong sensory experience category included global brands such as Apple, Benz, Coca-Cola, Haier, Huawei, Lenovo, MUJI, Panasonic, and Volkswagen, as well as some local brands. The brands that participants considered for the weak sensory experience category included global brands such as Apple, Haier, Lenovo, ONLY, Pepsi Cola, Rejoice, and Samsung, as well as some local brands. We noticed that some brands (Apple, Haier, Lenovo) appeared under both the strong and weak designations, reflecting that these brands made discrepant impressions on different consumers, so we did not include them in the next main study. We retained the other 15 brands with the highest frequency of mentions (10 experiential brands and 5 non-experiential brands).



Main Study

The objective of the main study was to preliminarily examine the items and to test the validity of the scale. To this end, the scale shown in Table 2 was applied as the measurement tool. A new consumer sample was recruited and divided into four groups. We designed four different versions of the questionnaire for each group. Each version contained five well-known brands, including both strong and weak brands in terms of sensory brand experience according to consumers’ perceptions identified in the pilot study. A strong brand (Huawei) was included in each version of the questionnaire in order to test the consistency of grading among the four groups. Each participant received one of the four editions, using a seven-point Likert scale (“1” = “strongly disagree,” “7” = “strongly agree”) to evaluate the items. In total, 279 questionnaires were distributed, of which 220 were returned (first group: 65 distributed and 54 returned; second group, 71 distributed and 55 returned; third group, 67 distributed and 55 returned; fourth group, 76 distributed and 56 returned). We used IBM SPSS Statistics 25 to analyze the data.

Based on the survey data, the internal consistency and stability of the scale were evaluated to confirm the scale’s reliability. According to the statistical results of item-total correlation, the item “This brand has few sensory elements” made a negative contribution to the Cronbach’s α value. This item was a reverse question; the wording was originally intended to reduce common method variance, but it may have led to new problems. Rather than simply deleting it, in the next study we revised the item into a positive sentence to remeasure this aspect.

Huawei was identified in our pilot study as a typical strong brand with respect to sensory experience. In the main study, Huawei received a high score in all four groups, which illustrates that respondents used the scale in a similar way.

To check the criterion validity of the scale preliminarily, we calculated the mean value of the items for each of the brands. The descriptive statistics indicated that the mean scores of all brands vary greatly. The average scores of the brands identified in the pilot study as having strong sensory experience were generally higher than those with weak sensory experience. The means of experiential brands ranged from 5.1656 to 5.5779, in contrast, the means of non-experiential brands were lower and ranged from 4.3805 to 5.1241. In order to conduct a more accurate analysis of the score differences among brands, we conducted a paired-samples t-test of 105 combinations and ran pairwise comparisons among all brands involved in the survey. The results show that most of the brands differed from each other, since the mean score for each brand was significantly different (p < 0.05). Thus, it was verified that the scale could indeed be used as a tool to distinguish the sensory quality of brands.



STUDY 3 FORMAL SCALE – DETERMINATION AND VALIDATION

The goal of this study was to further examine the items, verify the dimensions, test the reliability and validity of the scale, and finally determine the formal scale. IBM SPSS Statistics 25 and IBM SPSS Amos 25 were used to analyze the data in study 3.


Study and Item Design

We changed the item “This brand has few sensory elements” into a positive sentence – “This brand has many sensory elements” – and kept other items in Table 2 unchanged. To test the stability of the scale, we applied new brands and used a new respondent sample. This helped us to test whether the response to the scale items was independent of particular brands or participants, so that the tool could be used for general assessment of brand sensory experience. Therefore, in study 3 we selected 15 well-known brands, including both global and local ones, mainly based on expert judgment; we then divided these randomly into three groups of five brands each. The 15 brands were:


•Group 1: Adidas, Burberry, Disney, Lego, Johnson & Johnson

•Group 2: ANTA, HYX, L’Oréal, Nestle, Starbucks

•Group 3: Apple, Dell, HSTYLE, IKEA, LETV



For each group we assigned more than 50 surveys; in total, 227 questionnaires were distributed and 164 returned. Since each participant provided responses with reference to five brands, the sample size equaled 820. A seven-point Likert scale (“1” = “strongly disagree,” “7” = “strongly agree”) was used to evaluate the items. A preliminary exploratory factor analysis showed that some items had large factor loadings in more than one factor, which indicated that these items were vague in meaning. Deleting these items did not harm the reliability of the scale overall; thus, following their deletion, 10 items remained.



Dimension Exploration

We conducted exploratory factor analysis again against the 10 items in order to explore the possible dimension structure of the new scale. The KMO measure and Bartlett’s test of sphericity were used to test whether the data were suitable to perform exploratory factor analysis (EFA). The KMO index was 0.933, and Bartlett’s test of sphericity was significant at a level of 0.000, which meant that EFA was suitable for the data. Three factors were extracted that cumulatively explained 81.570% of the total variance. After setting not displaying low factor loadings (<0.5), the rotated component matrix indicated a highly ordered distribution. The first factor included three items related to the volume of sensory brand stimuli, so we named it “volume.” The second factor included three items related to the uniqueness of sensory brand stimuli, so it was named “uniqueness.” The third factor included four items related to the consistency between sensory brand stimuli and consumer and was thus named “consistency.” In this way, we obtained a new scale comprising three dimensions and 10 items (Table 3). The Cronbach’s α index for the scale was 0.943, suggesting good internal consistency.


TABLE 3. Formal scale of sensory brand experience.
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Scale Validation

On the basis of the above exploratory work, we performed a first-order three-factor confirmatory factor analysis (CFA) and a second-order CFA to finally determine the dimensions of the scale and to validate its reliability and validity. Before constructing the measurement model, the normality of the data and common method variance were assessed.


Normality Assessment

The parameters were estimated using the maximum likelihood method. Studies have proven that the parameter estimation results of the maximum likelihood method are more accurate compared to those of other methods in most situations. However, the premise of parameter estimation using the maximum likelihood method is that data must conform to the assumption of multivariate normality; thus, it is necessary to carry out a normality test for observed data before conducting structural equation modeling (SEM). Table 4 shows the result of the normality assessment. In SEM, if the absolute value of skewness of the observed variable of sample data is greater than 3, or the kurtosis coefficient is greater than 8, the observed data may deviate from the normal distribution, especially when the kurtosis coefficient is greater than 20, indicating that the kurtosis of the data is significantly different from normal (Kline, 1998). In this study, the absolute values of skewness of all variables were less than 3 and the kurtosis values of all variables were less than 8; thus, data did not deviate from normal distribution and can be said to meet the requirements of multivariate normality.


TABLE 4. Assessment of normality.
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Evaluation of Common Method Variance

Method variance is the variance of a systematic error caused by the measurement method. Common method variance (CMV) refers to the fact that the overlap of variance between two variables is due to the use of similar measurement tools, rather than representing the true relationship between the underlying constructs (Teo, 2011). Using the same method to measure each variable is likely to produce spurious correlations between variables; this is common in surveys. CMV can be controlled via two methods: process control and statistical control. Process control is to control the research design in advance, according to various possible sources of method variance. The current study used the design of anonymous filling to do the process control. Statistical control entails reducing the influence of method variance on the results of in-test or inter-test research through statistical means.

Two statistical control methods were used in this study. First, Harman’s single factor test (Hu and Bentler, 1999) was used to investigate CMV. A first-order single-factor model was constructed (Figure 1), in which all items were loaded on a single latent factor. Based on the overall model fit test of CFA, the goodness of fit indices of the model were obtained (Table 5). According to the standard or critical value of adaptation, it can be judged that the single-factor model and data do not fit, indicating that common method variance is not an obvious issue.


[image: image]

FIGURE 1. The first-order single factor model for testing CMV.



TABLE 5. Fit indices of the first-order single-factor model.

[image: Table 5]Second, the CMV of the scale was tested using single method-factor approaches, which are mainly used for CMV control when applying the same method to measure the studied constructs. The analysis was performed using SEM. In structural equations, all items of the measured constructs load not only on the factors to which they belong, but also on a single common latent method factor. It is assumed that the latent method factor cannot be measured, and the loadings of the method factor only come from items of the measurement constructs. The variance analysis idea is that the score variance of the items of the measurement construct can be divided into corresponding trait variance, method variance, and measurement error.

In this study, on the basis of the first-order three-factor model, a method factor affecting all items was added. This factor is not related to any latent trait factors, meaning that each item is affected by a trait factor, a method factor, and a residual. The single-method latent factor model constructed is shown in Figure 2. From the parameter estimation results, negative error variances can be identified, indicating that the model is incorrect. In addition, several fit indices do not reach acceptable standards, especially the parsimony goodness of fit index (Table 6). These results indicate that common method variance is not a significant issue in this study and does not affect the structural validity of the scale.
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FIGURE 2. The single method-factor approaches model for testing CMV.



TABLE 6. Fit indices of the single method-factor approach model.
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Goodness of Fit of the First-Order Three-Factor Model

Goodness of fit is used to evaluate the degree of consistency between the assumed path analysis model and the collected data. Many scholars (Bagozzi and Yi, 1988) believe that the following three aspects should be considered in evaluating whether the hypothesized model fits the actual data: (1) preliminary fit criteria, wherein, before estimating the fit degree of the overall model, the researcher should test whether the model violates the estimate and check the feasibility of the parameter estimate; (2) overall model fit, which tests the external quality of the model; and (3) fit of the internal structural model, which tests the intrinsic quality of the model.

We first constructed a first-order three-factor model (Figure 3), then evaluated its goodness of fit according to the criteria above. The three factors considered are: volume, uniqueness, and consistency.
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FIGURE 3. The first-order model.


In terms of preliminary fit criteria, no negative error variances are noted in the model estimation parameters, which are all significant. There are no large standard errors, and their values are 0.023–0.081. The factor loadings of the items are 0.815–0.905. This indicates that the preliminary fit criteria of the model are good and there are no model specification mistakes.

In terms of overall model fit (Table 7), all the indicators except the chi-square value meet acceptable standards. Considering the large sample size (820), the chi-square value to the degrees of freedom ratio was 3.631; since this is close to 3, this index is also acceptable. Thus, on the whole, the first-order three-factor model proposed in this study fit the actual observed data well; that is, the external quality of the model is good.


TABLE 7. Fit indices of the first-order three-factor model.

[image: Table 7]The fit of the internal structural model represents the reliability and validity of the measurement model. The squared multiple correlation coefficient (R2) values of all items are higher than 0.50, ranging between 0.665 and 0.819; the composite reliability (CR) values of the latent variables are greater than 0.60, ranging between 0.8939 and 0.9146; and the Cronbach’s α values of all factors are greater than 0.8, ranging between 0.893 and 0.914 (Table 8). These indicators show that the reliability of the measurement model is very good. The standardized loadings are all greater than 0.8 and significant (Table 8), while the average variance extracted (AVE) values of the latent variables are all greater than 0.50, ranging between 0.7003and 0.7812 (Table 9). This indicates that the latent variables of the measurement model have good convergent validity. In addition, the square roots of the AVE of all latent variables are greater than the correlation coefficient between latent variables (Table 9), indicating that the scale has good discriminant validity. Finally, the estimated parameters are all significant; the absolute values of the standardized residuals are all less than 2.58, and the maximum absolute value is 1.463. In conclusion, the intrinsic quality of the model is very good.


TABLE 8. Reliability of the first-order three-factor model.
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TABLE 9. Validity of the first-order three-factor model.
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Goodness of Fit of the Second-Order Model

The second-order factor model (Figure 4) is based on the first-order three-factor model, but the three factors constitute a higher-order factor. This model was constructed on the basis of the high correlation among the three factors found in the first-order three-factor model analysis (Table 9), which indicated that it was possible to have a common higher-order factor behind the three factors. The second-order factor was named sensory brand experience (SBE).
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FIGURE 4. The second-order model.


In terms of preliminary fit criteria, no negative error variances are noted in the model estimation parameters, which are all significant. There are again no large standard errors, and their values are 0.023–0.079. The factor loadings of the items are 0.815–0.919. This indicates that the preliminary fit criteria of the model are good and there are no model specification mistakes.

In terms of overall model fit, the goodness of fit is the same as in the first-order three-factor model (Table 7) since there are only three first-order factors. The second-order model again fits the actual observed data well; that is, the external quality of the model is good.

In terms of the fit of the internal structural model, the squared multiple correlation coefficient (R2) values of all items are higher than 0.50, ranging between 0.665 and 0.844; the CR values of the latent variables are greater than 0.60, ranging between 0.8939 and 0.9215; and the Cronbach’s α values of all factors are greater than 0.8, ranging between 0.893 and 0.914 (Table 10). These indicators demonstrate that the reliability of the measurement model is very good. In addition, the standardized loadings are all greater than 0.8 and significant, while the AVE values of the latent variables are all greater than 0.50, ranging between 0.7003 and 0.7966 (Table 10). This indicates that the latent variables of the measurement model have good convergent validity. The previous analysis of the first-order three-factor model indicates that the scale has good discriminant validity and the estimated parameters are all significant, with absolute values of standardized residuals less than 2.58, and a maximum absolute value of 1.463. In conclusion, the intrinsic quality of the model is very good.


TABLE 10. Reliability and validity of the second-order model.
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DISCUSSION

The aim of this study was to create a useful instrument by which to measure sensory brand experience. This entailed a process of scale development and validation. In study 1, we carried out a qualitative study to explore possible dimensions and items for the scale by conducting semi-structured interviews. Several dimensions and items were proposed by combining a literature review and the consumer interviews. In study 2, we preliminarily examined the items and tested the validity of the scale. The results show that, according to our scale, most of the brands used in the study differ from one another in terms of sensory brand experience; this indicates that the scale is suitable for differentiating strong from weak sensory brand experience. The scale thus has the potential to be used to evaluate the sensory quality of brands. In study 3, we further examined the items, verified the dimensions, tested the reliability and validity of the scale, and finally determined a formal scale.

The sensory brand experience scale in this study contains 10 items. These items were classified into three dimensions according to the results of EFA and CFA analysis (Tables 2, 3), which coincided with the three core categories of the content analysis results of the qualitative study (Table 1). The three dimensions represent, respectively, three important factors that may influence consumers’ perceptions and evaluations of the sensory quality of brands: the volume of sensory brand stimuli, the uniqueness of sensory brand stimuli, and the consistency between sensory brand stimuli and consumer. The reliability and validity of the scale are high, while the first-order three-factor model and the second-order model both fit the data well. Therefore, the models can be considered valid and can be used in subsequent studies.

The scale also conforms to previous concepts and theory of sensory brand experiences. To check this, we compared our scale to the sensory dimension of brand experience scale proposed by Brakus et al. (2009). Brakus et al. (2009) mentioned that their brand experience scale focuses on the level of experience stimulated by the brand in various dimensions. Their scale is thus highly abstract, measuring only whether and to what extent consumers have experience on a brand. Sensory experience is only one dimension of their scale and comprises only three items. The sensory brand experience scale developed in the present study is more specific and has a medium degree of abstraction.

We combined the items of our scale with Brakus et al.’s (2009) three items of sensory brand experience to conduct an EFA. Results of KMO and Bartlett’s test indicated that factor analysis was appropriate. Two factors were extracted with their eigenvalues greater than 1, which explained 73.479% of the total variance. After rotation, all items regularly loaded on two factors. Factor 1 contained two dimensions of our scale, volume and uniqueness, as well as one item from Brakus et al. (2009), “This brand makes a strong impression on my visual sense or other senses.” Factor 2 contained one dimension of our scale, consistency, and two items from Brakus et al. (2009), “I find this brand interesting in a sensory way,” and “This brand does not appeal to my senses.” Factor 1 reflected the strength of sensory brand experience, while factor 2 reflected the favorability of sensory brand experience. This illustrates that our scale has the same theoretical meaning as Brakus et al.’s (2009) conception with respect to sensory brand experience. However, with 10 items and three dimensions our scale is more specific and can reveal a greater amount of information about sensory brand experience, so can serve as a useful diagnostic tool for guiding brands in promoting their sensory quality.

In conclusion, the sensory brand experience scale proposed in this study conforms to the scale suggested by Brakus et al. (2009) but is more concrete. At the same time, from a holistic perspective, it still has sufficient abstraction and is not limited to a specific product category or a specific brand stimulus, which ensures its generalizability and applicability.


Implications

The current findings have important implications for both practical and research settings. In an environment where consumers are becoming increasingly demanding, homogeneous products are continuously emerging, and advertising campaigns are becoming increasingly fierce, sensory brand experience has become a powerful tool to make brands stand out. However, in sensory branding practice, many brands encounter difficulties due to a lack of effective theoretical guidance. The ways in which consumers evaluate sensory brand experience, and what dimensions should be included in its structure, have been largely ignored by research to date. One reason for this may be that, compared with other brand research topics, sensory brand measurement scales are very scarce. Therefore, there is an urgent need to develop sensory brand evaluation tools.

This study evaluated sensory brand experience from the perspective of consumers. It discussed and defined the measurement dimensions of sensory brand experience. The sensory brand experience evaluation scale developed was shown to have good reliability and validity and represents a practical measurement and evaluation tool for sensory brand building. The scale can be used as a measurement and diagnostic tool for brands, serving as a focal point for sensory branding practice. The scale was designed for use as a general measurement tool and is therefore suitable for all kinds of brands. It is also particularly useful for tracking brands’ sensory experience trends. According to our findings, brand comparisons can also be conducted to rank the sensory performance of brands within an industry or between different industries, which will help to improve brands’ competitiveness. As an example of the application of the scale, the brands used in study 3 were ranked in terms of sensory brand experience (Table 11).


TABLE 11. Sensory brand experience (SBE) ranking (for brands in study 3).
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There is limited knowledge concerning children’s relationships with their teachers, and specifically, we lack a suitable, culturally appropriate measurement instrument for assessing the teacher-student relationship from the student’s perspective in Asia. This study used attachment theory as a theoretical framework to understand teacher-student relationships. Using a dataset from the Ministry of Education (MOE) of Singapore, the authors developed and validated a student version of the Teacher-Student Relationship Inventory (S-TSRI), with good psychometric properties for Singaporean children. The three-factor S-TSRI model comprising the factors satisfaction, instrumental help, and conflict was first established by exploratory factor analysis (EFA) and confirmed by confirmatory factor analysis (CFA). Through subsequent multigroup CFAs, we found that the factorial invariance was supported across gender, grade levels, and students of different academic levels, represented by the pass and fail groups. The structural model was tested in the total, pass, and fail groups. For the total and pass groups, the factors satisfaction and instrumental help showed significant positive relationships with a sense of school belonging, and negative or non-significant relationships with aggression. The conflict factor showed a weaker negative or non-significant relationship with a sense of school belonging, and a positive relationship with aggression. For the fail group, identical results were obtained with one exception; this was discussed in light of the fail group having a different needs profile. Findings from this study show that the 14-item S-TSRI measure has robust psychometric properties and yields scores that are reliable and valid in this large sample of primary school students from Singapore.

Keywords: teacher-student relationship, validation, academic achievement, school belonging, aggression


INTRODUCTION

Teachers play a crucial role in the developmental trajectory of students, and a supportive teacher-student relationship is a very important determinant of students’ psychosocial and behavioral adjustment (Hughes et al., 1999; Ang, 2005; Mason et al., 2017). A meta-analysis based on 99 studies indicates that there are small to medium associations between the teacher-student relationship and academic achievement, and medium to large associations between the teacher-student relationship and students’ school engagement (Roorda et al., 2011). A supportive teacher-student relationship benefits children by fostering a positive sense of school belonging and promoting positive academic and behavioral outcomes (Roeser et al., 1996; Birch and Ladd, 1997; Mason et al., 2017). Compared with students who have a good relationship with teachers, students who have a poor teacher-student relationship have reported more difficulties in emotional and behavioral adjustment and higher levels of aggressive behavior (Milatz et al., 2014). In an academically at-risk sample of 706 primary school students, a positive teacher-student relationship was found to be related to students’ higher academic achievement, a greater sense of school belonging, and a lower level of externalizing behaviors (Wu et al., 2010).


Attachment Theory and Teacher-Student Relationships

A core tenet of attachment theory (Bowlby, 1969) is that a strong and trusting bond between an infant and the caregiver is the basis for a child’s positive socioemotional development and emotional regulation. If the caregiver is responsive and sensitive, the infant will use the caregiver as a “safe base” from which to explore. According to Bowlby (1969), a child with secure attachment will develop an “internal working model” of how a mutually satisfying social relationship ought to be. These internal working models are mental representations that children use to guide behavior in developing successful social relationships with others in the future. The attachment perspective has been extended to understand teacher-student relationships as well.

In the extant literature, teachers have been regarded as “ad hoc attachment figures” (Zajac and Kobak, 2006; Verschueren and Koomen, 2012) from preschool to adolescence. Even though the role of the teacher as an attachment figure is expected to be of greater importance for younger children compared to older children, teachers remain as key figures in the lives of older children and adolescents. Students who have positive relationships with their teachers use teachers as a secure base to explore their classroom and school environment because they feel safe to do so. Additionally, they have an internal working model of a supportive and responsive relationship they experience. Consequently, these students are more willing to take on challenges, learn about socially appropriate behaviors, and develop their socioemotional skills (Hamre and Pianta, 2001). Teachers who allow the students enough independence for exploration, yet monitor and provide developmentally appropriate scaffolds, provide strong support for the growth of the child’s cognitive, social, and emotional competencies (Verschueren and Koomen, 2012). A close and supportive relationship with teachers, and one that is conflict-free, will serve as a “safe haven” and buffer from stress, permitting students to focus their energies on task engagement and interacting with significant others within the classroom and school context.



Dimensions of Teacher-Student Relationships and Associations With Other Variables

In the literature, closeness and conflict are considered the two most common dimensions of the teacher-student relationship (Mason et al., 2017). The dimension of closeness is broadly defined as the degree to which a teacher-student relationship is a satisfactory and positive one, characterized by warmth, support, and affection. Some researchers have labeled this dimension as closeness (e.g., Pianta, 2001), whereas others have labeled it as satisfaction (e.g., Ang, 2005), support (Hughes et al., 2008), or warmth (Wu and Hughes, 2015). The dimension of conflict is defined as the degree to which a teacher-student relationship is a negative, unpleasant, and conflictual one. Across different researchers, this dimension appears to be consistently and universally labeled as conflict (Pianta, 2001; Ang, 2005; Hughes et al., 2008; Wu and Hughes, 2015).

Pianta (2001) found that in addition to closeness and conflict, dependency was a relevant dimension in the teacher-student relationship, especially for samples comprising younger children – either preschool children or those in the lower elementary school. Dependency is defined as the degree to which the student is clingy, overly dependent, and overly reliant on the teacher. For samples of older children in upper elementary school or in middle school, instrumental help would be a dimension of relevance in the teacher-student relationship. For students in elementary schools, teachers are resources who provide most instrumental help in addition to parents (Furman and Buhrmester, 1985). In their central role of transmitting knowledge and training to students, teachers provide information, advice, and instruction. Additionally, they model behavior and interact in ways to promote students’ social and academic development (Wentzel, 2009). Instrumental help is therefore defined as the degree to which teachers provide advice, encouragement, and have a caring attitude and a genuine interest in their students.

Effective teachers typically have close and satisfactory relationships with students, provide instrumental help, and care about students (Wentzel, 2009). The positive dimensions of the teacher-student relationship such as satisfaction, closeness, and instrumental help have consistently been found to be positively correlated with each other, and these have been found to be negatively correlated with negative dimensions of the teacher-student relationship such as conflict. For example, students’ satisfaction with teachers was positively related to teachers’ helping behavior and negatively related to teachers’ admonishing behavior (Kokkinos et al., 2009). In other studies, a close and satisfactory teacher-student relationship makes students pleased to see their teachers and less likely to have conflicts with teachers (Milatz et al., 2014; Cadima et al., 2015; Vervoort et al., 2015).

Different dimensions of the teacher-student relationship have also been found to be differentially associated with academic and behavioral outcomes. Early studies have found a significant association between teachers’ instrumental help and students’ engagement in the classroom (Skinner and Belmont, 1993). Subsequent studies continued to find that instrumental help increased students’ general interest in classroom activities and promoted their prosocial and compliant behaviors (Wentzel et al., 2010). Suldo et al. (2014) found that students who were satisfied with their teacher-student relationships performed better academically and held more positive attitudes toward teachers. Such students also had lower absenteeism and fewer internal and external problems. Moreover, a close and satisfactory teacher-student relationship was related to positive peer relationships, a stronger sense of school belonging and engagement, and reduced undisciplined behaviors (Cemalcilar, 2010; Hagenauer et al., 2015). However, in some studies, students’ aggression and conduct problems were unrelated to closeness with teachers (Glüer and Gregoriadis, 2016; Sette et al., 2016) or teachers’ warmth (Longobardi et al., 2016). Similarly, some studies did not find an association between teacher’s instrumental help and student’s aggressive behavior (Ang and Raine, 2009). Teacher-student conflicts have been documented to be related to significantly more problems such as aggressive and rule-breaking behavior (Ang and Raine, 2009; Milatz et al., 2014; Glüer and Gregoriadis, 2016; Sette et al., 2016). Conflict with teachers have been shown to be related to students’ lowered liking for school, participation in the classroom, academic commitment, and achievement (Birch and Ladd, 1997; Settanni et al., 2015). With respect to outcome variables, generally, having a stronger sense of school belonging is inversely related to violence or aggression (Resnick et al., 1997; Cemalcilar, 2010; Duggins et al., 2016).

In sum, the body of research evidence suggests that positive dimensions of teacher-student relationships (e.g., satisfaction, closeness, instrumental help) have consistently been related to positive outcomes such as school connectedness and a sense of school belonging while negative dimensions (e.g., conflict) of the teacher-student relationship have consistently been related to negative outcomes such as aggression or other behavioral problems. As reviewed, research findings concerning positive teacher-student relationship dimensions’ associations with negative outcomes and negative teacher-student relationship dimensions’ associations with positive outcomes have been more mixed and variable. In some studies, these variables have been reported to be unrelated to each other while in other studies, inverse relationships have been found. Finally, in the literature, results across studies show that school connectedness and belonging is negatively correlated with student aggression and violence.

Most studies focus on the teacher-student relationship in the general population, whereas few studies have examined these relationships specifically in students with low academic achievement. In general, students with higher academic achievement were more satisfied with the teacher-student relationship and had less conflict compared with those with lower academic achievement (Kokkinos et al., 2009; Sivan and Chan, 2013; Suldo et al., 2014). However, a positive teacher-student relationship is arguably even more crucial to students with academic problems or failure than it is to other students (Wu et al., 2010). Hughes and Kwok (2007) examined 443 low-achieving primary school students and found that a positive teacher-student relationship positively influenced students’ engagement at school. In a different study, Chong et al. (2010) investigated 523 low-achieving students and found that those who were satisfied with the relationships with their teachers had more positive attitudes toward teachers and school. Conflict with teachers negatively influenced the students’ attitudes toward both teachers and school.



Measurement of Teacher-Student Relationships

The quality of the teacher-student relationship has typically been measured as a dyadic relationship, from the perspective of teachers. The Student-Teacher Relationship Scale (STRS) developed by Pianta (2001) includes dimensions such as closeness, dependency, and conflict, and is the most commonly used instrument measuring the quality of the teacher-student relationship in the existing literature. This scale has been validated in the United States (Pianta, 2001), Greece (Gregoriadis and Tsigilis, 2008), Netherlands (Koomen et al., 2012), Norway (Solheim et al., 2012), Turkey (Ogelmana and Seven, 2014), Germany and Austria (Milatz et al., 2014), Portugal and Belgium (Cadima et al., 2015), and Italy (Sette et al., 2016). Besides the STRS (Pianta, 2001), the other scale measuring dyadic teacher-student relationships from the teacher’s perspective that has received some empirical support internationally is the Teacher Student Relationship Inventory (T-TSRI; Ang, 2005). This is the only scale that was originally developed in an Asian context to measure the teacher-student relationship. The TSRI has dimensions such as satisfaction, instrumental help, and conflict, and has been used in Singapore (Ang and Raine, 2009; Chong et al., 2010; Huan et al., 2012), Australia (Kavenagh et al., 2012), and the United States (Suldo et al., 2014).

In the literature, there are far fewer scales to measure dyadic teacher-student relationships from the student’s perspective. One such measure is the Young Children’s Appraisals of Teacher Support (Y-CATS; Mantzicopoulos and Neuharth-Pritchett, 2003) which includes warmth/support, autonomy, and conflict, and is a measure to understand the student’s perception of their relations with teachers. This scale has been validated in the United States (Mantzicopoulos and Neuharth-Pritchett, 2003), Netherlands (Spilt et al., 2010), and Italy (Longobardi et al., 2016). Koomen and Jellesma (2015) developed the Student Perception of Affective Relationship with Teacher Scale (SPARTS) using a sample of upper elementary Dutch students, and the SPARTS has three dimensions, namely, closeness, conflict, and negative expectations. Another scale measuring the teacher-student relationship from the student’s perspective is the Questionnaire on Teacher Interaction (QTI; Wubbels et al., 1985). This scale measures the student’s views of the teacher’s behavior from two dimensions including influence (dominance-submission) and proximity (cooperation-opposition) across eight domains: leadership, understanding, helpful/friendly, uncertain, dissatisfied, student freedom, admonishing behavior, and strict. It has been validated in Turkey (Telli et al., 2007) and Indonesia (Maulana et al., 2012). Although there are a couple of scales measuring dyadic teacher-student relationships from the students’ perspective, these tend to be fairly lengthy. Many times, especially in educational settings, researchers need to administer a battery of measures within a relatively short available window, accommodating and adhering to school scheduling and constraints. Relatively brief and psychometrically robust measures are needed. Additionally, overall, most studies investigated the teacher-student relationships from teachers’ rather than students’ perspectives, and there are a very limited number of measures developed and validated for use in an Asian context.



Current Study

Ang (2005) developed and validated a teacher version of the T-TSRI in Singapore. The T-TSRI is a self-report measure that assesses teachers’ perceptions of the quality of their relationships with students. Because the measurement of the teacher-student relationship in the field has generally used teachers’ perceptions (Birch and Ladd, 1997; Pianta, 2001), the aim of the current study was to develop a student version of the TSRI (S-TSRI), adapted from the T-TSRI, in order to examine teacher-student relationships from the perspective of students. There is a need to develop and validate a brief yet psychometrically robust measure for appropriate use in an Asian context. In educational settings, very often, we need different scales in a battery of instruments to measure a range of attitudes, emotions, behaviors, or experiences. This is time consuming and can easily result in respondent fatigue which is a well-documented phenomenon. Hence, brief yet psychometrically robust scales are particularly valuable.

We hypothesized that the three factors, satisfaction, instrumental help, and conflict, can be extracted from the S-TSRI (Hypothesis 1). Research has shown that academically successful adolescents value instrumental help from teachers, as well as teachers’ warmth and acceptance (Wentzel, 2009). However, few studies have examined the perceptions that students with low academic achievement have of the teacher-student relationship, which was examined in the present study. We examined students of differing academic achievements, operationalized in this study as students who passed the English language examination versus those who failed. We tested the invariance of the 3-factor model of the teacher-student relationship, hypothesizing that the factor structure will be invariant across the pass and fail groups (Hypothesis 2). After validating the factor structure of the teacher-student relationship, we tested four hypotheses (Hypotheses 3–6) across all three samples: the total sample, the sample comprising students who passed the English language examination, and the sample comprising students who failed the English language examination. Specifically, we investigated the relationships among the positive (satisfaction, instrumental help) and negative (conflict) teacher-student relationship dimensions, and various outcomes, such as the students’ sense of school belonging and also their aggressive behavior. We expected satisfaction and instrumental help to correlate positively with each other and negatively with conflict (Hypothesis 3). We expected satisfaction and instrumental help to have significant positive associations with a sense of school belonging, and weaker negative or non-significant associations with aggression (Hypothesis 4). We expected conflict to have a significant positive association with aggression and a weaker negative or non-significant association with a sense of school belonging (Hypothesis 5). We expected a sense of school belonging to be negatively correlated with aggression (Hypothesis 6).



MATERIALS AND METHODS


Scale Development

A total of 47 items about various aspects of the quality of teacher-student relationships were generated based on a literature review in this domain, adapted items from the T-TSRI, and focus group interviews with teachers and primary school students. The development of this scale was anchored on attachment theory. Just as a child with secure attachment will likely develop an “internal working model” of how mutually satisfying social relationships will be, teachers often serve as compensatory resources for students, especially students who are demographically and behaviorally at risk. Having a satisfactory, supportive, and conflict-free teacher-student relationship, and one in which teachers provide sufficient instrumental help to students, will permit students to view this relationship as a secure base from which they can safely explore their environment academically and socioemotionally. Therefore, the items generated and refined for this scale were built upon the tenets of attachment theory. Relevant items from the T-TSRI were adapted to reflect the perspective of students instead of teachers, and new items reflecting key considerations in the quality of the teacher-student relationship from the students’ perspective were also included. We conducted 12 focus group interviews with Primary 4 students from six primary schools with an average of eight students in each focus group. The students provided feedback on the item wording, language used, and comprehensibility of these items. Likewise, focus group interviews with the teachers also provided an opportunity to receive feedback from the teachers so as to ensure that the items tapped into relevant content and domain areas. Additionally, the focus group interviews conducted with teachers and primary school students provided helpful feedback to further refine the language and phrasing of these items so that they were developmentally and culturally appropriate. Duplicate and problematic items were removed resulting in a pool of 40 items. Students were asked to think about their form teacher when they responded to the 40 items. The form teacher whom the students are providing ratings on with respect to the teacher-student relationship was not present in the classroom when the survey was administered. Students rated the 40 items on the extent to which they agreed with each statement with respect to their form teacher at the end of the school year, using a 5-point Likert scale (1 = almost never true, 2 = seldom true, 3 = sometimes true, 4 = often true, and 5 = almost always true). A form teacher in the Singapore school system is a teacher who has the responsibility to take care of a particular class in a school. In primary schools in Singapore, there is dedicated time within the curriculum for form teachers to engage in quality interactions with their students and for them to help the students strengthen their social and emotional competencies. Hence, students generally know their form teachers well.



Participants

The data were from a total of 6,578 students (48.5% males, n = 3,190; 51.5% females, n = 3,388) from 18 randomly selected government primary schools, across three grade levels in Singapore: Primary 4 (34.2%; n = 2,247), Primary 5 (33.2%; n = 2,186), and Primary 6 (32.6%; n = 2,145). Students’ self-reported ethnicities were as follows: Chinese (69.0%; n = 4,538), Malay (17.1%; n = 1,126), Indian (9.5%; n = 622), and other ethnic groups (4.4%; n = 290), and this distribution approximately mirrors the larger Singapore census data.



Measures


Student Version of the Teacher Student Relationship Inventory (S-TSRI)

An initial 40 items tapping into different aspects of the quality of teacher-student relationships from the students’ perspective were included. To develop and validate this measure, we subsequently performed exploratory and confirmatory factor analyses. This resulted in a final 14-item S-TSRI measure consisting of three factors: Satisfaction (5 items; e.g., “I am happy with my relationship with this teacher”), Instrumental help (5 items; e.g., “If I need someone to listen to me, I will go to this teacher”), and Conflict (4 items; e.g., “If this teacher is absent, I feel relieved”), rated on a 5-point scale from 1 (almost never true) to 5 (almost always true). A higher score in these dimensions indicates a higher level of satisfaction, instrumental help, and conflict with teachers, respectively. The present sample’s Cronbach alpha for Satisfaction, Instrumental help, and Conflict were good at 0.90, 0.86, and 0.85, respectively.



Psychological Sense of School Membership Scale (PSSM)

The 18-item PSSM (Goodenow, 1993) provided a self-report of students’ sense of school belonging (e.g., “I am included in lots of activities at this school”). Five items (e.g., “Sometimes I feel as if I don’t belong in this school”) were reverse scored. All items were rated on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), with higher scores indicating a stronger sense of belonging in school. The present sample’s Cronbach alpha for the PSSM was good at 0.87.



Aggression Questionnaire (AQ)

The 12-item AQ (Buss and Warren, 2000) provided a self-report of students’ aggressive behavior. Students rated the description of each item (e.g., “I have threatened people I know”) on a scale from 1 (not at all like me) to 5 (completely like me). A higher score suggested a higher level of aggression. The present sample’s Cronbach alpha for aggression was good at 0.85.



English Language Examination Score

Students’ end-of-the-year English language examination score was also obtained for this study. English language was selected because it is a subject that is common across different grade levels and schools in Singapore. English is used as the medium of instruction for all subjects (with the exception of Mother Tongue languages) in the Singapore education system. In this study, we tested for invariance across the pass/fail groups. A score of 50 out of 100 marks is considered a passing score; on this basis, students who scored higher than or equal to 50 and lower than 50 were classified into the pass and fail groups, respectively. Of the 6,466 students in the database with reported English scores, 5,851 students passed the year-end English language examination and 615 students failed.



Data Analytic Plan

First, exploratory and confirmatory factor analyses (EFA and CFA) were performed to examine the factor structure of the student version of the Teacher-Student Relationship Inventory (S-TSRI). In preparation for the EFA and CFA, the full sample was randomly divided into two halves: Sample A (n = 3,289) and Sample B (n = 3,289). EFA was used to explore the factor structure of the S-TSRI on Sample A using SPSS 23.0, and CFA was used to confirm the factor structure obtained from EFA using LISREL 8.7 (Jöreskog and Sörbom, 2004) on Sample B. For EFA, principal component analysis (PCA) with varimax rotation was used. We based the decision about number of factors to retain on a combination of methods including eigenvalue >1.0, scree plots, as well as conceptual clarity, theoretical salience of the factors, and simple structure. Our goal was to have the smallest number of possible factors and for each item to load on only one latent factor. Items should preferably load greater than 0.40 on the relevant factor and less than 0.40 on all other factors (Stevens, 1996). For CFA, we tested null, one-factor, two-factor, and three-factor models with an evaluation of a series of model fit indices including the comparative fit index (CFI), the incremental fit index (IFI), the non-normed fit index (NNFI), and the root mean square error of approximation (RMSEA). CFI, IFI, and NNFI ≥ 0.95 are considered to be a superior fit; and RMSEA ≤ 0.06 is indicative of a good fit (Hu and Bentler, 1999).

Second, students were separated into the pass or fail group based on the passing score of 50 marks out of 100. The S-TSRI model that was established by EFA and confirmed by CFA was first tested in the two groups separately, and then the measurement and structural invariance were tested across the two groups by conducting a series of progressively restrictive invariance models. A model with no equality constraints was first established, followed by six models constraining the factor loadings, item intercepts, error variances, factor variances, factor covariances, and factor means equally (Vandenberg and Lance, 2000). Similarly, we performed measurement and structural invariance tests for gender and grade levels. Because of the over-sensitivity of Δχ2 to sample size, ΔCFI ≤ 0.01 (Cheung and Rensvold, 2002) and RMSEA ≤ 0.015 (Chen, 2007) were used to indicate invariance.

Third, the relationships between the dimensions of the S-TSRI, the sense of school belonging, and aggressive behavior were tested by structural equation modeling (SEM). Specifically, the two-step modeling approach (Anderson and Gerbing, 1988) was employed: the measurement model is essentially the CFA that examines the relationships between the latent constructs and their observed indicators, while the structural model examines the inter-correlations among the latent constructs (Schreiber et al., 2006). To evaluate the goodness of fit of the model, various indices (i.e., CFI, IFI, NNFI, and RMSEA) were used. Finally, the established structural model was examined separately in the pass and fail groups. Relations between S-TSRI and English language examination scores were also tested for the total sample, and pass and fail groups.



Ethical Approval

Ethical approval for this study was granted by the Institutional Review Board of Nanyang Technological University, Singapore. There were no personal identifiers in this dataset and the study authors do not have access to any information that could lead to the data being linked to specific students.



Procedure

The de-identified data for this study were obtained from an archival dataset from the Ministry of Education, Singapore. De-identified data comprised relevant information for the purposes of this study including demographics, students’ year-end English language examination score, and student ratings of the quality of teacher-student relationships, a sense of school belonging, and aggressive behavior. As English is the medium of instruction in the Singapore education system, all relevant information for the study was in English. Students had previously completed the survey in a classroom setting. The class form teacher was not present in the classroom when the survey was administered. Instead, an administrator was present to oversee the survey administration in the classrooms.



RESULTS


Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA)

Prior to CFA, we first performed an EFA using Sample A. The value of the Kaiser-Meyer-Olkin (KMO) was 0.937 and Bartlett’s test of sphericity was significant: χ2 (91, n = 3,289) = 25,484, ρ < 0.001, suggesting that the data were appropriate to proceed with factor analysis. Of the 40 items, a total of 26 items were dropped from subsequent analyses because these items either had very low communalities, loaded greater than 0.40 on multiple factors, or did not have a factor loading of at least 0.40 on any factor. These procedures resulted in a 3-factor, 14-item measure accounting for a total of 68.32% of the variance in S-TSRI scores. The three factors were labeled Satisfaction, Instrumental help, and Conflict. Specifically, items 1–5 reflect Satisfaction, items 6–10 reflect Instrumental help, and items 11–14 reflect Conflict (see Table 1).


TABLE 1. Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) of the S-TSRI.
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Based on the EFA results obtained, we used Sample B to conduct a CFA to confirm the three-factor structure of the S-TSRI. Instead of merely confirming the three-factor structure in CFA, we tested null, one-factor, two-factor, and three-factor models to provide evidence that the three-factor structure would indeed have the best relative fit in comparison to the others. The one-factor model comprised all 14 items loading on a single factor. The two-factor model comprised one factor representing the positive dimension (Satisfaction/Instrumental help: 10 items) of the TSR, and the other factor representing the negative dimension (Conflict: 4 items) of the TSR. The three-factor model comprised 5 items loading on the Satisfaction factor, 5 items loading on the Instrumental help factor, and 4 items loading on the Conflict factor as derived from the EFA. All model fit indices confirmed the superiority of the three-factor model over the other models (see Table 2): SBχ2 (74, n = 3,289) = 796, p < 0.001, CFI = 0.989, IFI = 0.989, NNFI = 0.986, and RMSEA = 0.054 (90% CI:0.051–0.058). The latent factor correlations were as follows: Satisfaction and Instrumental help, r = 0.70 (p < 0.001); Satisfaction and Conflict, r = −0.74 (p < 0.001); and Instrumental help and Conflict, r = −0.46 (p < 0.001).


TABLE 2. Testing for pass/fail invariance: Results of multigroup CFA on S-TSRI.
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Invariance Across the Pass Group and Fail Group

To test the invariance of the factor structure, the independent best-fit models for the pass and fail groups were established first (Byrne, 2006). We found that the three-factor model was good for the pass group: SBχ2(74, n = 5,851) = 1,260, p < 0.001, CFI = 0.990, IFI = 0.990, NNFI = 0.988, and RMSEA = 0.052 (90% CI:0.050–0.055); and the fail group: SBχ2(74, n = 615) = 164, p < 0.001, CFI = 0.988, IFI = 0.988, NNFI = 0.985, and RMSEA = 0.044 (90% CI:0.035–0.054). Subsequently, seven progressively restrictive invariance models were run to test the invariance of the three-factor structure of the S-TSRI across the pass group and fail group (see Table 2). ΔCFI ≤ 0.001 and ΔRMSEA ≤ 0.001 were indicative of the invariance of the two groups.



Invariance Across Gender

To examine the invariance of the factor structure, the independent best-fit models for the male and female groups were established first (Byrne, 2006). We found that the three-factor model was good for the male group: SBχ2(74, n = 3,190) = 582, p < 0.001, CFI = 0.991, IFI = 0.991, NNFI = 0.989, and RMSEA = 0.046 (90% CI:0.043–0.050); and the female group: SBχ2(74, n = 3,388) = 851, p < 0.001, CFI = 0.988, IFI = 0.988, NNFI = 0.986, and RMSEA = 0.056 (90% CI:0.052–0.059). Likewise, we performed seven progressively restrictive invariance models to test the invariance of the three-factor structure of the S-TSRI across gender (see Table 3). ΔCFI ≤ 0.001 and ΔRMSEA ≤ 0.001 provided evidence of gender invariance.


TABLE 3. Testing for gender invariance: Results of multigroup CFA on S-TSRI.
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Invariance Across Grade Level

To test the invariance of the factor structure, the independent best-fit models for different grade levels were established first (Byrne, 2006). We found that the three-factor model had a good fit for Primary 4: SBχ2(74, n = 2,247) = 369, p < 0.001, CFI = 0.991, IFI = 0.991, NNFI = 0.989, and RMSEA = 0.042 (90% CI:0.038–0.047); Primary 5: SBχ2(74, n = 2,186) = 538, p < 0.001, CFI = 0.989, IFI = 0.989, NNFI = 0.986, and RMSEA = 0.054 (90% CI:0.049–0.058); and Primary 6: SBχ2(74, n = 2,145) = 574, p < 0.001, CFI = 0.990, IFI = 0.990, NNFI = 0.987, and RMSEA = 0.056 (90% CI:0.052–0.061). Likewise, seven progressively restrictive invariance models were conducted to test the invariance of the three-factor structure of the S-TSRI across the grade levels (see Table 4). ΔCFI ≤ 0.001 and ΔRMSEA ≤ 0.001 provided evidence of invariance across the three grade levels.


TABLE 4. Testing for grade level invariance: Results of multigroup CFA on S-TSRI.
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Measurement Model and Structural Model

The measurement model included five latent constructs: Satisfaction (5 observed indicators), Instrumental help (5 observed indicators), Conflict (4 observed indicators), PSSM (18 observed indicators), and aggressive behavior (12 observed indicators). The results of the measurement model show a good model fit: SBχ2(892, n = 6,578) = 14,025, p < 0.001, with CFI of 0.965, IFI of 0.965, NNFI of 0.963, and RMSEA of 0.047 (90% CI: 0.047–0.048). The factor loadings ranged from 0.76 to 0.86 for Satisfaction, 0.71 to 0.81 for Instrumental help, 0.67 to 0.82 for Conflict, 0.21 to 0.67 for PSSM, and 0.25 to 0.68 for aggressive behavior. The factor loadings of all observed indicators on the latent constructs were significant (p < 0.001), suggesting that all latent constructs were well represented by their observed indicators. The five latent constructs were significantly correlated with each other (see Table 5).


TABLE 5. Correlations among latent constructs of the S-TSRI, school belonging, and aggression.
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Prior to investigating the paths in the structural model, we report the descriptive statistics for the study variables for the total sample as well as pass and fail groups. The means and standard deviations of the three dimensions of the S-TSRI, PSSM, and aggression are presented in Table 6. The independent t-tests suggest that students who passed the year-end English language examination report more satisfaction with their relationships with teachers (t = −4.74, p < 0.001), had a stronger sense of belonging in school (t = −9.31, p < 0.001), and had a much higher English language examination score (t = −94.94, p < 0.001) than students who failed the year-end examination. On the other hand, students who failed the year-end English language examination reported more conflicts with their teachers (t = 9.30, p < 0.001) and displayed more aggressive behavior (t = 8.00, p < 0.001) than students who passed the year-end examination. It was noted that both the pass and fail group students reported a similar level of instrumental help from their teachers (t = 1.36, p > 0.05).


TABLE 6. Descriptive analyses of the S-TSRI, school belonging, and aggression in all students, pass group, and fail group.
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To investigate our hypotheses, a structural model was examined. The structural model (see Figure 1) fit the data well: SBχ2(892, n = 6,578) = 14,025, p < 0.001, with CFI of 0.965, IFI of 0.965, NNFI of 0.963, and RMSEA of 0.047 (90% CI: 0.047–0.048). Results showed that the positive dimensions of TSR such as Satisfaction (β = 0.25, p < 0.001) and Instrumental help (β = 0.31, p < 0.001) strongly predicted school belonging, but Satisfaction (β = 0.04, p > 0.05) and Instrumental help (β = −0.04, p > 0.05) were unrelated to aggression. Conversely, the negative dimension of TSR, Conflict, was strongly related to aggression (β = 0.33, p < 0.001) but had a much weaker inverse relation to school belonging (β = −0.07, p < 0.01). Both Satisfaction and Instrumental help correlated positively with each other (β = 0.69, p < 0.001) but negatively with Conflict (Conflict and Satisfaction: β = −0.73, p < 0.001; Conflict and Instrumental help: β = −0.47, p < 0.001). School belonging and aggression were negatively correlated (β = −0.27, p < 0.001).
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FIGURE 1. Structural equation model. Latent constructs are shown in ellipses. The standardized coefficients of all paths from left to right represent the entire, pass, and fail samples, respectively, a = p < 0.001; b = p < 0.01; c = p < 0.05; ns = non-significant.


The structural model was then tested in the pass and fail groups separately (see Figure 1). Similarly, the model had a good fit for the pass group: SBχ2(892, n = 5,851) = 12,558, p < 0.001, with CFI of 0.967, IFI of 0.967, NNFI of 0.965, and RMSEA of 0.047 (90% CI: 0.047–0.048). The patterns of relationships for the pass group mirrored the results for the total sample. The structural model also had a good fit with the fail group: SBχ2(892, n = 615) = 2,125, p < 0.001, with CFI of 0.950, IFI of 0.950, NNFI of 0.947, and RMSEA of 0.047 (90% CI: 0.045–0.050). The patterns of relationships for the fail group were largely similar to those of the pass group and the total sample with a couple of exceptions. Conflict was not related to school belonging (β = 0.00, p > 0.05), and while this differed slightly from the pattern of findings for the total sample and pass group, this was in line with our hypothesis. The unexpected finding was that Instrumental help correlated positively with aggression (β = 0.15, p < 0.05) in the fail group.

Additionally, correlation analyses between TSRI dimensions (Satisfaction, Instrumental Help, Conflict) and the English language examination scores were performed. Students who reported more satisfaction with their relationships with teachers had higher English language examination scores (total sample r = 0.10, p < 0.01; pass group r = 0.09, p < 0.01; fail group r = 0.09, p < 0.05). Students who reported greater conflict with their teachers had lower English language examination scores (total sample r = −0.15, p < 0.01; pass group r = −0.09, p < 0.01; fail group r = −0.19, p < 0.01). Students’ perception of instrumental help from their teachers was found to be unrelated to students’ English language examination scores (total sample r = −0.02, p > 0.05; pass group r = −0.01, p > 0.05; fail group r = 0.02, p > 0.05).



DISCUSSION

This study aimed to develop a TSRI instrument examining the teacher-student relationship from the student’s perspective, appropriate for use in an Asian context. Findings from EFA suggested that the three factors of satisfaction, instrumental help, and conflict, can be extracted from the S-TSRI scores. This three-factor structure was confirmed via CFA in an independent sample, with the S-TSRI scales (Satisfaction, Instrumental Help, Conflict) showing evidence that the scores were internally consistent, with strong and satisfactory Cronbach alpha estimates, providing support for Hypothesis 1. Additionally, we tested competing models beyond the hypothesized three-factor model and evidence showed that the three-factor structure had the best fit with the data in comparison with the null, one-factor, and two-factor models. While the EFA approach plays a crucial role in the scale development and validation process, it cannot be used exclusively as a basis for a final determination regarding an underlying construct (Gorsuch, 1983; Thompson and Daniel, 1996). In the present study, both EFA and CFA procedures were used and rival models tested, thereby providing researchers with stronger evidence of the validity of the S-TSRI measure (Thompson, 2004).

As the S-TSRI is intended to be administered in a heterogeneous population of students with varying levels of academic achievement, it would be important to establish that the S-TSRI’s measurement properties are invariant across subgroups of the population. The present research investigated the measurement invariance of the three-factor structure of the S-TSRI across pass and fail groups of students using multigroup CFA. Results indicated configural, metric, scalar, error variance, factor variance, factor covariance, and factor mean invariance, providing support for Hypothesis 2. Put differently, this means that students from both the pass and fail groups in this Singapore sample interpreted the S-TSRI in a conceptually similar way. Similarly, we also established invariance across gender and across grade levels. Measurement invariance testing is, therefore, immensely helpful to increase our confidence about the robustness and validity of the S-TSRI measure. Establishing measurement invariance is an important step in the journey of validation of measures because if measurement invariance cannot be established, then a between-group difference cannot be interpreted without ambiguity as it will not be clear if this difference is due to a “true” difference on the construct of interest or to different psychometric responses to the scale items (Cheung and Rensvold, 2002).

We subsequently tested the differences between the pass and fail groups across various study variables. The pass group reported significantly higher scores on having a sense of school belonging and having a satisfactory relationship with their teachers, compared to the fail group. Those who failed reported significantly higher conflict with their teachers and significantly higher scores on aggression. Consistent with the research literature using samples from North America and Asia as would be expected, compared to students with lower academic achievement, those with higher academic achievement were more satisfied with the teacher-student relationship, had less conflict with their teachers, and more positive attitudes toward their teachers and schools (Chong et al., 2010; Sivan and Chan, 2013; Suldo et al., 2014). Interestingly, both the students from the pass and fail groups reported a similar level of instrumental help from their teachers. In this sample, from the students’ perspective, teachers did not discriminate and provided just as much instrumental help to the fail group as they did the pass group. This is a noteworthy finding that deserves some emphasis and elaboration. A positive teacher-student relationship is arguably even more vital to academically or behaviorally at-risk students. Researchers have shown that for academically at-risk samples, a positive teacher-student relationship was associated not just with students’ higher academic achievement but also students having a lower level of externalizing problems, and a stronger sense of school belonging and school engagement (Hughes and Kwok, 2007; Wu et al., 2010). Consistent with the tenets of attachment theory, for academically or behaviorally at-risk students, teachers serve as an important compensatory resource for these students.

Further evidence of the validity of the S-TSRI was established by providing evidence of satisfactory convergent and discriminant validity across the three samples: the total sample and the pass and fail groups of students. Specifically, we examined the relationships among the positive (satisfaction, instrumental help) and negative (conflict) teacher-student relationship dimensions, and outcomes, such as the students’ sense of school belonging and also their aggressive behavior in Hypotheses 3–6. The findings were all in line with previous research and in hypothesized directions with one exception for the fail group. Positive dimensions of teacher-student relationships were positively associated with each other, and inversely associated with negative dimensions (Wentzel, 2009; Cadima et al., 2015; Vervoort et al., 2015). Likewise, for outcome variables, a sense of school belonging has an inverse relationship with aggression (Cemalcilar, 2010; Duggins et al., 2016).

With respect to conflict, aligned with international research findings, conflict was found to be positively related to aggression (e.g., Sette et al., 2016) and had a weaker negative or non-significant association with a sense of school belonging (e.g., Duggins et al., 2016) for all three samples. For satisfaction and instrumental help, consistent with the literature, these were positively associated with a sense of school belonging and had weaker negative or non-significant associations with aggression for the total sample and the pass group (Suldo et al., 2014; Hagenauer et al., 2015; Sette et al., 2016). For the fail group, instrumental help was positively correlated with aggression (β = 0.15, p < 0.05), and this was an unusual finding. We had earlier reported similar levels of instrumental help from teachers for both the pass and fail groups of students. Despite the fail group (academically at-risk students) having higher levels of aggression and greater conflict with teachers which are consistent with international literature (Chong et al., 2010; Sivan and Chan, 2013; Suldo et al., 2014), teachers did not reduce or shy away from providing the necessary support and help to these students. The students in the fail group would very likely exhibit a different needs profile, given their greater levels of conflict with teachers and higher aggression levels. From the students’ perspective, instrumental help from teachers is likely to be assumed or expected as part of a teacher’s role, and these higher levels of aggression displayed by these academically at-risk students could be due to a variety of factors including these students having difficulties in emotional self-regulation, relationship issues at home or among peers, not all of which are necessarily teacher-related issues. It may also be possible that this correlation is directly or indirectly related to behavioral practices from other personnel besides the form teacher. Importantly, as this is a cross-sectional study, no causality is implied in this finding.

Furthermore, we performed correlation analyses between TSRI dimensions (Satisfaction, Instrumental Help, Conflict) and the English language examination scores to provide evidence for criterion validity. As would be expected, results showed that students who reported a greater satisfaction in the teacher-student relationship had higher English language examination scores in the total sample of students as well as pass and fail groups of students. Students who had more conflictual relationships with their teachers had lower examination scores for English language across all three samples. Students’ perceptions of instrumental help was unrelated to academic achievement. These findings are consistent with extant research which shows that a positive satisfactory teacher-student relationship was found to be related to students’ higher academic achievement, and a negative conflictual teacher-student relationship was related to students’ lower academic achievement (Hamre and Pianta, 2001; Wu et al., 2010).

Some limitations of the study and directions for future work would be helpful to point researchers to further work in the area of teacher-student relationships or specifically on the S-TSRI. We established measurement invariance for three dimensions in the present study: levels of academic achievement, gender, and grade level. Measurement invariance could be tested for other relevant and key dimensions not examined in the current study. For levels of academic achievement, we used students’ end-of-the-year English language examination score in the study. Future work could also use other subjects such as Mathematics. With respect to establishing convergent and discriminant validity for the current study, we only used two outcome variables, a sense of school belonging, and aggressive behavior. Additional outcome variables could be studied to provide further validity information for the S-TSRI. In the present study, only upper primary school students were included, and future studies can extend the validation work to older students. Future work can also consider examining the cross-cultural validity of the scores from the S-TSRI, as well as to report test-retest reliability for the S-TSRI. It will also be helpful for future work to examine how the quality of dyadic teacher-student relationships and its outcomes might be influenced by parents, peers, other teachers, and personnel.

In conclusion, the 14-item S-TSRI is a brief measure of the quality of teacher-student relationships viewed from the students’ perspective. Findings from this study show that the measure has robust psychometric properties, and yields scores that are reliable and valid in this large sample of primary school students from Singapore. Brief yet robust measures such as this reduce respondent fatigue and can be more efficiently administered alongside other measures in schools.
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Valid measures of student motivation can inform the design of learning environments to engage students and maximize learning gains. This study validates a measure of student motivation, the Reduced Instructional Materials Motivation Survey (RIMMS), with a sample of Chinese middle school students using an adaptive learning system in math. Participants were 429 students from 21 provinces in China. Their ages ranged from 14 to 17 years old, and most were in 9th grade. A confirmatory factor analysis (CFA) validated the RIMMS in this context by demonstrating that RIMMS responses retained the intended four-factor structure: attention, relevance, confidence, and satisfaction. To illustrate the utility of measuring student motivation, this study identifies factors of motivation that are strongest for specific student subgroups. Students who expected to attend elite high schools rated the adaptive learning system higher on all four RIMMS motivation factors compared to students who did not expect to attend elite high schools. Lower parental education levels were associated with higher ratings on three RIMMS factors. This study contributes to the field’s understanding of student motivation in adaptive learning settings.
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INTRODUCTION

Adaptive learning systems use various learning algorithms, such as machine learning and item response theories, to personalize the learning sequence for each student. Personalization is based on system-generated student learning profiles, which are informed by students’ performance on an initial knowledge diagnostic, and continuously updated with student usage data and learning behaviors. As students spend more time in the system, their learning profiles become more accurate and allow for greater personalization (Hauger and Köck, 2007, 355–60; Van Seters et al., 2012, 942–52). Well-known adaptive learning systems include Knewton, ALEKS, i-Ready, Achieve3000, and various cognitive tutor programs.

Studies show that adaptive learning systems are often effective at promoting student learning. A review found that 32 of 37 (86%) studies on the effects of adaptive learning reported positive learning achievement outcomes (Xie et al., 2019, 11). A comparison of 6,400 courses found that courses with adaptive assignments produce greater learning gains than courses without adaptive assignments (Bomash and Kish, 2015, 8–15). A large-scale effectiveness study found that an adaptive learning system improved the average student’s performance on an algebra proficiency exam by approximately 8 percentile points (Pane et al., 2014, 127). Another study found that over 2 years, personalized learning improved student mathematics performance, equivalent to a 3 percentile gain on a standardized assessment (Pane et al., 2017, 3).

The extent to which students benefit from adaptive learning systems may depend in part on their experiences of motivation while using such systems. Student motivation influences both the learning process and its outcomes (Pintrich and de Groot, 1990, 33–40; Zimmerman et al., 1992, 663–76; Carini et al., 2006, 1–32; Glanville and Wildhagen, 2007, 1019–41; Kuh et al., 2007, 1–5). Unfortunately, students’ motivation tends to decline as they progress through K-12 educational systems (Christidou, 2011). This decline has been linked to educational systems’ inadequate fulfillment of students’ needs for autonomy, self-efficacy, and relevance in their learning (Gnambs and Hanfstingl, 2016, 1698–1712). To prevent or reverse this trend, it is vital to understand where motivation is lost and for whom. Measuring student motivation may improve adaptive learning systems by enhancing the accuracy of student learning profiles, the basis for personalization.

One popular framework for measuring student motivation is the Attention Relevance Confidence Satisfaction (ARCS) model of student motivation. The ARCS model was developed in the context of face-to-face classroom instruction but has since been applied in computer- and Web-based instructional settings (e.g., Keller, 1999, 39–47; Astleitner and Hufnagl, 2003, 361–76). The ARCS Model posits that four factors must be present to motivate a student (Keller, 1987, 1–2):

• Attention: The learning experience must capture and hold the student’s attention, for example by stimulating curiosity and varying the presentation style.

• Relevance: The learning experience must feel personally relevant to the student. It might meet a specific need such as a credential, align with the student’s motives or values, or connect to familiar experiences.

• Confidence: The learning experience must elicit a sense of confidence in one’s ability to learn. It might do this by setting clear requirements for success and providing appropriately challenging opportunities.

• Satisfaction: The process or results of the learning experience must feel satisfying to the student. Learning experiences can promote satisfaction by providing meaningful opportunities to apply new skills, reinforcing students’ successes, and expressing that all students are evaluated using the same standards.

The ARCS model has implications both for measuring students’ motivation and for improving educational interventions to enhance motivation. Keller’s Motivational Tactics Checklist (Keller, 2010, 287–91) describes strategies for supporting each of the four factors of the ARCS Model. User instructions designed to support even one factor of the ARCS Model have been shown to improve performance over instructions that have not been manipulated to support motivation (Loorbach et al., 2007, 343–358).

The Instructional Materials Motivation Survey (IMMS) is the original measure of student motivation based on the ARCS model (Keller, 2010, 277–87). The IMMS is widely used to measure students’ needs prior to engaging with instructional materials, and to measure students’ reactions after engaging with instructional materials. It consists of 36 items arranged in four subscales corresponding to the ARCS model’s components of motivation. One validation study supported the validity of the IMMS, reporting Cronbach’s alpha ≥0.75 for all IMMS dimensions, interdimension correlations from 0.40 to 0.80, and statistically significant correlations with global satisfaction ratings (Cook et al., 2009, 1507–8). Meanwhile, three studies found that it is necessary to reduce the number of items on the IMMS to strengthen the measure’s psychometric properties (Huang et al., 2006, 250; Loorbach et al., 2015, 9; Hauze and Marshall, 2020, 49–64).

The 12-item Reduced IMMS (RIMMS) consists of three items measuring each of the four IMMS subscales, respectively. A validation study found that the RIMMS fits the four factors of the ARCS Model better than the IMMS (Loorbach et al., 2015, 204–218). The RIMMS is appropriate for measuring students’ responses to adaptive learning technology; it was validated in an individual learning setting (Loorbach et al., 2015, 204), and has been applied in a range of computer-based learning settings (Khacharem, 2017, 4; Linser and Kurtz, 2018, 1508; Nel and Nel, 2019, 178–80; Villena Taranilla et al., 2019, 6). These studies have generally reported acceptable subscale reliabilities for each of the four subscales: attention (α = 0.73–0.90), relevance (α = 0.69–0.82), confidence (α = 0.59–0.89), and satisfaction (α = 0.82–0.88). These studies have also found evidence of measure sensitivity: they have detected pre- intervention- to post-intervention change.

The RIMMS was validated in the Netherlands (Loorbach et al., 2015, 1) and has since been applied in Spain, the United States, Holland, the United Kingdom, Canada, and South Africa (Linser and Kurtz, 2018, 1508; Nel and Nel, 2019, 178; Villena Taranilla et al., 2019, 4). Yet no studies to date have investigated its psychometric properties in Eastern cultures. Validation is essential when applying a measure in a new culture, as culture influences both behavior and cognition (Han, 2010, 297–88; Varnum et al., 2010, 9–13; Millar et al., 2013, 138–57). Consequently, instruments do not necessarily retain their psychometric properties when used in new cultural contexts (Hambleton et al., 2005; Dai et al., 2020, 3–5). For example, researchers who translated the IMMS into Turkish found that it required substantial modification to exhibit sound psychometric properties (Kutu and Sozbilir, 2011, 292).

The present study aims to (1) validate the RIMMS (Loorbach et al., 2015, 204–18) in a sample of Chinese middle school students using an adaptive learning system, and (2) examine associations among student motivation and student background characteristics in this setting. While China’s online education market is large, with 144 million online education users in 2017 (China Internet Network Information Center, 2017), adaptive learning is relatively new to this market. Accordingly, research on students’ motivation while using adaptive learning systems in China is nascent. Validating a measure of student motivation for this context is key to improving adaptive learning systems to support Chinese students’ motivation and learning.

In addition to validating the RIMMS in this sample, the present study aims to illustrate the utility of student motivation measures for identifying sub-groups of students who may require motivational support. For example, patterns of motivation or engagement may differ by educational aspirations (Roebken, 2007, 3–9; Gutman and Schoon, 2018, 114–15), socioeconomic status (Willms, 2003, 48), gender (Hsieh et al., 2015, 341–45), or familiarity with the learning format (Miller et al., 2011, 1431; Orfanou et al., 2015, 238). Detecting these differences may improve the precision with which adaptive learning systems can target motivational support.



MATERIALS AND METHODS


Participants

Participants were 429 students from 21 provinces in China. Recruitment targeted a wide range of provinces and schools. The study included all schools and students that agreed to participate. Students’ ages ranged from 14 to 17. Most students were in 9th grade. They represented typical students of their age in their provinces. As incentives, students received school supplies (e.g., pens, ruler, and eraser).



Procedures

The study took place in 21 provinces. All participants went to designated schools or learning centers in their provinces and received free transportation and boarding if necessary. Over two consecutive days in the summer, participants used Squirrel AI Learning for a total of 6 h and 40 min. Participants followed identical learning schedules, including times for studying, breaks, and lunch. The schedule was designed to maximize time spent in the Squirrel AI Learning system. Participants used Squirrel AI Learning individually in school computer labs; they did not receive human instruction or tutoring. A researcher monitored each computer lab to provide technical assistance and to ensure that students followed the schedule. An independent research organization monitored study implementation by proctoring exams and enforcing uniform learning schedules.



Measures

Before students used Squirrel AI Learning, they were provided with a basic-information questionnaire, which included student information (e.g., year of birth, gender, grade level) and family background information (e.g., parent education level).

After using Squirrel AI Learning, students were asked to complete a paper version of the RIMMS in Chinese. The RIMMS was administered after students used Squirrel AI Learning to measure students’ experiences of motivation while using the system, consistent with prior studies using the RIMMS and IMMS (Loorbach et al., 2015, 204, 211). The research team translated the English version of RIMMS into Chinese, and back translated to guarantee the accuracy of the survey (see Table 1). Students were given a maximum of half an hour to complete the survey, but most students completed the survey within 10 min.


TABLE 1. Standardized factor loadings based on CFA (N = 417).
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Instructional Materials

One of the first Chinese developers to release an adaptive learning system, Squirrel AI Learning has established over 2,000 learning centers in over 700 cities serving almost 2 million registered accounts. Users represent a range of socioeconomic status, urbanicity, and academic achievement. For a more detailed description of the Squirrel AI Learning System, see Li et al. (2018), 46–8.

Participants studied Squirrel AI Learning 9th grade math content. The content was considered review for the students, consistent with the predominant use of Squirrel AI Learning in China. Topics included quadratic equations, parallelograms, and linear functions.

Squirrel AI Learning’s product design is grounded in many of the same design principles specified in the ARCS Model as motivation supports (Keller, 1987, 2–7). Of the ARCS Model’s four motivational factors, the Squirrel AI Learning system is primarily designed to support student confidence and attention.

The Squirrel AI Learning system’s adaptive learning technology presents each student with problems targeted to their ability, so that problems are neither too challenging nor too simple. This is consistent with Keller’s recommendations for supporting student confidence, based on the ARCS Model: “The success experience will be meaningful and will stimulate continued motivation if there is enough challenge to require a degree of effort to succeed, but not so much that it creates serious anxieties or threatens failure” (Keller, 1987, 4).

Keller (1987), 5 also specified that instructional materials can support confidence by providing corrective feedback. The Squirrel AI Learning system includes an intelligent, immediate feedback mechanism. After completing each problem, students are told whether they have answered correctly, with elaborated explanations and opportunities to correct their work. Research has demonstrated the benefits of such instant and frequent feedback (Hattie and Timperley, 2007, 81–112).

To support students’ attention, Keller recommends promoting an inquiry mindset by engaging students in problem solving (Keller, 1987, 2–3). The Squirrel AI Learning system aims to foster an inquiry mindset through its learn-by-doing approach, in which students learn by solving problems, with the option to use additional resources as needed. The Squirrel AI Learning system uses the student’s learning profile to select the most appropriate learning resources for the student, such as instructional videos, lecture notes, and worked examples. Using a variety of instructional supports further supports students’ attention (Keller, 1987, 2–3).



Analysis

To answer RQ1, we used confirmatory factor analysis (CFA), widely considered a rigorous quantitative approach to validate instruments (Wang and Wang, 2012). We specified the four-factor model proposed in RIMMS (Figure 1) and applied several criteria to determine whether the data fit this model. While 0.3 is a conventional threshold for factor loadings (Brown, 2006), to be conservative we only considered a factor acceptable if it met a higher factor loading threshold of 0.4 (Ford et al., 1986). In addition to examining the value of factor loadings, we also investigated whether each factor loading demonstrated statistical significance. Furthermore, we examined indices of model fit: Standardized Root Mean Square Residual (SRMSR) <0.05 indicates close approximate fit; Comparative Fit Index (CFI) of >0.9 represents reasonably good fit; Tucker Lewis Index (TLI) >0.9 indicates reasonably good fit (see Hu and Bentler, 1999). Finally, we examined Cronbach’s alpha to assess reliability of the factors, applying reliability threshold of >0.7, a widely used threshold in educational studies (Nunnally, 1978).
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FIGURE 1. Factor and item relationships tested in confirmatory factor analysis.


Next, for RQ2, we used a multiple indicators multiple causes (MIMIC) model, a type of structural equation model which relates CFA-based results to student and family background information. Based on our review of the literature, as well as consultations with expert teachers, the indicators selected for examination during the MIMIC modeling process included student gender, student familiarity with the content, student education aspiration, and parent education level. Specifically, gender was a binary variable (female or male; “male” was the reference level). Student familiarity with computers was a self-report binary variable (very familiar or not; “not familiar with computers” was the reference level). Student education aspiration was a binary variable (expect yourself to attend an elite high school or not; “not expecting to attend an elite high school” was the reference level). Parent education level was a binary variable (high = at least one parent’s highest degree was college or above, or low = neither parents attended college or above; low was the reference level). Student grade level was excluded from the analysis because 96% of the sample were grade 9 students and there was little variance in the variable.

The analysis team analyzed only a de-identified dataset. All analyses were completed in Mplus.




RESULTS

A total of 417 students completed the Chinese version of RIMMS. For RQ1, with an RMSEA of 0.059, the four-factor CFA demonstrated close fit with the data (Byrne, 1998). CFA analyses also indicated robust item loadings (all larger than 0.6) on this model for the validation data (see Table 1), and all factor loadings were significant (p < 0.001). In addition, indices of model fit were very robust: the final model showed an SRMSR of 0.024 (values <0.05 indicate close approximate fit), a CFI of 0.984 (values >0.9 represent reasonably good fit), and a TLI of 0.978 (values >0.9 indicate reasonably good fit). In addition, Cronbach’s Alpha indicated high reliabilities for the four factors of RIMMS: Cronbach’s alpha is 0.89 for attention, 0.80 for relevance, 0.86 for confidence, and 0.89 for satisfaction (Nunnally, 1978). This indicated that the four-factor RIMMS model is valid for making inferences about student motivation among Chinese 9th grade students in an adaptive learning setting.

For RQ2, a total of 397 students provided complete information on both the RIMSS and the background survey. The MIMIC model demonstrated close fit with the data: the final model showed a SRMSR of 0.026, a CFI of 0.978, and a TLI of 0.969. Based on the MIMIC model, educational aspiration was positively related to all four RIMMS factors: attention (B = 0.380, p < 0.01), relevance (B = 0.432, p < 0.01), confidence (B = 0.333, p < 0.01), and satisfaction (B = 0.148, p < 0.01). Parental education level was negatively related to attention (B = −0.235, p < 0.05), relevance (B = −0.311, p < 0.01), and satisfaction (B = −0.260, p < 0.05), but not confidence (p = 0.299). Neither student familiarity with computers nor student gender were significantly associated with the motivation factors. See Figure 2 for details.
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FIGURE 2. Associations between student background and RIMMS. Insignificant loadings were excluded from the figure.




DISCUSSION

Motivation is integral to academic success (Pintrich and de Groot, 1990, 33–40; Zimmerman et al., 1992, 663–76; Carini et al., 2006, 1–32; Glanville and Wildhagen, 2007, 1019–41; Kuh et al., 2007, 1–5). Measuring motivation is foundational to improving it. This study validated a measure of student motivation, the Reduced Instructional Materials Motivation Survey (RIMMS), in a sample of Chinese middle school students using an adaptive learning system for math content review. A CFA found evidence of validity: RIMMS responses retained the four-factor structure intended by the measure’s developers – attention, relevance, confidence, and satisfaction. This finding adds to the growing body of evidence suggesting the RIMMS can be used to draw valid inferences in a variety of cultures (Linser and Kurtz, 2018, 1508; Nel and Nel, 2019, 178; Villena Taranilla et al., 2019, 4). This is the first study, to our knowledge, that extends these findings to China. As adaptive learning systems become increasingly popular in China, such measures can be used to design systems that adapt not only to students’ learning progress, but also to their motivational needs.

This study illustrates how the RIMMS can be used to identify differences in students’ motivation profiles. Findings are consistent with prior research highlighting the relationship between self-efficacy and academic goal setting (Bandura and Schunk, 1981). Students with higher education aspirations (who expected to attend elite high schools) rated the Squirrel AI Learning system higher on all four RIMMS motivation factors: attention, relevance, confidence, and satisfaction. These students may have felt that Squirrel AI Learning math content was relevant to their educational aspirations. They may have had greater prior mathematical ability, resulting both in higher educational aspirations and confidence when using Squirrel AI Learning. They may also have foreseen or experienced satisfying opportunities to apply these skills in pursuit of admission to elite high schools.

Further, the RIMMS was able to detect differences in student motivation by parental education. Measuring socioeconomic differences in motivation is especially important given that students from families of low socioeconomic status are more likely to be disengaged in school, a pattern that has been reported in both Eastern and Western cultures (Willms, 2003, 48; Hannum and Park, 2004, 8–12). By contrast, the present study found that students who reported lower parental education rated the Squirrel AI Learning System higher on the attention, relevance, and satisfaction factors of motivation than participants who reported higher parental education. This novel finding illustrates the utility of measuring product- or situation-specific motivation to reveal nuances in broader trends.

In this study, gender did not predict students’ RIMMS ratings of an adaptive learning system. Given that gender stereotypes negatively affect girls’ math performance in both Eastern and Western cultures (Beilock et al., 2010, 1861; Song et al., 2016, 943–952), it is encouraging that male and female students reported similar motivational experiences using Squirrel AI Learning. More research is needed to clarify the conditions under which gender may affect students’ experiences with edtech. While some studies have found an association between gender and edtech engagement (Lowrie and Jorgensen, 2011, 2246–47; Hsieh et al., 2015, 341–45), others have found that males and females tend to perceive edtech similarly (Meiselwitz and Sadera, 2008, 238; Ituma, 2011, 61; Orfanou et al., 2015, 237). Validated measures of student motivation, such as the RIMMS, may be instrumental for identifying factors associated with gender differences in edtech engagement.

This study found that familiarity with computers did not predict students’ motivational experiences with an adaptive learning system. It may be that general computer familiarity is too low a bar to distinguish among 9th grade students. We included this variable because some participants were from rural areas with limited computer access, but most students reported they were familiar with computers. Other studies reporting associations between system familiarity and user experience have generally measured platform-specific experience, such as experience with educational games or learning management systems (Miller et al., 2011, 1428; Orfanou et al., 2015, 233).

Psychometrically sound measures of student motivation, such as the RIMMS, will enable researchers and developers to better understand students’ experiences with adaptive learning systems. This information could be used in efficacy studies to explore how outcomes vary by student engagement. It could also be useful for product development. In an adaptive learning system, motivation data could improve the accuracy of student learning profiles, facilitating a more personalized learning experience. For example, the system might learn that a student is low on a specific motivation factor, then boost that factor’s salience for that student by applying factor-specific strategies from Keller’s Motivational Tactics Checklist (Keller, 2010, 287–91). Adaptive learning systems will become increasingly powerful as they develop the capacity to personalize not only educational content but also motivational supports.


Limitations

Some aspects of the study design limit the external generalizability of our findings. The current study focused only on 9th grade students and on a limited number of mathematics topics. Future studies should explore whether the RIMMS retains its four-factor structure, and whether associations between student characteristics and motivation hold, in other grades and subject areas. This study was conducted over a relatively short timeframe (2 days). Participants had not used the Squirrel AI Learning system before this study; it is possible that the study was too short for the novelty to wear off. The research team accepted these tradeoffs to arrange for a large sample of students from many regions of China to use the adaptive learning system at the same time. Finally, our findings regarding the association between parental education and motivation may not generalize to socioeconomic status more broadly. This study used student-reported parental education as a proxy for socioeconomic status because Chinese schools do not offer free or reduced-price lunch, and students may not be able to provide accurate information about parental income.



Conclusion

Adaptive learning systems are often effective learning tools. While they are common in the United States and elsewhere, they are relatively new and gaining popularity in China. To develop effective, engaging systems, developers need information about students’ experiences. While validated measures of student motivation exist, little is known about their applicability in a Chinese adaptive learning context. This study found that the RIMMS can be used to draw valid inferences about Chinese 9th grade students’ experiences of motivation when using an adaptive learning system intensively over a short timeframe for math content review.
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The purpose of this study was to explore the factor structure and psychometric properties of the Chinese version of Family Quality of Life Questionnaire (Chinese FQoL-Q) for children with developmental disabilities (CDD) under the background of Chinese culture. The item analysis, exploratory factor analysis, confirmatory factor analysis, and reliability test were carried out on survey data from a sample of 845 families of CDD. It was found that the Chinese FQoL-Q involved seven factors with 35 items, including economy and leisure, physical and mental health, parenting, family communication, support from others, professional support, and career development. The measurement model of Chinese FQoL-Q reflected traditional Chinese culture and parents’ perception of education or rehabilitation for CDD in China. The Chinese FQoL-Q is reliable and valid for assessing the quality of life for family members with developmental disabilities.
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INTRODUCTION

Since the 1980s, research on quality of life (QoL) for individuals in relation to special educational needs has gradually emerged and obtained fruitful achievements, in order to satisfy the increasing demands on welfare policy-making, supportive project-design, and service evaluation for people with disabilities (Schalock et al., 2002). At the beginning of the 21st century, the research focus of QoL shifted from an individual perspective toward family, as family has gradually become the main source of support for their children. Legislation and policies in countries (i.e., Individuals with Disabilities Education Act in the United States and Persons with Disabilities Education Ordinance in China) have also attached great significance to the role of family for education and rehabilitation of their family members with disabilities (Zuna et al., 2009). Family quality of life (FQoL) has thus become an area of considerable interest internationally (e.g., Brown et al., 2006).

The concept of FQoL was defined as “conditions where the family’s needs are met, and family members enjoy their life together as a family and have the chance to do things which are important to them” (Park et al., 2002). This definition has been challenged due to the dynamic sense of the family’s well-being, in which context, system, policies, and programs interact on both individual and family level needs (Zuna et al., 2010). Such an interactive perspective of FQoL might be related to the adoption of systemic and ecological models of human development, and emphasize on examining family members’ perceptions and dynamics of the family unit as a whole. Zuna et al. (2009) further proposed four major explanatory concepts to build FQoL theory: (1) systemic concepts, (2) performance concepts, (3) individual-member concepts, and (4) family unit concepts. These factors singly or collectively interact with each other to result in an FQoL outcome, which is conducive to improving practices and services for families of, and individuals with, disabilities. Except for the four concepts, Zuna et al. (2010) also stressed three themes in relation to FQoL: (1) the subjective impressions of family members’ satisfaction, (2)meeting individual family member’s needs, and (3) the family as a unit in evaluating FQoL. In general, the complexity of FQoL implies that the development of measurement tools has been a challenge, especially when people with disabilities are involved.

In a western context, there are three important disability-related measures of FQoL (Zuna et al., 2009). The first one is the Beach Center Family Quality of Life Scale (Beach Center FQoL-S; Hoffman et al., 2006), which has been adapted and validated in different languages and regions (e.g., Balcells-Balcells et al., 2011; Chiu et al., 2017). It is a 5-point Likert scale and is composed of 25 items on five dimensions including physical/material well-being, family interaction, parenting, disability-related support, and emotional well-being. The second important disability-related measurement is the International Family Quality of Life Survey, which evaluates FQoL of individuals with disabilities of any age and has been translated into 16 languages and widely used in over 20 countries (International FQoL-S; Brown et al., 2006; Isaacs et al., 2007). It measures FQoL based on nine dimensions (health, financial wellbeing, family relationships, support from other people, disability-related services, influence of values, careers and preparing for careers, leisure and recreation, and community interaction) from six aspects (importance, opportunities, initiative, stability, attainment, and satisfaction). It is also a 5-point Likert scale, and families can add narrative description. The International FQoL-S was revised in 2007 and its confirmatory study on the factorial structure is still in progress (Isaacs et al., 2012). The third instrument is the Latin American Family Quality of Life Scale (Latin American FQoL-S) that was formulated based on 183 families of children with intellectual disabilities in Latin America. This scale was a Spanish-language scale, and consists of 43 items on six dimensions: emotional well-being, personal strength and development, rules of cohabitation, physical/material well-being, family life, and interpersonal and community relations (Aznar and Castanon, 2005).

The Beach Center FQoL-S and the International FQoL-S are more widely used (Samuel et al., 2012), whereas the Latin American FQoL-S was specially formulated on the basis of the high unemployment rate and poverty status in Latin America. There are some differences among these scales. For example, despite both the Beach Center FQoL-S and the Latin American FQoL-S having dimensions of emotional well-being and physical/material well-being, the specific items on the two dimensions are different. Compared to the Beach Center FQoL-S, the Latin American FQoL-S has a special item “live in peace” on its emotional well-being dimension. This might be related to the colonial history of Latin America (Martin and Wasserman, 2007, translated by Huang, 2007), during which their policies were not stable (Ministry of Business, 2017) and the Latin Americans were longing for peace (Su, 1988). That also explains why the Latin American FQoL-S focuses on items like “eat, cloth” on physical/material well-being, which is consistent with Latin American’s poor economy, high unemployment rate, and unfair distribution (Aznar and Castanon, 2005; Wu, 2014). On the contrary, the Beach Center FQoL-S focuses on items such as “My family members have transportation to get to the places they need to be” on physical/material well-being, probably because of relatively good economic condition in the United States.

A common concern underlying these differences among the instruments is related to culture. That is, the present instruments did not take enough consideration on special populations such as groups with low income or minorities (Hoffman et al., 2006). It is thus imperative to examine the quality of life based on countries, language, and cultural background (Verdugo et al., 2005).

In China, an individual submits to his or her family and family interests are more important than the individual’s (Xu et al., 2018). Compared to the western culture that emphasizes individualism, the Chinese culture tends to attach more significance to family, the collective, and the country (Huo, 2018). Moreover, the fact that the development of special education in China started later than in Western countries has resulted in a lack of diversity and foresight in parents’ perception of education, rehabilitation, and demand for professional support services. Due to collectivism and the limited development of special education in China, Chinese parents are likely to suppress their own needs, and focus more on the defects of their children and family difficulties. In this regard, the Chinese parents’ demand for professional support services may be different from that in Western countries. These cultural differences probably lead to different factorial structures of FQoL of children with developmental disabilities (CDD) between China and the West.

Domestic research on FQoL of CDD mainly focuses on investigating the status quo by borrowing the Western scales (Hu and Wang, 2012) or using individual interviews (Luo, 2014; Li, 2016). It is necessary to construct a FQoL scale for families of CDD in China. The theoretical consideration of this study would first reference four major explanatory concepts of FQoL theory proposed by Zuna et al. (2009), and three themes of FQoL (Zuna et al., 2010) to construct initial interview questions in relation to family relationships, access to information and services, child functioning, and overall life situation. The second theoretical support comes from the three most important disability-related measures of FQoL. The dimensions and items on the Western FQoL scales are crucial references for constructing a Chinese version of FQoL. By doing so, the cultural differences emerge as the third theoretical consideration for the current study. The fourth theoretical consideration of the current study is related to needs and dilemmas that the Chinese family of CDD encounter and suffer from. Domestic research has indicated three major dilemmas: financial difficulty, poor quality of professional rehabilitation, and shortage of time and energy in taking good care of their kids (Huang and Liu, 2006; Chen and Chen, 2016). Based on the four theoretical considerations, this study aims at constructing factor structure and measurement index systems of FQoL of CDD in China, in order to better evaluate the quality of family support, and to better design and implement individualized family support programs.



MATERIALS AND METHODS


Participants

Convenient sampling of 845 parents of CDD were recruited from special education schools, disabled persons’ federations, and private institutions in Henan province (middle part of China), Chongqing City and Sichuan province (southwest of China), and Guangdong province (southeast of China). It is worth noting that the CDD in this study refers to individuals under the age of 18 who have been medically diagnosed with significant and long-term developmental delays due to physical or psychological reasons. Among 845 participants, 272 reported having only one child (32.2%), 564 two or more children (66.7%) in their families, and nine did not report the number of their children; 270 were males (32.0%), 570 females(67.5%), and five did not report their gender; 375 were from the city(44.4%), 400 from the countryside(47.3%), and 70 did not report their location; 550 were mothers(65.1%), 240 fathers(28.4%), 34 parental grandparents(4%), 17 maternal grandparents (2.0%), and four did not report their identification; 369 residential conditions involved a nuclear family (43.7%), 355 were three generations under one roof (42%), 62 were extended family (7.3%), 45 were single-parents family (5.3%), four were four generations under one roof (0.5%), and 10 did not report their residential condition.



Procedure

The research process references the relational ethical framework proposed by Flinders (1992), and is in line with ethical norms from the principles of informed consent, confidentiality, and avoidance of injury. The specific strategies in relation to ethical issues involve: (1) obtaining the informants’ agreements without imposing on them through fully explaining the aims of the study and the role both they and the researcher would play; (2) informing the participants about the privacy and confidentiality rules of conducting the study; and (3) the researcher’s empathy and understanding toward any of the participants’ description in relation to the sensitive issue regarding the participants’ frustration and stress of the incapability of taking care of their children with developmental disabilities, which was very important to encourage the participants to share their real perceptions.


Formation of Initial Dimensions and Questionnaire

Based on the theoretical considerations discussed before, this study first conducted a semi-structured interview to form initial dimensions and a questionnaire of FQoL of CDD in China. Forty family members of CDD were recruited according to purposeful sampling strategy. They were: (1) chosen through special schools and rehabilitation centers, because only those who would like to spend time and money on their child’s education and rehabilitation would understand the impact of a CDD on their family; (2) a family member who took the main responsibility of accompanying and caring for their CDD for quite a long time; (3) able to orally express their ideas and feelings in relation to FQoL; and (4) willing to communicate with the researchers, as only those who trusted the researchers would reveal their authentic voices. The interview involved such questions as “how do you feel about your family relationships, and why?,” “which parts of your family life are satisfying for you and your family?,” “what are your family’s physical and spiritual needs for better family life satisfaction?,” and “what are the challenges and problems in relation to your family life satisfaction?” All interviews were recorded and transcribed in written forms. Constant comparative analysis (Fram, 2013) was used to group similarities and differences in family members’ descriptions in relation to basic characteristics of family life satisfaction.

The initial Chinese FQoL Questionnaire (Chinese FQoL-Q) involves 10 dimensions: (1) physical health, i.e., physical conditions of family members; (2) mental health, i.e., psychological and emotional characteristics of the family; (3) family communication, i.e., the interpersonal relationship between family members; (4) financial situation, i.e., family income and expenditure; (5) leisure life, i.e., the degree and opportunity of family involvement in leisure activities; (6) career development, i.e., career development of family members; (7) parenting, i.e., the way and content of family education; (8) relationship with others, i.e., characteristics of the relationship between family members and others extended family members; (9) professional support, i.e., the family receives relevant support from the government, the disabled persons’ federation, and other departments; and (10) support from others, i.e., emotional and daily support from others or other families with CDD (Table 1).


TABLE 1. Categories and specific descriptions of parents with CDD.

[image: Table 1]The initial Chinese FQoL-Q contains 72 items that were constructed based on the two more widely used Western tools (the Beach Center FQoL-S and the International FQoL-S). For example, under the dimension of Parenting in the initial Chinese FQoL-Q, the description of the item “My family helps children learn to be independent” referenced to descriptions of items under Parenting in the Beach Center FQoL-S.

The 10 dimensions and 72 items on the initial Chinese FQoL-Q are not only consistent with Zuna et al. (2009) systematic, performance, individual-member, and family unit concepts, but also reflects the three themes: emphasizing family members’ subjective impressions of family life satisfaction, meeting individual family member needs, and taking the whole family as a unit to evaluate FQoL (Zuna et al., 2010). It was a self-reported questionnaire in which each item scored from 1 to 5, the highest score referring to the most consistent opinion toward QoL. All items were randomly arranged for further scrutiny.



Data Collection

The data were collected through special schools and educational rehabilitation institutions. The questionnaire was distributed along with the informed consent form. To ensure effective answers to the questionnaire, parents with a poor educational background or those who had difficulty in filling in the questionnaire were supported by the researchers (offering oral explanations) to complete the questionnaire.



Data Analysis

The data were input into SPSS and randomly divided into three groups: Sample A (n = 117) for item analysis, Sample B (n = 323) for exploratory factor analysis (EFA), and Sample C (n = 405) for confirmatory factor analysis (CFA) and reliability test.

Regarding item analysis of Sample A, extreme group comparison method was used (Wu, 2010) to determine the appropriateness of the items in the Chinese FQoL-Q.

The EFA was conducted for Sample B according to the principal component analysis for factor extraction. First, the polychoric correlations, the Kaiser–Meyer–Olkin (KMO), and Bartlett test were conducted to confirm whether the data were appropriate for EFA. Second, both orthogonal rotation and oblique rotation methods were used in order to identify an appropriate factor rotation method, and at last orthogonal varimax rotation was used because of similar results from the two methods, in terms of factors numbers and items (Kieffer, 1998). Third, parallel analysis was conducted to determine whether a factor should be kept or deleted (Kong and Zhang, 2007).

The CFA was carried out for Sample C by AMOS22.0. The Maximum Likelihood method is widely used to estimate model identification and analysis, with a premise that the sample data conforms to the multivariate normal distribution (Wu, 2009). Both first-order and second-order of CFA were used to judge whether a factor model of the Chinese FQoL-Q met psychological standards, according to requirements that χ2/df is between 1 and 3; standardized root mean square residual (SRMR) and root mean square error of approximation (RMSEA) are less than 0.08; comparative-fit index (CFI) and incremental fit index (IFI) are greater than 0.90; and parsimony normed fit index (PNFI) and parsimony comparative fit index (PCFI) are greater than 0.50 (Wu, 2009, pp. 44–50).



RESULTS


Item Analysis

Extreme group comparison method for Sample A was used to determine the appropriateness of items in the Chinese FQoL-Q. On the basis of reverse scoring of reverse items, the scores of all items in the questionnaire were added to get a total score. The total scores were arranged from high to low, taking the top 27% scores as the group of high scores (Group 1) and the bottom 27% scores as the group of low scores (Group 2), according to the operating procedure of extreme group comparison method of item analysis (Qiu, 2013, p. 315). An independent sample T test was conducted using the scores of all items between Group 1 and Group 2. It was found that there was no significant difference in scores of items 4, 48, and 27, indicating that the discrimination degree of these three items is not enough. The three items were deleted, and sixty-nine items were left for further test.



Exploratory Factor Analysis

Sample B was used for EFA in order to estimate any underlying factors and attach meaning to those factors of the Chinese FQoL Questionnaire. Before EFA, polychoric correlations was adopted to test correlations between the sixty-nine items. As a result, two items were deleted (item 7: “Improving family economic condition is very crucial” and item 9: “My family member would quit their job for the sake of taking care of the kids”). The reason is that the two items had low correlation with the rest of the items (less than 0.3) and were inappropriate for EFA (Wu, 2010, p. 206). The remaining 67 items were suitable for EFA: the KMO is 0.93 and the Bartlett’s Test is significant (p < 0.00, df = 2211).

The EFA was conducted with the remaining 67 items according to the principal components analysis for factor extraction (Wu, 2010, p. 199). Both orthogonal varimax rotation and oblique promax rotation were adopted for factor rotation (Kieffer, 1998). After conducting EFA many times, seven factors (35 items) were determined, and the same results were produced from orthogonal varimax rotation and oblique promax rotation.

In order to confirm the appropriateness of the seven factors, the Monte Carlo PCA for Parallel Analysis (Watkins, 2000) was adopted, as parallel analysis is objective and rigorous when determining whether a factor should be kept or deleted (Kong and Zhang, 2007). It was found that the first six factors should be kept as their eigenvalues from the real data correlation matrix were greater than the average eigenvalues from the random correlation matrices. As the eigenvalue of the seventh factor was only slightly lower than the seventh random eigenvalue (Figure 1), and the first six factors could explain only 62.08% of the variance of the Chinese FQoL, the seventh factor was also selected. The seven factors could explain 67.89% of the variance of the Chinese FQoL, and were identified as economy and leisure (f1), physical and mental health (f2), parenting (f3), family communication (f4), support from others (f5), professional support (f6), and career development (f7) (Table 2). The EFA yielded seven factors with 35 items, and the loading values ranged from 0.55 to 0.88 (Table 3).
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FIGURE 1. Plot of actual versus randomly generated eigenvalues.



TABLE 2. Characteristic value and variance contribution rate of FQL for children with developmental disabilities.
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TABLE 3. Structure and Indexes of FQL for children with developmental disabilities.
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Confirmatory Factor Analysis

The core of CFA involves model identification, analysis, and evaluation. The Maximum Likelihood method is widely adopted to estimate model identification and analysis, with a premise that the sample data conform to the multivariate normal distribution (Wu, 2009, p. 24). The normal distribution test of sample C was carried out by adopting QQ diagram in SPSS, instead of Z test. The reason is that the Z test method, based on kurtosis and skewness, is easily affected by the number of samples; when the sample size exceeds 100, it is easy to misjudge the data as non-normal (Qiu, 2013, pp. 105–107). It was found that the points in the normal QQ diagram of 35 items fall on or near the 45 degree reference line, indicating that the data of 35 items conform to multivariate normal distribution and that Maximum Likelihood can be used for CFA.

The fitting judgment of CFA results mainly depends on absolute fit indices, incremental fit indices, and parsimony fit indices (Hooper et al., 2008). It is recommended to consider a variety of fit indices so that the weakness of a particular index is counteracted by the strength of another (Dardas and Ahmad, 2014). Taking into account the frequency of utilization and stability of indices (Wu, 2009, pp. 40–52), χ2/df, SRMR, and RMSEA are selected for the absolute fit index. IFI and CFI are selected for the incremental fit index. PNFI and PCFI are selected for the parsimony fit index.

In the first-order of CFA, χ2/df is 2.21, SRMR is 0.06, RMSEA is 0.06, IFI is 0.91, CFI is 0.91, PNFI is 0.76, and PCFI is 0.82, which meets the requirements that χ2/df is between 1 and 3, SRMR and RMSEA are less than 0.08, CFI and IFI are greater than 0.90, and PNFI and PCFI are greater than 0.50 (Wu, 2009, pp. 44–50). However, there were middle to high correlations between several factors (e.g., Economy and leisure and career development) in the first-order of CFA (Figure 2). A second-order of CFA was conducted to explore whether the seven factors in the first order of CFA tested the same quality (Figure 3). In the second order of CFA, χ2/df is 2.19, SRMR is 0.07, RMSEA is 0.05, IFI is 0.91, CFI is 0.91, PNFI is 0.77, and PCFI is 0.83. Meanwhile, all factor weights are significant. Therefore, the CFA demonstrates that the seven-factors model of the Chinese FQoL Questionnaire for CDD meets psychological standards and has a reliable construct validity.
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FIGURE 2. First-order confirmatory factor analysis.
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FIGURE 3. Second-order confirmatory factor analysis.




Reliability Test

On the basis of CFA, Cronbach’s alphas of the Chinese FQoL-Q and its dimensions were tested according to Sample C (Table 4). The Cronbach’s alpha of the Chinese FQoL-Q is 0.89, and Cronbach’s alpha of each dimension is above 0.70, which meets psychological standards (Wu, 2010, p. 244). The result shows that the seven-factor model of the Chinese FQoL-Q for CDD has good reliability.


TABLE 4. Reliability Coefficient of Family Quality of Life and Each Dimension for children with developmental disabilities.
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DISCUSSION

Improving QoL of families of CDD is not only conducive to CDD’s educational development and rehabilitation, but also helpful in improving the living conditions of their family members. However, research on FQoL of CDD in China mainly focuses on investigating the status quo by borrowing the Western scales (Hu and Wang, 2012) or using individual interviews (Luo, 2014; Li, 2016). It is crucial to construct a FQoL scale for families of CDD within the context of China.

The initial construction of the Chinese FQoL-Q was derived from interviews with 40 family members of CDD, which was based on the theoretical consideration of this study. The initial Chinese FQoL-Q contains 10 dimensions and 72 items, focusing on family members’ descriptions of characteristics in relation to FQoL. It was sent to a sample of 846 family members’ of CDD, and survey data were collected to conduct item analysis, EFA, and CFA and reliability test in order to explore the factor structure and psychometric properties of the Chinese FQoL-Q for CDD against the background of Chinese culture.

It was found that the final Chinese FQoL-Q involves seven factors: economy and leisure, physical and mental health, parenting, family communication, support from others, professional support, and career development. There are 35 items that were appropriate in terms of statistical indicator and specific content. During CFA, this study conducted model revision according to modification indices to improve model fit. Specifically, in the second-order of CFA, covariances between the errors for b6 and b28 and b39 were added, and the three items could be further improved and tested in future.

The dimensions and items on the final Chinese FQoL-Q reflect family members’ of CDD evaluations of their whole families’ life satisfaction that was subjectively presented, and their individual family member’s needs were also considered (Zuna et al., 2010). Meanwhile, the dimensions and items on the final Chinese FQoL-Q are conceptually consistent with Zuna et al.s’(2009) systematic, performance, individual-member, and family unit concepts.

The dimensions and items on the Chinese FQoL-Q reflect the challenges and dilemmas that the Chinese families of CDD encountered, i.e., the dimensions of economy and leisure, parenting, professional support, and support from others. As discussed before, the Chinese families of CDD are struggling with financial difficulty, poor quality of professional rehabilitation, and a shortage of time and energy in relation to taking care of their kids (Huang and Liu, 2006; Chen and Chen, 2016). Their family QoL would be largely improved if provided with these supports.

The Chinese FQoL-Q shares several similarities with the three most important disability-related measures of FQoL in the West. For example, both the Chinese FQoL-Q and the Beacher Center FQoL-S have similar dimensions and items in relation to Parenting, Family Communication or Interaction, Emotional Well-being, or Physical and Mental Health. The Chinese FQoL-Q shares similar dimensions with the International FQoL-S, in terms of dimensions and items in relation to careers and support from others. The dimension of Physical and Mental Health and its items on the Chinese FQoL-Q were similar to the dimensions and items in relation to Emotional Well-being and Physical/material Well-being on the Latin American FQoL-S. The similarities among these tools demonstrates the fact that the evaluation of families’ QoL of CDD share common features across different cultures, in terms of physical and psychological conditions, interpersonal relationships, and material and economic conditions.

The specific differences between the Chinese FQoL-Q and the Beach Center FQoL-S and the International FQoL-S will be discussed, because the two Western tools are internationally used in countries and different cultural contexts (Samuel et al., 2012), while the Latin American FQoL-S was specifically tailored for the high unemployment rate and poverty status that exists in Latin America.

First, the Chinese FQoL-Q only contains a dimension of Physical and Mental health that is similar to both the dimensions of Emotional Well-being and Physical Well-being on the Beach Center FQoL-S. The Chinese family based and perceptual thinking are different from the Western individual-based and rational thinking, probably incurring more sources of pressure for Chinese families with CDD. The fact that individual interests in China are subordinate to their family, group, and the state (Xu et al., 2018) have made the Chinese parents more concerned with their children’ disabilities and the whole families’ difficulties, probably leading to serious emotional distress. This situation may exacerbate as their children and families are given priority, instead of their own physical and emotional well-being. Whereas the Western families probably tend to distinguish their children’s disabilities and family difficulties from their own personal goals and prioritize their own goals. That is, the Chinese way of thinking tends to be perceptual thinking leading to Chinese parents being more likely to experience stress emotionally, whereas the Westerners mainly think rationally to face and solve problems and challenges caused by having CDD (Huo, 2018). Moreover, the Chinese tend to be reserved, introverted, and euphemistic, and are not good at expressing their emotions (Cheng, 2016) or forbearing their joys and sorrows (Liu, 2014). This is quite opposite to the Western culture that advocates a direct, frank, and natural way of expression through frequent exchanges between people (Yang, 2012). Compared to the West, Chinese families with CDD may not be good at releasing their emotional stress. As a result, negative emotions may build up and have a great adverse impact on physical health. This strengthens the connection between emotional state and physical health. Thus, physical health and mental health are combined into one dimension in the Chinese FQoL-Q due to the family based, perceptual thinking, and personality tendency of the Chinese people (Figure 4).
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FIGURE 4. Physical and mental health and emotional well-being and physical well-being dimensions under the cultural differences between China and the West.


Second, the Chinese FQoL-Q only contains a dimension of Economy and Leisure that is similar to both the dimensions of Financial Well-being and Leisure and Recreation on the International FQoL-S. The concept of leisure in China is regarded as being opposed to work and jobs, whereas the Western leisure means idleness, free-time, and space that an individual could dominate on his or her own in order to realize personal interests, self-exploration, and self-satisfaction (Liu, 2014). Western leisure is regarded as the core indicator to examine human initiative and is the highest form of life in terms of rights, happiness and freedom, awe and belief, personal moral activities, and self-realization (Liu, 2014). However, influenced by Lao Tzu and Confucius, Chinese leisure is restricted by a realistic basis (i.e., economic level) and a focus on seeking personal inner peace (Toynbee, 1986). The main form of leisure for the majority of Chinese people is related to tourism (Liu, 2014). Only when a family has enough economic support will they consider leisure (Song, 2014). Specifically, most families with CDD in China encounter finance challenges for taking care of such children (Chen and Chen, 2016). Their leisure is bound to be related to whether their family economic conditions permit leisure or not (Luo, 2014). That is why Economy and Leisure in the Chinese FQoL-Q constitutes one dimension.

Third, the dimension of Community Interaction on the International FQoL-S describes the quality of communication and relationships between the family members of CDD and community members such as neighbors (Isaacs et al., 2007). However, this dimension was deleted in factor analysis of this study. It means that Chinese families with CDD do not consider communication with others as an important indicator for satisfying their families’ basic needs. As discussed above, the Chinese families with CDD who are influenced by traditional Chinese culture tend to first consider the needs of their CDD and difficulties their family encounter because of their children’s deficits, and they are willing to sacrifice their interpersonal communication time to prioritize the needs of their children and families (Huo, 2018). On the contrary, Western society emphasizes that the realization of individual needs is superior to the family, and most families with CDD in the West would not ignore their own interpersonal needs just because of their children’s disabilities. Moreover, the general republic’s acceptance of disabilities is a concern in China (Xu et al., 2018). Domestic research has indicated that a negative attitude toward children with disabilities and their families has a great impact on family members’ enthusiasm for interpersonal communication (Huang and Shen, 2017). That is, Chinese parents would be unwilling to walk into a community and keep in contact with community members. Furthermore, interpersonal communication in China usually involves gossip, e.g., sharing their children’s education and development in order to make comparisons. This makes them feel humiliated or trigger feelings of inferiority, so they tend to avoid socializing with persons in the community (Huang and Shen, 2017). This is quite opposite to the Western culture in relation to positive views of family members with CDD toward community interactions. As indicated by Brown and colleagues (2003), Canadian parents tended to participate in community affairs and interact with community members because they believed that through community interactions they could get more natural support, as well as promote government policy-making beneficial to their children and their families.

Fourth, the dimension of Parenting in this study involves “developing skills for future life, learning to be independent, getting along with others, and completing their studies.” In addition to this, the Beach Center FQoL-S also involved “paying attention to the unique needs of the child, getting to know the child’s friends, helping the child make decisions, and respecting the child’s personality and rights.” The ideal for Chinese parents with CDD appeared to be pragmatism that mainly focused on promoting the child’s skills in relation to learning, interpersonal communication, independence, and skills needed for future life, whereas Western parents tended to concern themselves more with the equality of their children (Wang, 2014). Influenced by individualism, Western people tend to respect individual rights and yearn for freedom, equality, and democracy (Wang, 2014). That is why in the West, parents respect their children’s personalized needs, advocate for equality for their children, and thus help them make decisions instead of making decisions for their children. In contrast, collectivism in current China, influenced by Confucian philosophy, attaches great importance to the interests of family, society, and the state (Zheng, 2009). Under such circumstances, individual needs were ignored. This is reflected in the parenting dimension of this study, showing that the Chinese parents do not focus on the unique needs of children, but emphasizes the authority of family (parents).

Fifth, in the dimension of Physical and Mental health, Chinese parents were mainly concerned with sleep status, physical condition, appetite, sense of security, and emotional stability, whereas the Beach Center FQoL-S emphasizes whether the family member could have regular checkups, emotional release, and the capacity to do what they are interested in. Such differences probably lie in that the Chinese traditional culture focuses more on the stability of the status quo of personal life and lacks initiative, while the Western culture advocates initiative and exploration (Liu, 2014). Moreover, because of collectivism, the Chinese FQoL-Q did not attach great significance to individualized-related items as indicated in the West, such as “release of personal emotions” and “doing what you are interested in.”

Sixth, the Chinese parents tend to seek “medical, rehabilitation, financial, and social support,” as indicated in the dimension of Professional Support. Such general demands from Chinese parents are quite different from the West, where demands are meticulous and clear, such as “having good interpersonal relationships with professional service personnel,” “children with disabilities getting support from making friends,” and “obtaining support from participating in activities at school or family.” A possible reason for this might be that special education in China starts relatively later than the West (Lu, 2017); the families’ idea of special education lags behind that of Western countries (Lu, 2017; Zhang and Lin, 2018).



LIMITATIONS AND SUGGESTIONS

First, Chinese culture is a complicated system that includes many sub-cultural systems, e.g., the majority “Han” and the remote minorities. It should be further discussed to what extent that the factor structure of the Chinese FQoL-Q for CDD differs among different sub-cultural systems. Further research should focus on exploring the sub-cultural systems in detail and then presenting a comprehensive interpretation of the cultural impact on FQoL for CDD.

Second, the participants of this study mostly involved parents of children with autism and intellectual disabilities, which are the two most common types of developmental disabilities. However, the range of developmental disabilities includes other types of disabilities, such as emotional behavior disorder, and different types of disabilities have different diagnosis standards and levels of severity. Future research should explore whether the Chinese FQoL-Q could be applied to different types of disabilities and levels of severity in relation to developmental disabilities.

Third, it is worth noting the dynamics of the Chinese FQoL-Q. Because education and rehabilitation for people with disabilities is changing dramatically, parents’ understanding of and need for professional support services would change, as well as their perception in relation to family quality of life. The construction of the factor structure and index system of family quality of life is an ongoing and evolving process.

The Chinese FQoL-Q reflects traditional Chinese culture and parents’ perception of education or rehabilitation for their CDD in China. It is reliable and valid for assessing the quality of life for family members of CDD.
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In Chinese schools, classes are organized with special monitors and teachers contributing to the achievement goal structure for students. This study aimed to examine the psychometric properties of perception of teachers’ achievement goal structure constructs with 3,149 Chinese students from grades 3–8. The results showed that the internal consistencies of the whole scale and subscales were low to marginal. Eight models were examined to check the constructs of the achievement goal structure (mastery, performance, and performance avoidance). Two-factor structures proved to be the best fit. Additionally, a multilevel confirmatory factor analysis proved that the achievement goal structure existed at the same time in the class student levels. Our findings supported the hypothesis that achievement goal structures are different for students with different cultures, which implies that teaching approaches should be adapted in consideration of culturally distinct learning.
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INTRODUCTION

Motivation in learning contexts has been shown to be highly predictive of learning performance (Meece et al., 2006). In the past two decades, many studies have examined how students’ motivation interacts with learning contexts. The interaction with students’ motivation and teachers’ expectations in the classroom has been shown to affect students’ motivation and academic achievement (Good and Brophy, 2003). Students’ perceptions of teachers’ expectations have great influence on learning interest, persistence, and adaptation to learning strategies (Urdan, 2010). Achievement goal theory is an influential theory that focuses on the goal-directed behaviors of students (Dweck and Leggett, 1988; Elliot, 1997) and considers the interactions between students and other variables (teachers, peers, etc.). There were different arguments on the construct of the achievement goal model; for example, whether it is a 3 (task, self, and other) × 2 (approach and avoidance) model, a 2 (task and self) × 2 (approach and avoidance) model or a trichotomous model (Elliot, 1999; Pintrich, 2000; Elliot et al., 2011). Current research on achievement goals generally include three types of goals: mastery, performance approach, and performance avoidance. Moreover, it is important to develop valid instruments for students’ motivation under the achievement goal theory.

The Patterns of Adaptive Learning Scales (PALS) are one of the instruments that are developed under the achievement goal model. The PALS are used to investigate the relation between a learning environment and a student’s motivation, affect, and behavior. Although the PALS have been widely used, some problems with its usability remain.

The first is the applicability of the factor structure in different cultures. While empirical studies have supported different structures of the achievement goal model in different cultural contexts (David, 2014; Ning, 2018) and most revealed that there were three dimensions for the PALS (Alivernini et al., 2018), some studies in Japan showed that there were only two dimensions of mastery and performance goals for the PALS (Murayama and Elliot, 2009).

The second is that it is unclear as to whether students’ individual motivation can be aggregated to be represented at the classroom level. Recently, some studies argued that students with similar achievement are often aggregated to create a classroom level in America with students from grades 7–8 (Lam et al., 2015). However, the results have shown that only the performance-avoidance model is represented in the expected goal structure at the classroom level in America. Moreover, in different cultural contexts, there are different types of interaction between students and teachers. First, the collectivism aspect of Chinese culture emphasizes hard work, effort, and perseverance, which may have significant influence on learning goal orientations (Hau and Salili, 1996). Second, Chinese students have a special class structure in schools in compulsory education from grades 1–9. All students are in one class with a special monitor and one subject teacher. Thus, the teacher’s attitude on the achievement goal affects the whole class. Consequently, for different classes in China, there might be different kinds of achievement goals for the whole class.

However, limited studies on the construct of the achievement goal have been carried out in China. The present study explored whether students’ perception of teachers’ achievement goal structures in terms of the PALS can be applied in the Chinese context and whether this perception can be used as a measure of a class level’s motivational climate.



LITERATURE REVIEW

This study explored the constructs of achievement goals theory by using PALS in Chinese context.


Constructs of the Achievement Goals Theory

Different constructs of achievement goals have been developed in the past four decades. The original construct was dichotomous, with two types of goals identified: mastery goals and performance goals. Mastery goals stress the development of ability, competence, and skills, while performance goals focus more on how well or how poorly one behaves and demonstrates skill in the learning tasks compared to oneself or others (Dweck, 1986; Dweck and Leggett, 1988; Ames, 1992).

Later, a trichotomous model was developed, dividing the performance goals into performance-approach goals and performance-avoidance goals (Elliot and Harackiewicz, 1996). A performance-approach goals is focused on trying to outperform others. A performance-avoidance goal is focused on avoiding showing incompetence (Elliot and Harackiewicz, 1996). Later, mastery goals were also divided into approach and avoidance components, leading to a 2 × 2 model (Elliot, 1999; Pintrich, 2000). Master goals refer to a genuine desire to learn and master a task, while mastery-avoidance goals refer to wanting to avoid learning, thus leaving the task unfinished (Elliot, 1999; Pintrich, 2000).

Recently, the construct of achievement goals evolved into a 3 × 2 model based on the two valences of the trichotomous model, further defining three competences: task, self, and other (Elliot et al., 2011). Task-based goals show willingness to complete a task, whether it is to get the correct answer or understand an idea, and self-based goals lead to comparison with oneself in the past to see if competence improved. Other-based goals are interpersonal and involve evaluating oneself by comparison with others (Elliot et al., 2011). Thus, a 3 × 2 model was created with a task-approach goal, task-avoidance goal, self-approach goal, self-avoidance goal, an other-approach goal, and an other-avoidance goal.



Cultural Context and Constructs of Achievement Goals

The constructs of achievement goals vary across different cultures (Hulleman et al., 2010). However, existing studies assume that the constructs of achievement goals are transferable between cultures and different groups.

Many empirical studies support the trichotomous model that comprises the mastery-approach, performance-approach, and performance-avoidance goals. Research in Hong Kong shows that the three achievement goals are validated and significantly correlated with learning achievement (Chan, 2010). A study in Turkey showed that the trichotomous achievement goal framework proved to be effective in middle school physical education (Agbuga and Xiang, 2008). On the other hand, results from a study in a rural school district of south-central Texas revealed that the trichotomous achievement goal model fit the data well and demonstrated satisfactory psychometric properties (Agbuga, 2009). Recently, another study compared the factor structures for grades 5–11 in Germany and Sweden (Hofverberg and Winberg, 2020). They found that only the mastery and performance goals were confirmed in Sweden, while the trichotomous achievement goal was proved in Germany (Hofverberg and Winberg, 2020). Hence, the aforementioned results indicate that the model is not freely transferable between countries.

Meanwhile, other studies have revealed that a 2 × 2 achievement goal model is the best fit in different cultures. In this context, a study on Turkish undergraduate students showed that the 2 × 2 achievement goal model was the best fit model (Agbuga, 2009). Another study by McInerney and Ali (2006) found that there was invariance across different cultural groups from the Australia, United States, Canada, Hong Kong, and Africa with four motivations of mastery, performance, social factors, and extrinsic factors. Moreover, a study using an American college students sample found that the 2 × 2 achievement goal model had a better fitting effect than the other three- or two-factor structures (Elliot and McGregor, 2001; Elliot and Murayama, 2008). The 2 × 2 achievement goal model was also found to have a better dimensional structure in Taiwan (Chiang et al., 2011) and Malaysia (Ganesan et al., 2014). Furthermore, Murayama et al. (2009) found that the achievement motivation model could be applied to students from different cultural backgrounds in the comparative analysis of students from Japan and Canada. However, another study using Chinese and Indonesian students as the sample found that the 2 × 2 achievement goals may not apply to East Asian cultures (Liem and Nie, 2008).

Additionally, the 3 × 2 achievement goal model has been validated using empirical studies with undergraduate students in Germany and the United States by confirmatory factor analysis (CFA; Elliot et al., 2011). A study in a Philippine sample also provided some support for the structural and predictive validity of the 3 × 2 model for task- and self-based achievement goals (David, 2014). Moreover, findings from CFAs provided strong support for the proposed structure of the 3 × 2 achievement goal model in Austrian college students (Lüftenegger et al., 2016) as well as in a secondary Spanish school (Méndez-Giménez et al., 2017, 2018). In addition, a study that used an Asian sample from Hongkong also revealed that the 3 × 2 model of achievement goals is the best fit model (Ning, 2018). Further, the achievement goal theory has also been applied to various other fields. For example, in e-learning, the 3 × 2 model was found to be a better fit than the trichotomous model based on a study with undergraduate students (Yang and Cao, 2013). Additionally, the 3 × 2 achievement goal model has also been tested among various professions. The model proved to be a good fit when studied in terms of French athletes and workers (Gillet et al., 2015; Mascret et al., 2015) as well as Singaporean athletes (Wang et al., 2017). Moreover, it has been proven that the model can be applied to teachers (Mascret et al., 2017).

To summarize, there are some cultural differences to be considered when using the achievement goal model (Wang et al., 2017). However, only limited studies can be found using the 3 × 2 model, 2 × 2 model, or trichotomous model in China. A CFA showed the 3 × 2 achievement goal model to have an excellent fit with undergraduate students in Hong Kong (Ning, 2018). Another study on Taiwan’s students showed that the 3 × 2 achievement goal model fits better than the dichotomy, trichotomy, or 2 × 2 model, but the elementary school students’ data did not fit as well as that of junior high school students (Wu, 2012). Furthermore, Wu (2012) explained that elementary school students probably could not discriminate goals. Hence, further studies with elementary school students in China is needed to test the model with a larger sample.



Measures of Achievement Goals: PALS

The measures of students’ perceptions of teacher’s goals based on the achievement goal theory have been proven in different cultures. Among the studies on trichotomous goal framework, scales were developed to measure the three goals (Midgley et al., 2001; Finney et al., 2004). In this context, the PALS survey is one of the most popular instruments used to measure perceptions based on the achievement goal theory. The PALS survey on students’ perceptions of teacher’s goals consists of three subscales: a teacher mastery goal, teacher performance-approach goal, and teacher performance-avoidance goal.

Recently, there were some argumentations on the PALS goals’ constructs in different cultures (David, 2014; Ning, 2018). Most studies found that there were three dimensions for the PALS (Midgley et al., 2000; Alivernini et al., 2018). A study of Indonesian students’ test anxiety used the PALS to measure students’ perceptions and supported the validity of the scales (Dewi and Mangunsong, 2012). The validity and internal consistency were originally proven based on a study of four different samples of elementary and middle school students in the United States (Midgley et al., 1998). The general reliability for scales using the PALS has also been supported by studies with middle school students in the United States (Smart, 2014), students from grades 7 through 12 in China (Shi et al., 2001), and with grade 4 elementary students and college students in the United States (Ross et al., 2002). Moreover, in Turkey, the adaptive learning scale is still an effective tool (Parlak-Yilmaz and Çikrikçi-Demirtaşli, 2010). Similarly, in China, the experiment using Tianjin university students for the sample effectively verified three dimensions of the PALS (Ross et al., 2002). However, other studies in Japan and Sweden still showed that there were only two verifiable factors—mastery and performance goals—of the PALS (Murayama and Elliot, 2009). In this context, the researchers from the Sweden-based study stated that only two factors were proved because of varying cultures (Hofverberg and Winberg, 2020).

Additionally, some studies claimed that the motivation for individual students’ achievements can be aggregated to represent the classroom level (Lam et al., 2015). Miller and Murdock (2007) used the three-level hierarchical linear model to analyze students’ perceptions of goal structures and found that individual-level data could be aggregated to the classroom level (Miller and Murdock, 2007). The classroom achievement goal structure still has a unique effect after controlling for the predictive effect of individual achievement goals. Further, a study on grade 5 students in Singapore showed that there was a cross-level interaction between students’ achievement goal structures of the PALS and classroom achievement goal structures (Lau and Nie, 2008).

To summarize, the PALS has been proven to have high reliability and validity as an important instrument measuring achievement goals. However, limited studies have been conducted in the Chinese context. As previously shown, the culture, which includes aspects such as individualism and collectivism, might impact the constructs related to the PALS. In addition, there were some new trends for studies on the meaning of aggregated measurement, which might vary across cultures.



MATERIALS AND METHODS


Research Questions

The present study aimed to examine the factor structure of the students’ perception of teachers’ goals with a sample of Chinese students by using PALS under the achievement goal theory. It included two questions:


(1) Are the structures of the mastery, performance, and performance-avoidance goals in the PALS fit for Chinese students?

(2) Can the measures at the individual level be used as the class-level measure by using the students’ perceptions of teachers’ goals section of PALS?





Participants

A total of 3,149 students in 152 classes from grades 3–8 participated in this study. By a specific grade, the student demographics were as follows: 608 students (19.3%) were from 30 third-grade classes, 615 students (19.5%) were from 32 fourth-grade classes, 664 students (21.1%) were from 33 fifth-grade classes, 613 students (19.5%) were from 30 sixth-grade classes, 297 students (9.4%) were from 13 seventh-grade classes, and 352 students (11.2%) were from 14 eighth-grade classes. The average class size was about 21 students. In total, there were 1,426 (45.3%) girls. Students were diverse across a wide range of variables and nationally representative. Three economic development levels were distinguished, based on data about the regional gross domestic product (GDP). As a result, distribution of pupils in these regions were as follows: 39.3% in higher GDP provinces, 19.8% in middle GDP provinces, and 40.9% in low GDP provinces, respectively. The demographic characteristics of participants can be found in Table 1.


TABLE 1. Weighted demographic characteristics of participants.
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Measures and Perceptions of Teachers’ Goals

The perception of teachers’ goal structures included 12 items—consistent with the original questionnaire (PALS) (Midgley et al., 2000)—that were assessed via student self-reports. Each of the items was rated using a scale from “1” (never) to “6” (always) instead of the 5-point Likert scale to avoid having one response as the middle ground. The teachers’ goal structures consisted of three dimensions: mastery goal, performance-approach goal, and performance-avoidance goal. This factor structure was supported by nine school districts in three Midwestern states (Midgley et al., 2000) with 3,149 participants and a 100% completion rate with the scale. The reliability coefficient for the overall scale was a = 0.79. The reliability coefficient for subscales including mastery, performance approach, and performance avoidance was a = 0.73, a = 0.65, a = 0.71, respectively. Item wording and descriptive statistics data are shown in Table 2, including the item-level valid responses, alpha coefficients, means, and standard deviations (SD).


TABLE 2. Item-level descriptive data.
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Procedure

The questionnaires were one part of the nationally supported project for children’s learning performance. Permission for data collection was granted from the students and teachers, and all information about individual students will be kept confidential.



Data Analysis

First, CFAs were conducted to examine the eight competing structures using Mplus 7.4 (Muthén and Muthén, 1998–2015). The eight competing models included the following: (M1–M3), single-factor models; (M4–M6), two correlated-factors models each with two of three factors; (M7), a three correlated-factors model (12 items); and (M8), a one second-order factor with three first-order factors model (12 items). The method of maximum likelihood was used in the present study.

Second, multilevel confirmatory factor analyses (MCFAs) were used to investigate whether the perception of teachers’ goals could be used as measures of class-level motivational climates. There were 12 models used for the MCFAs: (M1–M5), a single-factor MCFA including two combined models with a mastery–performance goal and performance–performance avoidance goal; (M6–M10), a two-factor MCFA, with models 6a–10a with freely estimated loading and model 6a–10b with fixed equal loading between students and class level; (M11), a three-factor MCFA; and (M12–M13), mixed models with different factors in class and student levels. The data can be get accessed by Supplementary Table 1.



RESULTS


Descriptive Statistics

Table 2 provides the mean and standard deviation for each item and for the three achievement goal structure scales. The mean was 4.23 (SD = 1.06) for mastery and 4.22 (SD = 1.20) and 4.35 (SD = 1.15) for performance approach and performance-avoidance goal, respectively.

First, a CFA was used to examine the possible models of the classroom goal questionnaires, and the results are presented in Table 3. The single factor models all fit well. The results for two-factor models also showed good fit for the mastery and performance goal and the mastery and performance-avoidance goal. However, in model 6, the two-factor models with performance and performance-avoidance goals showed marginal fit; the three-factor model of the achievement-goal model (model 7) also showed only a marginal model fit.


TABLE 3. Confirmatory factor analysis (CFA) for single-level factor structure.
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Measures of Individual Student Constructs as the Class Level Climate

An MCFA on achievement goals was conducted to explore the internal factor structure at both the student and class levels. Additionally, the reliability and validity of student reports of classroom goal structure were analyzed within an MCFA with the trichotomous model. As can be seen from Table 4, the results show that the scale has better measurement indicators when the scales are aggregated to the class level. At the individual level, only the mastery goal factor’s composite reliability (CR) value was above 0.7, other two dimensions’ CR values were <0.7. Meanwhile, the internal consistency of construct index is low. The average variance extracted (AVE) is below 0.36, which shows that the reliability and convergence validity of latent variables are lower than the requirements of measurement. However, at the class level, the lowest CR value was 0.77, and the lowest AVE was 0.55. Moreover, intraclass correlation (ICC) were also calculated. ICC1 were between 0.16 and 0.21, which indicates the reliability of the score within the group, while ICC2 were between 0.80 and 0.85, which indicates the reliability of the mean group score. These results showed that the reliability and validity of the scale meet the requirements for the aggregated analysis (Geldhof et al., 2014). In summary, the results show that the scale has high internal consistency, construct validity, and aggregate validity.


TABLE 4. Composite reliability (CR), average variance extracted (AVE), and intraclass correlation (ICC) for multilevel confirmatory factor analysis (MCFA).

[image: Table 4]First, single-factor MCFAs were performed; the model fitting indexes were compared with the cutoff value with good model fitting. In Model 1 of the mastery goal structure, standardized factor loadings ranged from 0.387 to 0.766 at the within level and from 0.543 to 0.929 at the class level (see Table 5). The overall model fit was acceptable (see Table 5). At the student level, the model fit was acceptable; however, the fit of the model at the class level was just above the critical value of 0.08. For Model 2, for the performance goal, the standard factor load ranged from 0.489 to 0.779 at the individual level and from 0.318 to 0.917 at the class level. The overall model fit was acceptable. At the individual level, the model fit for the performance-approach goal was acceptable, while the model fit had a slightly high at the class level. In Model 3 of the performance-avoidance goal, the standardized factor loading ranged from 0.560 to 0.618 at the within level and from 0.587 to 0.981 at the between level. The fit of the model was acceptable at both the student and class levels.


TABLE 5. Multilevel confirmatory factor analysis results.

[image: Table 5]In previous studies, some researchers claimed that the performance and performance-avoid goals referred to the same dimension. Thus, a single-factor model, including all performance-approach and performance-avoidance items, was conducted in Model 4. In Model 4, the standardized factor loading ranged from 0.377 to 0.647 at the within level and from 0.346 to 0.828 at the between level. The overall model fit was acceptable with a slightly low Tucker–Lewis index (TLI). The fit of the model was acceptable at both the individual and the class levels.

Additionally, the mastery and performance-approach goals were combined as a whole factor (Model 5). The standard factor load ranged from 0.144 to 0.736 at the within level and from 0.357 to 0.940 at the between level. The overall model fit was acceptable. At the individual level, the model fit was acceptable, while the model fit was high at the classroom level.

Next, multilevel two-factor models were conducted from Models 6a–10. In Model 6a, two dimensions of achievement goals (mastery and performance-approach goals) were examined. The standard factor loading for the mastery goal at the individual level ranged from 0.392 to 0.734 and from 0.542 to 0.950 at the class level. Standard factor loading for the performance-approach goal at the individual level ranged from 0.312 to 0.936 and from 0.276 to 0.968 at the class level (see Table 5). The overall model fit was acceptable, while the individual level model fit was acceptable, and the class level model fit was marginal. To test that the coefficient load of each layer was equal, a further MCFA model (Model 6b) was estimated with the load of the first layer and the second layer limited to being equal. The Bayesian information criterion (BIC) index (86,141.832) of the constraint model (equal load) was larger than that of the free estimation model (BIC = 86,074.188), indicating that the overall hypothesis of equal loadings should be rejected; that is, Model 6a is more suitable.

For Model 7a, with two factors of mastery and performance-avoidance goals, it was found that the standard factor load for mastery goal ranged from 0.388 to 0.693 at the individual level and from 0.544 to 0.942 at the class level. The standard factor load for performance-avoid goal ranged from 0.548 to 0.660 at the individual level and from 0.708 to 0.973 at the class level. The overall model fit was acceptable. Meanwhile, the model fit was marginal Standardized Root Mean Residual (SRMR) (0.134) at the class level. In order to test that the coefficient load of each layer was equal, the MCFA model (Model 7b) was estimated with the loads of the first and second layers limited to being equal. The BIC index of the constraint model (equal load) was larger than that of the free estimation model, indicating that the overall hypothesis of equal loadings should be rejected; that is, Model 7a is more suitable.

For the performance-approach and performance-avoidance goals (Model 8a), the standardized factor loading ranged from 0.503 to 0.805 at the individual level and from 0.332 to 0.893 at the between level. The overall model fit for avoidance goal was acceptable. At the individual level, the fit of the model was also acceptable, indicating that performance-approach and performance-avoidance goals were two different latent constructs. However, the model fit at the class level had a slight fit. To test that the coefficient load of each layer was equal, the MCFA model (Model 8b) was estimated with the loads of the first and second layers limited to being equal. The BIC index of the constraint model (equal load) was larger than that of the free estimation model, indicating that the overall hypothesis of equal loadings should be rejected; that is, Model 8a was more suitable.

Based on Model 4, an MCFA was conducted with the performance-approach and performance-avoidance goals combined as one factor and the mastery goal as another factor. The results showed that the standard factor load for mastery goal ranged from 0.391 to 0.691 at the within level and from 0.536 to 0.947 at the between level. The standard factor load for the single factor (performance-approach and performance-avoidance goals) ranged from 0.371 to 0.648 at the individual level and from 0.284 to 0.880 at the class level. The overall model fit was acceptable except for a slightly low TLI (0.891). At the individual level, the model fit was acceptable, while the between-classroom level model fit was poor with the SRMR at 0.179.

Similarly, an MCFA was conducted with the combination of mastery and performance-approach goals as one factor and the performance-avoidance goal as the second factor in Model 10. The results showed that the standard factor load for performance-avoid goal ranged from 0.538 to 0.671 at the within level and from 0.586 to 0.965 at the between level. The standard factor load for the single factor (mastery and performance-approach goals) ranged from 0.259 to 0.701 at the individual level and from 0.340 to 0.954 at the class level. The overall model fit was acceptable except for the slightly low TLI (0.887). At the individual level, the model fit was acceptable, while the model fit at the class level was poor with the SRMR at 0.173.

Finally, MCFAs on the trichotomous achievement goal framework (mastery goal + performance-approach goal + performance-avoid goal) was conducted in Model 11. The finding (Model 11) showed that the overall model fit for the trichotomous achievement goal was acceptable except for the slightly low TLI (0.873) but only at individual level; the trichotomous achievement goal framework was acceptable, while the model fit was poor (SRMR 0.158) at the class level.



DISCUSSION

This study intended to address two persistent questions relating to the PALS by examining grade 3–8 students’ perceptions of teachers’ achievement goals. Findings from this study offer empirical evidence that helps reinforce prior proposals that there are two dimensions of mastery and performance-avoid goals in the Chinese context that is collectivistic (Hofverberg and Winberg, 2020). Additionally, the MCFA results showed that, within the Chinese context, students can recognize teachers’ achievement goals. However, students’ perceptions of the mastery goal varied across individuals. Thus, the PALS can be used to measure class-level achievement goals in China because of the class system.


Two Dimensions of Mastery and Performance as the Achievement Goal Theory in the Chinese Context

Our first research question concerned what achievement goal factor structure of the PALS is the most appropriate in the Chinese context. Results from the single-, two-, and three-factor CFAs suggest that the approach factors of mastery and performance goals can be measured with the PALS in the Chinese context. Regarding the achievement goal theory, the trichotomous model was defined as follows: task, self, and other (Elliot et al., 2011). However, in the present study, the three-factor model, two factors with performance and performance avoidance, showed only a marginal fit for Chinese students. This result implies that the self and other might have the same meaning for Chinese students. Chinese culture emphasizes collectivism (Hofstede, 1980); thus, achievement goals are often described as being for the benefit of the group (study group or family) rather than the individual. In Confucian heritage culture, Chinese students view learning as being two sides: it is a process of moral striving for self-improvement but also performance with an extrinsic reward (Li, 2002). Thus, the mastery and the performance models fit well when we consider the two sides of the achievement goal. In the present study, the two factor models of mastery–performance goal or mastery–performance-avoidance goal showed a better fit. This implied that the performance and performance-avoidance goals both work in the Chinese context. However, the performance and performance avoidance were not the same in Chinese context as the two-factor models of these goals were not good. This result is different from that of the previous study in Sweden (Hofverberg and Winberg, 2020). Previous achievement goal theory studies have argued that there are ways that performance-approach goals can combine with mastery goals to promote optimal motivation, emphasizing the importance of separating approach from avoidance strivings (Harackiewicz et al., 2002). In further studies, performance-avoidance goals should be explored in order to identify the different relationships with the other two factors.



Mastery and Performance as Measures of Individual and Class Motivation Climates in China

The other research question focused on whether mastery, performance, and performance-avoidance subscales of the PALS in the student level can represent the class level. The results of multilevel CFAs revealed that all the single multilevel factor model fits were acceptable. In addition, they imply that students’ measures of the mastery goal, performance goal, and performance-avoidance goal could be used as measures for the class level. The results are in line with a previous study in America (Lam et al., 2015). In that study, only performance-avoidance goals were found to be acceptable. However, in the Chinese context, two factors of mastery and performance goals were slightly acceptable, which implies that class plays an important role in students’ motivation development when compared to American approaches to class structures. Additionally, the students’ perceptions of teachers’ mastery and performance goals may vary across students.

The results with regards to the trichotomous model in Table 4 also have some interesting implications. Only the mastery goal has a higher CR in both the individual and class levels. However, the CR of performance and performance-avoidance goals were accepted only in the class level. This implies that these goals might be aggregated in the class level. Students in one class could have more similar perceptions of teachers’ goals for higher performance. Nevertheless, students in one class might have different perceptions as to the motivation for tasks. The teacher may be only one factor that can improve students’ motivation, and students’ motivations for a task might come from themselves. These results also confirm the two dimensions of the achievement goal. The MCFA results in Table 5 also have some interesting implications. The two-factor MCFAs showed that Model 6a was better than 7a with the two dimensions of mastery and performance goal having a marginal fit. The combination of the performance-approach and mastery factors is reflected at both student and class levels in China. This indicates that Chinese students can also identify the teachers’ goals at the student and class levels. The meaning of this for education and learning may be related to the two sides of the learning coin.



CONCLUSION, LIMITATIONS, AND FUTURE RESEARCH

To summarize, the present study aims to explore the internal factor structure in the context of Chinese culture. The results support the single- and two-factor models of the achievement goal structure with a good fit and the three-factor models with a marginal fit via the examination of seven competing structures. Next, MCFAs were used to examine whether the achievement goal at the individual level can be used in the class-level climate. The results support the two-factor models with two dimensions of mastery and performance at the individual student level. It also showed that the measures of the two factors with performance and mastery goals at the individual level can be used as class level motivation in China. Additionally, the performance-avoidance factor also works as both the individual- and class-level single factor, although it cannot be added to three-factor models with the other two factors.

This study contributes to the understanding of the constructs of the achievement goal theory. First, the results support the two-factor model of the mastery and performance goals in the Chinese context, in which the meanings of mastery and performance are similar for Chinese students; therefore, performance and mastery were combined as the achievement goal. Second, it also implies that the mastery and performance goals could be measured together at the student and class levels. However, each item has a different meaning at each different level because of the changes in loading at the different levels.

This study also has some limitations. First, the construct may be different for students in primary school from for those in secondary school. Further studies could divide the participant samples into two different grade-level groups to discern any differences. Second, the present study only explored the construct of achievement goal studies in China and did not compare the different cultures in the CFA. Comparison studies could be conducted in the future. Third, the present study only examined the construct of perception of teachers’ goals, which is only one part of the PALS. Other parts of the PALS could be analyzed in further studies. Finally, the present study only explored the reliability of the PALS in China and its multilevel application but did not examine the validity of the PALS in China. In the future, more studies should be carried out for that.
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Background: Recently there have been growing concerns about problematic mobile phone use by adolescent populations. This study aimed to address this concern through a study of severity and correlates of problematic mobile phone use with a sample of Hong Kong adolescents.

Methods: Data were collected from a sample of adolescents from three local secondary schools (ranging from high to low academic achievement levels) using a measuring scale (PCPU-Q, Yen et al., 2009) designated for Chinese adolescents. Participants were allocated into groups of “problematic users” and “non-problematic users” based on the number of occurrence of symptoms due to excessive and maladaptive use of mobile phone and possible functional impairments caused by problematic mobile phone use. A group of “at-risk users” was identified. A sample-based examination on distribution of these three groups of users was conducted via frequency counts and percentage calculation. A series of t-test were performed to make comparisons between “problematic” and “non-problematic” groups on selected personality and health related variable. Risk and protective factors were identified via correlational analysis and logistic regression analysis.

Results: Under a more stringent cut-off criterion of four or more reported symptoms (out of seven) plus one or more reported functional impairments (out of five), 22.9% of the adolescents participating in this study could be classified as problematic mobile phone users. However, a more lenient criterion (only 4 or more reported symptoms without consideration of functional impairment) reported a substantially more severe prevalence rate (29.3%). A new group of “at-risk” adolescents (6.4%) was identified with such a discrepancy of prevalence rate. Gender difference, some risk and protective factors were also identified for developing this technology-related problem.

Discussion and Conclusions: Adolescents who are vulnerable to suffer from this technology-related problem deserve more attention from helping professionals. Results of this study throw some insights on how to identify problematic mobile phone user applying a criterion-referenced approach. This study echoes a recent call for adopting a developmental perspective in understanding this problem and conducting research in this area. Anchored on present findings, effective interventions to tackle this rising problem among adolescents are suggested.

Keywords: problematic mobile phone use, Hong Kong adolescents, prevalence, risk factor, protective factor


INTRODUCTION

The mobile phone was once an expensive technological device that was affordable for only a few. Today, with substantial decreases in the cost of hardware procurement (the mobile phone and its accessories) and network connection (probably due to keen competition among service providers), the mobile phone has become almost an indispensable belonging for many people. In Hong Kong, a recent statistics from Office of the Communications Authority, the Government of the Hong Kong Special Administrative Region reported a mobile subscriber penetration rate of 275.9% as at March 2020 (Office of the Communication Authority, 2020). While a technology enriched environment can make lives easier, it may not lead to happiness for all (Oviedo-Trespalacios et al., 2016; Wang et al., 2017). Of all mobile phone user groups, adolescents are particularly keen to explore the possibilities of employing new technologies to enrich their lives (Csibi et al., 2019). Such an inclination toward new technologies may be beneficial to this group of users as they will find it easier than some other user groups to adapt to changing technological environments (Moore et al., 2019). However, for certain adolescents (e.g., those with low self-control), an over-exposure to technology may lead to certain kinds of behavioral addiction (Tang et al., 2015; Kim et al., 2016). Recently, there has been a rising concern about how an over-dependency on the use of the mobile phone may lead to deterioration of some adolescents’ psychological wellbeing (Sohn et al., 2019b). Regarding this concern, how to pull out individuals who are suffering (or will suffer) from this technology-related problem is pivotal for purposes of prevention and intervention (Shen and Su, 2019). This study aimed to address this concern from two perspectives, the prevalence of Hong Kong adolescents identified as problematic mobile phone users using a measuring instrument developed with a Chinese population, and the characteristics of this group of users.


Prevalence of Problematic Adolescent Mobile Phone Users and Identification of an “At Risk” Group

How many adolescents can be identified as “problematic mobile phone users”? This is a critical question in this day and age. For most of the research in this area, researchers tend to adopt a loose definition on what entitles to be problematic use of mobile phone. In the present study, a widely cited definition of problematic use of mobile phone from Billieux (2012) was adopted to guide our investigation. According to Billieux (2012), problematic use of mobile phone can be regarded as “an inability to regulate one’s use of mobile phone, which eventually involves negative consequences in daily life” (p. 1). Systematic reviews on this topic suggest that excessive and maladaptive use and mental dysfunction caused by its use are two key elements being included in studies of this kind (Sohn et al., 2019b; Harris et al., 2020). In a recent systematic review on measuring scales of problematic mobile phone use conducted, Harris et al. (2020) found that most of these measuring scales have included items written on symptoms of increased and uncontrolled use of mobile phone as well as negative consequences arising from maladaptive use of mobile phone (e.g., poor academic performance, poor peer and familial relationships, compromised physical and/or psychological health, and financial problems). To further advance research in this area, they recommended a further standardization of these existing measuring instruments. Their critique on “excessive publication of seemingly redundant assessment tools” (Harris et al., 2020, p. 1) echo findings from another review that aimed to search for unique features of additive use of mobile phone (Yu and Sussman, 2020). After a review of 108 articles published between 2017 and 2019, Yu and Sussman (2020) asked for a more unified theory on mobile phone addiction for better identification of distinct additive traits of mobile phone use.

Arising from this lack of censuses on an exact definition of problematic mobile phone use, estimates of prevalence among adolescents in Hong Kong suffering from problematic use of mobile phone vary widely, from a low rate of around 3% (Leung, 2017) to a high rate of near 30% (Leung, 2008). A number of studies reported rates somehow between these two figures (e.g., Yen et al., 2009; Martinotti et al., 2011; Lopez-Fernandez et al., 2014). Without an accurate estimation of its prevalent rate, researchers and practitioners are difficult to mobilize existing resources to design effective intervention programs and efficient prevention plans to alleviate its negative impacts on their respective communities.

In a study with a sample of 1,529 British secondary school pupils aged between 11 and 18 years (Lopez-Fernandez et al., 2014), a prevalence rate of 10% was reported using a measuring instrument (the Mobile Phone Problematic Use Scale, Bianchi and Phillips, 2005) that was adapted from one designed for Spanish adults. In a recent study, de-Sola et al. (2017) conducted a psychometric analysis of the Mobile Phone Problematic Use Scale with a sample of 1,126 Spanish adults aged from 16 to 65 years. Up to 20.5% of respondents were classified as “problematic users.” Despite the fact that, in both of these studies, the Mobile Phone Problematic Use Scale had been adapted as a measure of mobile phone dependency, differences in the participants’ characteristics can partly explain this discrepancy. As well, the 4-year time gap between the studies may also have been a factor contributing to the inconsistencies.

A number of studies of adolescent populations show the need to pay more attention to the prevalence of problematic mobile phone use. For instance, a study with a large sample (N = 10,191) of adolescent students in Southern Taiwan identified 16.7% of respondents as problematic mobile phone users (Yen et al., 2009). Other studies of problematic mobile phone use reported a great variation on the prevalence rate ranging from 10% (British adolescents, Lopez-Fernandez et al., 2014) to 24.8% (Korean adolescents, Kwon et al., 2013).

Investigation into the reported details of these studies suggests that this inconsistency might be due to a lack of commonly agreed definitions of “problematic mobile phone use” (Yu and Sussman, 2020), the use of different measuring instruments (Harris et al., 2020), or the investigation of samples from different populations. Due to these concerns, we have examined various measuring instruments that was published at the time of implementation of this study (e.g., SAS-SV developed with Korean adolescents, Kwon et al., 2013; MPDS developed with Japanese university students, Toda et al., 2006; PCPU-Q developed with Chinese adolescents, Yen et al., 2009). After a careful consideration of age matching and cultural relevance, the Problematic Cellular Phone Use Questionnaire (PCPU-Q; Yen et al., 2009) was chosen as our key measuring instrument for assessment of problematic mobile phone use of Hong Kong adolescents. This is a 12-item self-report measure developed to measure problematic use of mobile phone of Chinese adolescent and has been validated with a large sample (N = 10,191) of school adolescents in Southern Taiwan. The first seven items assess the occurrence of symptoms due to excessive and maladaptive use of mobile phones, and the latter five items assess possible functional impairments caused by problematic mobile phone use. All items are written in traditional Chinese which is also the daily language used by Hong Kong adolescents in their school work. The participants were asked to choose “Yes” or “No” for each of the 12 items based on their phone usage during the month prior to the study. This dichotomous response format is suitable for adolescents with limited literary in reading survey items. Yen et al. (2009) recommended an optimal cut-off point of 4 or more symptoms (regardless of reporting any functional impairment or not) for the identification of problematic mobile phone use. A later study using the same measuring instrument (i.e., the PCPU-Q) reported a more stringent criterion (Wang et al., 2014). Specifically, the latter (more stringent) criterion required reporting of at least one functional impairment (out of 5) in addition to 4 or more endorsed symptoms (out of 7). The two separate cut-off criteria using the same measuring instrument pose a question to users of this scale: which cut-off criterion should be adopted? What are the differences between them?

An essential difference between the two criteria is the inclusion and exclusion of functional impairments arising from maladaptive use of mobile phones as a necessary indicator of “problematic use.” It echoes a recent discussion on whether mobile phone addiction should (or should not) be accepted as a real form of technological additions (Panova and Carbonell, 2018) and, if yes, how to identify this disorder along a continuum of addictive behaviors (Yu and Sussman, 2020). In the present study, instead of adopting a dichotomous view of cutting users into “problematic” versus “non-problematic” groups which are prevailing in studies of this kind, we apply a more developmental view for identification and classification of problematic mobile phone use. Specifically, it is proposed that a new group of mobile phone users should be located between normal/adaptive and problematic use of mobile phone. This newly proposed group is characterized by mild occurrence of symptoms due to excessive and maladaptive use of mobile phones but these symptoms has not yet been severe enough to cause any of the functional impairments identified in extant literature. Our proposal of adding an “at-risk” group between the normal and problematic mobile phone users is in line with the pathway model of problematic mobile phone use (Billieux et al., 2015) in this area of research. In the pathway model, addictive use of mobile phone is postulated as a psychological process that will take time to develop. By making elaboration on this model, we propose to add a new group of mobile phone users labeled as “at risk user” between the “non-problematic” and “problematic” groups. In the present study, percentage of this “at-risk” group is estimated with a sample of Hong Kong school adolescents using scores of PMPU-Q.



Correlates of Problematic Mobile Phone Use Among Adolescents

Compared with other age groups, adolescents seem to be more vulnerable to this evolving type of technology addiction (Sharma et al., 2017). Before anything can be done to tackle the problem of increasing numbers of adolescents being identified as sufferers of maladaptive use of mobile phones, it is necessary to gain a better understanding of who these users are. Gender difference is one of the most frequently examined topics in this area of study (Sohn et al., 2019b). Earlier studies of internet addiction have suggested strongly that more males than females are addicted to internet use (Ha and Hwang, 2014). A possible explanation on it is that males may have tended to be more skillful in the use of technology in the days when it was less “user-friendly.” This gender difference has been reversed, however, in recent studies of problematic mobile phone use, with higher prevalences of addiction reported in females now. An inclination toward overuse of some easy-to-manage and free of charge mobile phone Apps for communication and social networking might be a reason for this reversal (Lopez-Fernandez et al., 2017). Though this kind of explanation sounds reasonable to explain the observed direction of gender differences, further evidence to confirm existence of this difference is still in place for data collected with different measuring instruments and populations.

Besides gender differences, some self-related personality constructs have been examined in this area of study. One of these, self-control, has drawn much attention in recent years (e.g., Özdemir et al., 2014; Tang et al., 2015; Kim et al., 2016; Han et al., 2017). Previous studies of self-control with behavioral addiction suggested that lack of self-control would be a risk factor of substance (e.g., drug) and non-substance (e.g., internet) addictions. Earlier research on problematic mobile phone use often adopted an atheoretical approach due to its newest in the field. With more and more research conducting on this topic, borrowing the conceptualization of non-substance addiction and its corresponding assessment criteria as written in DSM 5 (American Psychiatric Association, 2013) into research of problematic mobile phone use is a way to provide a theoretical foundation for studies in this area. Due to its exploratory nature, this study made an attempt to examine whether lack of self-control would act as a risk factor for a manifestation of non-substance addiction such as problematic use of mobile phone. Given the availability of huge amounts of information in cyberspace and multiple functions of mobile phones today, adolescents are attracted easily toward over-use of their phones to satisfy various needs in their lives. As an uncontrolled use is also an important symptom of problematic mobile phone use, it further motivates the inclusion of self-control into the list of risk factors in this study. With respect to the target population of this study, previous research with adolescent populations has provided some evidence about the importance of lack of self-control in predicting deviant behaviors in this population (e.g., Chui and Chan, 2015).

Another self-related construct that has received attention from researchers in this area of study is self-concept clarity (Sohn et al., 2019a; Kong et al., 2020; Wu et al., 2020). According to Erikson’s theory of psychosocial development (Erikson, 1968), a key developmental task of late adolescence is identity exploration. Activities like web-surfing and communication with friends via mobile phone are means to achieve this end. A recent study with a sample of 347 Korean university students reported an association of low self-identity with high mobile phone addiction (Kim, 2017). In a number of research on internet addiction (which shares a lot of characteristics with addiction to mobile phone use), self-identity confusion has shown to be a risk factor of this non-substance abuse (Hsieh et al., 2019). Along this line of thought, it has been speculated that adolescents with less articulated self-schema) tend to be more vulnerable to maladaptive uses of mobile phones. In research of the “self,” self-concept clarity is a construct tapping on how well an individual is holding an articulated, consistency, and stable view of the self. As such, we can anticipate that high self-concept clarity is a protective factor of problematic mobile phone use. Yet there is still a sparsity of research to either support or refute this speculation.

Within the context of Hong Kong, previous studies conducted by Leung (2008, 2017) have demonstrated a procedure of estimating prevalent rate of problematic mobile phone use through a norm-referencing approach. Present study proposed another way of making an estimation through a criterion-referencing approach. In terms of its novelty, an introduction of an “at risk” group of mobile phone user based on a developmental perspective and anchored on a pathway model of problematic mobile phone use (Billieux et al., 2015) will open a new area of research in this topic.




AIMS OF THE STUDY

In view of the rising trend of maladaptive mobile phone use in many technology-rich cities like Hong Kong, the present study aimed to:


(1)Estimate prevalent rate of problematic mobile phone use and “at risk” mobile phone use with a sample of Hong Kong adolescents; and

(2)Identify risk and protective factors associated with problematic mobile phone use by this sample of Hong Kong adolescents. Specifically, two personality constructs (self-control and self-concept clarity), six of purpose of mobile phone use (social networking, educational activities, instant messaging, enhancing productivity, and health management), and two measures of healthy lifestyle (sufficient sleeping time and regular physical exercise) were examined in this study. It was hypothesized that lack of self-control, heavy use of mobile phone for purposes of social networking or instant messaging, insufficient sleeping time, and irregular physical exercise were potential risk factors whereas high self-concept clarity would be a protective factor of problematic mobile phone use.





MATERIALS AND METHODS


Procedure

In Hong Kong, schools are typically labeled as “Band 1,” “Band 2,” or “Band 3” according to the academic performances of their newly admitted secondary one student. In general, “Band 1” students perform better academically than “Band 2” students, who in turn perform better than their “Band 3” counterparts. Aside from academic performance, parents of “Band 1” students are typically richer and have access to more social resources than parents of “Band 2” students. Likewise, “Band 2” students are also socially and financially more advantaged than their “Band 3” counterparts. As majority of students from Band 1 secondary schools generally get a better academic performance than Band 2 and Band 3 students in the university entrance examination (i.e., the Hong Kong Diploma of Secondary Education), most students studying at Band 1 secondary school will aspire to continue their study upon completion of secondary education. As such, students from Band 1 secondary schools are more self-disciplined and more self-motivated in their academic studies. This variation in socioeconomic status and differential social expectation on students from different school banding may have an impact on characteristics and patterns of mobile phone usage. To generate a sample that would yield unbiased findings, it was considered necessary to collect data from each of these school types. Invitation letters were sent to school principals through the researchers’ social networks, and favorable responses were received from a number of schools. In view of the resources available for this study, three schools were selected for participating this study. Reasons of selecting these three schools included (a) a composition of one “Band 1,” one “Band 2,” and one “Band 3” schools could cover a full spectrum of students from different school banding and (b) locations of these schools from different geographical areas of the city could embrace a diversified sample characteristics for generation of unbiased findings. Informed consents were solicited from students and parents of the three schools selected to participated in the present study. A questionnaire composed of all measuring scales chosen and items developed for this study was administered by a trained research assistant to intact classes of students at the participating schools during a regular class time. Before administration of the survey, students were assured about their right to withdraw from the study at any point of time. Returned questionnares were examined for non-random pattern of missing responses and none of such kind of pattern could be identified. Questionnaires with any missing response(s) that made calculation of scale score(s) impossible were discarded in data analysis. As such, a final set of 575 questionnaires were retained for subsequent data analysis.

The study procedures were carried out in accordance with the guidelines laid down by the Ethical Review Committee of the City University of Hong Kong and approval was granted for the study by the Committee.



Participants

A total of 588 completed questionnaire were returned from the three participating schools. After checking for missing responses in these returned questionnaire, 575 questionnaires were retained for data analysis, 273 were from girls (47.5%) and 296 (51.5%) were from boys; 6 respondents did not indicate their gender. Respondents were in either secondary 4 (N = 287) or secondary 5 (N = 278) grade levels at the time of data collection. Though the sample size of this study is not as large as study that collected data from a territory-wise sample, this sample of school adolescents shared most of the diverse characteristics of their peers at the same age.



Instruments


Problematic Cellular Phone Use Questionnaire (PCPU-Q; Yen et al., 2009)

This is a 12-item self-report measure written in traditional Chinese and developed specifically for a population of Taiwanese adolescents. The first seven items assess the occurrence of symptoms due to excessive and maladaptive use of mobile phones, and the latter five items assess possible functional impairments caused by problematic mobile phone use. The participants were asked to choose “Yes” or “No” for each of the 12 items based on their phone usage during the month prior to the study. Reliability and validity of this measuring instrument was evident in a study reporting its development (Yen et al., 2009). Cronbach’s alpha for the seven symptoms items was reported as 0.85. Kappa coefficient of agreement of the items on the PCPU-Q ranged from 0.41 to 0.78 for a 2-week test–retest reliability and ranged from 0.26 to 0.44 between participants’ self-reports and their parents’reports. Participants classified as problematic users (i.e., reporting four or more symptoms in the first seven items) were more likely to suffer from depression as indicated by scores of a Chinese version of the Center for Epidemiological Studies’ Depression Scale (Chien and Cheng, 1985). The Cronbach’s α computed in this study was 0.73 for the first seven symtom items, 0.65 for the second five functional impairment items, and 0.79 for the total 12-item scale.



Self-Control Scale (SCS, Grasmick et al., 1993)

This is a 23-item scale measuring students’ abiities to have full control of their behaviors. There are some items that measure the personality traits of impulsivity (4 items), self-centeredness (4 items), risk-seeking (4 items), and ease of losing temper (4 items). There are also items that measure preference for engaging in simple tasks (rather than complicated ones, 4 items), and doing physical activities (rather than cognitive ones, 3 items). Responses were made on 4-point Likert scale, with anchors from “1 = strongly disagree” to “4 = strongly agree.” Scores from all 23 items were averaged. Higher scores indicated lower level self-control levels (i.e., higher levels of lack of self-control). A Chinese version of SCS (Weng and Chui, 2018) was adopted in this study and this version of the scale exhibited defensible psychometric properties with a Chinese student sample (N = 784). This Chinese SCS showed acceptable internal consistency reliability (Cronbach’s alpha = 0.78) and an underlying six-factor structure was demonstrated (Weng and Chui, 2018). The Cronbach’s α computed in this study was 0.85.



Self-Concept Clarity Scale (SCCS, Campbell et al., 1996)

This is a 12-item scale, of which 10 items should be reverse-keyed. Responses are made on a 5-point Likert scale, with anchors ranging from “1 = strongly disagree” to “5 = strongly agree.” A scale mean was computed by averaging the scores of all 12 items within the scale (with the reverse-keyed items recoded). The Chinese SCCS adopted in this study (Wu, 2012) were psychometrically sound. This version of scale showed good internal consistency (Cronbach’s alpha = 0.81), preservance of a one-factor structure in both exploratory and confirmatory factor analyses, and expected criterion validity with self-esteem and positive and negative affectivity (Wu, 2012). Higher scores indicate a higher clarity of the self. The Cronbach’s α computed in this study was 0.81.



Other Measures

The participants were asked to write down the percentage of time spent on each of the six given purposes of mobile phone use: (a) for social networking, (b) for educational activities; (c) for instant messaging; (d) for entertainment; (e) for enhancing productivity; and (f) for health management. The participants were also asked to report whether (“Yes” versus “No”) they spent sufficient time sleeping (7–8 h daily) and had adequate exercising time (at least twice weekly) during the previous month. Information about gender and the participant’s perceived academic performance (on a 5-point scale, from “1 = the worst” to “5 = the best”) was also collected.




Statistical Analysis

All data analyses were done with SPSS version 26.0. To estimate the prevalence rate of problematic mobile phone use, frequency counts were done on responses to the first seven symptom items and the second five functional impairment items of the PCPU-Q. Identification of problematic mobile user was done using the cutoff criteria recommended by Yen et al. (2009; with 4 or more reported symptoms) and Wang et al. (2014; with 4 or more reported symptoms plus occurrence of any functional impairment), respectively. The percentage of adolescents who were regarded as “at risk” is estimated accordingly. To examine subgroup differences between problematic versus non-problematic mobile phone users, descriptive statistics of the study variables by this group membership were generated and comparisons were made across group membership. Risk and protective factors of problematic mobile phone use were assessed via logistic regression of group membership on the study variables.




RESULTS


Prevalence of Problematic Mobile Phone Use

Table 1 shows the frequency counts of respondents who endorsed (i.e., checked “Yes”) the seven items measuring symptoms arising from and the five functional impairments caused by maladaptive use of mobile phones. To examine possible gender differences, these statistics were broken down further by sex. Ranking was done in descending order according to the total percentage of the full sample. From the table, it can be seen that the pattern was fairly consistent, in terms of ranking, across sexes for both the seven symptom items and the five functional impairment items. For the symptoms, at the top of the rank order was “tolerance: a marked increase in the frequency and duration of CPU,” followed by “withdrawal symptoms without CPU,” and “excessive time spent on CPU.” For the functional impairment, the item “poor academic performance” was ranked the highest, followed by “compromised physical or psychological function” and “poor relationship with friends or classmates.” The reported prevalence rate for girls was higher than for boys on all symptoms except one (the “continued heavy CPU”). However, only three of these sex differences reached a conventional level of statistical significance (i.e., p < 0.05, for the symptoms “tolerance: a marked increase in the frequency and duration of CPU,” “persistent desire and/or unsuccessful attempts to cut down or reduce CPU,” and “excessive time spent on CPU”), with a fairly weak effect size (ϕaround 0.10). In contrast, boys reported a higher prevalence rate on all except one functional impairment item (the exception being “poor academic performance”). Only one sex difference in functional impairment reached statistical significance (the item “problem in financial affairs” with p < .01), with a weak effect size (ϕ = 0.12). It should be noted that, after correction for possible inflation of type I error due to multiple comparisons was made via Bonferroni procedure (i.e., appliying adjusted alpha = 0.05/12 = 0.004), statistical sugnificance of all gender difference at item level of PCPU-Q vanished.


TABLE 1. Distribution of symptoms and functional impairments of problematic mobile phone use.
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Identification of Problematic Mobile Phone User and Estimation of “At Risk” User

Table 2 shows the numbers of symptoms reported by the respondents and a cumulative count of these symptoms. When a more lenient criterion (Yen et al., 2009) was adopted (i.e., only a four-symptom criterion was used as a cut-off to identify problematic users), close to one-third of the respondents (29.3%) reported four or more symptoms with girls in the sample reported a higher prevalence rate (33.0%) than boys (26.9%) [χ2(1) = 2.52, p = 0.11]. Regarding the five functional impairments (see Table 3), only slightly more than half (55.6%) reported not having acquired any of these impairments, with less boys (in terms of percentage) reported that they were free from these functional impairments (53.9% versus 57.5%) [χ2(1) = 0.75, p = 0.39]. When a more stringent criterion was adopted as suggested by Wang et al. (2014) (i.e., use of 4 or more reported symptoms plus at least one reported functional impairment), slightly more than one-fifth (22.9%) could be classified as problematic users, with girls in the sample reported a higher prevalence rate than boys under this more stringent cut-off criterion (24.9% versus 20.9%) [χ2(1) = 1.17, p = 0.28]. It should note that the direction of gender difference observed in the current sample of respondents are in line with previous findings but this difference is not wide enough to reach a conventional level of statistical significance (i.e., a threshold of p < 0.05).


TABLE 2. Distribution of symptoms of problematic mobile phone use.
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TABLE 3. Distribution of functional impairments caused by problematic mobile phone use.
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In the present study only the group of respondents who satisfied Wang et al. (2014)’s criteria was categorized into “problematic mobile phone users.” There were 131 respondents (22.9%) in this group. There were 39 respondents (6.4%) who reported 4 or more symptoms but no functional impairments. Even this group of respondents could not be classified as “problematic mobile phone users” under the more stringent cut-off criterion, this was still a group of respondents who might easily develop into problematic mobile phone user. It can therefore be regarded as a group of “at risk” individuals who deserved attention from researchser and partitioners. There were 280 respondents (48.7%) who reported less than four symptoms with no functional impairment. Comparatively, this group of respondents could be regarded as “non-problematic users.” A potential contribution of this study is to demonstrate a practical way of identification of this group of mobile phone users using an existing measure of problematic mobile phone use with established psychometric integrity.



Characteristics of Problematic Mobile Phone Use

To better understand the characteristics of problematic mobile users using the more stringent criteria as recommended by Wang et al. (2014), it was essential to compare this group of respondents with another group who could be classified as non-problematic mobile phone users. As noted by Knüppel and Hermsen (2010), splitting continuous populations into groups is a common practice in many fields of social sciences. Making decision on optimal number of groups to be formed should consider both efficiency gain and information loss. In research of problematic mobile phone use, dichotomize participants into groups of “problematic user” versus “non-problematic user” is a way to direct focus of researchers and resources of practitioners toward those who are in needs of attention, services and interventions. In the present study, a group of users between the “problematic” and “non-problematic” groups was added in. This group of users acquired only some characteristics of the “problematic” group (i.e., a sizeable number of reported symptoms but no functional impairment). However, given an ambivalent nature of this “at-risk” group as well as its novelty in the extant literature of research in this area, it was decided to exclude this group from the subsequent analysis of risk and protective factor to enhance interpretability and comparability of findings with previous studies. This practice could avoid incorporating confusing information that might come from the “at risk” group. As such, comparisons were only made between the “problematic” and “non-problematic users” in subsequent procedures of data anlysis (i.e., from Tables 4–6). The “at risk” group identified in this study was not included in the comparison because this group of adolescents would have an ambivalent characteristics associated with mobile phone use. Though allocating participants into three different groups anchored on scores of a continuous variable might render a risk of losing some important information on that variable, enhancement in interpretability of findings is a good reason to support such practice for this area of research (Sohn et al., 2019b; Harris et al., 2020; Yu and Sussman, 2020). After a careful consideration, it was decided that only the “problematic” group under the 4-or-more symptoms plus at least one reported functional impairment criteria and the “non-problematic” group with less-than-four symptoms plus no reported functional impairment were used for comparison, with an exclusion of the “risk-group” identified in this study. As shown in Table 4, compared with their counterparts, the “problematic users” were more likely to be female, lower in perceived academic performance, more frequent users of mobile phones for social networking and entertainment, and less frequent users of mobile phone for learning (and related activities) and self-management (e.g., health monitoring and prompting efficiency in daily work). Regarding personality, “problematic mobile phone users” reported lower self-concept clarity and self-control. With respect to lifestyle, they were less likely to have adequate sleep (7–8 h daily) or physical exercising time (at least doing physical exercise twice weekly).


TABLE 4. Descriptive statistics and group differences between problematic versus non-problematic user.
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TABLE 5. Intercorrelations of study variables in logistic regression analysis.
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TABLE 6. Summary of logistic regression analysis for prediction of problematic phone use.
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Risk and Protective Factors of Problematic Mobile Phone Use

Table 5 shows the correlations of group membership (problematic versus non-problematic users) with other variables in this study. As the direction and size of correlations of group membership with other variables echo the findings of subgroup analysis described in the previous section, they are not repeated here. These correlations were generally in a weak-to-moderate range and thus multicollinearity was probably not an issue in running regression analysis with these variables as predictors.

There were five steps in the specifications of the logistic regression model for identification of risk and protective factors associated with mobile phone use (see Table 6). In steps 1 and 2, Gender and Perceived Academic Achievement were entered. These two variables could serve as controls to better understand the effects of variables entered in subsequent steps. In step 3, the two personality variables (Self-control and Self-concept Clarity) were entered. In step 4, the six categories of purpose of mobile phone use were entered (social networking, learning activities, instant messaging, enhancing productivity, and health management). In the final step, two lifestyle variables were entered (sufficient sleeping time and regular physical exercising time). The results showed that variables in the first two steps of the regression (Gender and Perceived Academic Achievement) accounted for only a very small portion of the explained variance (around 2%) of the criterion variable (i.e., the Group Membership). The two personality variables in step 3 explained a further 8% of the variance of the criterion variable. The six mobile phone usage variables and two lifestyle variables accounted, respectively, for another 4 and 1% of the explained variance of the criterion variable. Altogether, the 12 predictors explained a total of 15% of the variance of the Group Membership.

At parameter level, estimates of regression coefficients (exponential beta) for six (Gender, Self-control, Use for Social Networking, Use for Instant Messaging, Use for Entertainment, and Use for Enhancing Productivity) out of 12 predicting variables in the final model (i.e., the regression model built in step 5) yielded a value larger than one, with two of these (Use for Social Networking and Use for Entertainment) reaching at least a conventional level of statistical significance (i.e., p < 0.05). For the remaining six predictors, estimates of the regression coefficient (exponential beta) had a value smaller than one, with one (Self-concept Clarity) reaching a conventional level of statistical significance.




DISCUSSION

There were two major goals in the present study. The first was to estimate prevalent rate of problematic mobile phone use and “at risk” mobile phone use with a sample of Hong Kong school adolescents. The second goal was to identify risk and protective factors of mobile phone use by this sample of Hong Kong adolescents.

Regarding the first goal, measured by the PCPU-Q (Yen et al., 2009) and with a cut-off criterion of reporting at least four symptoms (out of seven) and one functional impairment (out of five) suggested by Wang et al. (2014), the estimate based on responses from the current sample of Hong Kong school adolescents was 22.9%, with a higher rate for girls than for boys (24.9% versus 20.9%). This figure deserves attention from parents, teachers, counselors, researchers, and other personnel who care about the personal development of adolescents in this and future generations.

In the present study, a group of adolescents “at risk” in their mobile phone use was identified. This group of adolescents shared a characteristic of displaying considerable numbers of symptoms due to excessive and maladaptive use of mobile phones but its severity has not yet caused any functional impairments to their daily lives. This group represented 6.4% of respondents in the sample of this study. As with the development of other addictive behaviors (such as substance addiction), adolescents often follow a trajectory of starting from heavy use, then developing a habit of over and uncontrolled use, finally becoming addictive users of mobile phone. This echoes the view that a dichotomous categorization of mobile phone use (“problematic” versus “non-problematic”) might be an over-simplistic approach to understanding this problem (Panova and Carbonell, 2018; Yu and Sussman, 2020). A more developmental perspective is necessary to tackle this problem (Billieux et al., 2015). For example, the current findings have suggested a need to formulate appropriate interventions for “at risk” adolescents who already show symptoms of maladaptive use of mobile phones but not yet any functional impairments.

The above discussion leads to a further dialog about whether criterion-referencing or norm-referencing approaches should be used to classify the issue of “problematic mobile phone use.” For example, Leung (2017) adopted a criterion of two standard deviations above the sample mean as a cut-off and this yielded a prevalence rate estimate of 3.41% in Hong Kong school adolescents. The norm-referencing approach would cause the interpretation of the prevalence rate to become relative and ambiguous. Would scores above two standard deviations be interpreted as heavy or over-use of mobile phones? In contrast, the criterion-referencing approach could give a more concrete and interpretable meaning to the classification. For instance, when applying the 4-symptoms-plus-one-functional-impairment cut-off criterion of PCPU-Q, individuals classified as “problematic mobile phone user” could be regarded as those who have already reported addictive symptoms of maladaptive mobile phone use and are suffering from some functional impairment arising from its maladaptive use. In recent discussions of this issue, most researchers favor an adoption of the criterion-referencing approach (Sohn et al., 2019b; Harris et al., 2020; Yu and Sussman, 2020). With this consensue, a dialog on what are the necessary and sufficient conditions for identification of problematic mobile phone use is still on-going.

Regarding the second goal, both the subgroup and regression analysis have provided some weak evidence to support previous findings in a direction that girls were more vulnerable than boys to problematic use of mobile phones (Gezgin et al., 2018; Sohn et al., 2019b). Previous research on Internet addiction has consistently reported higher prevalence rates for males (Kuss et al., 2014). As already mentioned earlier in this paper, this may be explained by the idea that a decade ago it was more complex to connect to the Internet via computers, and that males may have able to do this better. However, given a small effect size of gender difference in this study, this speculative explanation warrants further examination.

In the final model of the logistic regression (step 5), even with the inclusion of a number of variables from different domains (demographic, academic, personality, purpose of mobile phone use, and healthy lifestyle) that previous research has shown to be related, both theoretically and empirically, to maladaptive mobile phone use, the explanatory power was still not very high (altogether accounting for a total of 15% of the variance). As there are so many personal, social, environmental, and cultural factors that can impact on one’s intentions and behaviors regarding mobile phone use, it is not surprising that the limited number of varables used in this study may not have been powerful enough to explain fully this very complicated problem. Even so, there are still some noteworthy findings from the series of regression analyses.

Among the four incremental changes in explained variance of the dependent variable (i.e., from step 1 to step 2, step 2 to step 3, step 3 to step 4, and step 4 to step 5), an addition of two personality variables (i.e., self-control and self-concept clarity) yielded the largest change (an increment of 8% explained variance). Within these two personality factors, lack of self-control was found to be a risk factor [with exp(B) > 1] whereas high self-concept clarity was shown to be a protective factor [with exp(B) < 1]. Many adolescents nowadays are motivated to use mobile phones excessively for activities that give them satisfaction in various life domains (e.g., knowledge acquisition, maintainance and extension of social networks, understanding of the self). If there are some environmental factors that may encourage unlimited satisfaction of these needs (provision of unlimited connection time under some subscription plans), adolescents with low self-control will be trapped into develop patterns of problematic use. The formulation of effective prevention and intervention strategies to alleviate the problem could focus on self-control training as informed by this study.

The extant literature provided two very different (and somehow contrasting) views on how self-concept clarity may relate to problematic mobile phone use. A recent study of the use of mobile phones for the purpose of self-presentation suggested that people will make frequently switching upward and downward social comparisons to evaluate themselves (Fardouly and Vartanian, 2015). These switching comparison processes can lead to a fragmentation of self-image and may do further harm to the development of integrated self-concepts. In contrast, those who found a negative relationship between these two constructs have argued for a beneficial use of mobile phones. Specifically, those with high self-concept clarity tend to search for information that will confirm their “good” selves. This kind of self-selection and self-affirmation process will further strengthen a stronger sense of the self. As such, use of the mobile phone as a tool of self-exploration will be beneficial in promoting psychological wellbeing (Fullwood et al., 2016). Data from this study support the perspective that high self-concept clarity can be a protective rather than a risk factor. Our study findings suggest that individuals who know clearly who they are will be more able than their counterparts with a confused sense of the self to make more beneficial use of mobile phone in their lives.

The six purposes of mobile phone use, together, accounted for an incremental total of 4% of the explained variance of problematic mobile phone use. At parameter level, four purposes of use (social networking, instant messaging, entertainment, and enhancing productivity) were identified as risk factors [with Exp (B) > 1] of problematic mobile phone use, with two of these regression coefficients (use for social networking and use for entertainment) reaching conventional levels of statistical significance. It is not surprising to see that many adolescents (especially boys) are losing self-control in the use of mobile phones when playing paid online games and making self-presentation through online social networking platforms.

The two aspects of healthy lifestyles (sufficient sleeping time and regular physical exercise) examined in this study were both found to be protective factors of mobile phone use for this sample of respondents. Though their predictive powers are not strong enough to arrive at any affirmative conclusion, directionality of this finding can still give a hint of a tip for alleviating the rising problem of maladaptive mobile phone use. As it is difficult and takes time to change one’s personality (like self-control and self-concept clarity), parents and practitioners (e.g., school counselors and social workers) can think about diverting adolescents’ energies and attention toward participating in physical activities (e.g., playing ball games) that can give them satisfaction and rewarding experiences.

There is also an observation that the magnitude of regression coefficient [exp(B)] of lack of self-control dropped slightly and became statistically non-significance (i.e., p > .05) with subsequent addition of six purposes of mobile phone use variables (in step 4) and two lifestyle variables (in step 5) into the regression model. This change of statistical significance could be attributed to possible effect of multicollinearity between exiting and newly added variables in the model. As a final remark, the role of lack of self-control as a risk factor and two healthy lifestyles (sufficient sleeping time and regular physical exercise) as protective factors need further examination in research of problematic mobile phone use.

There are several limitations that suggest caution when making interpretations of the findings of this study. First, a more rigorous evaluation of psychometric properties of all measuring instruments used in this study is necessary to better defend validity of findings from this study. Extensive use of reversed-keyed Likert type items as found in the Self-concept Clarity Scale need more attention in future research (Suárez-Álvarez et al., 2018; Vigil-Colet et al., 2020). Second, categorization of respondents into different groups anchored on scores of PCPU-Q and applying the group membership in subsequent correlational and regression analysis will render a risk of loosing some information conveyed by actual scores of the measuring instrument. Further study should revisit legitimacy of this practice. Third, like all self-report surveys, the participants may have tended to under-report the occurrence of symptoms and functional impairments. The reported prevalence rate might in fact be an under-estimate of the severity of the problem. Fourth, due to the limited resources available for this study, only the variables that have been shown previously to be related closely to problematic mobile phone use were included in this study. In future research, more variables at personal and contextual levels can be added to build up a comprehensive model of this issue. Fifth, due to the cross-sectional nature of the data, risk and protective factors identified in this study should be viewed as associative rather than predictive in nature. Further studies can employ more rigorious research designs (e.g., experimental design) or collect different types of data (e.g., longitudinal data, data from parents and teachers) to better examine possible causal relationships between the study variables.



CONCLUSION

Findings from this study suggest that there are increasing number of adolescents suffering from problematic use of mobile phone. Adolescents who are vulnerable to suffer from this technology-related problems deserve more attention from helping professionals. Results of this study throw some insights on how to identify a group of adolescents who might be at risk of suffering From problematic mobile phone use. This study also demonstrated how to pull out this group of individuals using a measuring instrument with well-established psychometric integrity and applying a criterion-referencing approach. Practitioners (e.g., social workers and counsellors) should be more proactive to identify the at-risk individuals in their community and provide adequate services to them before they all turned into problematic users. Anchored on present findings, effective interventions to tackle this rising problem among adolescents are recommended. The intervention programs can focus on self-awareness training so that attendees may pick up a deeper understanding on who they are and what they need. Adolescents should also be taught to make a good control on how to use of mobile phone for the purposes of social networking and entertainment. For other risk and protective factors being examined in this study, further research are necessary to determine their roles in problematic use of mobile phone from different cultures and age groups.
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0.028 0.002" —0.088 —0.167"" 0280
0.068 0.056 0621 0304 0524

shows significance at the 0.01 level. The AVEs of five factors are shown on the diagonal.

@

(0.59)
~0.041
0640

®

047)
03857

1.000
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Variables ) @ @ @) ® © @ ®) © (10) 1) 12 3 14 (15 (18 (17 (18 (19 (20

(1) Gender 1.000
2) Age -0058 1000

(3) Race -0044 -0043  1.000

(4) Education 0089 -0233" -0.053 1.000

(5) Organization type -0.188"  0.464" -0.009-0058 1000

(6) Work experience -0092  0049" -0045-0326" 0460° 1.000

(7) Nonveactivity -0010 0018 -0.022-0005 0.4 0.045 (0.50)

(8) Observe -0086 -0019  0048-0052  0.160" 0005 0.265" (056)

(9) Act with awareness 0184 ~0020 -0027 0067 -0221" -0033-0092 -0373" (0.56)

(10) Describe 0041 0076 -0.062 0056 0221 0068 0.253" 0423" -0.208" (063

(1) Non-judgment 0071 -0014 0075-0043 -0130" -0042-0274" -0392" 0382" -0395" (0.45)

(12) Mindfulness 0088 0020 0004 0012 0102° 0023 0555 0535 0202 0562 0067  1.000

(13) SAS score ~0.160"  0.136" -0.025-0.157" 0.106" 0.156 0004  0.198" -0.401" —0024 -0.235" -0.193" 1.000

(14) CES-D score -0.143" 0078 -0017-0091  0104' 0091-0060  0.169" -0385" -0054 —-0.199" —0.23

(15) Life well-being 0105° 0098 -0008 0411 0060 0083 0271 0089 0138 026" -0082 0325 1.000

(16) Workplace well-being 0050 0012 0018 0.479" -0022 -0000 0471 013" 0124" 0164 -0.164" 0212 0642 1000

(17) Psychological well-being 0061 —0073 -0.008 0083 -0045 -0.103" 0355" 0210 0128 027 0.385° 0458 0524 1000

(18) Employee well-being 0087 0020 0001 0.451" 0003 -0.002 0311 0.160" 0.154" 0269 0.361 * 0858 0877 0.768" 1000

(19) Servant leadership -0097 0049 -0013 0083 0239 0040 0317 0218 -0079 0276" -0271" 0247 0013 -0030 0301 0444™ 0278" 0412 1.000

(20) Satisfaction with 0084 0008 0006 0091 0067 —-0019 0283 0200 0010  0280" -0497" 0208 —0108' —0169" 0527 0488™ 0458" 0589" 0.296" 1.000

work-family balance

CES-D, Center for Epidemiological Studies Depression Scale; SAS, Self-rating Anxiety Scale; "Shows significance at the 0.05 level, " shows significance at the 0.01 level. The AVEs of five factors are shown on the diagonal.
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Somatization SDS-SOM SDS-PSY

Bivariate correlations Partial correlations Bivariate correlations Partial correlations
BPQ-SF 0.49** 0.32* 0.27* 0.19* 0.06
BA 0.42** 0.29** 0.24* 0.16™ 0.05
SUPR 0.48** 0.27* 0.22** 0.19* 0.09
SUBR 0.37** 0.24* 0.21** 0.11* 0.01
BPQ-VSF 0.42** 0.28™ 0.23* 0.18™ 0.07

BPQ-SF, Body Perception Questionnaire-Short Form; BA, body awareness; SUPR, supradiaphragmatic reactivity; SUBR, subdiaphragmatic reactivity; BPQ-VSF
Body Perception Questionnaire-Body Awareness Very Short Form; Somatization, the subscale of SCL-90; SDS, Self-Rating Depression Scale; SDS-PSY/-SOM,
psychological/somatic symptoms subscale of SDS. **p < 0.01.
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Mean SD Range

BPQ-SF 83.21 19.04 24-144
BA 50.43 11.46 0-86
SUPR 23.87 7.03 0-50
SUBR 10.53 3.58 0-23
BPQ-VSF 22.35 5.50 11-42

BPQ-SF, Body Perception Questionnaire-Short Form; BA, body awareness; SUPR,
supradiaphragmatic reactivity; SUBR, subdiaphragmatic reactivity; BPQ-VSF, Body
Perception Questionnaire—Body Awareness Very Short Form.
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Items Factor loading

BAO1 0.48"
BAO2 047
BA3 0.57
BAO4 0.57
BA05 0.60"*
BA0G 0.50"*
BAO7 0.60"*
BA08 0.50"*
BA09 0.59"*
BA10 0.65"*
BAT1 0.59"*
BA12 0.65"*
BA13 0.66"*
BA14 0.67"
BA15 0.48"
BA16 0.57
BA17 0.61%
BA18 0.62"*
BA19 0.54"
BA20 0.447
BA21 0.65"*
BA22 057"
BA23 0.50"*
BA24 0.69"*
BA25 0.65"*
BA26 0.63*
SUPRO1 0.65"*
SUPR02 053"
SUPR03 0.67"*
SUPR04 0.65"*
SUPR05 e
SUPR06 0.74"
SUPRO7 0.67"
SUPR08 0.70"
SUPR09 0.66"*
SUPR10 0.68"*
SUPR11 0.69"*
SUPR12 0.69"*
SUPR13 0.66™*
SUPR14 0.63**
suPB 0.34**/0.38**
SUBRO2 0.80"*
SUBRO3 0.78"
SUBRO4 0.80"*
SUBRO5 0.82"
SUBRO6 0.78"

BA, body awareness; SUPR, supradiaphragmatic reactivity; SUBR, subdiaphrag-
matic reactivity; SUPB, item ‘I feel like vomiting.” **p < 0.001.





OPS/images/fpsyg-11-01355/cross.jpg
3,

i





OPS/images/fpsyg-11-01437/fpsyg-11-01437-t005.jpg
Stopping Rule PDQ-4-NP

AUC (95%Cl) Cut-off Se Sp Yl Criterion-related validity
None 0.902 (0.877-0.927) 0.580 0.879 0.791 0.670 0.687**
p>0.90 0.880 (0.853-0.907) 0.418 0.912 0.723 0.635 0.632"*
p>0.85 0.860 (0.829-0.891) 0.363 0.901 0.693 0.594 0.584**
p>0.80 0.852 (0.819-0.886) 0.680 0.747 0.815 0.562 0.561**
p>0.75 0.840 (0.805-0.876) 0.360 0.857 0.700 0.557 0.544**
p>0.70 0.838 (0.803-0.873) 0.025 0.923 0.582 0.505 0.541**

None, the entire item bank was administered; 95% CI, 95% confidence intervals; AUC, area under curve; Se, sensitivity; Sp, specificity; Yl, Youden Index. **p < 0.001.
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Stopping rule Number of items used Mean SE (0) Marginal reliability Correlation® Correlation with NPQ

Mean SD % all?
None® 85 0 100% 0.227 0.9454 1.000 0.911
p>0.90 24.00 9.07 29% 0.322 0.895 0.966 0.833
p>0.85 12.88 6.37 15% 0.382 0.853 0.930 0.761
p>0.80 8.27 4.52 10% 0.434 0.811 0.906 0.724
p>0.75 6.44 3.67 8% 0.478 0.771 0.888 0.706
p>0.70 5.25 2.54 6% 0.520 0.729 0.874 0.693

aThe percentage of the mean number of items used in the full-item bank. °Correlation between CAT 6 and complete test 6. The entire item bank was administered.
dCoefficient alpha for the full test was 0.94.
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Item no. Item parameters under CTT Discrimination under IRT Threshold (difficulty) Parameters under IRT Item fit

Threshold (difficulty) Discrimination a b1 b2 b3 b4 p-value of S-x2
1 0.15 0.30 0.818 2.436 - - - 0.937
2 0.24 0.29 0.705 1.784 - - - 0.934
3 0.13 0.30 0.986 2.265 - - - 0.212
4 0.10 0.32 1.249 2.187 - - - 0.072
5 0.14 0.37 1.158 1.899 - - - 0.244
6 0.37 0.38 0.900 0.721 - - - 0.149
7 0.15 0.38 1.199 .818 - - - 0.669
8 0.21 0.41 1.156 1.453 - - - 0.298
9 0.16 0.41 1.325 1.660 - - - 0.012
10 0.24 0.34 0.871 .538 - - - 0.307
11 0.13 0.44 1.634 676 - - - 0.212
12 0.12 0.44 1.706 1.676 - - - 0.118
13 0.12 0.48 2.020 .538 - - - 0.871
14 0.16 0.33 0.942 2.077 - - - 0.542
15 0.50 0.32 0.704 -0.010 - - - 0.021
16 0.35 0.32 0.688 .031 - - - 0.576
17 0.43 0.47 1.200 0.306 - - - 0.275
18 0.14 0.49 1.958 1.483 - - - 0.208
19 0.11 0.48 2.191 587 - - - 0.455
20 0.24 0.39 1.031 1.363 - - - 0.691
21 0.16 0.42 1.328 1.623 - - - 0.680
22 0.17 0.44 1.418 1.5632 - - - 0.796
23 0.15 0.48 1.738 1.475 - - - 0.034
24 0.17 0.41 1.258 1.610 - - - 0.132
25 0.12 0.48 2.062 1.564 - - - 0.031
26 0.14 0.50 1.959 1.453 - - - 0.335
27 0.24 0.33 0.779 1.646 - - - 0.903
28 0.34 0.39 0.927 0.876 - - - 0.494
29 0.32 0.42 1.067 0.861 - - - 0.525
30 0.41 0.31 0.656 0.596 - - - 0.207
31 0.39 0.42 1.003 0.523 - - - 0.282
32 0.11 0.47 2.146 599 - - - 0.104
33 0.25 0.36 0.885 1.425 - - - 0.908
34 0.23 0.51 1.618 1.075 - - - 0.591
35 0.20 0.43 1.313 .408 - - - 0.367
36 0.24 0.41 1.123 1.305 - - - 0.807
37 0.15 0.56 2.438 1.284 - - - 0.323
38 0.11 0.50 2.257 557 - - - 0.867
39 0.12 0.48 1.946 1.581 - - - 0.131
40 0.24 0.49 1.422 1.118 - - - 0.173
41 0.26 0.43 184 145 - - - 0.991
42 0.39 0.35 0.799 0.651 - - - 0.617
43 0.18 0.45 1.477 1.386 - - - 0.576
44 0.19 0.44 .378 404 - - - 0.320
45 0.54 0.30 0.667 —0.246 - - - 0.186
46 0.40 0.30 0.642 0.726 - - - 0.436
47 0.15 0.48 753 463 - - - 0.138
48 0.22 0.36 0.914 1.652 - - - 0.291
49 0.12 0.49 2.170 1.535 - - - 0.421
50 0.40 0.36 0.809 0.564 - - - 0.737
51 017 0.50 1.755 1.338 - - - 0.175
52 0.09 0.46 2.385 1.677 - - - 0.075
53 0.21 0.45 1.369 1.318 - - - 0.413
54 0.13 0.50 2.070 1.505 - - - 0.555
55 0.24 0.50 1.491 1.076 - - - 0.682
56 0.45 0.36 0.843 0.308 - - - 0.104
57 0.16 0.47 1.595 1.451 - - - 0.117
58 0.24 0.44 1.244 1.207 - - - 0.527
59 0.36 0.34 0.784 0.855 - - - 0.945
60 0.15 0.42 1.441 1.588 - - - 0.324
61 0.28 0.45 1.225 1.018 - - - 0.319
62 0.18 0.48 1.626 1.370 - - - 0.357
63 0.12 0.48 2.016 1.558 - - - 0.325
64 0.37 0.33 0.701 0.873 - - - 0.354
65 0.28 0.47 1.305 0.986 - - - 0.015
66 0.16 0.28 0.797 2.304 - - - 0.355
67 0.17 0.46 1,682 1.463 - - - 0.908
68 0.1 0.43 1.733 1.728 - - - 0.212
69 0.38 0.50 0.954 -2.318 -0.611 0.708 3.266 0.457
70 0.43 0.46 0.926 -3.188 —1.033 0.419 2.946 0.037
71 0.24 0.65 1.613 -0.659 0595 1.400 2.542 0.477
72 0.26 0.67 1.715 -1.091 0.327 1.731 2.929 0.088
73 0.33 0.42 0.820 —-2.772 -0.028 1.859 4.449 0.157
74 0.39 0.51 1.072 -2.121 -0.471 0.597 2.591 0.162
75 0.35 0.56 1.296 —-2.093 -0.272 1.160 2.908 0.112
76 0.26 0.67 1.752 —-0.900 0572 1.362 2.759 0.175
77 0.27 0.60 1.416 —-1.000 0.427 1.570 2.973 0.327
78 0.28 0.49 0.939 -1.967 0.639 2.141 4122 0.584
79 0.41 0.37 0.700 -5.449 -2.013 1.551 5.146 0.688
80 0.34 0.50 1.005 —-2.539 —-0.113 1.484 3.624 0.524
81 0.24 0.46 0.868 —-1.364 1.105 2.289 4.457 0.195
82 0.41 0.42 0.813 -3.704 -0.876 0.632 4.102 0.192
83 0.24 0.71 2.021 -0.919 0.673 1.511 2.688 0.670
84 0.29 0.67 1.743 —-1.270  0.308 1.300 2.614 0.697
85 0.46 0.34 0.611 -5.404 —-2.077 0.015 3.964 0.017

a is the discrimination parameter: b is the threshold; the last 17 items are scored with O, 1, 2, 3, 4, and the other items are scored with O, 1.
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Model Deviation AIC BIC

GRM 101,774.9 102,216.9 103,304.4
GPCM 101,834.9 102,276.9 103,364.4
PCM 104,012.8 104,286.8 104,960.9

AIC, Akaike’s information criterion; BIC, Bayesian information criterion; Deviation,
-2log-likelihood; GPCM, Generalized Partial Credit Model; GRM, Graded Response
Model; PCM, Partial Credit Model.
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Diagnosis for MDD Diagnosis for DD

n cases/n controls 96/1049 188/957

AUC (95% ClI) 0.915 (0.889-0.941) 0.846 (0.813-0.880)

Cut off SEN SPE J PPVP NPV SEN SPE J PPV NPV
MDD optimal cut off & = 23 0.833 0.868 0.701 0.365 0.983 0.649 0.899 0.548 0.557 0.929
DD optimal cut off =17 0.917 0.724 0.641 0.233 0.99 0.809 0.764 0.573 0.402 0.953
BDI-ll mild = 14 0.938 0.636 0.574 0.191 0.991 0.830 0.670 0.5 0.331 0.953
BDI-Il moderate = 20 0.885 0.808 0.693 0.297 0.987 0.718 0.842 0.56 0.472 0.938
BDI-Il severe = 29 0.656 0.937 0.593 0.488 0.968 0.484 0.960 0.444 0.705 0.905

AUC, area under curve; Cl, confidence interval; MDD, major depressive disorder; DD, depressive related disorder; SEN, sensitivity; SPE, specificity; J, Youden’s index;
PPV, positive predictive value; NPV, negative predictive value. 2Cut off score with the highest Youden’s index value. PPV and NPV was calculated based on the prevalence
from the research data.
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© area

—2~-15
—1.5~-1
—1~-0.5
—0.5~0
0~0.5
0.5~1
1~1.5
1.56~2
2~2.5
2.5~3
Total area

Information

1.24
2.92
6.01
9.60
11.71
12.35
12.87
12.91
12.80
10.51
1056.74

Proportion (%)

117
2.76
5.69
9.08
11.07
11.68
1217
12.21
12.10
9.94

100
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Item

. Sadness

. Pessimism

. Past failure

. Loss of pleasure

. Guilty Feeling

. Punishment feelings
. Self-dislike

. Self-criticalness

. Suicidal thoughts

. Crying

. Agitation

. Loss of interest

. Indecisiveness

. Worthlessness

. Loss of Energy

. Changes in sleeping
. Irritability

. Changes in appetite

. Concentration difficulty

. Tiredness

. Loss of interest in sex

BDI-Il total

DD (N =188)

M (SD)

1.15 (0.859)
1.42 (0.993)
1.38 (0.960)
1.49 (0.956)
1.34 (1.034)
1.38 (1.233)
1.32 (1.012)
1.39 (1.046)
0.93 (0.777)
1.13 (1.038)
1.06 (0.948)
1.56 (1.005)
1.24 (0.899)
1.25 (1.002)
1.53 (0.825)
1.66 (0.985)
1.19 (0.971)
1.33 (0.933)
1.27 (0.838)
1.41 (0.906)
1.35 (1.161)

27.65 (13.543)

***<0.001, DD, Depressive related disorder.

Control (N = 957)
M (SD)

0.41 (0.560)
0.57 (0.694)
0.46 (0.689)
0.67 (0.717)
0.65 (0.717)
0.38 (0.758)
0.40 (0.723)
0.50 (0.792)
0.24 (0.458)
0.39 (0.689)
0.32 (0.543)
0.61 (0.691)
0.57 (0.657)
0.32 (0.599)
0.76 (0.668)
0.85 (0.795)
0.47 (0.647)
0.62 (0.712)
0.57 (0.630)
0.66 (0.616)
0.49 (0.777)
10.92 (8.800)

Total (N = 1,145)
M (SD)

0.53 (0.676)
0.71 (0.813)
0.61 (0.813)
0.8 (0.819)
0.76 (0.818)
0.54 (0.93)
0.55 (0.847)
0.64 (0.9)
0.36 (0.581)
0.51 (0.805)
0.44 (0.684)
0.76 (0.83)
0.68 (0.745)
0.47 (0.761)
0.88 (0.752)
0.98 (0.88)
0.59 (0.758)
0.74 (0.795)
0.68 (0.716)
0.79 (0.727)
0.63 (0.908)
13.66 (11.54)

Ttot

0.753***
0.735%**
0.732%**
0.759***
0.659***
0.724%**
0.754%*
0.743"**
0.655***
0.661***
0.681***
0.758***
0.673***
0.762%**
0.728%**
0.611%**
0.690***
D601
0.723***
0.711%%%
0.546***

Cronbach’s o if
item is deleted

0.942
0.942
0.943
0.942
0.944
0.943
0.942
0.942
0.944
0.944
0.943
0.942
0.943
0.942
0.943
0.945
0.943
0.945
0.943
0.943
0.946
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Fit indices

Model tested x2 AIC BIC aBIC CFI TLI SRMR RMSEA 90% CI
3-Factor Model 814.448*** (df = 186) 43860.58 44193.49 43983.85 0.953 0.947 0.033 0.054 0.051-0.058
2-Factor Model 979.099*** (df = 188) 44021.23 44344.05 44140.77 0.941 0.934 0.038 0.061 0.057-0.064

AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, Sample-size adjusted BIC; CFl, Comparative fit index; TLI, Tucker-Lewis Index; SRMR,
Standardized root mean squared residual; RMSEA, Root mean square error of approximation; CI, Confidence interval. *** <0.001.





OPS/images/fpsyg-10-02934/fpsyg-10-02934-t004.jpg
BDI-II total

SM

0.779***
0.671%%*
0.851***

PD

0.794**
0.926***

NA

0.943%*

BDI-II Total

***<0.001. SM, Somatic Factor; PD, Performance Difficulty Factor; NA, Negative

Attitude Factor.
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Bifactor WLSMVx2 df p Difftest CFl TLI RMSEA ACFI

MO - configural  370.872* 270 0.000 - 0.942 0.934 0.045 -
model
M1 — loading 360.336* 268 0.001 - 0.947 0.939 0.043 0.005

M2 —threshold  382.764* 302 0.001 0.0498 0.953 0.953 0.038 0.006

WLSMV = weighted least squares with mean and variance adjustment; df = degree
of freedom; Diff test = dlifference test based on y?; TLI = Tucker-Lewis index;
CFI = comparative fit index; RMSEA = root mean square error of approximation;
ACFI = change in comparative fit index relative to the preceding model; *p < 0.05;
chi-square difference test with WLSMV estimation is different from the conventional
chi-square difference test.





OPS/images/fpsyg-10-02550/fpsyg-10-02550-t005.jpg
Name of scales

1. YPI-CV

2. Grandiose-
deceitful

3. Callous-
unemotional

4. Impulsive-need
for stimulation
5. Emotion
regulation

6. Prosocial/
communication
skills

7. SDQ total
difficulties score

1

0.180

0.164

0.270*

—0.060

0.0561

0.288**

0 < 0.05; **p < 0.01.

0.773**

0.643**

—0.245"*

—0.375"*

0.393**

0.681**

—0.357**

—0.5633"*

0.465**

4 5
—0.211*
—0.271*  0.706*

0.417** —0.328**

0.341**
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Category Frequency Percentage
Gender Male 158 52.7
Female 141 47.3
Age(male) 9 16 (5) 5.4
10 140 (72) 46.8
11 105 (59) 35.1
12 21 (13) 7.0
Unreported 17 5:6
Education Junior high school 40 13.9
background of and below
parents
Senior high school 51 171
Undergraduate 39 13.0
Graduate 73 24.4
Doctorate 78 26.1
Unreported 18 6.0
Family income per <4,000 50 16.7
month in RMB
4,000-8,000 53 17.7
8,000-12,000 108 36.1
12,000-16,000 38 12.7
16,000-20,000 19 6.4
>20,000 19 6.4
Unreported 12 4.0
Total 299 100
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Model WLSMVx2 df CFI TLI RMSEA (90% Cl) WRMR

Single-factor ~ 381.81* 135 0.874 0.844 0.078[0.069, 0.087] 1.361
Three-factor ~ 374.31* 132 0.860 0.836 0.077[0.069, 0.086] 1.347
Bifactor 184.08* 117 0.964 0.953 0.039[0.028,0.050] 0.815

WLSMV = weighted least squares with mean and variance adjustment; df = degree
of freedom; TLI = Tucker-Lewis index; CFl = comparative fit index; RMSEA = root
mean square error of approximation; 90% Cl = 90% confidence interval;
WRMR = weighted root mean square residual. *p < 0.05.
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Item Grandiose-manipulative

]
2
3
4
5.
6
7
8

. Con people than most other people 0.405**

. Getting people to believe 0.055

. Far beyond other’s talent 0.176

. Manipulate people 0.432*
Use others 0.158

. Become a well-known person 0.629**

. Crying is a sign of weakness
. Should not help people
. Nervous and worried

. Don’t understand touching

. Feel guilty and remorseful

. Don't let feelings affect

. Skipped school or work

. Impulsive

. Talk first and think later

. Get bored quickly

. Do things without thinking ahead
. Borrow something and lost it

Callous-unemotional

0.281**
0.945%*
0.099
0.080
0.404**
0.229*

Impulsive-irresponsible

0.619**
0.621**
0.667**
0.468**
0.395**
0.075

General psychopathy

0.139

0.717*
0.637**
0.394**
0.479**
0.292**
0.555**
0.343**
0.458™*
Q719*
0.485**
0.286™*
0.429*
0.5617*
0.135

0.226**
0.522**
0.612**

*p < 0.01; ** p < 0.001.
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Model GFl PGFI NNFI CFI PNFI RMSEA X df P

Model 1 (one-factor model) 0.659 0.483 0.816 0.819 0.690 0.179 3511.19 77 <0.01
Model 2 (four-factor model) 0.923 0.624 0.961 0.964 0.750 0.083 746.987 71 <0.01
Model 3 (one-factor model) (multiple-group method) 0.658 0.483 0.813 0.820 0.688 0.126 3567.96 154 <0.01
Model 4 (four-factor model) (multiple-group method) 0.918 0.621 0.957 0.964 0.747 0.059 820.252 142 <0.01

GFI, goodness of fit index; AGFI, adjusted goodness of fit index; NINFI, non-normed fit index; CFl, comparative fit index; PNFI, parsimony normed fit index; RMSEA, root

mean square error of approximation.
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Other constructs

Correlation coefficients?

Overall scale Emotional support Instrumental support Role modeling Creative work-family
Procedural justice 0.52 0.44 0.46 0.46 0.51
Interactional justice 0.73 0.66 0.68 0.61 0.69
Supervisor support 0.60 0.59 0.56 0.47 0.52
Coworker support 0.30 0.29 0.30 0.21 0.25
WFPS 0.21 0.18 0.20 0.19 0.18
FWPS 0.20 0.18 0.18 0.18 0.17
Work engagement 0.35 0.31 0.31 0.30 0.33
Intention to leave —-0.35 —-0.30 —0.33 —-0.30 —-0.32
Job satisfaction 0.39 0.35 0.36 0.32 0.36
Psychological distress -0.10 —0.09 -0.14 —0.05 -0.07

@Pearson’s correlations. WFPS, work-family positive spillover; FWPS, family-work positive spillover. Bold values denote statistical significance at the p < 0.05 level.
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Means SD Item-total Cronbach’s «
correlation if item deleted

Emotional support

ftem 1 My supervisor is willing to listen to my problems in juggling work and non-work life. 2.88 (1.16) 0.81 0.96

ltem 2 My supervisor takes the time to learn about my personal needs. 2.86 (1.12) 0.82 0.96

ltem 3 My supervisor makes me feel comfortable talking to him or her about my conflicts between 2.67 (1.06) 0.87 0.96
work and non-work.

ltem 4 My supervisor and | can talk effectively to solve conflicts between work and non-work issues. 2.73 (1.08) 0.85 0.96
Instrument support

ltem 5 | can depend on my supervisor to help me with scheduling conflicts if | need it. 3.03 1.15) 0.79 0.96

ltem 6 | can rely on my supervisor to make sure my work responsibilities are handled when | have 3.12 (1.13) 0.76 0.96
unanticipated non-work demands.

ltem 7 My supervisor works effectively with workers to creatively solve conflicts between work and 2.90 (1.05) 0.82 0.96
non-work.
Role model

ltem 8 My supervisor is a good role model for work and non-work balance. 2.63 (1.05) 0.75 0.96

ltem 9 My supervisor demonstrates effective behaviors in how to juggle work and non-work balance. 2.63 (1.01) 0.78 0.96

ltem 10 My supervisor demonstrates how a person can jointly be successful on and off the job. 2.53 (0.98) 0.75 0.96
Creative work—family management

ltem 11 My supervisor thinks about how the work in my department can be organized to jointly benefit 2.83 (1.09) 0.76 0.96
employees and the company.

ltem 12 My supervisor asks for suggestions to make it easier for employees to balance work and 2.56 (1.04) 0.80 0.96
non-work demands.

ltem 13 My supervisor is creative in reallocating job duties to help my department work better as a team. 2.81 (1.10) 0.78 0.96

ltem 14 My supervisor is able to manage the department as a whole team to enable everyone’s needs 2.75 (1.08) 0.80 0.96

to be met.

SD, standard deviation; item-total correlations: all Spearman correlations; p < 0.01 in all cases.
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Model TLI CFI RMSEA X2 df
Configural invariance

Model 1 0.949 D.865 0.051 11e8.28 142
Metric invariance

Model 2 0.952 0.965 0.049 1179.87 152
A in fit from Model 1 0.003 0.000 —0.002 11.08 10
Scalar invariance

Model 3 0.956 0.965 0.047 1202.14 166
A in fit from Model 2 0.004 0.000 —0.002 2277 14

TLI, Tucker-Lewis index; CFl, comparative fit index; RMSEA, root mean square

error of approximation.
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‘Goodness-of-fitindices four-factor solution Difference tostindices

Model K200 CF T RMSEA(%C)  SRMR Modslcomparison  Ax2(ad)  Plalues ACFI ARMSEA ASRMR Decision
M Configural ivaranco 6176199 0951 03 003100200088 0046 B - - - - = B

Ma: Matro ivaranco TS (108 0945 032 00310060063 008 m 0ZT(2 000 0008 0000 0002 Reect
M2a: Pt moticimafarce 60103 (103 0952 0998 0.0200027-0032) 0047 o 07870 0M8 0001 002 0001  Acoopt
MG Scaa imadance 0871 0847 00460040048 0089 2 8630666 000 008 0017  -0002  Rdect
Ma: Paral scala inariance 095 09 00290027003 0047 M2 143() 022 000 0000 000  Accept

N = 12475; Group 1 Men) = 5.287; an Group 2 (Homen) = 7,186, P = 005, "  Q.01. 17 = hiQuaro SaBSc; f = 0groe of oedom; RMSEA = 001 mear-Squar o of appecximation; Ol = comparatve it
index: TLI = Tucker Lews index: SRMR = standardized rool-mear-sQuare residual
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Theoretically uniquo Structure of shortened and adapted social capital assessment tool i India (SASCAT-)
social capital constructs.

Question name Doscription of the question Type of esponse
Structural social captal indicators.
Organizational partcpation Group partpation Number of commurity group you have paripated i the ontuous
with tho communty last 12 months
Group bereit Number of bensts received you have fom the commenty Contavous
9roups i theast 12 months
Gotoctive action Worked together with ohor community members and Bnay

attemptod to addres a problom orcommon issup of the
viago i the last 12 months

Development discussion Number of pecgle you have spoken ith about the Contuous
‘Gevelopmen ofth viage i th pest 12 monihs.
Socilsupport Emotional support Number o emotionalsupports eceived from the Contnuous
‘community i the last 12 months.
Financilsupport Number of inancil supports recsived fom the community Contuous
inthelast 12 months.
Informatonalsupport Number of nformational suppots recoived fom the Contnuous

communityinthe ast 12 months.
Cognitive social capital questions

Tust Tustinleaders Overal st vilage leacers Categoroal
Tust i stangers Oveal st in unfamia poopl resing i tho vitage. Categorcal
Tustianeghvors Oveal st viage neghtors Categorical
Socil copesion Socilharmony Peopie i s vilage generaly have good relainships vith Categoral
oach other
Sensa of boongng Fedl that you belong o isviage. Categorical
‘Sensa of famess Peopio i s viage wi ty 1o ako advantago ofyou'f ey Categorcal
gettnechance

Al strcturlsocil captalincators ae ecodsd into binasy indcalors. Group parispation nd group membership are merged nfo one indcalor Call roup membershio
e to igh coliveary. AJ cognite 5o capitalndicators are framed as 3:point Lk responses (Yes =, Sometme = 2, and No = 1). Sense of Famess & reversely
coded (Yes = 1, Sometime = 2, and No = 3)
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Participants characteristics

Age (Mean)

Education
lierate

Up to primary

Above primary

Occupation

Cultvator

Wage laborer

Other occupations
Unemployed/studentnousesite.
Marital status

Single

Marred
Widowed/dvorced/separated
Religion

Hindu

Musiim and others.

Social caste

General

Schedule caste and schedule tibe.
Other backward caste and others

a4

1,747
1385
2,185

2878

1,541
647
221

136
4857
204

ara7
540

915
2500
1868

Men (0

49
a6

~888

49
a6

a3

a

a4
a1

9% column represents row percentage of categories of the sample.

EY

n

3,168
1465
2545

133
1

1051

5827

1876
4959
350

6318
868

1344
3185
2657

Women (1 = 7,186)

51

8RBz »

51

57

388

P-values

000

000

000

000

000

000

Total (0 = 12473)
E3

n

4915
2,850
4700

301
1712
1,698
6,048

2012
9816
644

11,065
1,408

2250
5604
4520
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Indicator name

Group membership
Collective action
Development discussion
Emotional support
Financal support
Informational support
Trust i leaders

Trust in stangers
Trustin neighbors
Social harmony
Sense of belonging
Sense of faimess

Type of response

Count
Binary
Count
Count
Count
Count

3-pointlicert

3-pointlicert
3-point licert
3-pointlicert
3-pointlicert
3-point likert

Mean

o1
005
025
010
009
0.6
190
153
233
257
279
256

so

078
021
065
055
035
o072
090
079
081
069
055
o7

Total (n = 12,473)

S,

Max

©ooooeyooN R

Mean

o
008
037
010
o
0.44
199
163
243
265
285
264

Men (n =5,287)

sD

083
027
077
056
038
079
092
085
077
065
047
065

I Ry

Max

© oo e -

Group participation and group membership are merged into one indiicator called Group Membership due to high collnearity.

011
002
017
011
008
047
183
1.46
225
251
275
251

‘Women (n = 7,186)

075
015
052
053
032
066
088
073
083
o7
060
075

Aaaia s sis oo o

Max

© oo oo N~
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Indicators Unstandardized loadings for EFA Standardized loadings for CFA®

Factor 1 Factor2  Factor3 Factor 4 Factor 1 Factor2  Factor3 Factor 4
Group membership (8 o8 001 008 020

Collective action 105 ~001 -008* 002 084

Development discussion 053" 019 009 ~006 o

Emotional support 001 054 o100 010" 048

Financal support 001 042 -003 008 042t

Informational support 001 048 -o01* (A8 056

Trust i leaders 001 004 o073 003 (3

Trustin strangers o ~004 046° 001 0s2*

Trust in neighbors -004 -001 o054t 036+ o7ar

Social harmony 015t ~009" one 066 072
Sense of belonging 007 009" 000 079 o7
Sense of faimess 013 007 004 039" 036

®EFA of random subset 1 (n = 6,207). "CFA of Random subset 2 (1 = 6,266). Gooaness offit incices for EFA: RMSEA = 0015, CFI = 0.994, TLI = 0.984, SAMR = 0.024,
2 value = 57.829, df = 24, p < 0.01. Goodness of fit indices for CFA: RMSEA = 0.027, CFI = 0.964, TLI = 0.95, SAMR = 0.042, x?value = 273.44, 8, p < 0.01,
*P < 0.05. EFA = exploratory factor analysis; CFA = confirmatory factor analysis; RMSEA = root mean square eror of approximation; CFl = comparative fit index;
TLI = Tucker-Lewis index; SAMR = standardized root mean square residual.
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Brand SBE Volume Uniqueness Consistency
Adidas 5.66 5,67 5.55 5.55
Apple 555 581 557 5.34
Disney 5.42 5.60 5.59 515
Nestle 521 5.30 518 515
LETY 512 527 4.97 513
Burberry 507 4.90 £.20 510
Johnson & Johnson 5.05 5.00 5.07 5.06
Lego 503 4.86 514 5.06
Starbucks 4.99 5.07 519 4.77
IKEA 4.98 4.97 4.93 5.02
Dell 4.96 4.91 4.84 5.07
L'Oréal 4.86 4.74 5.00 4.83
ANTA 4.64 4.45 4.63 4.81
HYX 4.61 4.24 4.71 4.82
HSTYLE 4.43 4.39 4.35 4.53
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Factor Item/ Standardized t- R2 Cronbach’s CR AVE
factor loading value o

Volume VA 0.858 33.709 0.736 0.914 0.9146 0.7812
V2 0.905 37.308 0.819
V3 0.888 - 0.788

Uniqueness U1 0.850 30.148 0.722 0.893 0.8939 0.7374
U2 0.875 31.532 0.766
u3 0.851 - 0.725

Consistency C1 0.815 28.027 0.665 0.903 0.9033 0.7003
Cc2 0.837 29.170 0.700
C3 0.845 - 0.714
C4 0.850 29.869 0.722

SBE Volume 0.907 0.823 0.9215 0.7966
Uniqueness 0.919 23.222 0.844
Consistency 0.850 22.010 0.722
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Core category

Volume

Uniqueness

Consistency

Definition

Volume of sensory
brand stimuli
Uniqueness of sensory
brand stimuli
Consistency between
sensory brand stimuli
and consumer

Subcategory

Consistency with consumer’s
consumption purpose

Consistency with consumer’s culture

Consistency with consumer’s identity

Consistency with consumer’s
personality

Consistency with consumer’s value

Example quotations from the interviews

“In the supermarket, Master Kong accounted for a relatively large proportion of
the shelves.”

“Apple is really unique in its appearance, and it can be distinguished clearly
from other brands.”

“l eat snacks mainly for relaxation. | want to be in a good mood when | relax, so
if snacks are packaged prettily, | will feel happy.”

“Before the Chinese New Year, Coca Cola will launch an advertisement in line
with the festival in red color, and | like it very much.”

“l like the glass bottle package of White Rabbit creamy candy. It seems not
childish and a grownup like me can eat it comfortably in public.”

“The logo of Nokia strikes me as succinct. The font and the white and blue
color give people a more rational feeling. | like this rational style because of my
character. | am a rational person.”

“I think inside its picture, its music, and its story expression, it has a feeling of
being environmentally friendly and natural. | think highly of it because it is
consistent with my values.”
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Dimension

Volume

Uniqueness

Consistency

Item

V1: This brand mobilizes many of my senses
V2: This brand provides me with a lot of
sensory stimulation

V3: This brand has many sensory elements
U1: This brand is different from others in its
sensory aspects

U2: This brand can stand out from other brands
based on its sensory aspects

U3: | think this brand is unique in its sensory
aspects

C1: The sensory characteristics of this brand
are suitable for this locality

C2: The sensory characteristics of this brand
are consistent with my identity (age, gender,
race, social class, etc.)

C3: The sensory characteristics of this brand
are consistent with my personality

C4: The sensory characteristics of this brand
are consistent with my values

Factor loading

0.830
0.815

0.720
0.759

0.799

0.794

0.748

0.797

0.798

0.801
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Dimension Item Source
Volume This brand mobilizes many of my senses Self-compiled
This brand provides me with a lot of sensory stimulation Self-compiled
This brand has few sensory elements Self-compiled
Uniqueness This brand is different from others in its sensory aspects Adapted from Netemeyer et al.
(2004) and Bruhn et al. (2012)
This brand can stand out from other brands based on its sensory aspects Adapted from Netemeyer et al.
(2004) and Bruhn et al. (2012)
| think this brand is unique in its sensory aspects Adapted from Netemeyer et al.
(2004) and Bruhn et al. (2012)
Based on my sensory experience with this brand, it is highly distinguishable from other brands Adapted from Netemeyer et al.
(2004) and Bruhn et al. (2012)
Consistency The sensory characteristics of this brand are consistent with my consumption objective Adapted from Ellen et al. (2000)

The sensory characteristics of this brand are suitable for this locality

The sensory characteristics of this brand are consistent with my identity (age, gender, race,
social class, etc.)

The sensory characteristics of this brand are consistent with my personality
The sensory characteristics of this brand are consistent with my values

Adapted from Ellen et al. (2000)
Adapted from Ellen et al. (2000)

Self-compiled
Self-compiled
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Item Attention
The quality of the system helped to hold my attention. 0.874
RENRNBREEELIERFEE.

The way the information is arranged in the system helped keep my attention. 0.873
REwmAHERAIA RS TE.

The variety of passages, exercises, illustrations, etc., helped keep my attention on the user 0.826
instructions.

RENSHE (I FESIRS ) BeBBRETER
It is clear to me how the content is related to things | already know.
RFXRBIFZAIFRIRE Z BIEERRNRZEXAY,

The content and style of the system convey the impression that being able to work with the
system is worth it.

RANASTNESLL KRBT R AR EEERN.

The content of the system will be useful to me.

REBIRNIASIEER.

As | worked with the system, | was confident that | could learn how to work well with it.

LRERRRIHR , FEEORBFFBERS.

After working with the system for a while, | was confident that | would be able to complete
exercises with the system.

EERRFE—RIELUS | BEEOT LGSR BINELER.

The good organization of the content helped me be confident that | would learn to work with
the system.

RERFHINBRAFLIEAEOTUERFINAS,

| enjoyed working with the system so much that | was stimulated to keep on working.
BRERRSR , HHEHITLUBRSH T HRIXLAIR,

I really enjoyed working with the system.

BRERFERARAFIXLMA,

It was a pleasure to work with such well-designed system.

HAREXEBERRT IS RIBE RS,

Only the Chinese translation was presented to students.

Relevance

0.617

0.836

0.797

Confidence

0.824

0.774

0.870

Satisfaction

0.873

0.876

0.801
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Gender: Female 0.175 ”

-0.111
Education
- 0.199 Relevance
Aspiration
-0.147

Familiarity 0.153
with Computers Confidence
0.202

Parental Edu.:
High

-0.123

Satisfaction
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Original dimensions and items

Social phenomena
1,2,3,4,7,8,11,12,13,14,15,18,24

Trust in others
5,6,9,10,16,17,19,20,21,22,23,25

New dimensions and items

Social phenomena
1,2,4,5,7,10,11,15,17,19,24
Trust in others
6,8,9,14,16,18,20,22,23
Political trust 3,12,13,21,25
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Structure

Original stncture
Figher-order model of the original structure
Re-exploration

igher-order veriication
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Variables All

Pass Fail
Mean SD Mean SD Mean SD t-test
Satisfaction 19.83 455 19.95 452 19.04 466 —4.74"
Help 14.23 5.32 1419 5.34 14.50 5.16 1.36
Conflict 752 395 733 3838 89% 4.14 9.30"*
School Belonging 64.40 11.92 64.90 11.98 60.67 1058 —9.31"**
Aggression 2745 936 27.07 920 3045 10.07 8.00"*
English 69.45 14.07 7239 11.06 41.46 7.24 —94.94***

Group O = fail: Group 1 = pass. *p < 0.001.
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1. Satisfaction

2. Help

3. Conflict

4. School Belonging
5. Aggression

0.69"
_0.73"

0.51**
—0.23"

g
0515
s

_0.40"*
0.32%*

_0.40"*

“ip < 0.001.
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Overall fit indices

Comparative fit indices

Model SBy? df CFI IFI NNFI RMSEA (90% CI) Compare ASBy?2 Adf ACFI ARMSEA
1 1474 222 0.990 0.990 0.988 0.051 (0.048-0.053)

2 1647 244 0.990 0.990 0.988 0.049 (0.047-0.052) 2vs. 1 737 22 0.000 0.002

3 1894 266 0.987 0.987 0.987 0.053 (0.051-0.055) 3vs. 2 3477 22 0.003 0.004

4 2175 294 0.985 0.985 0.986 0.054 (0.052-0.056) 4vs. 8 281" 28 0.002 0.001

5 2205 300 0.985 0.985 0.986 0.054 (0.052-0.056) 5vs. 4 30" 6 0.000 0.000

6 2250 306 0.984 0.986 0.986 0.054 (0.052-0.056) 6vs. 5 45" 6 0.001 0.000

7 2327 312 0.984 0.984 0.986 0.054 (0.052-0.056) 7vs. 6 7 6 0.000 0.000

Model 1: configural invariance; Model 2: metric invariance; Model 3: scalar invariance; Model 4: error variance invariance; Model 5: factor variance invariance; Model 6:
factor covariance invariance; Model 7: factor mean invariance. **p < 0.001.
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Overall fit indices

Comparative fit indices

Model SBy? df CFI IFI NNFI RMSEA (90% CI) Compare ASBy?2 Adf ACFI ARMSEA
1 1434 148 0.990 0.990 0.987 0.051 (0.049-0.054)

2 1486 159 0.989 0.989 0.988 0.050 (0.048-0.053) 2vs. 1 52 11 0.001 0.001

3 1606 170 0.989 0.989 0.988 0.051 (0.048-0.053) 3vs. 2 1207 11 0.000 0.001

4 1810 184 0.987 0.987 0.987 0.052 (0.050-0.054) 4vs. 8 204" 14 0.002 0.001

5 1869 187 0.987 0.987 0.987 0.052 (0.050-0.055) 5vs. 4 59~ 3 0.000 0.000

6 1931 190 0.986 0.986 0.987 0.053 (0.051-0.055) 6vs. 5 62~ 3 0.001 0.001

7 2050 193 0.985 0.985 0.986 0.054 (0.052-0.056) 7vs. 6 1197 3 0.001 0.001

Model 1: configural invariance; Model 2: metric invariance; Model 3: scalar invariance; Model 4: error variance invariance; Model 5: factor variance invariance; Model 6:
factor covariance invariance; Model 7: factor mean invariance. **p < 0.001.
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3-factor Factor Loadings

EFA (n = 3,289)

CFA (n = 3,289)

Sat Help Con Sat Help Con
1. I enjoy attending the class of this teacher. 0.71 0.78
2. My relationship with this teacher is positive. 0.76 0.74
3. If this teacher retires or leaves the school, | will miss him/her. 0.71 0.78
4. 1 am happy with my relationship with this teacher. 0.81 0.82
5. llike this teacher. 0.79 0.85
6. If  have a problem at home, | will ask this teacher for help. 0.81 0.72
7. | share about my personal life with this teacher. 0.78 0.72
8. If I need help, | will go to this teacher. 0.68 0.77
9. If  need someone to listen to me, | will go to this teacher. 0.81 0.82
10. I depend on this teacher for advice. 0.65 0.71
11. This teacher frustrates me more than other 0.77 0.66
teachers who teach my class.
12. | cannot wait for this year to be over because | do not 0.77 0.83
want to be taught by this teacher again.
13. If this teacher is absent, | feel relieved. 0.77 0.79
14. If  am not taught by this teacher, | will be able to enjoy 0.79 0.80
my class more.
Models SBy? df CFI IFI NNFI RMSEA (90% CI) Compare ASBy2 Adf
Null 47424 91 0.252 0.252 0.252 0.398 (0.395-0.401)
1-factor 6710 i 0.895 0.895 0.876 0.162 (0.159-0.165) 1vs. 0 40714** 14
2-factor 4237 76 0.934 0.934 0.921 0.129 (0.126-0.132) 2vs. 1 2473 1
3-factor 796 74 0.989 0.989 0.986 0.054 (0.051-0.058) 3vs. 2 34419 2

SBy2, Satorra-Bentler chi-square; df. degrees of freedom; CFI, comparative fit index; IFl, incremental fit index; NINFI, non-normed fit index; RMSEA, root mean square

error of approximation; ClI, confidence interval. **p < 0.001.
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Volume Uniqueness Consistency

Volume 0.884
Uniqueness 0.833 0.859
Consistency 0.770 0.780 0.837

AVE 0.7812 0.7374 0.7003
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Factor Item Standardized loading t-value R2

Volume \al 0.858 33.709 0.736
Cronbach’sa =0.914 V2 0.905 37.308 0.819
CR =0.9146 V3 0.888 - 0.788
Uniqueness U1 0.850 30.148 0.722
Cronbach’s a = 0.893 U2 0.875 31.532 0.766
CR =0.8939 u3 0.851 - 0.725
Consistency C1 0.815 28.027 0.665
Cronbach’s a = 0.903 c2 0.837 29.170 0.700
CR =0.9033 C3 0.845 - 0.714

C4 0.850 29.869 0.722
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CMIN DF CMIN/DF GFI AGFI RMR RMSEA NFI RFI IFI TLI CFI PGFI  PNFI  PCFI

Model 116.196 32 3631 0973 0954 0031 0.057 0983 0976 0987 0983 0.987 0566 0.699 0.702
p =0.000
Recommended standard  p > 0.05 <3.0 >090 >090 <0.05 <008 >090 >090 >090 =090 =>090 >050 >050 =>0.50
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CMIN DF PGFI PNFI PCFI

Single method-factor 37.003 22 0897 0.486 0.488
approaches model p =0.024

Recommended standard p > 0.05 >0.50 >0.50 >0.50
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CMIN DF CMIN/DF  GFI AGFI RMR RMSEA  NFI RFI IFI TLI CFI PGFI

First-order single-factor model 995.888 p =0.000 35 28.454  0.760 0.623 0.105 0.183  0.851 0.809 0.856 0.814 0.855  0.484
Recommended standard p > 0.05 <3.0 >0.90 >090 <0.05 <008 =090 =090 =090 =090 =090 >0.50
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Variable Min.

V1 1.000
V2 1.000
V3 1.000
U1 1.000
u2 1.000
U3 1.000
C1 1.000
c2 1.000
C3 1.000
C4 1.000
Multivariate

Max.

7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000
7.000

Skewness

-0.647
-0.611
-0.685
-0.5682
-0.808
-0.645
-0.678
-0.761
-0.708
-0.738

Kurtosis

0.393
0.329
0.484
0.318
0.678
0.414
0.494
0.499
0.522
0.645
56.736
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Overall fit indices

Comparative fit indices

Model SBy? df CFI IFI NNFI RMSEA (90% CI) Compare ASBy?2 Adf ACFI ARMSEA
1 1441 148 0.990 0.990 0.987 0.052 (0.050-0.055)

2 1501 159 0.989 0.989 0.988 0.051 (0.049-0.054) 2vs. 1 60"~ 11 0.001 0.001

3 1637 170 0.988 0.988 0.988 0.052 (0.049-0.054) 3vs. 2 136" 11 0.001 0.001

4 1765 184 0.988 0.988 0.988 0.052 (0.049-0.054) 4vs. 8 128" 14 0.000 0.000

5 1775 187 0.987 0.987 0.988 0.051 (0.049-0.053) 5vs. 4 10 3 0.001 0.001

6 1820 190 0.987 0.987 0.988 0.052 (0.049-0.054) 6vs. 5 45" 3 0.000 0.001

7 1909 193 0.986 0.986 0.987 0.052 (0.050-0.055) 7vs. 6 89~ 3 0.001 0.000

Model 1: configural invariance; Model 2: metric invariance; Model 3: scalar invariance; Model 4: error variance invariance; Model 5: factor variance invariance; Model 6:
factor covariance invariance; Model 7: factor mean invariance. *p < 0.05, **p < 0.001.
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Model ¥2 (df) CFI TLI RMSEA (90%Cl) Model comparison ARMSEA ACFI

C in total sample (n = 1,532) 1,984.936 (189) 0.965 0.961 0.078 (0.075-0.082) - - -
C in male group (n = 383) 526.520 (189) 0.982 0.980 0.068 (0.061-0.075) = - =
C in female group (n = 1,149) 1,527.880 (189) 0.965 0.961 0.079 (0.075-0.082) - - -
1.Configural invariance (M1) 1,912.469 (378) 0.972 0.968 0.073 (0.070-0.076) - - -
2 .Metric invariance (M2) 1,949.453 (398) 0.971 0.970 0.071 (0.068-0.075) 2vs. 1 0.001 0.002
3.Scalar invariance (M3) 1,770.140 (439) 0.975 0.976 0.063 (0.060-0.063) 3vs. 2 0.004 0.008

ACFIl and ARMSEA refer to the difference between the model under consideration and the preceding (less constrained) model. df, degree of freedom, TLI, Tucker-Lewis
Index; CFl, comparative fit index; RMSEA, root mean square error of approximation; 90% CI, 90% Confidence Interval for RMSEA; ACFI, difference in CFl between nested
models; ARMSEA, difference in RMSEA between nested Models.
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Subscale, (item number), and item name Std. loading
Male Female
Depression subscale
(3) Positive feelings 0.833 0.810
(5) Initiative 0.764 0.725
(10) Look forward to 0.867 0.866
(13) Down-hearted and blue 0.911 0.885
(16) Enthusiastic 0.833 0.778
(17) Self-worth 0.911 0.817
(21) Life was meaningless 0.808 0.859
Anxiety subscale
(2) Dryness of mouth 0.773 0.603
(4) Breathing difficulty 0.850 0.751
(7) Trembling 0.782 0.668
(9) Worry about panic and making a fool of self 0.807 0.714
(15) Close to panic 0.899 0.873
(19) Action of my heart 0.852 0.773
(20) Scared 0.877 0.799
Stress subscale
(1) Wind down 0.730 0.682
(6) Overreact 0.805 0.696
(8) Nervous energy 0.827 0.775
(11) Agitated 0.921 0.895
(12) Difficult to relax 0.870 0.882
(14) Intolerant 0.750 0.685
(18) Touchy 0.785 0.709

All item loadings are significant (p < 0.001).
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Predictors

(1) Gender

(2) Perceived academic
achievement

(3) Self-control (lack of)

(4) Self-concept clarity

(5) Use for social networking
(for self-presentation)

(6) Use for educational activities
(7) Use for instant messaging
(for interactive communication)
(8) Use for entertainment

(9) Use for enhancing
productivity

(10) Use for health
management

(11) Sufficient sleeping time
(12) Regular physical exercise

Step 1 Step 2 Step 3 Step 4 Step 5
B SEB Exp(B) B SEB Exp(B) B SEB Exp(B) B SEB Exp(B) B SEB Exp(B)
0.19 0.28 1.23 0.19 0.23 121 0.21 0.24 1.23 0.21 0.25 1.24 0.09 0.26 1.10
-028 0.13 0.76* —-0.19 0.13 0.82 -024 014 079 -0.22 0.14 080
078 0.33 219" 066 035 1.93 0.69 035 1.99
-097 023 0.38* -1.03 024 036" -0.96 0.24 0.39"*
0.03 0.010 1.03* 0.03 0.01 1.03*
-0.01 002 0.99 -0.01 002 099
0.01  0.011 1.01 0.01  0.01 1.01
0.02 001 1.02* 0.02 0.01 1.02*
0.04 002 1.04 0.04 0.02 1.04
-0.01 002 0.99 -0.01 002 0.99
-042 026 0.66
-028 026 075

*0 < 0.05, *p < 0.01, **p < 0.001.
Model 1: Cox and Snell R? = 0.00; Model ¥2(1) = 0.70, p = 0.40.
Model 2: Cox and Snell R? = 0.02; Model y2(2) = 5.85, p = 0.05; Change Cox and Snell R? = 0.01; Change Model x2(1) = 5.15, p = 0.02.
Model 3: Cox and Snell R2 = 0.10; Model y2(4) = 40.89, p < 0.001; Change Cox and Snell R? = 0.08; Change Model x2(2) = 35.04, p < 0.001.
Model 4: Cox and Snell R2 = 0.14; Model 2(10) = 57.20, p < 0.001; Change Cox and Snell R% = 0.04; Change Model x2(6) = 16.31, p = 0.01.

Model 5: Cox and Snell R2 = 0.15; Model y2(12) = 61.61, p < 0.001; Change Cox and Snell R? = 0.01; Change Model ¥2(2) = 4.41, p =0.11.
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Model X2 (df) CFI TLI RMSEA (90% CI)

The original 1,792.196 (186) 0.969 0.965 0.075 (0.072-0.078)
three-factor model
The tripartite 1,8156.892 (186) 0.968 0.964 0.076 (0.072-0.079)

three-factor model

Two-factor model 1,874.961(188) 0.967 0.963  0.076 (0.073-0.079)
One-factor model 1,984.936 (189) 0.965 0.961  0.078 (0.075-0.082)
df, degree of freedom; TLI, Tucker-Lewis Index; CFl, Comparative Fit Index;

RMSEA, root mean square error of approximation; 90% Cl, 90% confidence
interval for RMSEA.
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1 2 3 4 5 7 8 9 10 11 12

(1) Group membership
(2)  Gender 0.03
(8)  Perceived academic achievement ~ —0.12*  —0.01
(4)  Self-control (lack of) 0.20"* —0.01 —0.06
(5)  Self-concept clarity —0.29"* —0.07 0.14*  —0.31**
(6)  Use for social networking (for 0.09 0.187* D05 0.01 0.01

self-presentation)
(7)  Use for learning activities —0.11* 0.00 0.06 -0.09* 0.08
(8)  Use for instant messaging (for —0.00 0.05 0.07 0.01 —0.08* —-0.10*

interactive communication)
(9)  Use for entertainment 0.13* -0.16™* 0.02 0.03  —-0.07 —-0.06  —0.31***
(10) Use for enhancing productivity —0.02 0.01 0.06 —0.05 0.09* 0.16** —-0.07  —-0.10*
(11) Use for health management -0.02 -0.02 -0.04 0.02 0.00 0.11*  -0.08* —-0.09* 0.43**
(12) Sufficient sleeping time —-0.13**  —0.08 0.10*  —0.05 0.22*** 0.17** —-0.07  -0.02 0.01 0.02
(13) Regular physical exercise -0.10*  —0.22** —0.01 —0.04 0.13** 0.08 -0.06 -0.07 0.09* 0.10* 0.15%**

0 < 0.05, “p < 0.01, *p < 0.001.
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Male Female t(p)
(n=383) (n=1,149)

Mean SD Range Mean SD Range

Depression  7.24 8.089 42 590 7.025 36 2.891™ (0.004)
Anxiety 6.70 7.775 42 6.08 6.392 38 1.425 (0.155)
Stress 927 8349 42 8.49 7.243 36 1.645 (0.100)
Total scale 2322 23.064 126 20.47 19.239 104 2.101* (0.036)

Scores on the DASS-21 are multiplied by 2 to calculate the final subscale scores,
producing a maximum of 42 points. “p < 0.05, *p < 0.01.
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Variables

Problematic
user (N = 131)

Non-problematic
user (N = 280)

All (N = 411)

Response range M(SD) M(SD) M(SD) t Cohen’s d
(1) Perceived academic achievement 1 (worst)-5 (best) 2.81(0.91) 3.05 (0.91) 2.96 (0.91) 2.50* 0.27
(2) Self-control (lack of) 1 (low)-5 (high) 2.43(0.37) 2.25 (0.42) 2.30(0.41) 4. 148 0.46
(3) Self-concept clarity 1 (low)-5 (high) 2.75(0.53) 3.12 (0.58) 3.00 (0.59) 5.95%** 0.65
(4) Use for social networking (mainly for 0-100% 25.88 (15.08) 23.14 (14.52) 24.01 (14.73) 1.758 0.18
self-presentation)
(5) Use for learning activities 0-100% 9.04 (8.24) 11.35 (10.50) 10.61 (9.88) 2.20* 0.24
(6) Use for instant messaging (mainly for 0-100% 25.90 (13.28) 26.00 (13.87) 25.97 (13.67) 0.07 0.01
interactive communication)
(7) Use for entertainment 0-100% 32.36 (20.71) 26.96 (18.16) 28.68 (19.15) 2.67* 0.28
(8) Use for enhancing productivity 0-100% 3.97 (6.44) 4.2 (5.64) 4.13(5.90) 0.37 0.04
(9) Use for health management 0-100% 3.14 (6.19) 3.46 (6.62) 3.36 (6.48) 0.46 0.05

Response option N(%) N(%) N(%) ¥2(1) ¢
(10) Adequate sleeping time Yes/No 54 (41.5%) 156 (565.9%) 210 (51.3%) 7.34** 0.13
(11) Adequate physical exercise Yes/No 60 (46.2%) 158 (56.8%) 218 (63.4%) 4.06* 0.10

0 < 0.05, “*p < 0.01, *p < 0.001.
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No of Functional Impairment

o~ W N = O

Mean
Median
Mode

Number of Functional Impairment reported

5

4 or more
3 or more
2 or more
1 or more

Male (n = 294)
N (%)
159(53.9)
66(22.4)
35(11.9)
24(8.1)
7(2.4)
4(1.4)
0.87
0
0
Male (n = 294)
N %
4 1.4
11 3.7
35 1.9
70 23.7
136 461

Female (n = 273)

N (%)

157(57.5)
66(24.2)
32(11.7)
9(3.9)
6(2.2)
(1.1)

W

0.72
0
0

Female (n = 273)

18
50
116

%

1.1
3.3
6.6
18.3
425

All (n = 574)
N (%)

319(55.6)

133(23.2)

68(11.8)
33(5.7)
13(2.3)
8(1.4)

0.80
0
0

All (n = 574)

21
54
122
255

%

1.4
3.7
9.4
21.2
44 .4





OPS/images/fpsyg-11-00032/fpsyg-11-00032-t003.jpg
Items Slope Difficulty The maximum value of IIF The mean value of IIF*

«(SE) B1(SE) B2(SE) B3(SE) B4(SE)
1 1.44 (0.15) —4.49 (1.04) —2.16 (0.31) —0.27 (0.11) 2.07 (0.18) 0.567 0.498
12 1.24 (0.15) —3.99 (0.69) —2.09 (0.31) 0.17 (0.11) 3.02 (0.28) 0.434 0.394
13 1.70 (0.17) —3.52 (0.70) —2.23(0.29) ~0.38 (0.10) 1.93 (0.15) 0.817 0.662
14 1.02 (0.13) —5.43 (1.13) —2.75 (0.44) ~0.50 (0.17) 2.07 (0.22) 0.295 0.276
5 1.76 (0.18) —3.86 (0.88) —2.57 (0.39) —0.54 (0.11) 152 (0.12) 0.868 0.661
16 1.33 (0.15) ~3.95(0.72) —1.85 (0.26) 0.09 (0.11) 2.14 (0.19) 0.494 0.453
17 0.98 (0.13) —4.51(0.75) —2.23 (0.36) 0.04 (0.14) 3.11 (0.35) 0.275 0.259
18 1.43 (0.15) —3.98 (0.80) —2.56 (0.34) —1.05 (0.16) 1.23 (0.13) 0.600 0.469
19 1.75 (0.17) —3.82 (0.97) —2.42(0.33) ~0.88 (0.13) 1.14 (0.10) 0.861 0.659
110 1.55 (0.16) —5.58 (1.54) —2.88 (1.19) —1.06 (0.18) 1.05 (0.11) 0.653 0.506
111 1.98 (0.20) —4.96 (1.21) —2.54 (0.75) —0.65 (0.11) 1.07 (0.09) 1.034 0.733
12 1.98 (0.21) —5.02 (1.44) —2.09 (0.33) —0.69 (0.11) 1.14 (0.10) 1.064 0.727
13 1.77 (0.18) —3.39 (0.69) —1.78 (0.23) ~0.35 (0.09) 1.42 (0.12) 0.870 0.700
14 2.14 (0.20) —4.63 (1.26) —2.19 (0.48) —0.68 (0.10) 1.06 (0.09) 1.209 0.815
15 2.36 (0.21) —2.71 (0.48) —2.18 (0.28) —0.66 (0.09) 1.05 (0.08) 1.606 1.017
16 2.38 (0.22) —2.86 (0.43) —1.91(0.22) —0.65 (0.09) 1.24 (0.09) 1.596 1.084
17 2.21 (0.19) —3.13(0.71) —1.39 (0.15) —0.14 (0.07) 1.40 (0.10) 1.325 0.991
18 2.14 (0.20) —2.39 (0.36) —1.28 (0.15) 0.05 (0.07) 1.44 (0.11) 1.285 0.947
19 2.19 (0.19) —2.97 (0.58) —1.30 (0.15) —0.01 (0.07) 1.56 (0.11) 1.204 1.005
120 1.68 (0.16) —3.50 (0.71) ~1.17 (0.16) 0.16 (0.08) 1.77 (0.15) 0.806 0.649
121 1.93 (0.17) —2.97 (0.52) —-1.21 (0.15) 0.11 (0.08) 1.78 (0.13) 1.027 0.843
122 2.19 (0.21) —4.89 (1.33) —2.07 (0.30) —0.74 (0.11) 0.93 (0.08) 1.289 0.819
123 2.26 (0.20) —4.51 (0.75) ~1.82 (0.28) —0.25 (0.08) 1.36 (0.09) 1.343 0.884
124 2.31 (0.21) —3.24 (0.88) —1.76 (0.21) ~0.39 (0.08) 1.27 (0.09) 1.418 1.039
125 1.54 (0.16) —5.83 (1.43) —2.70 (0.68) —0.79 (0.14) 1.36 (0.12) 0.636 0.513
126 1.94 (0.19) —3.58 (0.93) —2.20 (0.28) —0.45 (0.09) 1.37 (0.11) 1.025 0.784
127 2.26 (0.22) —4.58 (1.11) —2.04 (0.36) —0.45 (0.09) 1.36 (0.10) 1.323 0.888
128 1.95 (0.18) —5.10 (1.09) —2.24 (0.36) —0.71 (0.12) 1.08 (0.09) 1.020 0.712
129 2.22 (0.20) —2.71 (0.49) —1.88 (0.23) —0.67 (0.10) 1.13 (0.09) 1.449 0.961
130 2.30 (0.20) —2.76 (0.49) ~1.85 (0.19) —0.64 (0.09) 1.04 (0.09) 1.514 1.014
131 1.94 (0.18) —5.10 (1.09) —2.00 (0.32) ~0.32 (0.09) 1.30 (0.11) 0.999 0.711

IIF, item information function. *The mean item information function of seven categories, that is category —3, -2, —1,0, 1, 2, 3.
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No of symptoms Male (n = 294) Female (n = 273) All (n = 573)
N (%) N (%) N (%)
0 56(19.0%) 33(12.1%) 90(15.7%)
1 65(22.1%) 65(23.8%) 131(22.9%)
2 69(23.5%) 52(19.0%) 122(21.3%)
3 25(8.5%) 33(12.1%) 60(10.5%)
4 33(11.2%) 32(11.7%) 65(11.3%)
5 25(8.5%) 35(12.8%) 60(10.5%)
6 9(3.1%) 14(5.1%) 23(4.0%)
7 12(4.1%) 9(3.3%) 22(3.8%)
Mean 2.29 2.63 2.46
Median 2 2 2
Mode 2 1 1
Male (n = 294) Female (n = 273) All (n = 573)
Number of Symptoms reported N % N % N %
7 12 4.1 9 3. 22 3.8
6 or more 31 71 23 8.4 45 7.9
5 or more 56 15.6 58 21.2 105 19.3
4 or more 89 26.9 90 33.0 170 29.3
3 or more 114 35.4 123 451 230 40.1
2 or more 183 58.8 175 64.1 352 61.4
1 or more 248 81.0 240 87.9 483 84.3
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X2 x2/df* RMSEA CFI GFI NFI TLI AIC

Seven-factor model 754.62 1.76 0.056 0.92 0.86 0.83 0.90 950.43
Six-factor model 723.52 1.75 0.052 0.93 0.86 0.85 0.92 937.76
Six first-order 3 second-order model 721.76 1.72 0.051 0.93 0.88 0.85 0.92 889.52
Six first-order 1 second-order model 755.25 1.79 0.053 0.92 0.86 0.84 0.91 965.25

SLEI-SC, the simulation learning effectiveness inventory —a simplified Chinese version;, RMSEA, root mean square error of approximation,; CFl, comparative fit index; GFI,
goodness-of-fit index; NFI, normed fit index; TLI, Tucker-Lewis index; AIC, Akaike information criterion. “p > 0.05.
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Male (n = 296)2 Female (n = 273) All (n = 575)
N (%) Rank N (%) Rank N (%) Rank X2(1) )
Symptoms of problematic mobile phone use
S Tolerance: a marked increase in the frequency and duration of 184 (62.2%) 1 198 (70.7%) 1 380(66.1%) 1 4.40*  0.09
CPU needed to achieve satisfaction
S2  Withdrawal symptoms without CPU 139 (47.0%) 147 (563.8%) 2 291(50.6%) 2 257 007
S3 CPU for a period of time longer or more frequent than intended 87 (29.4%) 81 (29.7%) 5 169(29.4%) 4 0.00  0.00
S4 Persistent desire and/or unsuccessful attempts to cut down or 64 (21.6%) 32 (32.3%) 4 147(25.6%) 6 517  0.10
reduce CPU
S5 Excessive time spent on CPU or excessive effort spent on 90 (30.4%) 3 107 (39.2%) 3 199(34.6%) 3 4.72*  0.09
activities necessary to obtain cellular phone
S6 Giving up or reducing important social, academic, or 39 (13.2%) 7 39 (14.3%) 7 79 (13.7%) 7 0.14  0.02
recreational activities because of CPU
S7 Continued heavy CPU despite knowledge of having a persistent 76 (25.7%) 5 69 (25.3%) 6 148(25.7%) B 0.02  0.01
or recurrent physical or psychological problem likely to have
been caused or exacerbated by CPU
Functional impairment caused by problematic mobile phone use
1 Poor academic performance 98 (33.1%) 1 94 (34.4%) 1 195(33.9%) 1 0.09 0.01
1.12  Poor relationship with friends or classmates 30 (10.1%) 4 20 (7.3%) 4 51 (8.9%) 4 143  0.05
13 Poor relationship with family members 49 (16.6%) 3 32 (11.7%) 3 82 (14.3%) 3 2.77 0.7
14 Compromised physical or psychological function 63 (21.3%) 2 47 (17.2%) 2 112(19.5%) 2 156  0.05
15 Problems in financial affair 16 (56.4%) 5 3(1.1%) 5 20 (3.5%) 5 8.20™ 0.12

aThe frequency counts are computed according to the number of respondents who endorsed the item of PCPU (i.e., ticked “Yes”). *p < 0.05, **p < 0.01.
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Items

Factor

Factor 1: Problem-solving and collaboration

(129) Situational simulation practice enabled me to understand the role that | should play
in an interaction with a medical team.

(I30) During the interaction in the situational simulation, | was willing to share workload
with other team members.

(131) I could discuss patient needs with the medical team by using effective
communication skills.

(126) In participating in a situational discussion, | identified solutions to problems by
understanding argument to topics.

(127) Simulation courses promoted my problem-solving skills in confronting patient
problems.

(128) Situational simulation practice provided opportunities to practice communicating
and cooperating with other members in my team.

(125) In participating in simulation learning, | approached solutions to problems through
data search.

(123) In participating in simulation learning, | approached new concepts or ideas through
observation.

(122) Simulation learning enabled me to identify problems in clinical care that | have not
noticed before.

(124) Simulation learning enabled me to learn previously unfamiliar learning methods.
Factor 2: Confidence

(121) Simulation learning contributed to my confidence in future patient care.

(119) Simulation learning boosted my confidence in handling future clinical problems.
(118) Situational simulation practice boosted my confidence in my clinical skills.

(120) Simulation learning alleviated my anxiety/fear of confronting future clinical patient
problems.

(117) Situational simulation practice encouraged me to confront future clinical challenges.

Factor 3: Clinical ability

(113) Situational learning promoted my ability to care for patients.

(114) Situational learning contributed to my mastering the processes of clinical care.
(112) Situational learning enhanced my understanding of patient problems.

(115) Situational learning enabled me to acquire useful knowledge about clinical
practices.

(116) The contents of situational learning corresponded to my previous learning
experience.

Factor 4: Debrief

(19) The feedback provided by the teacher was immediate and promoted my learning
outcome.

(18) The teacher provided appropriate positive feedback according to the learning
situation of students.

(110) Discussion with the teacher after class assisted my achieving the learning goals.
(111) Feedback and discussion of the simulation assisted me in correcting my mistakes
and promoting my learning.

Factor 5: Resource

(16) Using the environment and equipment for situational exercises was convenient.
(I14)The equipment and resources for situational exercises were sufficient.

(I7) If I experienced problems or difficulty using the equipment, help was always
available.

(15) The equipment and resources for situational exercises contributed to my learning.
Factor 6: Course

(I3) The activities in this course assisted my achieving the learning goals.

(I1)The course contents were arranged adequately in terms of sequential order and
depth, facilitating my learning.

(12) I understand the objective and evaluation requirements of this course.

0.652

0.637

0.629

0.572

0.550

0.529

0.517

0.497

0.443

0.427

0.766
0.718
0.713
0.686

0.630

0.605
0.566
0.544
0.503

0.421

0.754

0.654

0.593
0.444

0.633
0.600
0.579

0.493

0.566
0.553

0.428

The KMO test (0.982), Bartlett’s test was significant (df = 496, p = 0.000).
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Model Standard factor load Model fitting

Within Between x2 (df) alc BIC CFl TLI RMSEA SRMRw SRMRb
Single-factor model

1. Mastery goal 0387-0766 0543-0920  67.063'(9) 53626674 53784100 0980 0955 0044 0019 0089
2. Performance-approach goal 0489-0779 03180917  14137°(1)  32737.073 32821841 0991 0944 0065 0001 0093
3. Performance-avoidance goal 0560-0618 05870981  9.424'(4) 45508399 45719496 0997 0992 0021 0008 0050
4. Performance-approach goal combined with Performance-avoidance goal  0.377-0.647 0346-0.828 317.765°(26)  77.801856 78031939 0931 0883 0061 0035  0.188
5. Mastery goal combined with performance-approach goal 0.144-0736 0357-0940 220.264(37) 85843966 86104324 0961 0941 0041 0028  0.168
Two-factor models

6a. Mastery goal + performance-approach goal 191074°36)  85.807.775 86074188 0968 0951 0087 002 0125
Mastery goal 0392-0734  0.542-0950

Performance-approach goal 03120963 0.276-0.968

6b. Mastery goal + performance-approach goal: loadings consirained o be equal 315.101°43)  85917.803 86141832 0945 0928 0045 0024 0299
Meastery goal 0396-0713 0699099

Performance-approach goal 0347-0.797  0618-1.022

7a. Mastery goal + performance-avoidance goal 204533 (63) 98926767 99205289 0955 0939 0038 0031 0134
Meastery goal 0388-0693 0.544-0942

Performance-avoidance goal 0548-0660  0.708-0.973

7b. Mastery goal + performance-avoidance goal: loadings constrained to be equal 352828'(58) 98975.062  99.22331 0945 0932 004 0029 0364
Mastery goal 0398-0675  0.708-0.987

Performance-avoidance goal 0526-0641 0.888-0.970

8a. Performance-approach goal + performance-avoidance goal 234944'(24) 77721034 77957.173 0950 0912 008 0028  0.165
Performance-approach goal 0503-0805 03320893

Performance-avoidance goal 0523-0681 0573-0970

8b. Performance-approach goal + performance-avoidance goal: loadings constrained to be equal 330420°(28) 77808511 78020430 0928 0892 0059 0028 0401
Performance-approach goal 0452-0774  0.787-0928

Performance-avoidance goal 0486-0684  0.890-0.957

9. Performance-approach goal combined with performance-avoidance goal + mastery goal 775068°(102) 130821614 131221234 0916 0891 0046 0043 0179
Performance-approach goal combined with performance-avoidance goal 0371-0648  0.284-0.880

Mastery goal 03910691 0.536-0.947

10. Mastery goal combined with performance-approach goal + performance-avoidance goal 795601°(101) 130844.147 131249821 0913 0887 0047 0085 0173
Meastery goal combined with performance-approach goal 0259-0701  0.340-0.954

Performance-avoidance goal 0538-0671  0.586-0.965

Three-factor models

11. Mastery goal + performance-approach goal + performance-avoidance goal 883.051°(101) 130.931.507 131,397.272 0902 0873 0050 0048  0.158
Meastery goal 0393-0693  0480-0972

Performance-approach goal 0487-0665 0.488-0.874

Performance-avoidance goal 0532-0669  0.596-0.968
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Within Between ICC1 ICC2
CR AVE CR AVE
1. Mastery goal 0.71 0.34 087 0.8 020 0.84
2. Performance-approach goal  0.59 0.33 0.77  0.55 0.16  0.80
3. Performance-avoidance goal 0.69 0.36 0.85 0.59 0.21 0.85
Total 0.561 0.34 073 0.58 - =
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Model 1: Mas CFA

Model 2: Per CFA

Model 3: Avo CFA

Model 4: Mas & Per CFA

Model 5: Mas & Avo CFA

Model 6: Per & Avo CFA

Model 7: Mas & Per & Avo CFA
Model 8: Mas & Per & Avo High order

x2

69.267

44.388

15.585
249.165
315.134
248.377
822.981
876.421

df

CFI

0.98
0.969
0.994
0.957
0.951
0.945

0.91
0.904

Mas, mastery goal: Per, performance goal: Avo, performance avoidance goal.

TL

0.949
0.907
0.988
0.929
0.932
0.895
0.871
0.868

RMSEA

0.072
0.117
0.036
0.066
0.059
0.083
0.073
0.074

SRMR

0.023
0.057
0.023
0.033
0.087
0.034
0.052
0.053

BIC

54,687.388
33,666.732
46,258.171
87,743.051
100,638.434
79,306.653
133,424.53
133,461.861

AIC

54,590.51
33,618.293
46,191.568

87,679.57

100,468.899
79,161.337

133,158.118
133,207.557
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Mastery (a = 0.73)

My teacher thinks mistakes are okay as long as we are learning.
My teacher wants us to understand our work, not just memorize it.
My teacher really wants us to enjoy learning new things.

My teacher recognizes us for trying hard.

My teacher gives us time to really explore and understand new
ideas.

Performance approach (a = 0.65)

My teacher points out those students who get good grades as an
example to all of us.

My teacher lets us know which students get the highest scores on
a test

My teacher tells us how we compare to other students.
Performance avoidance (a = 0.71)

My teacher tells us that it is important that we do not look stupid in
class.

My teacher says that showing others that we are not bad at class
work should be our goal.

My teacher tells us it is important to join in discussions and answer
questions so it does not look like we cannot do the work.

My teacher tells us it is important to answer questions in class, so it
does not look like we cannot do the work.

4.23
3.60
4.40
4.64
417
4.32

4.22
4.87

4.28

3.51
4.35
3.10

4.22

3.29

2.92

SD

1.06
1.71
1.68
1.38
1.40
1.46

1.20
1.35

1.72
1.15
1.70
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Characteristic Weighted%

Gender

Female 45.6
Grade

3 19.3
4 19.5
5 21.1
6 19.5
7 9.4
8 11.2
Area

Higher GDP 39.3
Middle GDP 19.8

Lower GDP 40.9





OPS/images/fpsyg-11-00032/fpsyg-11-00032-i001.jpg





OPS/images/fpsyg-11-531568/cross.jpg
3,

i





OPS/images/fpsyg-11-00032/fpsyg-11-00032-g001.jpg
preparation

91

q7

94

53 T
.
course 72 ™ T2
‘w!!‘ T3
T4
59 67
: T5
70
§ T6
T7
T8
58
.00 65 T9
s
T12
71
78 | T13
75
clinical ability 75 T14
TaoT15
.
T17
80
. 86 T18
_ 85
confidence 75 T19
' T20 .
T21
T23
T24
60
S
.89 56 126 O
problem sovling 59 127
& collaboration ' 28
66 T29 3
56
T30
T31 _3%
T32





OPS/images/fpsyg-11-01585/fpsyg-11-01585-t004.jpg
Total EL PM PA FC SO PS CD

Cronbach'sa 089 0.89 089 084 082 082 084 075

EL, economy and leisure; PM, physical and mental health; PA, parenting; FC,
family communication; SO, support from others; PS, professional support; CD,
career development.
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Dimension Item Item Description Loading value Communality

EL (f1) b53 All family members can participate in family leisure activities 0.83 0.77
b60 My family will actively engage in leisure activities 0.84 0.79
b17 My family has sufficient opportunities to participate in leisure activities 0.81 0.7
b&57 | am satisfied with how relaxed my family members are 0.73 0.64
b6 My family can make ends meet 0.59 0.62
b28 My family members have convenient transportation tools to get where they want to go 0.64 0.6
b39 My family has a suitable living environment 0.55 0.58
PM (f2) b1 For nearly a week, my family members have been in good health without any discomfort 0.74 0.6
b24 For nearly a week, my family has been emotionally stable 0.78 0.72
b35 For nearly a week, my family has been upbeat about life 0.72 0.72
b46 For nearly a week, my family has been feeling safe 0.67 0.7
b64 For nearly a week, my family members have been sleeping very wel 0.76 0.7
b72 For nearly a week, my family’s appetite has been very good 0.76 0.7
PA (f3) b16 My family develops skills to prepare children for life in the future 0.76 0.72
b10 My family focuses on thinking about children’s future 0.76 0.68
b32 My family helps children learn to be independent 0.85 0.79
b43 My family teaches children how to get along with others 0.83 0.8
b55 My family helps children finish schoolwork 0.7 0.64
FC (f4) b3 My family members help each other 0.73 0.68
b22 My family members respect each other’s hobbies and personal space 0.71 0.58
b50 My family members will fight together for the future of our family 0.7 0.59
b52 I’'m happy with the relationships in my family 0.73 0.63
b70 My family members trust each other 0.7 0.63
SO (f5) b26 Relatives help with my family’s daily routine, such as shopping and taking care of the family 0.76 0.64
b37 Relatives provide emotional support for my family, such as encouragement and listening 0.66 0.58
b49 Neighbors help with my family’s daily routine, such as shopping and taking care of the family 0.83 0.73
b67 Friends help with my family’s daily routine, such as shopping and taking care of the family 0.82 0.76
b20 Friends provide emotional support for my family, such as encouragement and listening 0.7 0.63
PS (f6) b29 My family can receive social support from foundations, non-profit organizations, volunteers, 0.75 0.62
and others
b18 My family can get financial support from the government (e.g., the civil affairs bureau and 0.85 0.74
disabled persons’ federation) for their children
b8 My family can receive relevant medical and rehabilitation support from the government (such as 0.88 0.79
the civil affairs bureau and disabled persons’ federation).
b30 | am satisfied with the professional support services my family receives 0.77 0.69
CD (f7) b31 My family will pursue work or study that they love 0.65 0.6
b42 My family is doing well at work 0.67 0.75
b59 My family members are satisfied with their current jobs 0.66 0.67

EL, economy and leisure; PM, physical and mental health; PA, parenting; FC, family communication;, SO, support from others; PS, professional support; CD,
career development.
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Stopping rule Perceived stress High stress

scale (r) (AUC)
None: sum score 0.626 0.792
None: 0 0.631 0.793
length(item) = 10 0.585 0.784
length(item) = 11 0.587 0.783
length(item) = 12 0.594 0.784
length(item) = 13 0.594 0.783
length(item) = 14 0.596 0.784
length(item) = 15 0.599 0.784
length(item) = 16 0.602 0.787
length(item) =17 0.602 0.787
length(item) = 18 0.604 0.786
length(item) = 19 0.603 0.786
SE(6) < 0.3 or length(item) = 13 0.592 0.783
SE(6) < 0.4 or length(item) = 13 0.584 0.782
SE(6) < 0.5 or length(item) = 13 0.577 0.780
SE(6) < 0.6 or length(item) = 13 0.553 0.767
SE(6) < 0.7 or length(item) = 13 0.542 0.770
SE(6) < 0.8 or length(item) = 13 0.524 0.758

Note: None, no stopping rule (perform all items); sum score is the total raw score;
6 is estimated under the CAT-S; ris the Pearson correlation; AUC is the area under
the ROC curve; High stress is based on the PSS sum scores.
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EL PM PA FC SO PS CcD Total variation (%)

Eigenvalue after rotation 4.47 413 3.61 3.42 3.26 2.85 2.03

9.31 8.15 5.81 67.89

EL, economy and leisure; PM, physical and mental health; PA, parenting; FC, family communication;, SO, support from others; PS, professional support;, CD,
career development.

Variance contribution rate (%) after rotation 1275 11.80 10.32 9.76
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Stopping rule Number of items used Mean SE(0) Marginal reliability Correlation between CAT 6 and complete test 6
M SD
None 93 0 0.156 0.974 1.000
length(item) = 10 10 0 0.322 0.890 0.937
length(item) = 11 11 0 0.309 0.898 0.940
length(item) =12 12 0 0.300 0.905 0.947
length(item) = 13 13 0 0.290 0.911 0.951
length(item) = 14 14 0 0.281 0.916 0.953
length(item) = 15 18 0 0.273 0.921 0.958
length(item) = 16 16 0 0.267 0.924 0.960
length(item) =17 17 0 0.260 0.928 0.982
length(item) = 18 18 0 0.255 0.931 0.964
length(item) = 19 19 0 0.249 0.934 0.966
length(item) = 20 20 0 0.245 0.937 0.969
SE(6) < 0.3 or length(item) = 13 10.128 2.136 0.319 0.895 0.937
SE(6) < 0.4 or length(item) = 13 6.658 2.880 0.387 0.849 0.915
SE(6) < 0.5 or length(item) = 13 4.579 2.469 0.467 0.781 0.888
SE(6) < 0.6 or length(item) = 13 3.520 1.714 0.528 0.719 0.865
SE(6) < 0.7 or length(item) = 13 2.818 1.495 0.603 0.634 0.848
SE(6) < 0.8 or length(item) = 13 2.467 0.843 0.638 0.588 0.832

Note: None, no stopping rule (perform all items); SE, standard error; M, mean; SD, standard deviation.
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Category Description Class Description

PH Good appetite; no medicine;  PS
Weariless; no disease

MH Emotional stability; optimistic LA
about life; sense of security;
psychological happiness;
contentment

E@& Family reunion; amity; discuss CD
problems together; struggle
together; respect and
understanding between
husband and wife; family
unity; tolerance; harmony; no
quarrel

FS Suitable living environment; PA
income can cover expenses;
able to afford to see a doctor;
basic food and shelter is
ensured; no need to worry
about food or clothing

SO Emotional support and RO
understanding; help with daily
cooking; help from the elderly
at home

Government financial
support; schooling security;
medical and rehabilitation
support; social support such
as a volunteer foundation;
teachers’ help with children
Families play together;
families have the opportunity
to travel; have fun

Smooth work; have a
satisfactory job; find fun at
work; able to work;
achievements in work

Know children’s school
teachers; care about
children’s studies; children
get along with others;
children are independent; pay
attention to children’s
upbringing; focus on the
educational resources for
children’s growth

Respect; acceptance; good
relationship

PH, physical health; MH, mental health; FC, family communication; FS, financial
situation; SO, support from others; PS, professional support; LA, leisure activities;
CD, career development; PA, parenting, RO, relationship with others.
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Type The item The number of items and the item number (final item
length bank, renumbering after removing lie detection items)

DASS 4 4(2,8,5,7)

CSSS 24 13(1-3,5, 6, 8,9, 12-16, 24)

SOS 22 5(3, 5,11, 16, 20)

PSFS 62 33(1,83,4,6, 8,10, 13, 15, 24, 25, 27, 31, 33-35, 38, 41,
42, 46, 48, 50-59, 62)

PSMS 23 8(1,4,5,79,16,17)

PST 50 23 (2-4,9,12,13,16, 17,19, 23, 24, 26, 27, 30, 33, 34,
37-39, 44, 48-50)

SSCS 21 9(4,6-8,10,12,17,19, 21)

Total 209 93
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Item Item parameters

a b4 by bs by
1 0.942 —0.609 2.211 4.352 &
2 0.902 —1.761 0.812 3.387 -
3 1.120 —0.388 1.833 3.388 -
B 0.868 —0.500 2.318 4.240 =
5 0.851 —0.421 2.156 3.650 -
6 0.995 —1.1564 1.604 4.030 -
7 1.196 0.226 2.584 3.986 =
8 1.016 —0.189 2112 4.123 =
9 1.013 0.612 3.268 5.360 -
10 1.609 0.205 1.928 3.406 -
84 1.048 —-0.612 1.080 3.083 4.671
85 0.899 —2.130 —-0.216 1.692 3.833
86 1.186 —0.978 0.625 1.978 3.227
87 1.024 —1.086 0.600 2.045 3.271
88 1.156 —1.269 0.398 1.868 2.996
89 1.275 —0.796 0.5633 1.880 3.195
90 1.5613 —0.276 0.958 1.931 3.0561
91 1.170 —0.445 0.884 2177 3.257
92 1.197 0.075 1.578 2.886 4.019
93 0.904 —0.202 1.561 3.049 4.020

Note: a is the discrimination parameter; b refers to the location parameters; the
first 17 items are scored with O, 1, 2, 3, and the last 76 items are scored
with 0, 1, 2, 3, 4.
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Job
burnout

Non-
reciprocal
social
relations

ERI ratio N

1(=1) 12

2(1.01-1.5) 51
3(151-2) 28
4 (>2.01) 7
1(<1) 13

2(1.01-1.5) 55
3(1.51-2) 30
4 (>2.01) 8

M

55.417

73.686
80.321
88.143
25.077

25.400
27.833
29.625

SD F Post hoc

7914 18.826*** 1<2<3,4

12.056
8.429
14.147
3.095 6.169** 1,2<3,4

3.071
4.202
3.583

1, no ERI; 2, slight ERI; 3, moderate ERI; 4, severe ERI. The goodness-of-fit indexes:
TLI = 0.801, CFl = 0.818, SRMR = 0.081, RMSEA (90% Cl) = 0.059 (0.052 0.067),
AIC = 15445.166, BIC = 15748.803, and y2/df = 1.787 (N = 226). Respon, social
responsibility; emo-de, emotional demands; student, student-related issues; emo-
re, emotional reward; mater-re, material reward. **p < 0.01; **p < 0.001.
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Variables Burnout

Step 1 (B) Step 2 () Step 3 ()
Sex -3.015 —1.002 —0.310
Dummy 1 —5.102%* —2.204 —2.295
Dummy 2 —2.082 —0.520 0.024
Age —-0.124 —0.203* —0.170
ERI 15.483*** 17.698*+*
Overcommitment 0.568** 0.385*
ERI*overcommitment —0.977**
R? 0.037 0.391 0.403
AR? 0.037** 0:353F** 0.013**

Dummy 1, “primary school” vs. “junior high school”; Dummy 2, “high school” vs.
“junior high school.” *p < 0.05; **p < 0.01; **p < 0.001.
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Factors Standardized Eigen % of Cronbach’s Coefficient

& factor value variance alpha of stability
items loading

Effort 65.101 0.844 0.741%*
Workload 5230 37.355 0.812 0.683**
e36 0.828

e27 0.795

e23 0.781

e32 0.563

Social 1.683  11.309 0.765 0.720**
respon-

sibility

e2 0.809

el7 0.799

el9 0.745

e8 0.578

Emotional 1.424 10170 0.708 0.675**
demands

el 0.803

el0 0.694

e37 0.652

Student- 0.877 6.267 0.594 0.608**
related

issues

e5 0.803

eb 0.636

e21 0.476

Reward 41.397 0.819 0.678**
Material 4.333  30.951 0.714 0.648**
reward

e3 0.706

e30 0.644

e22 0.610

el8 0.582

el6 0.560

e4 0.512

e7 0.501

Emotional 1.462 10.446 0.785 0.678**
reward

e29 0.312

e24 0.774

e28 0.711

el3 0.710

ell 0.564

el4 0.525

e34 0.522

ERI 0.699**

**p < 0.01.
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128.847

87.099
312.702
146.436
179.205

df

71
41
77
76
77

x2/df

1.81
2:12
4.06
1.98
2.33

TLI

0.914
0.915
0.677
0.873
0.818

CFI

0.933
0.936
0.727
0.894
0.846

AIC

7136.822
5191.695
7336.097
7918.862
79563.178

BIC

7300.795
5314.994
7479.573
8063.599
8094.549

SRMR

0.063
0.065
0.088
0.059
0.066

RMSEA (90% CI)

0.060 (0.043 0.077)
0.070 (0.050 0.091)
0.117 (0.103 0.130)
0.066 (0.050 0.082)
0.082 (0.067 0.097)
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Emotional demands
Student-related issues
Workload

Social responsibility
Emotional reward
Material reward

Effort

Reward

ERI

*p < 0.05; *p < 0.01.

Emotional exhaustion

0.633**
0.487**
0.640**
0.430**
—0.267**
—0.555**
0.702**
—0.480"*
0.564**

Reduced personal accomplishment

—0.031
0.195*
0.076

—-0.114

—0.168

—0.054
0.014

—0.133
0.026

Depersonalization

0.137
0.116
0.284**
0.119
—-0.172
—-0.116
0.212*
—0.150
0.1562

Job burnout

0.470**
0.471%*
0.691**
0.273**
—0.328"*
—0.484**
0.576**
—0.468"*
0.480**

Non-reciprocal social relations

0.221*
0.254**
0.170
0.141
—0.393**
—0.331**
0.210*
—0.438**
0.377**
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YPI YPI-S
YPI GM cu L} total GM cuU ] total
GM 1
Cu 0.591** 1
Il 0.522%* 0.57 1%* 1
total 0.855** 0.814** 0.847** 1
YPI-S
GM 0.871** 0.514** 0.382** 0.712** 1
Cu 0.463** 0.864** 0.420** 0.649** 0.401** 1
Il 0.411** 0.487** 0.887** 0.723** 0.280** 0.356** 1
total 0.746** 0.821** 0.785%* 0.926** 0.700** 0.768** 0.777** 1

YPI, the youth psychopathic traits inventory; YPI-S, the youth psychopathic traits inventory — short version; GM, grandiose-manipulative; CU, callous-unemotional; I,
impulsive-irresponsible. **p < 0.001. The correlations between the corresponding factors were in bold.
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oM cu " Total score

YPI YPI-S z YPI YPI-S z YRl YPIS z YPI YPI-S z

APSD

Total Zeo 0502 0358 8149™ 0438 0327t 5781 0669 0636 2.305" 0652 0605"* 3920
Pat  0224" 0204 0992 -0010 0065 0.524" 0574

Narcissism Zero  0547%* 0454 5204™ 0377t 0318 0.465" o4ze't 2271 0863 0531 2.466°
Pat 0377 0346™ 1617 -0018 0077 0.240" 0320 -4.329"

Callous-Unemotionalty ~ Zero 0,091 0013 3.784" 0137 0075 0.273" 0.26: -0485 0202 1.238
Pat  -0058 -0066 0388 0003 ~0.005 0246%* 0281 -1880

Impusivity Zeo  0385"* 0262 635" 0427t 0321 5447°" 068" 1.940 0604™* 0580 1924
Pat 0021 0070 ~2.375" 0044 0093 -2.316° 0.579" ~1894

BES

Total Zero -0021 ~0252*  ~0.201" ~0.181°  -0187"" 0316 ~0.189™*  -0191 0130
Part 0088 —0211"  —0.167* ~0074 ~0.138" 3331

Aftective empathy. Zero -0.108* -0278™  -0.196" -0411*  -0077 -1.766 -0475"  -0.166"* 0584
Part -0082 -0.259"* 161+ 0.037 -0003

Cognitive empathy Zero 0091 -0.104* 108" -0473™  -0223" -0413"  -0.427" 0901
Part 0.185% -0.050 -0093 ~0.162™  -0228"

RPQ

Total Zero 0373 819G 0470 0339™ 0.741" 0687°* 4141t 0702 064" 5141t
Part 0227 ~0.398 -0015 0058 0617* 0632 -1012

Proactive aggression  Zero 0397"*  7.306"* 0459 0336™ 0.697" 0624'* 5194 0683 0619 5528
Part 0263 .702 -0010 0.062 0.554° 0857°* ~0.189

Reactiveaggression  Zero  0458"*  0304"*  7.924'* 0427 0304"* 6307 0701 0674"  1976° 0641 0595"* 3800
Pat 0137 o140 0147 -0017 0041 -2.735" 0585"t 0624 -2579"

YPI, the Youth Psychopathic Traits Inventory; YPI-S, the Youth Psychopathic Traits Inventory — Short Version; GM, grandiose-manipulative; CU callous-unemotiona: I, impulsive-imesponsibie; APSD, the self-report
Antisocial Process Screening Device; BES, the Basic Empathy Scale; RPQ, the Reactive-Proactive Aggression Questionnaire; MIC, mean interitem correlation. Results of the YP total, CU factor and callousness
subscale without the reversed items are presented after the tab. *p < 0.05, **p < 0.01, ***p < 0.001.
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Item Time 1 Time 2

Cl-1 PE-1 Cl-2 PE-2
1. New ideas and projects sometimes distract me from previous ones. 0.463*** 0.436™**
3. I have been obsessed with a certain idea or project for a short time but later lost interest. 0.606"** 0.578**
5. | often set a goal but later choose to pursue a different one. 0.763*** 0.739**
6. | have difficulty maintaining my focus on projects that take more than a few months to complete. 0.796™** 0.775"
2. Setbacks don’t discourage me. 0.560*** 0.541*
4.1 am a hard worker. 0.700*** 0.682***
7. I finish whatever | begin. 0.715** 0.698**
8. | am diligent. 0.842*** 0.830***

Grit-S, the Short Grit Scale; Cl-1, consistency of interest at Time 1; PE-1, perseverance of effort at Time 1, Cl-2, consistency of interest at Time 2; PE-2, perseverance of
effort at Time 2; ***, p < 0.001.
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Model x2

Time 1 72.1202
Time 2 35.654
Configural 176.996
Metric 182.427
Scalar 196.590
Strict 211.090

df

19

19

90

96
102
110

CFI

0.934
0.972
0.947
0.949
0.941
0.938

TLI

0.903
0.959
0.930
0.936
0.931
0.933

SRMR

0.055
0.041
0.055
0.059
0.060
0.063

RMSEA (90% CI)

0.079 (0.055, 0.105)
0.049 (0.000, 0.082)
0.050 (0.034, 0.065)
0.048 (0.032, 0.063)
0.050 (0.035, 0.064)
0.049 (0.034, 0.063)

A%2 (p) ACFI ATLI ARMSEA
5.430 (0.4899) 0.002 0.006 —0.002
14.163 (0.0279) —0.008 —0.005 0.002
14.500 (0.0696) —0.003 0.002 —0.001

df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis index; SRMR, standardized root mean square residual; RMSEA, root mean square error of approxi-
mation; 90% Cl, 90% confidence interval around RMSEA; Ax2, change in %2 relative to the preceding model; (p), p value of Ax2; ACFI, change in comparative fit index
relative to the preceding model; ATLI, change in Tucker-Lewis index relative to the preceding model; ARMSEA, change in root mean square error of approximation relative

to the preceding model.
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Item Time 1 Time 2

M SD SK KU CITC M SD SK KU CITC
Consistency of interest 3.11 0.69 —0.03 0.44 3.07 0.67 —0.11 0.70
1. New ideas and projects sometimes 3.26 0.82 0.14 0.39 0.37 3.14 0.76 0.12 1.07 0.47
distract me from previous ones
3. I have been obsessed with a certain 3.04 0.98 —0.02 —0.01 0.51 3.00 0.87 -0.17 0.13 0.52
idea or project for a short time but later
lost interest.
5. | often set a goal but later choose to 3.10 0.95 —0.04 —0.07 0.62 3.04 0.89 -0.23 0.35 0.59
pursue a different one.
6. | have difficulty maintaining my focus 3.04 0.97 0.00 —0.03 0.61 3.08 0.99 —0.11 0.16 0.61
on projects that take more than a few
months to complete.
Perseverance of Effect 3.29 0.72 0.11 0.14 3.28 0.70 0.11 0.03
2. Setbacks don't discourage me. 3.14 0.99 —0.09 —0.33 0.48 3.22 0.88 0.02 —0.40 0.51
4.1am a hard worker. 3.36 0.93 —0.10 -0.19 0.63 3.31 0.90 0.02 —0.10 0.61
7. | finish whatever | begin. 3.26 0.87 —0.03 0.08 0.58 3.17 0.92 0.22 —0.33 0.57
8. | am diligent. 3.42 0.91 —0.06 0.02 0.70 3.42 0.89 0.03 —0.24 0.68
Total Grit-S scores 3.20 0.55 0.44 0.84 317 0.51 0.40 1.77

CITC, corrected item-total correlations with each item’s respective factor; Grit-S, the Short Grit Scale.
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Authors Sample characteristics Country Method Best model o (number of items) Fit indices

Nishikawa 994 university students: 52.1%  Japan EFA Two-factor PE 0.78(4), Cl 0.73(4)
etal, 2015 female, M = 18.93, SD = 0.99 model
Saricam et al., 186 university students: 58.1%  Turkey CFA Two-factor Total 0.83(8), Cl 0.80(4), PE CFl = 0.95, RMSEA = 0.046
2015 female, M = 21.3 model 0.71(4)
Datu et al., Sample One Philippines CFA Two-factor Sample One Sample One
2016 220 college students: 67.7% model Cl 0.61(4), PE 0.58(4) CFl =0.97, RMSEA = 0.05
female, M = 18.22, SD = 1.58
Sample Two Sample Two Sample Two
606 high school students: Cl 0.63(4), PE 0.60(4) CFl =0.94, RMSEA = 0.06
49.5% female, M = 13.87,
SD =1.26
Schmidt et al., 525 university students: 72.1%  Germany CFA Modified Total 0.80(8) CFl =0.99, TLI = 0.99,
2017 female, M = 27.93, SD = 3.63 high-order RMSEA = 0.03
model
Wang et al., 217 high school graduates: China CFA Two-factor Total 0.81(8) CH =0.98; TLI= 0.97,
2017 53.0% female, M = 18.48, model RMSEA = 0.046
SD =0.55
Wyszyrska 270 adults: aged 18-34 years, Poland CFA Two-factor Cl 0.72(4), PE 0.69(4) CFl =0.979, RMSEA = 0.038
etal., 2017 52.4% female, M = 20.79 model
Arco-Tirado 1,826 adults: aged Spain CFA One-factor Total 0.75(8), Cl 0.77(4), PE CFl = 0.95, RMSEA = 0.071
etal., 2018 18-35 years, 51.1% female, model 0.48(4)
M =27.56, SD = 5.00
Lietal, 2018 607 adolescents: 58.3% China CFA Two-factor Total 0.80(8), Cl 0.78(4), PE CFl =0.98, RMSEA = 0.05
female, M = 17.1, SD = 0.50 model 0.72(4)
Zhong et al., 2,363 adults: aged China EFA, CFA Two-factor Total 0.85(8), Cl 0.70(4), PE CFl =0.986, TLI = 0.979,
2018 19-70 years, 62.7% female, model 0.75(4) RMSEA = 0.06

M =35.14, SD = 8.99

EFA, exploratory factor analysis; CFA, confirmatory factor analysis; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation;
Cl, consistency of interest; PE, perseverance of effort.
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15. | feel as though I've lost my direction as a dad/mum 0.489 0.392 0.528
1. | feel completely run down by my role as a parent 0.592 0.606 0.615
6. | have zero energy for looking after my child(ren) 0.719 0.776 0.708
10. I don’t think I'm the good father/mother that | used to be to my child(ren) 0.644 0.671 0.683
16. | can’t stand my role as father/mother any more 0.767 0.822 0.773
18. | feel like | can’t take any more as a parent 0.729 0.749 0.728
8. | sometimes have the impression that I'm looking after my child(ren) on 0.678 0.551 0.696
autopilot
2. | have the sense that I'm really worn out as a parent 0.770 0.754 0.743
4. When | get up in the morning and have to face another day with my 0.768 0.795 0.695
child(ren), | feel exhausted before I've even started
20. | don’t enjoy being with my child(ren) 0.654 0.785 0.570
19. | feel like | can’t cope as a parent 0.714 0.538 0.856
11. | tell myself that I'm no longer the parent | used to be 0.785 0.774 0.773
21. 1 do what I'm supposed to do for my child(ren), but nothing more 0.558 0.656 0.531
17.1 can't take being a parent any more 0.778 0.873 0.765
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13. I'm no longer proud of myself as a parent 0.751 0.766 0.797
14. 1 have the impression that I'm not myself any more when I’'m interacting 0.728 0.810 0.755
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5. lfind it exhausting just thinking of everything | have to do for my child(ren) 0.804 0.838 0.768
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able to make an effort for my child(ren)
9. I'm in survival mode in my role as a parent 0.663 0.609 0.689
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like enough
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The order numbers on the left are the original order numbers in the work of Roskam et al. (2018). Items 3 and 7 were deleted. Note: The bold values are factor loadings.
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YPI scale level-uncorrelated 3F 583.016* 35 0.729 0.651 0.161(0.149, 0.172)
YPI scale level-3FBF 91.449%* 25 0.967 0.941 0.066(0.052, 0.081)
YPI-S item level-1F 1048.767** 135 0.717 0.679 0.106(0.100, 0.112)
YPI-S item level-correlated 3F 418.517*%* 132 0.911 0.897 0.060(0.053, 0.066)
YPI-S item level-uncorrelated 3F 1169.394** 135 0.680 0.637 0.112(0.106, 0.118)
YPI-S-item level-3FBF 291.912*%* 117 0.946 0.929 0.050(0.043, 0.057)

YPI, the Youth Psychopathic Traits Inventory; YPI-S, the Youth Psychopathic Traits Inventory — Short Version; WLSMV, the weighted least squares estimator for model
on item level; MLR, Robust Maximum Likelihood Estimator for model on scale level; 2, chi-square test; df, degrees of freedom; CFl, comparative fit index; TLI, Tucker-
Lewis index; RMSEA, the root-mean-square error of approximation; Cl, confidence interval; 1F, one-factor model; 3F, three-factor model; 10F, 10-factor model; 3FBF,
three-factor bifactor model. **p < 0.001.
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YPI item level-1F

YPI item level-correlated 3F

YPI item level-correlated 3F-dropped 3 items
YPI item level-uncorrelated 3F
YPI item level-3FBF

YPI item level-10F

YPI scale level-1F

YPI scale level-correlated 3F
YPI scale level-uncorrelated 3F
YPI scale level-3FBF

YPI-S item level-1F

YPI-S item level-correlated 3F
YPI-S item level-uncorrelated 3F
YPI-S-item level-3FBF

WLSMVy2/MLRy?2

4713.276**
3695.888"*
3250.164**
7904.385**
2855.949**
2984.799**
471.979**
116.971**
589.047%*
96.595**
1048.767**
418.617%*
1169.394**
291.912%*

1175
1172
1031
1175
1125
1130
35
32
35
25
135
132
135
17

CFI

0.701
0.786
0.806
0.431
0.854
0.843
0.817
0.957
0.718
0.964
0.717
0.911
0.680
0.946

TLI

0.688
Q.70
0.797
0.406
0.841
0.830
0.765
0.940
0.637
0.934
0.679
0.897
0.637
0.929

RMSEA(90% ClI)

0.070(0.068, 0.073)
0.060(0.057, 0.062)
0.060(0.057, 0.062)
0.097(0.095, 0.099)
0.050(0.048, 0.053)
0.052(0.050, 0.054)
0.143(0.132, 0.155)
0.066(0.053, 0.079)
0.161(0.150, 0.173)
0.069(0.055, 0.083)
0.106(0.100, 0.112)
0.060(0.053, 0.066)
0.112(0.106, 0.118)
0.050(0.043, 0.057)

YPI, the Youth Psychopathic Traits Inventory; YPI-S, the Youth Psychopathic Traits Inventory — Short Version; WLSMV, the weighted least squares estimator for model
on item level; MLR, Robust Maximum Likelihood Estimator for model on scale level; 2, chi-square test; df, degrees of freedom; CFl, comparative fit index; TLI, Tucker-
Lewis index; RMSEA, the root-mean-square error of approximation; Cl, confidence interval;, 1F, one-factor model; 10F, ten-factor model; 3FBF, three-factor bifactor

model. **p < 0.001.
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YPI (N = 607)
YPI total score
YPI GM
Dishonest charm
Grandiosity
Lying
Manipulation
YPICU
Remorselessness
Unemotional
Callousness
YPIII
Thrill-seeking
Impulsivity
Irresponsibility
YPI-S (N = 607)
YPI-S total score
YPI-S GM

YPI-S CU

YPI-S I

APSD (N = 607)
APSD total score
Narcissism
Impulsivity

Callous-Unemotional

BES (N = 607)
BES total score
Affective empathy
Cognitive empathy
RPQ (N = 607)
RPQ total score

Proactive aggression

Reactive aggression

M(SD)

87.33(18.92)/80.18(18.75)

30.42(8.40)
7.44(2.60)
8.29(2.89)
7.50(2.68)
7.28(2.46)

28.80(5.75)/21.67(5.38)

8.18(2.77)
9.99(2.68)

10.63(2.46)/3.50(1.30)

28.67(8.41)
10.07(3.49)
9.99(3.33)
8.59(2.89)

30.71(7.14)
8.80(2.75)
10.71(3.04)
11.30(3.68)

10.55(4.83)
3.48(2.29)
3.36(2.42)
3.68(2.03)

68.25(8.79)
34.68(6.05)
33.49(5.32)

11.82(9.14)
5.02(5.00)
6.83(4.63)

Range

51-191/48-188
20-80
5-20
5-20
5-20
5-20
16-57/12-48
5-20
5-20
5-20/2-8

15-60
5-20
5-20
5-20

18-72
6-24
6-24
6-24

1-30
0-14
0-10
0-11

42-99
16-54
19-45

0-46
0-24
0-22

0.914/0.921
0.877
0.721
0.732
0.761
0.689

0.664/0.723
0.619
0.512

0.343/0.109
0.870
0.786
0.721
0.634

0.786
0.695
0.545
0.758

0.715
0.557
0.613
0.446

0.737
0.679
0.755

0.936
0.900
0.874

MiC

0.184/0.207
0.273
0.360
0.358
0.389
0.323

0.124/0.185
0.248
0.176

0.105/0.070
0.310
0.420
0.351
0.263

0.179
0.294
0.174
0.340

0.114
0.1567
0.240
0.129

0.124
0.159
0.260

0.391
0.434
0.388

N of ltems

50/47
20

20
11

23
12
11

YPI, the Youth Psychopathic Traits Inventory; YPI-S, the Youth Psychopathic Traits Inventory — Short Version; GM, grandiose-manipulative; CU, callous-unemotional;
Il, impulsive-irresponsible; APSD, the self-report Antisocial Process Screening Device; BES, the Basic Empathy Scale; RPQ, the Reactive-Proactive Aggression
Questionnaire; MIC, mean inter-item correlation. Results of the YPI total, CU factor and callousness subscale without the reversed items are presented after the tab.
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Factor

Grandiose-Manipulative factor (GM)
Dishonest charm

Grandiosity

Lying

Manipulation

Callous-Unemotional factor (CU)
Remorselessness

Unemotional

Callousness
Impulsive-Irresponsible factor (lI)
Thrill-seeking

Impulsivity

Irresponsibility

w

wH/oHS

GM

0.407**/0.406"*

0.320*%/0.329"*
0.264*/0.255

0.588**/0.675**

0.825
0.245

cu I

0.196/2.367
0.415%/0.037
0.327*/0.037

0.364**/0.368**

0.550**/0.5653**

0.492**%/0.495**
0.687 0.837
0.163 0.293

General factor

0.668**/0.670**
0.389%%/0.384**
0.664**/0.669"*
0.708**/0.716**

0.729**/0.728%*
0.548%%/0.542"*
0.404*%/0.209"*

0.678**/0.676"*

0.638*%/0.635"*

0.598**/0.595**
0.901
0.785

YPI, the Youth Psychopathic Traits Inventory; GM, grandiose-manipulative; CU, callous-unemotional; Il, Impulsive-Irresponsible. Results of the YPI without the reversed
items are presented before the tab. *p < 0.01, **p < 0.001.
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Item

GM
YPH4-
YPI15-
YPHO-
YPI20-
%
YPI41-
u
PI12-

(2]

PI39-

% K K £ £ X

PI45-

PI5-1

PIO-If
PI18-
PI29-
PI32-
PI134-

g £ L L kK K

PI44-T

have the ability to con ...

have talents that go far ...
t's easy formeto...

PI38-When | need to, luse my . ..

PI17-When other people have ...
PI25-T

don’t understand how ...

have probably skipped ...
| get the chanceto do ...
t often happens that | ...
get bored quickly by ...

t has happened several .. .

OJH/OJHS

am good at getting people .. .

am destined to become ...

think that crying is a sign ...

fo be nervous and worried . ..

[o feel guilty and remorseful . ..
don’t let my feelings affect . ..

t often happens that 1 do ...

GM

0.528**
0.5636"*
0.627**
0.420**
0.440**
0.503**

0.834
0.489

cu ]
0.388**
—0.068
0.622**
—0.052
0.200*
0.210*
0.341**
0.482**
0.760**
0.282**
0.759**
0.218**
0.667 0.821
0.136 0.448

General factor

0.635**
0.514**
0.193**
0.499**
0.513**
0.211**

0.338**
0.519**
0.515**
0.517%*
0.557**
0.129*

0.481**
0.465**
0.413**
0.510**
0.400**
0.323**
0.882

0.668

YPI-S, the Youth Psychopathic Traits Inventory — Short Version;, GM, grandiose-manipulative; CU, callous-unemotional; Il, impulsive-irresponsible. *p < 0.01, **p < 0.001.
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Grandiose-Manipulative factor
Dishonest charm

YPI6-It's easy for me to charm
YPI14-1 have the abilty to con....
YPI27-When someone asks me ..
YPI33-Pretty often | act charming .
YPI38-When I need to, | use my ...
Grandiosity

YPI0-Im better than everyone .
YPI19-1 have talents that o far ...
YPI30-The world would be a....
YPI37-'m more important and
YPI41-1 am destined to become ...
Lying

YPI7-It's fun to make up stories ...
YPI24-Sometimes I e for no ...
YPI43-Sometimes | find mysef ...
YPI47-1 like to spice up and
YPISO-I've often gotteninto ...
Manipulation

YPI11-I can make people believe ...
YPI15-1 am good at getting people ...
YPI20-Its easy forme to ...

YPI31-To get people to do what ...
YPI46-It has happened that I've ...
Callous-Unemotional factor
Remorselessness

YPIB-1 have the abity not to ...
YPI21- seldom regret things | ..
YPI28-When someone finds out ...
YPI44-To feel guity and remorseful ...
YPI48-To feel guilt and regret ....
Unemotionality

YPI2- | usually feel calm when ...
YPI25-To be nervous and worried ...
YPI36-What scares others usually .
YPI39-l don't understand how ...
YPI45-1 don't let my feslings affect ...
Callousness

YPI12-1 think that crying is a sign ..
YPI17-When other people have ...

YPI23-It's important to me not ... (reversed)
YPI35-1 often become sad o ... (reversed)
YPI49-| usually become sad ... (reversed)

Impulsive-Irresponsible factor
Thrill-seeking

YPI1- | like to be where exciting ...
YPId-1 get bored quickly when
YPI22-1 ke to do things just for ...
YPI29-1 get bored quickly by ...
YPI42-1 like to do exciting and

1F

0.575%*
0.724**
0.638**
0.552**
0.611**

0.283**
0.409**
0.486**
0.368**
0.367**

0.638**
0.607**
0.667**
0.617**
0.531**

0.434**
0.695**
0.596**
0.765**
0.618**

0.461**
0.470**
0.625**
0.466**
0.485**

0.350**
0.446**
0.379**
0.394**
0.118*

0.306**
0.4156**
0.048

—-0.007
—0.040

0.632**
0.566**
0.692**
0.581**
0.762**

Correlated 3F

0.620**
0.778**
0.690%*
0.600**
0.666**

0.349**
0.478**
0.537+*
0.431**
0.420**

0.691**
0.654**
0.717**
0.663**
0.578**

0.500**
0.760**
0.652**
0.820**
0.666**

0.533**
0.539**
0.717**
0.538**
0.565**

0.402**
0.518**
0.436**
0.453**
0.149**

0.355%*

0.477**

0.049
—0.006
-0.040

0.694%*
0.631**
0.761**
0.647**
0.844%*

Uncorrelated 3F

0.623**
0.784**
0.667**
0.581**
0.690**

0.460**
0.562**
0.524**
0.508**
0.468**

0.704**
0.629**
0.660**
0.622**
0.567**

0.663**
0.810**
0.603**
0.767**
0.648**

0.563**
0.500**
0.523**
0.564**
0.673**

0.406**
0.586**
0.428**
0.458**
0.281**

0.399**
0.480**
-0.024
0.047
0.032

0.702**
0.615**
0.788**
0.630**
0.791**

10F

0.661**
0.818**
0.726%*
0.631**
0.699**

0.500**
0.748**
0.772**
0.684**
0.640**

0.750**
0.716**
0.784**
0.726**
0.627**

0.498**
0.751**
0.644**
0.807**
0.656**

0.526**
0.531**
0.707**
0.631**
0.556**

0.459**
0.576**
0.494**
0.497**
0.179**

0.233*

0.313*

0.032
—-0.003
-0.026

0.742**
0.678**
0.809**
0.696**
0.905**
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Impulsivity

YPI3-1 prefer to spend my money ..

YPI9-If I get the chance to do .
YPI18-It often happens that | ..

YPI26-If | get the chance to do ...

YPI32-It often happens that | do .
Irresponsibility
YPI5-1 have probably skipped ...

YPI13-If | won a lot of money in ...
YPI16- have often been late to . ...

YPI34-It has happened several ..

YPI40-1 often don't/didn’t have ... .

YP, the Youth Psychopathic Traits Inventory; 1F, one-factor model; 3F, three-factor model; 10F, ten-factor model. **p < 0.001.

0.571**
0.673**
0.620**
0.460%*
0.637**

0.534**
0.487**
0.556**
0.380**
0.505**

0.638**
0.643**
0.698**
0.602**
0.714**

0.602**
0.540**
0.624**
0.417**
0.665**

0.643**
0.656**
0.740**
0.427+*
0.756**

0.619**
0.505**
0.640**
0.364**
0.641**

0.702**
0.709**
0.768**
0.540**
0.787**

0.651**
0.581**
0.678**
0.453**
0.611**
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Item Combined fathers with Fathers’ answer Mothers’ answer

mothers

o« =0.938 o« =0.916 o =0.927

® = 0.938 ® =0.916 w =0.927
15. | feel as though I've lost my direction as a dad/mum 0.486 0.490 0.508
1. | feel completely run down by my role as a parent 0.587 0.563 0.616
6. | have zero energy for looking after my child(ren) 0.670 0.642 0.714
10. I don’t think I'm the good father/mother that | used to be to my child(ren) 0.675 0.675 0.682
16. | can’t stand my role as father/mother any more 0.715 0.745 0.721
18. | feel like | can’t take any more as a parent 0.688 0.747 0.710
8. | sometimes have the impression that I'm looking after my child(ren) on 0.557 0.607 0.561
autopilot
2. I have the sense that I'm really worn out as a parent 0.661 0.641 0.708
4. When | get up in the morning and have to face another day with my 0.685 0.731 0.706
child(ren), | feel exhausted before I've even started
20. I don’t enjoy being with my child(ren) 0.612 0.692 0.618
19. | feel like | can’t cope as a parent 0.784 0.813 0.798
11. | tell myself that I'm no longer the parent | used to be 0.754 0.743 0.788
21. 1 do what I'm supposed to do for my child(ren), but nothing more 0.494 0.545 0.491
17.1 can't take being a parent any more 0.659 0.681 0.696
12. I'm ashamed of the parent that I've become 0.658 0.660 0.670
13. I'm no longer proud of myself as a parent 0.650 0.703 0.674
14. 1 have the impression that I'm not myself any more when I’'m interacting 0.641 0.674 0.641
with my child(ren)
283. I'm no longer able to show my child(ren) how much | love them 0.725 0.709 0.750
5. find it exhausting just thinking of everything | have to do for my child(ren) 0.682 0.751 0.668
22. Qutside the usual routines (lifts in the car, bedtime, meals), I'm no longer 0.623 0.637 0.666
able to make an effort for my child(ren)
9. I'min survival mode in my role as a parent 0.580 0.599 0.623
3. I’'m so tired out by my role as a parent that sleeping doesn’t seem 0.129 0.100 0.109
like enough
7. My role as a parent uses up all my resources 0.067 —-0.108 0.097

The numbers on the left represent the original order of the questions in the work of Roskam et al. (2018). Items 3 and 7 were deleted. Note: The bold values are factor
loadings.
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Factor

Organization and

Communication

Learning

Emotion regulation

Career

fusion ability ability development ability ability transformation ability
Organization and fusion ability
Communication ability 0.49*
Learning development ability 0.45™ QBT
Emotion regulation ability 0.51™ 0.51* 0.52*
Career transformation ability 0.39* 0.54* 0.48** 0.63*
MCAQ 0.79* 0.77* 0.78™ D2 0.78™

“p < 0.01.
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Organization and

Communication

Learning

Emotion regulation

Career

MCAQ

fusion ability ability development ability ability transformation ability
Confidence 0.35" 0.50* 0.43* 0.37* 0.45* 0.53*
Hope 0.47* 0.54* 0.48™ 0.52** 0.53** 0.65™
Resilience 0.40™ 0.48* 0.45* 0.54* 0.54* 0.61™
Optimism 0.31™ 0.36™ 0.28™ 0.33** 0.39** 0.43"
PCQ 0.46™ 0.57* 0.49* D.53* 0.68™ 0.67*
JsSQ D.51#* 0.42* 0.28™ 0.43* 0.38** 0.54*

PCQ, Psychological Capital Questionnaire; JSQ, Job Satisfaction Questionnaire. *p < 0.01.
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Factor Cronbach o Test-retest reliability
Cronbach o
Organization and fusion ability 0.89 0.88
Communication ability 0.83 0.82
Learning development ability 0.88 0.90
Emotion regulation ability 0.84 0.86
Career transformation ability 0.79 0.80
MCAQ 0.92 0.93
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Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Iltem Load Item Load Item Load Item Load Item Load
4 0.83 8 0.83 13 0.86 16 0.83 21 0.85
6 0.82 10 0.75 12 0.84 17 0.81 20 0.68
3 0.77 9 0.77 14 0.75 19 0.67 22 0.51
i 0.74 11 0.68 18 0.68 23 0.52
5 0.72

2 0.65

MCAQ), Military Career Adaptability Questionnaire.
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Sample1 (%) Sample2 (%)
(N =610) (N =654)

Gender Male 531 87.0 544 83.2
Female 79 13.0 110 16.8

Category Soldier {2 11.8 60 9.2
Petty office 324 53.1 313 47.8

Officer 214 35.1 281 43.0

Only children  Yes 236 38.7 243 37.2
Married Yes 167 27.4 223 34.1
Education Doctor 1 1.8 12 1.8
Master 190 31.1 291 445

Bachelor and below 409 67.1 351 53.7

Army corps Ground force 285 46.7 297 454
Navy 158 25.9 183 28.0

Sky force 20 3.3 34 52

Rocket force 147 241 140 21.4

Army life More than 30 years 8 1.3 11 Yol
20-30 years 68 111 21 3.2

10-20 years 118 19.4 123 18.8

5-10 years 147 241 182 27.8

1-5 years 269 441 317 48.5
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Male

F1 13

F1: Hedonic pleasure orientation
4. Seeking pleasure (0
6. Seeking enjoyment (%

0.85
0.86
0.77

F2: Hedonic relaxation orientation

0.74
0.77
by 0.89
0.86

1. Seeking relaxation (< =5 ¥ k% = &

7. Seeking to take it easy (4% &tk T 5 = &)

10. Seeking calmness (<~
11. Seeking to feel easy
(PATD LSy aikTs 2 £)t

F3: Eudaimonic orientation

2. Seeking to develop a sk, learn, or gain insight

into something
(AT L, 75, 8 5V L~ DT O &R

3. Seeking to do what you believe in
(BRORBI I T8

5. Seeking to pursue excellence or a personal ideal
(655,55 HHORBEIRT S = )

8. Seeking to use the best in yourself
(198 5100 ) 2 ROKRU= o ek 5 = &)

F2 0.77
F3 0.74 0.45

F3

0.75

0.74

0.81

0.82

Female

F1 F2

0.83
0.85
0.75

0.74
0.77
0.89
0.87

0.75
0.70 0.42

F3

0.74

0.74

0.81

0.81

The Japanese translations are indicated in parentheses. *Added items for the Japanese version.

20-39 years

F1

0.86
0.88
0.79

0.75
[o¥a]

rz

0.76
0.79
0.90
0.88

0.48

F3

0.77

0.83

0.83

40-50 years
i F2 F3
085
0.87
0.77
0.75
0.78
0.90
0.87
074
073
081
081
0.74
071 036 —

60-79 years
Fi F2 F3
0.80
0.82
0.71
0.71
0.74
0.87
0.84
0.73
0.72
0.80
0.80
078
074 042 —
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Model

Gender invariance
Configural (structure)
Metric (loadings)
Scalar (intercepts)
Strict (residuals)
Age invariance
Configural (structure)
Metric (loadings)
Scalar (intercepts)
Strict (residuals)

527.64
546.47
57712
564.75

624.90
655.82
707.55
730.78

df

82
90
98
109

123
139
165
177

CFI

0.936
0.935
0.931
0.935

0.931
0.929
0.924
0.924

RMSEA (90% ClI)

0.076 (0.070, 0.082)
0.073 (0.067, 0.079)
0.072 (0.066, 0.078)
0.066 (0.061, 0.072)

0.080 (0.074, 0.087)
0.077 (0.071, 0.083)
0.075 (0.070, 0.081)
0.070 (0.065, 0.076)

SRMR

0.053
0.054
0.054
0.055

0.055
0.058
0.059
0.066

A CFI

—0.001
—0.005
—0.001

—0.002
—0.007
—0.007

A RMSEA

—0.003
—0.004
—0.010

—0.003
—0.005
—0.010

CFl, comparative fit index; RMSEA, root mean square error of approximation; Cl, confidence interval; and SRMR, standardized root mean square residual. A = difference.

All %2 values are significant at p < 0.001.
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FASA-AR M SD Frequency of Endorsement
0 1 2 3 4 Missing values

1 1.86 1.8 52 (13.9%) 94 (25.1%) 112 (29.9%) 89 (23.7%) 28 (7.5%) 0
2 0.89 0.97 164 (43.7%) 121 (32.3%) 64 (17.1%) 21 (5.6%) 5(1.3%) 0
3 1.40 1.12 98 (26.1%) 107 (28.5%) 103 (27.5%) 53 (14.1%) 13 (3.5%) 1
4 1.26 1.06 107 (28.5%) 123 (32.8%) 89 (23.7%) 48 (12.8%) 6 (1.6%) 2
5 1.03 0.97 141 (37.6%) 109 (29.1%) 98 (26.1%) 24 (6.4%) 2 (0.5%) 1
6 0.95 1.00 161 (42.9%) 107 (28.5%) 72 (19.2%) 33 (8.8%) 1(0.3%) 1
7 1.26 1.09 117 (31.2%) 106 (28.3%) 101 (26.9%) 41 (10.9%) 9 (2.4%) 1
8 0.81 0.94 178 (47.5%) 119 (31.7%) 1(13.6%) 26 (6.9%) 1(0.3%) 0
9 0.94 0.99 162 (43.2%) 102 (27.2%) 7 (23.2%) 19 (6.1%) 5(1.3%) 0
10 0.85 0.84 147 (39.2%) 152 (40.5%) 9 (15.7%) 16 (4.3%) 0(0.0%) 1
11 112 1.01 121 (32.3%) 134 (35.7%) 77 (20.5%) 40 (10.7%) 3(0.8%) 0
12 0.83 0.85 156 (41.6%) 141 (37.6%) 3 (16.8%) 5(4.0%) 0(0.0%) 0
13 1.22 1.08 116 (30.9%) 120 (32.0%) 1(21.6%) 52 (13.9%) 5(1.3%) 1
14 2.54 1.01 1(5.6%) 39 (10.4%) 1(18.9%) 201 (53.6%) 4 (10.7%) 3
18 2.87 105 ( 2%) 43 (11.5%) 104 (27.7%) 163 (43.5%) 37 (9.9%) 1
16 1.70 0.96 37 (9.9%) 125 (33.3%) 138 (36.8%) 65 (17.3%) 10 (2.7%) 0
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FASA- LSAS Total SDS_Total AnxDASS DepDASS

AR_Total
FASA-AR_Total - 0.16™ 0.19* 0.16** 0.05
LSAS_Total ~ 0.54* 0.48** 0.41*
SDS_Total = 0.41* 0.37*
AnxDASS = 0.51*™
DepDASS -

FASA-AR_Total, Family Accommodation Scale Anxiety—Adult Report total
score; LSAS_Total, Liebowitz Social Anxiety Scale—Self-Report total score;
SDS_Total, Sheehan Disability Scale total score; AnxDASS, Depression-
anxiety-stress scale_Anxiety subscale score; DepDASS, Depression-anxiety-stress

scale_Depression subscale score. *p < 0.01.
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Item

Providing reassurance
Proving items

. Participating in behaviors

. Assisting avoidance

. Avoiding things or places

. Modifying routine

. Doing things instead of you
. Modifying work schedule

. Modifying leisure activities

Participation

0.64
0.71
0.78
0.80

Modification

0.82
0.79
0.72
0.82
0.87

All factor loadings ps < 0.001.
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Cronbach’s o McDonald’s @ Test-retest reliability in Cronbach’s « MICC (min, max)

Affective engagement 0.804 0.805 0.818 0.523 (0.365, 0.610)
Behavioral engagement 0.798 0.805 0.804 0.451 (0.260, 0.611)
Cognitive engagement 0.709 0.712 0.683 0.512(0.450, 0.592)
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The frequency of your social media use in the past month

The average time you are online with social media every day

The actual time you spend on social media every day

The length of time since you started being involved with social media
The number of friends on social media

Affective engagement

0.204**
0.163*
0.216™
0.129
0.134**

Behavioral engagement

0.559*
0.479*
0.503*
0.319*
0.335™

Cognitive engagement

0.233*
0.190™
0.228**
0.206™
0.184**

**o < 0.01 (two-tailed).
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Affective engagement
Behavioral engagement
Cognitive engagement
SMES-A

**p < 0.01 (two-tailed).

Factor 1

1
0.378"
0.482*
0.798"

Factor 2

g
0.444
0.796**

Factor 3

1
0.768"*
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Model x2 df CFI TLI SRMR RMSEA Total of
(90%Cl) items

Math-8 ~ 3205.109 371 0.913 0.905 0.041 0.066 (0.063,0.068) 29
English-8 2890.026 371 0.927 0.920 0.037 0.062 (0.060,0.064) 29
Chinese-3 3058.911 371 0.910 0.901 0.041 0.064 (0.062,0.066) 29

%%, chi-square; df. the degrees of freedom; CFl, comparative fit index; TLI, Tucker-
Lewis index; SRMR, standardized root mean square residual; RMSEA, root mean
square error of approximation; Cl, confidence interval.
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Model x2
Math 3205.11
English 2890.03
Chinese 3058.91
Configural invariance 9154.045
Metric invariance 9233.031
Scalar invariance 9789.602
Structural invariance 9844.775

df

371
371
371
1113
1163
1213
1233

Ax2

78.986™*
556.571%*
55.173***

Adf

50
50
20

CFI

0.913
0.927
0.910
0.917
0.917
0.912
0.911

TLI

0.905
0.920
0.901
0.909
0.913
0.911
0.912

SRMR

0.041
0.037
0.041
0.039
0.042
0.045
0.059

RMSEA (90%Cl)

0.066 (0.063, 0.068)
0.062 (0.060, 0.064)
0.064 (0.062, 0.066)
0.064 (0.063, 0.065)
0.062 (0.061, 0.064)
0.063 (0.062, 0.064)
0.063 (0.061, 0.064)

ACFI

0.000
—0.005
—0.001

Ax? = difference in y° value of the constrained model compared to the unconstrained model. Adf. difference in df value of the constrained model compared to the
unconstrained model. ACFI, difference in CFl value of the constrained model compared to the unconstrained model. **p < 0.01, ***p < 0.001.
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Model

Math

Time 1

Time 2

Configural invariance
Metric invariance
Scalar invariance
Structural invariance
English

Time 1

Time 2

Configural invariance
Metric invariance
Scalar invariance
Structural invariance

772.700
1139.448
2989.698
3026.801
3130.287
3169.186

1014.022
1070.683
3105.249
3144.131
3244.763
3262.186

371
371
1538
1563
1588
1598

371
371
1538
1563
1588
1598

Ay2

37.103
103.48"**
28.899**

38.882*
100.632%+*
17.423

Adf

25
25
10

25
25
10

CFlI

0.948
0.916
0.918
0.917
0.913
0.912

0.934
0.933
0.926
0.925
0.922
0.921

TLI

0.943
0.908
0.912
0.913
0.909
0.909

0.928
0.926
0.920
0.921
0.918
0.919

SRMR

0.037
0.041
0.038
0.042
0.043
0.045

0.041
0.037
0.039
0.043
0.045
0.046

RMSEA (90%Cl)

0.051 (0.046, 0.056
0.071 (0.066, 0.076
0.048 (0.045, 0.050
0.048 (0.045, 0.050
0.049 (0.046, 0.051
0.049 (0.046, 0.051

0.066 (0.061, 0.071
0.069 (0.064, 0.074
0.051 (0.048, 0.053
0.051 (0.048, 0.053
0.051 (0.049, 0.054
0.051 (0.049, 0.054

)
)
)
)
)
)

)
)
)
)
)
)

ACFI

—0.001
—0.004
—0.001

—0.001
—0.003
—0.001

*0 < 0.05, *p < 0.07, and ***p < 0.001.
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Model

Math

Boys

Girls

Configural invariance
Metric invariance
Scalar invariance
Structural invariance
English

Boys

Girls

Configural invariance
Metric invariance
Scalar invariance
Structural invariance
Chinese

Boys

Girls

Configural invariance
Metric invariance
Scalar invariance
Structural invariance

1902.956
1716.869
3630.968
3657.092
3731.893
3755.034

1920.749
1470.427
3391.443
3425.393
3454.017
3508.579

1690.819
1691.285
3382.331
3415.148
3488.201
3511.186

df

370
370
741
765
790
800

371
371
743
767
792
802

366
371
738
762
787
797

Ax2

26.124
74,8017
23141

33.950
28.624
54.562***

32.817
73.053"*
22.985*

Adf

24
25
10

24
25
10

24
25
10

CFI

0.910
0.915
0.912
0.912
0.910
0.910

0.914
0.931
0.922
0.922
0.921
0.920

0.910
0.913
0.911
0.911
0.909
0.909

TLI

0.901
0.907
0.904
0.906
0.908
0.909

0.906
0.924
0.915
0.917
0.920
0.919

0.900
0.904
0.902
0.905
0.907
0.907

SRMR

0.043
0.042
0.044
0.046
0.047
0.053

0.041
0.038
0.040
0.042
0.043
0.081

0.045
0.041
0.043
0.045
0.047
0.055

RMSEA (90%Cl)

0.068 (0.065, 0.071)
0.064 (0.061, 0.067)
0.066 (0.064, 0.068)
0.065 (0.063, 0.067)
0.065 (0.063, 0.067)
0.064 (0.062, 0.067)

0.069 (0.066, 0.072)
0.058 (0.055, 0.061)
0.0683 (0.061, 0.065)
0.062 (0.060, 0.065)
0.061 (0.059, 0.064)
0.062 (0.059, 0.064)

0.064 (0.061, 0.067)
0.063 (0.060, 0.066)
0.063 (0.061, 0.066)
0.063 (0.060, 0.065)
0.062 (0.060, 0.064)
0.062 (0.060, 0.064)

ACFI

0.000
—0.002
0.000

0.000
—0.001
—0.001

0.000
—0.002
0.000

0 < 0.05, **p < 0.007.
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Emotion

3 understand the fun of ... FAEA 2. [¥ Rl

5 Studying . .. makes me feel happy % ~J... iEIREZIFF L

8 am interested in ... FXF.. B

13 The content | learn from ... courses is interesting ... MR T N AR AT & /8

14 enjoy studying . . . ... AR T 2T PR

18 really like . .. courses FAR EX... ¥R

26 enjoy when | study ... >, FRAREHH

Value

1 The knowledge of . . . is important ... AR R H 2

10 A good mark in . .. courses means a lot to me TE... = FHIAF T RGO TR iR B 2

16 hink that . . . is helpful for my career in the future F& 545 X AL A # B

17 The knowledge of ... makes my daily life easier ... AT F A A6 A 7

20 The knowledge of . .. promotes my growth ... &I F K KA HE )

24 ind that the knowledge of . . . is useful in daily life A& . .. AR H & AV 1R H

27 The knowledge of . . . is valuable for my future development ... 1R AR K e M

29 hink that learning . . . is significant for my growth FKIA 922> X FRARHAT 7 3L
Knowledge

4 know all kinds of things about . . . ... FATE ... 85 ) & Fh 1R

7 am expert in... AL ...

9 can answer all kinds of questions that teachers ask in the . .. class FKAE[RIZF HH ZMFE. PR 4 10 % Fof ] it
12 am familiar with the knowledge and skills required in ... FAEIRZ .. AT A4 fE

15 do wellin ... lessons AL, IR L RIAFUT

22 have a lot of things to say about . .. topics F ... AU, AR 2 R IEw] A3

23 have a lot of knowledge about ... FAH K. AR

Engagement

2 want to learn things that are not included in . . . textbooks A8 ... UR-AS LA R R 78

6 hope to explore things about . .. ... TRAZERE.. J7HII AR

11 will read more books about . . . if | have the chance WA HLZ:, FLEL AR, HH
19 want to know more things about the field of ... FARRN T fift.. A1 2R TG

21 will take part in an extracurricular training class for . ... if | have the opportunity ZIERAHLZ, FEZhN.. BRI ET
25 want to find various ways to complete the . . . assignment FALFRE 2 Fh 7 2ok sE B AR
28 am willing to spend time on the skills or methods learned from . . . lessons FRJE S AEI ] 25 > . R 22 B 57 B ol 72
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Subject Gender Grade6 Grade7 Grade8 Grade9 Total

Sample 1 Boys 101 99 101 - 301
Girls 105 76 70 - 251
Total 206 175 171 - 552
Sample 3 Boys - 372 330 186 888
Girls - 337 312 243 892

Total - 709 642 429 1780
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EFA Item-total CFA

correlation
Item 1 2 3 4 Math-3 English-3 Chinese-3
3 0.675 0.134 0.052 0.080 0.806 0.760 0.746 0.741
5 0.592 0.037 0.146 0.163 0.806 0.797 0.800 0.755
8 0.673 0.090 0.122 0.058 0.808 0.796 0.807 0.793
13 0.542 0.101 0.050 0.215 0.782 0.797 0.785 0.762
14 0.622 0.084 0.096 0.142 0.808 0.806 0.825 0.811
18 0.561 0.111 0.196 0.045 0.788 0.774 0.799 0.793
26 0.687 0.095 0.067 0.103 0.817 0.805 0.785 0.742
1 -0.012 0.648 0.165 -0.117 0.593 0.582 0.636 0.573
10 0.033 0.488 0.140 0.056 0.629 0.606 0.656 0.629
16 —0.048 0.728 —0.058 0.165 0.675 0.698 0.721 0.670
17 0.046 0.504 0.016 0.174 0.645 0.740 0.753 0.732
20 —0.001 0.602 0.218 0.003 0.708 0.782 0.793 0.794
24 0.105 0.799 —0.092 0.015 0.705 0.769 0.789 0.769
27 0.037 0.804 —0.031 —0.001 0.688 0.814 0.819 0.802
28 0.052 0.745 0.005 0.010 0.695 0.803 0.798 0.786
4 0.042 0.036 0.561 0.054 0.615 0.652 0.681 0.616
7 0.299 0.032 0.612 —0.163 0.686 0.750 0.765 0.686
9 0.174 0.025 0.569 0.043 0.704 0.761 0.763 0.680
12 0.120 0.071 0.422 0.265 0.758 0.782 0.781 0.742
15 0.118 —0.036 0.510 0.145 0.646 0.710 0.716 0.675
22 —0.042 —0.025 0.648 0.195 0.674 0.733 0.757 0.725
23 —-0.115 —0.006 0.767 0.111 0.657 0.752 0.759 0.719
2 —0.018 0.020 0.072 0.620 0.617 0.492 0.546 0.464
6 0.264 0.181 0.003 0.484 0.800 0.708 0.761 0.715
11 0.043 —0.059 0.190 0.621 0.696 0.659 0.725 0.664
19 0.165 0.106 0.019 0.607 0.763 0.787 0.782 0.793
21 —0.014 —0.005 0.133 0.398 0.480 0.517 0.609 0.5629
25 0.033 0.237 0.092 0.309 0.594 0.633 0.615 0.582
28 0.230 0.168 0.115 0.357 0.756 0.742 0.757 0.736

EFA, exploratory factor analysis; CFA, confirmatory factor analysis. The bold values mean items with a strong loading (0.30 or higher) on one factor.
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Htoms. DSM-5 definition Prevalonce (%)  Severity  Discrimination
Largerfonger Often using more o for a longer paiod han infendied 702 119 163
Quicontol Persistent desit o unsuccessful atempis to qut or cut down heron use 851 207 090
Time spent Lots of tme spent usig, obtainng, or beng afected by heron 857 161 154
Cavng Craings (e presence of a srong desie (o use) 72 085 150
Negiect ks Frequent toxication lading 1o fare 0 fulfl maor ok obi a5 148 216
Soc Gontinued use despite sockal o nferpersonal problems caused or exacerbated by use or1 168 234
Acihites gvenup  Important social activiles ghen up of uoed ue 10N Use. 83 189 122
use Recurent use when s physically hazarcous 821 156 125
Prysicalipsychological  Contnued use despte physicalpsychological problems caused o exacerbated by use: 89 158 176
Tokrance Noed 10 consume more o achieve same effect; docroased efec with same amount 83 175 138
Wirdaval Sgns of wihcrawal synckome; use to avoid withdraval 702 183 106
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Htoms. 1 2 3 4 s 6 7 s 0 o "
1. Largerfonger 024 08 08 0s9 0 04 062 072 017 009
2. Quivcontrol a1 063 08 0S8 071 08 006 070 077 009
3. Tme spent 094 028 085 048 012 08 06 0% 019 021
4. Craing 004 002 008 047 081 03 06 02 042 080
5. Negiot oles 020 03 -0 058 04 092 0% 08 015 071
6. Socianterpersonal 015 013 244 006 049 031 0% o4 0% 083
7. Acties gien up 061 001 028  -108 001 108 05 0%  om 051
8. Hazardous use. 024 471 -016 028 001 001 034 0s0 02 080
. Prysicalipsychoiogcal 013 015 110 115 004 056 001 045 046 013

10, Tokrance 186 008 171 065 205 042 005 122  -054 053
1. Wihorawal 281 285 15 006 014 040 043 006 228 039

Lower triangle: G: upper triangie: p's; dagrees of freedom was 1 in each item pal.
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Items of the SMES-A Factor
Affective Behavioral Cognitive

engagement engagement engagement
Item 1: Using social media is my daily habit. —-0.812
Item 2: | browse social media whenever | have time. —0.831
Item 3: Even if it's late, I'll take a look at social media before sleep. —0.669
Item 4: | often use social media to relax in habit. —0.428
Item 5: | get fulfilled from the attention and comments of others on social media. 0.538
Item 7: The support and encouragement of others on social media is very important to me. 0.702
Item 9: Using social media, | am satisfied with the relationship between myself and my friends. 0.583
Item 10: Compared to the real world, social media makes me feel more comfortable. 0.536
Item 11: | feel bored when | can’t use social media. 0.736
Iltem 12: Compared to the real world, | am happier when | socialize on social media. 0.730
Item 13: | feel anxious when | can’t use social media. 0.778
Eigenvalue 5.38 1.76 1.26
Variance explained 35.88% 11.73% 8.39%
Cumulative variance 35.88% 47.62% 56.01%

Items 6, 8, 14, and 15 were eliminated in this step; the Chinese version of the SMES-A is attached in the Appendix.
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Anxiety (SCARED) Depression (DSRSC)
B B AR? B B AR2

Step 1 0.10%** 0.04***

Age —0.09  0.00 0.43  0.04

Gender 323  0.11%= -0.15 —0.01

ASLEC Number —0.11  —0.05 0 0

ASLEC Impact 029  0.33*** 0.06  0.18%*
Step 2 0.13%* 0.16***

Age 0.01 0.00 0.47  0.05

Gender 270  0.09** -0.37 -0.03

ASLEC Number —0.02 —0.01 0.04 0.05

ASLEC Impact 019  0.21%= 0.02  0.06

PSS-10 1.06  0.38* 0.44 Q.41

N = 1,060. ASLEC, adolescent self-rating life events checklist; DSRSC, depression
self-rating scale for children; PSS-10, 10-item perceived stress scale; SCARED, the
screen for child anxiety related emotional disorders. **p < 0.01, **p < 0.001.
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Scale PSS-10 Helplessness Self-efficacy

ASLEC
Number 0.13%** 012+ 0.05
Impact 0.23*** 0.21% 0.10"*

SCARED 0.43** 0.471 %+ 0.23**
Somatic/Panic 0.37*** 0.36™** 0.17%
General Anxiety 0.43*** 0.42%* Q22
Separation Anxiety 0.2 D.2gees Qigs
Social Phobia 0.33*** 0.25%** 0.24%*
School Phobia 0.31%** 0.28*** 0.13***

DSRSC 0.42%+* 0.38*** 0.29%

N = 1,060. ASLEC, adolescent self-rating life events checklist; DSRSC, depression
Self-Rating Scale for children; PSS-10, 10-item perceived stress scale; SCARED,
the screen for child anxiety related emotional disorders. **p < 0.01, **p < 0.001.
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Model Ax2

M1 398.48
M2 411.90
M3 454.94

df

76
79
89

CFI

0.919
0.916
0.908

NNFI

0.904
0.904
0.907

RMSEA Comparison
0.050
0.052 M2 vs. M1
0.051 M3 vs. M2

Ay2

13.42%*
43.04%*

ACFI

0.003
0.008

ARMSEA

0.002
0.001

N = 1,574. CFl, comparative fit index; NNFI, non-normal fit index; RMSEA, root mean square error of approximation; M1, configural model; M2, metric model; M3, scalar

model. **p < 0.01, **p < 0.001.
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Items

1. Been upset

2. Unable to control

3. Nervous and stressed
4. Felt confident

5. Going your way

6. Could not cope

7. Control irritations

8. On top of things

9. Been angered

10. Could not overcome

Means

2.98
2.92
3.10
2.82
3.09
2.94
2.99
3.22
2.59
2.82

Sb

0.89
0.89
0.93
0.92
0.80
0.78
0.78
0.88
0.91
0.93

Skewness

0.12
0.16
0.32
—0.12
—0.15
0.29
—0.26
—0.32
0.51
0.26

Kurtosis

0.14
0.06
—0.23
—0.44
0.22
0.52
0.14
—0.01
0.11
—0.03

DI

0.55
0.54
0.57
0.56
0.48
0.46
0.48
0.50
0.49
0.54

N = 1,674. D, discrimination index; PSS-10, 10-item Perceived Stress Scale; SD,

standard deviation.
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Model SBx2 df RMSEA SRMR CFI TLI ACFI ASByx2 P

1. Configural invariance 60.266 18 0.067 0.036 0.963 0.938

2. Metric invariance 80.486 23 0.069 0.053 0.949 0.934 0.014 20.220 (2vs.1) < 0.01
3. Partial metric 66.006 22 0.062 0.040 0.961 0.947 0.002 5.740 (3vs.1) 0.219
4. Scalar invariance 78.810 27 0.061 0.044 0.954 0.949 0.007 12.804 (4vs.3) <0.05
5. Partial scalar 75.325 26 0.060 0.043 0.956 0.950 0.002 9.319 (6vs.3) 0.097
6. Strict 85.499 32 0.057 0.048 0.953 0.956 0.003 10.174 (6vs.5) 0.118
7. Latent means 79.729 27 0.062 0.051 0.951 0.947 0.002 4.404 (7vs.5) < 0.05

SBy?, Satorra-Bentler robust x2; RMSEA, robust root mean square error of approximation; SRMR, standardized root mean-squared residual; CFl, comparative fit index;
TLI, Tucker-Lewis index. Model 1 refers to the configural invariant factor model; Model 2 refers to the metric invariant factor model; Model 3 refers to a partial metric
invariant factor model; Model 4 refers to a scalar invariant factor model; Model 5 refers to a partial scalar invariant factor model; Model 6 refers to the strict invariant factor
model; Model 7 refers to a latent means invariant test.
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Baseline survey (n = 1,378) Follow-up survey (n = 842)

n (%) Mean SD n (%) Mean SD
Sex
Men 965 (70.0) 41.2 12.9) 597 (70.9) 39.3 (11.6)
Women 413 (30.0) 42.5 (14.0) 245 (29.1) 41.5 (12.5)
Age (years)
20-29 27 (2.0) 431 (2.0) 14 1.7 42.6 (7.4)
30-39 279 (20.3) 44.6 (20.1) 192 (22.8) 42.4 (11.5)
40-49 532 (38.6) 41.2 (38.6) 319 (37.9) 39.8 (11.8)
50-59 540 (39.2) 40.4 (39.2) 317 (37.6) 38.5 (12.1)
Educational status
Junior high school 7 (0.51) 45.7 14.1) 2 ©0.2) 46.0 2.8)
High school 410 (29.8) 39.6 (13.3) 251 (29.8) 38.6 (11.9
College 164 (11.9) 43.2 (13.2) 90 10.7) 40.8 (12.7)
University 672 (48.8) 42.3 (13.2) 421 (50.0) 40.4 (11.8)
Graduate school 124 (9.0) 42.2 (12.8) 77 9.1) 41.0 (11.3)
Others 1 (0.1) 44.0 (0.0) 1 0.1) 37.0 )
Having children
Yes 1080 (78.4) 41.4 (13.3) 657 (78.0) 39.7 11.7)
No 298 (21.6) 42.5 (13.2) 185 (22.0) 40.8 (12.7)
Occupation
Professional and technical job 330 (24.0) 40.7 (13.1) 215 (25.5) 39.5 (11.5)
Managerial job 220 (16.0) 43.0 (13.3) 131 (15.6) 401 11.7)
Clerical job 342 (24.8) 4341 (13.6) 217 (25.8) 41.5 1.7
Sales job 159 (@1.8) 41.2 13.1) 93 (11.0) 39.8 (12.6)
Service job 92 (6.7) 1.7 13.1) 47 (5.6) 40.8 (12.4)
Manufacturing job 112 8.1) 38.0 13.1) 68 8.1) 36.4 (13.2)
Security job 29 2.1) 45.9 12.2) 17 (2.0) 42.7 (9.3)
Agriculture, forestry, and fishery job 4 (0.3) 43.0 (13.4) 1 (0.1) 62.0 (0.0)
Transportation and communication job 42 @&.1) 39.3 (12.2) 28 (3.3) 35.2 (11.9)
Others 48 (3.5) 40.0 (12.8) 25 (3.0 42.0 9.4)
Employment status
Regular 1081 (78.5) 415 (13.2) 678 (80.5) 39.5 (11.8)
Non-regular 297 (21.6) 422 (13.4) 164 (19.5) 4.7 (12.3)
Weekly working hours
-19 223 (16.2) 415 (14.6) 126 (15.0) 39.0 (12.4)
20-39 233 (16.9) 42.5 13.1) 136 (16.2) 42.4 (12.1)
40-59 762 (55.3) 41.8 12.9) 473 (56.2) 401 (11.6)
60-79 136 9.9) 39.3 (13.2) 89 (10.6) 37.8 (11.7)

80— 24 a.n 402 (14.6) 18 @1 37.2 (12.9)
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Lower SES (n = 522)

Characteristics
Age (years)

Mean (SD) 13.92 (2.68)
Gender

Boys (%) 273 (62.3%)
Girls (%) 249 (47.7%)
CHS

Total 21.02 (5.06)
Agency 10.57 (2.75)
Pathways 10.45 (2.93)

Higher SES (n = 522) #/¢2
11.97 (2.47) 12.22
241 (46.2%) 3.924
281 (53.8%)
22.02 (5.54) 3.068
10.97 (3.02) 2.261
11.05 (3.05) 3.26

SES, socioeconomic status; CHS, Children’s Hope Scale.

p-value

< 0.001

0.048

0.002
0.024
0.001
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SBy? df RMSEA SRMR CFI TLI

One-factor model

Full sample 95.344 9 0.070 0.040 0.957  0.929
Lower SES 22.410 9 0.053 0.031 0.973  0.956
Higher SES 38.626 9 0.079 0.041 0.953  0.921
Two-factor model

Full sample 92.616 8 0.074 0.040 0.958  0.922
Lower SES 16.507 8 0.045 0.029 0.983  0.968
Higher SES 38.363 8 0.085 0.041 0.952  0.909

SBy?, Satorra—Bentler robust y2; RMSEA, robust root mean square error of
approximation;, SRMR, standardized root mean-squared residual; CFl, comparative
fit index; TLI, Tucker-Lewis index.
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Self-Esteem

Full sample Lower SES Higher SES

(n =1934) (n =522) (n =522)
CHS 0.507*** 0.468*** 0.585+*
Agency 0.464*** 0.419%** 0.558%**
Path 0.450*** 0.415%** 0.510%**

=5p < 0,001,
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Model

Math

Grade 7

Grade 8

Grade 9

Configural invariance
Metric invariance
Scalar invariance
Structural invariance
English

Grade 7

Grade 8

Grade 9

Configural invariance
Metric invariance
Scalar invariance
Structural invariance
Chinese

Grade 7

Grade 8

Grade 9

Configural invariance
Metric invariance
Scalar invariance
Structural invariance

1267.097
1381.649
1152.385
3801.130
3883.162
3953.980
4035.989

1294.899
1365.456
1204.701
3865.057
3918.209
3989.891
4035.464

1380.599
1288.162
1170.025
3838.785
3893.812
3958.217
4033.748

df

371
366
359
1096
1146
1196
1216

371

371

369
1111
1161
1211
1231

371

369
361

1101
1151
1201
1221

Ax2

82.032**
70.818*
82.009%**

53.162
71.682*
45.573*

55.027
64.405
75.531%**

Adf

50
50
20

50
50
20

50
50
20

CFI

0.930
0.910
0.911
0.918
0.917
0.916
0.915

0.928
0.919
0.910
0.920
0.920
0.919
0.919

0.910
0.916
0.901
0.910
0.910
0.909
0.907

TLI

0.923
0.900
0.900
0.909
0.912
0.915
0.914

0.921
0.911
0.901
0.912
0.916
0.919
0.920

0.902
0.907
0.888
0.900
0.904
0.908
0.908

SRMR

0.037
0.046
0.046
0.043
0.049
0.050
0.066

0.038
0.040
0.046
0.041
0.045
0.047
0.062

0.043
0.043
0.049
0.045
0.049
0.050
0.062

RMSEA (90%Cl)

0.058 (0.055, 0.062)
0.066 (0.062, 0.069)
0.072 (0.067, 0.076)
0.064 (0.062, 0.067)
0.063 (0.061, 0.066)
0.062 (0.060, 0.065
0.063 (0.060, 0.065)

0.059 (0.056, 0.063)
0.065 (0.061, 0.068)
0.073 (0.068, 0.077)
0.065 (0.062, 0.067)
0.063 (0.061, 0.065)
0.062 (0.060, 0.064)
0.062 (0.060, 0.064)

0.062 (0.058, 0.065)
0.062 (0.059, 0.066)
0.072 (0.068, 0.077)
0.065 (0.063, 0.067)
0.063 (0.061, 0.066)
0.062 (0.060, 0.064)
0.062 (0.060, 0.064)

ACFI

—0.001
—0.001
—0.001

0.000
—0.001
0.000

0.000
—0.001
—0.002

*n < 0.05, ¥*p < 0.01, and **p < 0.001.
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Theta estimated by full item bank
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Theta estimated bv the CAT under stoppina rule: p=0.85
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Item

T12. Enhancing patient safety through effective
communication with other healthcare providers

T11. Enhancing patient safety through clear and consistent
communication with patients

T13. Effective verbal and non-verbal communication
abilities to prevent adverse events

T18. The role of environmental factors such as work flow,
ergonomics and resources, which effect patient safety
T17. The role of human factors, such as fatigue, which
effect patient safety

T19. Recognizing an adverse event or close call

T20. Reducing harm by addressing immediate risks for
patients and others involved

T9. Sharing authority, leadership and decision-making

T8. Managing inter-professional conflict

T10. Encouraging team members to speak up, question,
challenge, advocate, and be accountable as appropriate to
address safety issues

T15. Identifying and implementing safety solutions

T16. Anticipating and managing high risk situations

T14. Recognizing routine situations in which safety
problems may arise

T6. The importance of a supportive environment that
encourages patients and providers to speak up when they
have safety concerns

T5. The importance of having a questioning attitude and
speaking up when you see things that may be unsafe

T7. The nature of systems and system failures and their role
in adverse events

F1

0.85

0.85

0.83

F2 F3

0.85

0.85

0.87
0.85

F4

0.84
0.80
0.82

F5

0.85
0.85
0.55

F6

Average variance extracted
Eigenvalue
Cumulative percentages

0.71
2.85
17.83

0.72 0.74
2.85 2.37
35.62 50.43

0.67
1.97
62.71

0.58
1.88
74.48

0.64
112
81.49

H-PEPSS-CV: the Chinese version of the Health Professional Education in Patient Safety Survey. Kaiser-Meyer-Olkin test (0.959), Bartlett test was significant

(x? = 8745.175, degrees of freedom = 120, p = 0.000).
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Samples

1

Group

Active group (n = 17)
General group (n = 133)
F

P

Active group (n = 30)
General group (n = 306)
F

P

Active group (n = 42)
General group (n = 296)
F

P

Active group (n = 42)
General group (n = 296)
F

P

0 < 0.05, *p < 0.0, **p < 0.001.

Win

24.59 + 5.24
17.08 £6.28
22.28
0.000"*
23.60 + 6.69
16.48 £6.3
34.48
0.000"*
23.57 + 5.36
17.30 £ 5.85
43.02
0.000™*
23.79 £ 5.77
17.25 £ 6.57
50.23
0.000"*

Goal

18.569 £ 2.40
16.05 £ 4.15
6.06

0.015*

17.97 £3.85
16.77 £4.28
7.48

0.007**
18.12+2.27
16.19 £ 3.18
14.38
0.000"*
18.40 £+ 2.41
16.36 £ 3.22
15.68
0.000"*

Competitiveness

13.88 £ 1.32
9.87 £+ 3.36
23.59
0.000"*
13.17 £ 2.88
9.50 + 3.44
31.89
0.000™*
12.02 £ 3.05
10.11 £ 3.01
14.87
0.000™*
12.21 £3.08
10.04 £3.03
18.83
0.000"*

soaQ

57.06 + 5.76
43.00 + 10.71
28.14
0.000**
54.73 £ 12.40
41.75 £ 11.18
36.11

0.000**

563.71 £ 7.97
43.60 £8.8
49.71

0.000*
54.40 + 8.95
43.65 £ 8.60
56.99
0.000**
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Model

My
Mz
Mg
My
Mg
Me
M7
Mg
Mg
Mio
Miq
M2

S, surface acting; D, deep acting; N, expression of naturally felt emotions; P emotion termination.

Description

Null
S+N+P+D
S+D+NP
S+N+PD
S+D+PN
D+N+PS
S+N,D,P
S+PN,D
D+N,S,P
D+PSN
P+N,S,D
PN,SD

X2
1113.40
718.74
610.18
561.76
417.84
532.80
415.00
245.75
417.04
234.31
161.56
86.74

53
51
51
51
51
51
46

x2/df

16.87
13.31
11.51
10.60
7.88
10.05
8.12
4.82
8.18
4.59
317
1.86

RMSEA

0.23
021
0.19
0.18
0.15
0.18
0.16
0.12
0.16
011
0.086
0.061

GFI

0.61
071
0.74
0.76
0.81
0.77
0.81
0.87
0.81
0.88
0.92
0.94

AGFI

0.54
0.58
0.62
0.64
0.72
0.66
0.71

0.81

0.71

0.82
0.87
0.90

NNFI

0.22
0.41
0.46
054
0.62
0.67
0.63
0.77
0.62
0.80
0.87
0.94

IF1

0.22
052
0.58
064
0.70
0.66
071
0.78
071
0.85
0.90
0.96

CFI

0.22
0.71
0.74
0.63
0.70
0.65
0.71
0.82
0.70
0.84
0.90
0.96

SRMR

0.22
0.16
0.16
0.16
0.14
0.14
0.14
0.12
0.14
0.10
0.076
0.060
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Variables Category Frequency Percent (%)

Gender Male 347 34.3
Female 666 65.7
Age 18-20 325 32.1
21-23 540 53.3
24-26 108 10.7
Missing 40 3.9
Region City 483 47.7
Rural 530 52.3
Whether the only child or not Yes 302 29.8
No 703 69.4

Missing 8 0.8
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M
1.Surface acting 4390
2.Deep acting 5276
3 Expression of naturally Felt emotions  4.486
4.Emotion termination 4505
5.Job satisfaction 4.946
6.Emotional exhaustion 3077
7.Depersonalization 3.024
8.Personal accomplishment 2865

sD

1.342
1.148
1.351
1.123
1.081
0.769
0.761
0.927

0.694
0.262*
—-0.189"
0.159
-0.017
0.137*
0.031
0.119

0.705
0.158*
0.189*
0.266™
-0.098
—0.214"
—0.216"

0.720
0.241*
0.241™
0.067
—0.168"
0.126

0.568
-0.332""
0.110
-0.191"
0.085

0.679
—0.174* 0.762
0.077 0.277* 0.681
-0.121* -0.082 0.096 0.741

Reliability coefficients for multi-item scales are shown in parentheses on the diagonal.
The square root of the average variance extracted (AVE) are shown in bold on the diagonal:

‘P < 0.01; *P < 0.05.
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Core category

Surface acting

Deep acting

Definition

When the internal feelings of an individual
do not match the requirements of the
organization, the external body language,
and expressions are changed to meet the
ules of the organization

Think deeply about the situation and try to
change one’s own inner feelings to match
the required displays of organizations

Expression of naturally  Express one’s own true emotions.

felt emotions

Emotion termination

Stop generating internal feelings and
conveying external emotions

Subcategory

£;: Egoism

E5: Economic interest

E3: Control emotions

E4: Obedience

E5: Ignore customers

Eg: A heart and soul for customers

E7: Serve customers sincerely

E5: Express positive emotions

Eg: Express negative emotions

E10: Silence

Eq: Regardiess

Eq2: Escape

Typical statement

Comfort myself
People are seffish

Analyze the problem from one’s own point
of view

Work for pay
The rise of salary reduces the emotions.
Hold out for pay

The customer is always right

Maintain a good attitude anyway

Learn to control emotions

Work according to customers’ requirement
Subject to the customers' requirement
Tolerate customers’ demands

Don't care about customers' feedback

No consideration for customers

Don't care about the customers’ emotions

Analyze the problem from the customer's point
of view

Serve from the customer's point of view

Put yourself in the customer's shoes
Encounter good patient service attitude wil
improve

Customer affirmation promotes work attitude

Customers with a good attitude promote their
own service

If happy, express directly

Express happy directly

Express your happiness directly

I'm not wiling to suppress my emotions

1 get into fights with customers

No willing to regulate one's own emotions

Be sient if customers don'tlisten to
explanations

Treat customers coldly
Listen to customers’ complaints

Let nature take its course

Ignore difficult customers

Ignore customers when they are annoying

Avoid contact with customers when
conflicts arise

No emotional response

Frequency

49

18

27

66

62

143

154

25

129

86

60

63
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Items

Chinese translation

Application
examples/frequency

Surface acting

Deep acting

Expression of naturally
felt emotions

Emotion termination

Aq: I put on an act in order to deal with
customers in an appropriate way

Ag: 1 just pretend to have the emotions |
need to display for my job

Ag: I put on a “mask” in order to display
the emotions | need for the job

Ay | fake the emotions that | must show
to customers

B4: I try to actually experience the
eemotions that | must show to customers
Bp: | make an effort to actually feel the
emotions that | need to display toward
others

Bg: | work hard to feel the emotions that |
need to show to customers

By: | work at developing the feelings inside
of me that | need to show to customers
Cy: The emotions | express to customers
are genuine

Cp: The emotions | show customers come
naturally

Cj: The emotions | show customers
match what | spontaneously feel

D1: When there is disagreement with the
customer, | will serve according to the
customer's requirements without any
emotional change

Dy: When customers disapprove of my
service, | will choose silence

Dg: | have no feelings when customers'
demand is too much or difficult to satisfy
Dy: When customers ask for too much, |
just work by the organizations’ rules
without emotions

Ds: When | cannot communicate with
customers normally, | will choose not to
communicate and without any emotions
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Grandey (2003)
Cossette and Hess (2015)
Mishra et al. (2012)

Grandey (2003)
Cossette and Hess (2015)
Mishra et al. (2012)

Grandey (2003)
Cossette and Hess (2015)
Mishra et l. (2012)

Kruml and Geddes (2000)
Cossette and Hess (2015)
Mishra et al. (2012)

Grandey (2003)
Cossette and Hess (2016)

Grandey (2003)
Cossette and Hess (2015)

Grandey (2003)
Cossette and Hess (2015)

Kruml and Geddes (2000)
Cossette and Hess (2016)
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Dimensions Cronbach’se Items Cronbach’sa after Factor Factor % variance

deleting the item extraction loading explained
Surface acting 0755 At 0730 Factor 0.452 29.208
A 0.706 Factor 1 0,606
A 0642 Factor 1 0.339
Ay 0710 Factor 1 0211
Deep acting 0306 8y 0019 Factor 2 0728 14.504
By 0.000 Factor 2 0.831
B 0476 Factor 3 0347
Ba 0.381 Factor 4 0.807
Expression of naturally 0.843 [ 0749 Factor 4 0.854 9.425
felt emotions, Cy 0.856 Factor 4 0.754
Cs 0726 Factor 4 0.859
Emotion termination 0565 Dy 0548 Factor 3 0721 8750
Dy 0360 Factor 3 0.831
D3 0412 Factor 3 0,694
Dy 0594 Factor 1 0.792

Ds. 0.569 Factor 2 0511
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Dimensions

Surface acting

Deep acting

Expression of Naturally felt emotions.

Emotion termination

Items

I put on an act in order to deal with customers in an appropriate way

1just pretend to have the emotions | need to display for my job

I put on a “mask” in order to display the emotions | need for the job

1y to actually experience the emotions that | must show to customers

I make an effort to actually feel the emotions that | need to display toward others
In order to satisfy customers, | will try to understand their feelings

The emotions | express to customers are genuine

The emotions | show customers come naturally

‘The emotions | show customers match what | spontaneously feel

When there is disagreement with the customer, | will serve according to the
customer's requirements without any emotional change

When customers disapprove of my service, | will choose silence
I el helpless when customers ask too much or are unable to meet them temporarily

Factor loading

0.804
0.895
0815
0.675
0.789
0.823
0.759
0.868
0.767
0.638

0.787
0.775
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Cronbach’s o« Sample 2 Cronbach’s « Sample 3 Cronbach’s « Sample 4 Test-retest reliability

(n =336) (n = 338) (n =338) Samples 3 and 4
(n =338)
Win 0.86 0.87 0.86 0.81
Goal 0.85 0.86 0.80 0.76
Competitiveness 0.79 0.80 0.78 0.76

SOQ-CA 0.89 0.90 0.87 0.94
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Sample 1 (n = 150) Sex Age BMI Group Win Goal Competitiveness

Win 0.045 0.512* 0.022 —0.362**

Goal 0.051 0.433** 0.127 —0.198** 0.370**

Competitiveness -0.119 0.404** -0.018 -0.371** 0.360** 0.604**

s0Q 0.008 0.584** 0.053 —0.400** 0.836** 0.768"* 0.739**
Sample 2 (n = 336)

Win -0.075 0.351** -0.022 —0.306**

Goal —0.057 0.328™ —0.059 —0.148** 0.415**

Competitiveness -0.116 0.416™ -0.015 —0.295** 0.446** 0.722**

s0Q -0.097 0.438™* —0.038 -0.312** 0.841** 0.806™* 0.867**
Sample 3 (n = 338)

Win 0.022 0.228™* 0.050 —0.337**

Goal —0.037 0.081 0.049 —0.203** 0.196**

Competitiveness -0.025 0.167* -0.010 —0.206** 0.305** 0.537**

SOQ —0.006 0.233* 0.046 —0.359** 0.827** 0.645™ 0.713*
Sample 4 (n = 338)

Win 0.030 0.223* 0.032 -0.361**

Goal —0.007 0.084 0.100 —0.211** 0.238**

Competitiveness 0.022 0.130* 0.028 —0.230** 0.291** 0.565™*

s0Q 0.024 0.215™ 0.064 -0.381** 0.821** 0.685™ 0.714*

*o < 0.05, *p < 0.01. The average variance extracted of three factors are shown on the diagonal. Group included active group and general group, 1 = active, 2 = general.
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Sign ltems Win Goal Competitiveness Var TVE% ITC-S ITC-F o

Var Olb Var Olb Var Olb
AB Beating my opponent is very important for me. 0.72 071 015 0.00 028 0.21 27.53 0.77 0.71 0.87
A10 | hate to lose. 0.77 080 009 0.00 0.02 —0.08 0.76 0.59
Al4 | am delighted when I win. 0.80 0.83 -0.00 -0.15 0.16 0.10 0.80 0.63
A18 Losing upsets me. 0.76 0.77 007 -0.07 0.21 0.13 0.78 0.66
A26 | think winning is important. 071 069 034 029 0.01 —-0.15 0.76 0.67
A30 Scoring more points than the opponent is importanttome.  0.76  0.77 0.17 0.09 0.03 —0.09 0.78 0.63
A2 | think sports are important. 0.16 004 081 086 0.12 —0.09 21.09 0.81 0.61 0.83
A4 | set goals for myself when competing. 0.07 -0.08 0.80 0.81 0.32 0.16 0.86 0.64
A5 | try my hardest to win the game. 024 012 072 070 0.28 0.11 0.80 0.68
Al Sports make me vibrant. 0.10 -0.03 072 0.72 0.29 0.13 0.82 0.61
A7 | am looking forward to competing. 0.19 0.08 026 0.06 0.79 0.80 17.54 0.86 0.65 0.81
A8 | am most competitive when | try to achieve personal goals.  0.17  0.06 028 0.10 0.73 0.73 0.82 0.62
A9 | enjoy competing against others. 0.08 —-0.04 027 007 0.83 0.85 66.16 0.87 0.61 0.88

a, Cronbach’s o, ITC-F, Item-Total Correlation (full scale); ITC-S, Item-Total Correlation (subscales); TVE%, Total Variance Explained. Bold numbers represent significant
correlation in this dimension (p < 0.001).
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Item

Sample 1 (n = 150)

Sample 2 (n = 336)

Sample 3 (n = 338)

Sample 4 (n = 338)

M

4.33
3.87
4.39
3.26
3.33
3.52
3.47
3.34
3.75
2.43
2.99
3.20
2.71
44.59

SD

1.14
1.29
1.07
1.33
1.40
1.32
1.33
1.46
1.45
1.44
1.42
1.44
1.44
17.52

M

4.28
3.77
4.12
3.10
3.13
3.30
3.40
3.16
3.79
2i25
2.94
3.10
2.56
42.91

SD

1.19
1.33
1.26
1.44
1.47
1.33
1.43
1.47
1.33
1.41
1.44
1.47
1.39

17.96

M

4.37
3.91
4.28
3.28
3.31
3.49
3.55
3.30
3.87
2.41
3.07
3.24
2.78
44.86

SD

0.93
1.15
1.00
1.33
1.36
1.19
1.25
1.39
1.20
1.39
1.33
1.39
1.35
16.27

M

4.46
3.89
4.35
3.24
3.28
3.51
3.53
3.33
3.92
2.45
3.10
3.26
2.67
44.99

SD

0.90
1.16
0.99
1.33
1.36
1.19
1.31
1.41
1.16
1.35
1.31
1.36
1.31
16.14
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Items

| am confident when exercising. FEs7EHERE

| think sports are important. BiAbEsREEN

| am a competitive person. #R—ERRFHHA

| set goals for myself when competing. %, #ABSRERR

| try my hardest to win the game. t#rt, BRDER

Beating my opponent is very important for me. Xk, ZMxIFRREEN

| look forward to competing. HHEfE#HLLE (%)

| am most competitive when | try to achieve personal goals. ZEENITRNABRY, REERSEN
| enjoy competing against others. R=ZmBALE (5% )

| hate to lose. BatRé

Sports make me vibrant. EfERFEHEES

| try my hardest when | have a specific goal. ZHERAFER, BRREAINTMN

My sports goal is to become a winner. BENBREMA—ZRME

| am delighted when | win. &7, RESHREN

| want to be successful in sports. FEEEzHFS

Performing to the best is very important to me. Es+&AHENREREERN

| work hard for success in sports. EMEsRKITEA

Losing upsets me. HEEKFRLBARIG

The best test of my ability is competing against others. WHRIEENBIFAIER SHALLE( &)
Reaching personal performance goals is very important to me. SR AMFRBIFHHERERN
| thrive on the opportunity to test my skills in competition. HB25xIFLE (=28 ) WARAUREE

| do my best to perform when | win. ##, BRENEIEESHIAF

| perform my best when | am competing against an opponent. “&SHFRER, HEERT
The best way to determine my ability is to set a goal and try to reach it. MikHgeNMERIFIERIZE Bint TN
| want to be the best whenever | compete. ®REMLEREEMIBET

| think winning is important. BaAMRIERES

| think winning makes me happy. HASBREEERF O

| try my hardest to be a successful sportsman. BEREABIkA—ERLANENE

| get development in the competition. BEREHERIRR

Scoring more points than the opponent is important to me. KIFELBIREER

All questions are rated on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree). C, competitiveness orientation; G, goal orientation; W, win orientation; S1,
factor distribution of Gill's SOQ; S2, factor distribution of new SOQ Chinese version. @The new statement. ®The original statement. ©The changed statement.
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Sex (Male/Female)
Age (Years)

BMI

Sports level (active)
Sports level (general)

Group 1 Sample 1 Sample2 Sample 3/4
249/237 69/81 180/156 180/158
12-16 12-16 12-16 12-16
19.8+£3.65 19.8+3.87 19.8+357 19.7+4.16
47 17 30 47
439 133 306 291
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F1: Hedonic pleasure
4. Seeking pleasure (
6. Seeking enjoyment (# L &%

52 k)

F2: Hedonic relaxation orientation
1. Seeking relaxation (< 2% & &R+ %
7. Seeking to take it easy (4# &
F3: Eudaimonic orientation

2. Seeking to develop a skil, learn, or gain insight into

something
(O L, F8, 30 5V S~ OB

RY 52 &)
3. Seeking to do what you believe in
(157001 AT R 5 2 &)

5. Seeking to pursue excellence or a personal ideal
(85 %, b BV H OB LIRS 5 &)

8. Seeking to use the best in yourself
(198 5100 ) 2 ROKRU Ao Jrie e iR 5 = &)

F2
F3

The Japanese translations are indicated in parentheses.

Male

F1 F2 F3

0.84
0.87
0.76

0.67
0.81

0.74

0.81

0.82

0.85
074 044 —

Female

F1 F2

0.83
0.86
0.75

0.67
0.81

0.84
0.70 043

F3

0.81

0.81

20-39 years

F1

0.86
0.88
0.78

0.86
0.71

F2

0.70
0.83

0.46

F3

0.77

0.83

0.83

40-59 years

F1

0.85
0.87
0.77

0.80
0.71

F2

0.68
0.82

0.35

F3

0.74

0.80

0.81

60-79 years

F1 F2

0.80
0.83
071

0.64
0.78

0.90
0.74 0.50

F3

0.72

0.80

0.80
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Model

Gender invariance
Configural (structure)
Metric (loadings)
Scalar (intercepts)
Strict (residuals)
Age invariance
Configural (structure)
Metric (loadings)
Scalar (intercepts)
Strict (residuals)

324.23
336.42
358.02
350.55

360.24
383.58
425.72
451.25

df

48
54
60
69

72
84
96
114

CFI

0.947
0.946
0.943
0.946

0.946
0.944
0.939
0.937

RMSEA (90% ClI)

0.078 (0.070, 0.086
0.074 (0.067, 0.082
0.072 (0.065, 0.080,
0.066 (0.059, 0.073

0.080 (0.072, 0.088
0.075 (0.068, 0.083
0.074 (0.067, 0.081
0.068 (0.062, 0.075)

)
)
)
)

)
)
)
)

SRMR

0.049
0.050
0.050
0.052

0.050
0.054
0.057
0.064

A CFI

—0.001
—0.004
—0.001

—0.002
—0.007
—0.009

A RMSEA

—0.004
—0.006
—0.012

—0.005
—0.006
—0.012

CFl, comparative fit index; RMSEA, root mean square error of approximation; Cl, confidence interval; and SRMR, standardized root mean square residual. A = difference.

All %2 values are significant at p < 0.001.
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Sample 1 (n = 150)

Sample 2 (n = 336)

HS FF HS FF
Win orientation 0.35" 0.10 0.37** 0.11
Goal orientation 0.53** 0.17* 0.54** 0.16**
Competitiveness 0.51* 0.16** 0.53** 0.18**

“5 < 0.01.
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Item Classroom version Clinical practice version

Slope Difficulty Maximum Mean Slope Difficulty Maximum Mean
TIF value  TIF* value TIF value  TIF* value

o (SE) 1 (SE) p2 (SE) B3 (SE) B4 (SE) o (SE) 1 (SE) p2 (SE) B3 (SE) B4 (SE)
5 2.32(0.16) —2.61(0.33) —1.93(0.17) —0.58(0.07) 1.25(0.08) 1.60 1.02 249(0.18) —2.79(0.41) —-2.26(0.29) -—0.89(0.09) 0.86(0.07) 1.84 1.09
6 250 (0.16) —2.35(0.26) —1.59(0.13) —0.45(0.07) 1.28(0.08) 1.82 1.12 2.32(0.17) —-2.72(0.34) —1.91(0.20) -0.66(0.08) 1.02(0.08) 1.58 1.02
7 260 (0.16) —2.62(0.32) —1.55(0.12) —0.24(0.06) 1.36(0.08) 1.83 1.24 2.65(0.17) —2.47(0.30) —-1.88(0.18) —0.45(0.06) 1.15(0.07) 2.08 1.20
8 260 (0.17) —2.55(0.34) —1.41(0.11) —0.08(0.05) 1.66 (0.09) 1.78 1.27 2.39(0.16) —2.46(0.33) —1.66(0.16) —0.18(0.06) 1.47 (0.09) 1.66 1.09
9 2.63(0.16) —2.56(0.28) —1.53(0.12) —0.09 (0.06) 1.57 (0.09) 1.87 1.28 2.55(0.18) —2.44(0.39) —1.64(0.15) —0.33(0.06) 1.42(0.09) 1.86 15174
10 285(0.19) —-2.58(0.29) —1.61(0.13) —0.39(0.06) 1.43(0.09) 2.19 1.38 3.12(0.24) —-2.13(0.31) —1.63(0.17) —0.45(0.06) 1.21(0.07) 2.89 1.44
11 3.47(0.23) —2.29(0.26) —1.47(0.10) —0.43(0.05) 1.34(0.07) 3.21 1.66 3.31(0.24) —2.42(0.53) —-1.87(0.18) —0.66(0.06) 0.97 (0.06) 3.20 1.59
12 3.10(0.20) —-2.30(0.25) —1.50(0.11) —0.39(0.06) 1.40(0.08) 1.79 1.46 3.34(0.25) —-2.38(0.32) —1.97(0.23) —0.67(0.06) 0.99 (0.06) 3.20 1.58
13 3.29(0.19) -—-2.28(0.26) —-1.50(0.11) —0.33(0.05) 1.26(0.07) 2.96 1.46 3.32(0.24) —-2.14(0.33) —-1.70(0.17) —0.60(0.06) 1.00 (0.06) 3.25 1.54
14 3.42(0.22) —-2.42(0.37) —-157(0.12) —0.36(0.05) 1.38(0.08) 3.11 1.65 3.56(0.28) —2.29(0.61) —1.87(0.22) —0.61(0.06) 1.09 (0.06) 3.73 1.70
15 3.00 (0.18) —2.40(0.33) —1.54(0.12) —0.23(0.05) 1.48(0.08) 2.45 1.46 3.46(0.26) —-2.32(0.57) —1.62(0.14) —0.38(0.05) 1.20(0.06) 3.28 1.68
16 2.77 (0.16) —2.21(0.23) —1.40(0.11) 0.05(0.05)  1.68 (0.09) 2008 1.35 267 (0.19) —-2.36(0.29) —1.51(0.12) —-0.08(0.06) 1.42(0.09) 1.99 1.27
17 266 (0.18) —2.83(0.64) —1.76(0.15) —0.54(0.06) 1.42(0.09) 1.92 1.33 2.69(0.20) —2.67 (0.46) —1.89(0.20) -—0.76(0.08) 1.02(0.07) 2.07 1.26
18 269 (0.17) —2.83(0.63) —1.65(0.13) —0.45(0.06) 1.47(0.09) 1.94 1.31 295(0.19) —-2.69(0.51) —1.85(0.20) —0.64(0.06) 1.10(0.07) 2.40 1.45
19 3.09 (0.19) —2.28(0.25) —1.52(0.13) —0.32(0.05) 1.47(0.08) 2.64 1.47 3.00(0.21) —-2.70(0.37) —1.96(0.22) —0.58(0.06) 1.14(0.07) 2.53 1.48
20 3.04 (0.19) -2.32(0.26) —1.62(0.12) —0.39(0.05) 1.51(0.09) 2.62 1.43 3.06 (0.21) —2.68(0.34) —1.87(0.18) —0.62(0.07) 1.22(0.07) 2.58 1.51

IIF, item information function. * The mean item information function of seven categories (category: —3, —2, —1, 0, 1, 2, 3).
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F1 F2 F3 Fa

0.86
0.83
0.83
0.84
0.82
0.84
0.83
0.85
0.87
0.79

Average variance extracted.  0.71 0.69 0.70 0.70
Eigenvalue 2.45 1.84 1.86 2.65

Cumulative percentages 16.63 31.86 46.23 59.20

F5

0.85
0.84
0.78

0.68
2.30
70.80

F6

0.79
0.74
0.75

0.59
2.08
82.32

H-PEPSS-CV: the Chinese version of the Health Professional Education in
Patient Safety Survey. Kaiser-Meyer-Olkin test (0.959), Bartlett test was significant
(%2 = 8930.846, degrees of freedom = 120, p = 0.000).





