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The primary objective of the present research was to explore the statistical predictive power of thinking styles in coping strategies beyond demographic factors. One hundred and forty-eight mainland postgraduate students were administered to the Thinking Styles Inventory-Revised II (TSI-R2) and the Coping Orientation to Problems Experienced (COPE) Revised. Results indicated that Type I thinking styles primarily predicted adaptive coping strategies, while Type II thinking styles positively contributed to maladaptive coping strategies. Results in the present research were largely in the expected directions beyond the influence of demographic factors. Furthermore, thinking styles varied as a function of age, gender, gender-role orientation, and marital status. Implications for postgraduate students, academics, university administrators, and the limitations of the research, are discussed.
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INTRODUCTION

With the internationalization of higher education, a growing number of mainland postgraduate students have been attracted to Hong Kong and taken up the largest proportion of non-local students. For example, in 2019–2020, there were 6,964 non-local postgraduate students, accounting for 61.9% of registered postgraduate students in eight government-funded universities in Hong Kong. Of non-local postgraduate students, 5,831 mainland postgraduate students occupied the largest proportion of 83.5% (University Grants Committee, 2020). Thus, the group of mainland postgraduate students in Hong Kong deserves much attention. However, previous studies reported that these students face high levels of stressors in fields of acculturation (Bhowmik et al., 2018), academic sojourn (Brown and Holloway, 2008), and psychological stress (Yu et al., 2019). These are harmful to their emotional, psychosocial, psychological aspects, and academic performance (Demes and Geeraert, 2015; Tummala-Narra et al., 2016). Therefore, to cope with these stressful situations, coping strategies are of great significance to these specific cohorts of students.

Intellectual styles, preferred ways of performing tasks or processing information (Zhang and Sternberg, 2005), have been statistically proven to be significant in both academic and non-academic settings (Zhang, 2017). As the most general and comprehensive model, thinking styles served as representatives of intellectual styles. Firstly, thinking styles are one of the most comprehensive style constructs. This style construct identifies an individual's styles in five dimensions and covers all three traditions in the field of intellectual styles (Sternberg, 1997). Secondly, thinking styles are the original and theoretical foundations of intellectual styles, which help to better understand the theory of intellectual styles. Coping strategies are conceptualized as the reactions of individuals to stress conditions related to potentially negative consequences (Folkman and Lazarus, 1984). Previous empirical studies have revealed the relationships between coping strategies and other variables in aspects of personal factors (Lue et al., 2010), environmental factors, and other individual-difference variables. Nevertheless, according to the last category, limited studies have focused on examining factors influencing coping strategies in intellectual styles (Gras et al., 2009; Yuan et al., 2017). Findings on their relationships enrich the empirical evidence on both two constructs. Furthermore, previous studies have also proved the value of thinking styles in individual-difference variables. Firstly, adaptive Type I thinking styles have been widely proved to be correlated with positive individual variables. For instance, Type I thinking styles are positively linked to future time perspectives, a mature defense style, academic performance, and higher levels of cognitive development (Zhang, 2002; Karagiannopoulou and Christodoulides, 2005; Kuan and Zhang, 2020). Secondly, thinking styles also exhibited predicting powers in individual-difference variables. For instance, Type I thinking styles play predicting roles in academic performance, critical thinking dispositions, and sense of purposefulness (Zhang, 2002, 2003, 2004). However, there are also controversies over relationships between thinking styles and some other variables. For instance, inconsistent findings have been yielded over the relationships between thinking styles and coping strategies (Appelhans and Schmeck, 2002; Gras et al., 2009). The statistical predictions of thinking styles in coping strategies also remained under-explored. Therefore, to fill in these gaps, the present study aimed to examine the predicting roles of thinking styles in coping strategies among mainland postgraduate students in Hong Kong.

Demographic factors (i.e., age, gender, marital status, and socioeconomic status) can be considered as one of the significant determinants influencing thinking styles. However, controversies over the influences of age on thinking styles have been detected (Zhang and He, 2011; Al-Thani et al., 2014; Kuan and Zhang, 2020). Similarly, different perspectives have also been made on the functions of gender on thinking styles (Witkin and Berry, 1975; Balkis and Isiker, 2005; Gridley, 2006). Some scholars believed that gender exerts impacts on thinking styles (Balkis and Isiker, 2005; Zhang and Sternberg, 2006), while others contended that no gender difference exists in thinking styles (Grigorenko and Sternberg, 1997; Gridley, 2006). The latter view can be accounted for by social role orientations. Men and women are brought up with different social expectations (Vaught, 1965) and attitudes (Maccoby and Jacklin, 1974), which may lead to different preferences for thinking styles. Nevertheless, some women who are raised and possess past experiences similar to those more typical of men might possess a masculine self-concept (Bem and Lenney, 1976). Thus, those women might possess similar thinking styles to men. Nevertheless, few studies simultaneously consider both social role orientations and their gender in relationships with thinking styles. Marital status is significant to postgraduate students (Poyrazli and Kavanaugh, 2006) and is closely associated with thinking styles. Both constructs have their own relationships with career ambition, social adjustment strain, perceived stress, social support, motivations, self-efficacy, self-esteem, and well-being (Poyrazli and Kavanaugh, 2006; Fan, 2016). However, the comparison of married and unmarried postgraduate students in the direct relationship of thinking styles is still under-explored. Socioeconomic status has been statistically proven to be significant in postgraduate study (Watson et al., 2010; Han et al., 2014) and is one of the factors influencing thinking styles (Alevriadou et al., 2004). Besides, disciplines also show inevitable influences on thinking styles due to unique identities and the nature of various academics (Becher, 1981; Pettigrew and King, 1993). Furthermore, contradictory findings have also been found in the thinking styles among students of social science (Balkis and Isiker, 2005; Kim, 2010). Some specific style constructs have not been explicitly explained in relation to different academic disciplines. Therefore, demographic factors (i.e., age, gender, gender-role orientations, marital status, and socioeconomic status) are taken into consideration in the relationship with thinking styles among mainland postgraduate students in Hong Kong.

This study contributed to the advancement of research on both the influential role of demographic factors on thinking styles and the predictive roles of thinking styles for coping strategies. Theoretically, the present study can give insight to understand the relationships between these two constructs, respectively. Practically, the results of this study may provide implications for individual development in higher education by developing Type I thinking styles or adaptive coping strategies.



COPING STRATEGIES AND THREE-DIMENSIONAL COPING STRATEGY MODEL

The conceptual framework of coping strategies was initially proposed by Folkman and Lazarus (1984). They referred to coping strategies as reactions of individuals by changing cognitive and behavioral efforts to stress conditions related to potentially negative consequences (Folkman and Lazarus, 1984). Lazarus argued that stress consists of three processes, and coping is the last process in the stress response (Carver et al., 1989). Scholars generally categorized coping scales, such as problem-focused and emotional-focused coping (Folkman and Lazarus, 1980), dual-process models (Compas et al., 1997; Skinner, 1999), and hierarchical models of coping (Ryan-Wenger, 1992). Despite the vague classification (Skinner et al., 2003) and dysfunctional homogeneous (Skinner et al., 2003) of some coping strategies, a three-dimensional coping strategy model (Yuan et al., 2017) rather than Brief COPE (a short version of COPE, Carver, 1997) is proposed to examine coping strategies and divide them into three hierarchical types. The first category is self-directed coping, which is defined as an individual taking advantage of his/her behavioral and cognitive efforts in dealing with stress. This type includes active coping, positive reframing, and planning. The second category is other-directed coping, which is conceptualized as the preference of an individual for turning to others (people or things) for help when experiencing stress. This type pertains to venting, using emotional support, using of instrumental support, and self-distraction. The last category is relinquished control coping, which is characterized as the absence of an effort to deal with stressful situations (Weisz et al., 1994). This type consists of social withdrawal, acceptance, and self-blame. In this model, self-directed coping is associated with the nature of adaptivity, and relinquished control coping is related to maladaptive values. However, there are some controversies over the value of other-directed coping. While a sample of 646 secondary students in China suggested that other-directed coping strategies are maladaptive (Yuan et al., 2017), Carver et al. (1989) compared other-directed coping strategies as a double-edged sword. Specifically, the use of social-emotional support (one scale in other-directed coping strategies) can be adaptive when more support and encouragement fostering coping, nevertheless, it can also be maladaptive when it becomes a source of sympathy and a way to simply vent one's feelings (Billings and Moos, 1984; Tolor and Fehon, 1987). What should be noted is that the use of adaptive coping or maladaptive coping can be influenced by the participants (Roth and Cohen, 1986).



THREE-FOLD MODEL OF INTELLECTUAL STYLES AND THINKING STYLES

The term “style” was initially introduced to psychology by Allport (1937). In the history of the field of styles, cognitive styles appeared earlier than other notions such as learning styles and thinking styles due to the necessity for the connection between cognition and personality, and the “cognitive-styles movement” proliferated in the late 1950s and flourished for more than two decades (Adorno et al., 2019). However, the proliferation waned due to the plethora of existing style constructs and the resurgent interest of scholars in the discipline of education in the 1970s. In the mid-1980s, the field of styles began to arouse scholarly interest again because the theory of abilities and personality could not fully explain individual differences. However, lacking a conceptual framework (Coffield et al., 2004) and with little understanding of the relationships between intellectual styles and other psychological constructs, the style field attempted to integrate various style constructs in the past four decades.

Four integrated models have been introduced: Curry's (1983) model, Miller's (1987) model, Grigorenko and Sternberg's (1995) model, and Zhang and Sternberg's (2005) three-fold model. The first two models have been widely criticized for being unable to provide sufficient construct reliability and validity (Curry, 1983; Messick, 1994; Zhang and Sternberg, 2006). In Grigorenko and Sternberg's (1995) model of style traditions, the deficiency is that the theory may suffer from a lack of solid theoretical foundation, and overall measurement models are inconsistent with the theoretical models. Therefore, factor structures are not efficient to yield empirical evidence (Ross, 1962; Keller and Holland, 1978; Joniak and Isaksen, 1988).

Considerable endeavors have been made by Zhang and Sternberg (2005) in integrating a variety of style constructs and conceptualizing the notion of the three-fold model of intellectual styles. The notion of intellectual styles, a term encompassing ten influential existing style constructs (Zhang, 2017), is conceptualized as preferred ways of doing tasks or processing information (Zhang and Sternberg, 2005). Zhang and Sternberg's (2005) three-fold model of intellectual styles has been proposed to resolve the three most controversial issues of intellectual styles (i.e., style value, style malleability, and style overlap) by presenting empirical evidence within a unified scientific framework and integrating all these style constructs into three types. Creativity-generating Type I intellectual styles represent low degrees of structure, cognitive complexity, autonomy, and norm-conforming. Type II intellectual styles denote high degrees of structure, cognitive simplicity, conformity, and authority. Type III intellectual styles are largely differentiated depending on situations, such as demands of a specific task and individual's level of interest in the task (Zhang and Sternberg, 2005, p. 36).

The nature of thinking styles should be clearly stated (i.e., style value, style malleability, and style overlapping). Concerning the style value, Zhang and Sternberg (2006) state that the majority of style constructs are value-laden rather than value-free. That is, Type I intellectual styles are generally superior to Type II intellectual styles since Type I are generally linked to more adaptive attributes (Zhang, 2004; Zhang and Jing, 2014) and more desirable developmental outcomes (Broberg and Moran, 1988; Guisande et al., 2007). In addition, Type III intellectual styles are neither good nor bad. Concerning style malleability, style constructs are fluid states instead of fixed traits. Although some style constructs may be relatively stable, they still can be malleable over a longer period of time. Concerning the last issue, while various style constructs empirically overlap, they still keep their uniqueness.

The theory of mental self-government (Sternberg, 1988, 1997) is the most updated and general model in Zhang and Sternberg's (2005) three-fold model of intellectual styles. Metaphorically, Sternberg (1988) compared multiple ways people managed their own activities to a variety of ways the government adopted to manage society. These various methods are thinking styles (also called the theory of mental self-government), which refer to the preferred and comfortable ways that people self-govern or deal with tasks (Sternberg, 1988, 1997). He suggested 13 thinking styles falling along five dimensions, those being functions, forms, levels, scopes, and leanings. In the three-fold model, these 13 styles were further operationalized into three types: Type I (e.g., the legislative, judicial, global, hierarchical, and liberal styles), Type II (e.g., the executive, local, monarchic, and conservative styles), and Type III (e.g., the oligarchic, anarchic, internal, and external styles) thinking styles.

The validity of Sternberg's theory of mental self-government has been frequently operationalized by the Thinking Styles Inventory Revised II (TSI-R2, Sternberg et al., 2007), which was the updated version of the TSI-R (Sternberg et al., 2003) to further improve the internal consistency for the anarchic style. This updated inventory has been practiced extensively in many studies in several cultures, including the United States (e.g., Bishop and Foster, 2011), South Africa (e.g., Murphy and Janeke, 2009), Turkey (e.g., Fer, 2007), China (e.g., Zhang, 2010), and the United Kingdom (Zhang and Higgins, 2008). The empirical evidence of thinking styles focuses on the influential factors (i.e., the personal factors and environmental factors) on thinking styles and the role of thinking styles in other attributes. However, the relationships between coping strategies and thinking styles and the relationships between demographic factors and thinking styles have not been sufficiently explored.



DEMOGRAPHIC FACTORS AND THEIR RELATIONSHIPS WITH THINKING STYLES

One of the natures of thinking styles is style malleability, which is defined as whether styles can be malleable or modified due to outside forces or remain static over time (Armor and Taylor, 2003). Zhang (2017) demonstrated that intellectual styles that include thinking styles can be modified or malleable by socialization. Since the socialization effects of demographics, such as age, gender, and gender-role orientation (Carlson and Levy, 1968; Hofstede, 1980), have been much discussed and indicated in previous literature, the relationships between thinking styles and demographic factors are needed to be considered in the present research.

Empirical evidence on age difference in thinking styles is inconsistent (Zhang and He, 2011; Al-Thani et al., 2014; Kuan and Zhang, 2020). These inconsistent findings can be partially accounted for by cultural differences, teaching methods (Lau, 2014), instructional modes (Fan, 2012), or interactional effects of age and gender in the role of thinking styles. Besides, the changeability of intellectual styles might be repeated and bidirectional over different periods of durations. For example, based on the data collected from Kuan and Zhang (2020), the authors found that older participants are positively associated with Type II thinking styles (e.g., higher executive styles) in secondary schools. Furthermore, data gathered from a sample of university students, Zhang and He (2011) revealed that older students tended to score significantly higher in the frequency of using Type I thinking styles. Similarly, this phenomenon has also been found in other constructs (e.g., field dependence/independence) of the family of intellectual styles. Since young adulthood (aged from 17 to 24) might be a division of the development of field dependence/independence (Zhang, 2013), the higher extent of field independence might be linked to the increase of age before young adulthood. Conversely, the higher extent of field dependence is related to older people after young adulthood. The division between traditional-aged and non-traditional-aged postgraduate students overlaps with young adulthood, there is a need to consider the age difference in thinking styles in the present study.

Inconsistent findings are also yielded over whether gender difference influences thinking styles (Witkin and Berry, 1975; Balkis and Isiker, 2005; Gridley, 2006). In previous studies, a general pattern of gender difference in thinking styles is that men tended to score higher on the majority of Type I thinking styles and women scored higher on most of the Type II thinking styles (Zhang and Sternberg, 2006). This phenomenon can be accounted for by the effect of gender-role orientation (Balkis and Isiker, 2005; Zhang and Sternberg, 2006). Traditionally, the stereotypical view is that men should be the dominant ones who make rules and big decisions in the family and focus on the bigger picture. On the other hand, women should be obedient, follow rules, make minor decisions, and paycareful attention to details. Besides, women tended to score higher on the hierarchical style because if they are in pursuit of success, they need to fulfill multiple roles within their family and work (Pinker, 1997). Thus, the gender difference in thinking styles may be partly due to social factors, such as different social expectations (Stuart et al., 1965; Vaught, 1965), gender-role stereotypes (Nash, 1979), and attitudes (Maccoby and Jacklin, 1974; Huston, 1985).

Previous findings revealed no significant gender difference in thinking styles (Grigorenko and Sternberg, 1997; Gridley, 2006). Nevertheless, gender differences exist in thinking styles. This phenomenon can also be accounted for by social-role orientation. As aforementioned, men and women are brought up with different social expectations, which may lead to different preferences for thinking styles. Nevertheless, some women who are raised and have past experiences more similar to a typical male socialization experience might possess a masculine self-concept (Bem and Lenney, 1976). For example, in intellectual styles (e.g., perceptual styles), stereotypically masculine individuals were more field independent than those who were more stereotypically feminine (Zhang, 2013). However, few previous studies simultaneously consider both social role orientations and their gender in relationships with thinking styles.

Studies on the marital status among postgraduate students mostly focus on married female candidates, marital satisfaction (Powers et al., 2004), and mental health. To be specific, those studies specifically focused on their career ambition, social adjustment strain, perceived stress, social support, motivations, self-efficacy, self-esteem, and well-being (Poyrazli and Kavanaugh, 2006; Fan, 2016). While these factors are associated with thinking styles, marital status needs to be considered in thinking styles among postgraduate students.

Socioeconomic status has been investigated in the field of postgraduate study, such as metacognitive awareness (Jain et al., 2018), self-efficacy (Han et al., 2014), and occupational aspiration (Watson et al., 2010). Socioeconomic status can be considered as one of the factors influencing thinking styles. For example, higher socioeconomic status is associated with specific creativity-generating Type I thinking styles (Grigorenko and Sternberg, 1995; Zhang and Postiglione, 2001). One explanation is that children from upper/middle socioeconomic status cognitively develop due to the stimuli they receive within their family environments (Alevriadou et al., 2004). Zhang and Sternberg (2006) further explained that students from higher socioeconomic families have more chances to be challenged by different, unpredictable situations. By overcoming these challenges, they can be more creative and form a higher form of complexity. Thus, it is necessary to take socioeconomic status into account when considering the relationship with thinking styles among postgraduate students.

Different academic disciplines possess unique identities, which might lead to different thinking styles (Becher, 1981). To elaborate, according to the nature of different disciplines, the ways of supervising and training postgraduate students can be varied due to some factors, such as small-group discussions (Ho, 2011), educational experiences, and tacit knowledge (Zarshenas et al., 2014).

Vice versa, the influence of thinking styles can also be perceived in varying academic disciplines. While students of different thinking styles may choose different disciplines, the difference in thinking styles might still exist since those who find themselves incompatible with the learning environment would withdraw from the program and adapt to new environments (Witkin and Berry, 1975). This invisible shifting population can be seen as a piece of underlying evidence for the relationships between disciplines and thinking styles. Thus, different thinking styles in different disciplines can be seen as a result of the nature of different disciplines (Pettigrew and King, 1993), different abilities, and required objectives, which might push learners in a certain direction.

Studies focusing on the differences between thinking styles and specific academic disciplines of students yielded the following findings (Lam, 2000; Balkis and Isiker, 2005; Kim, 2010). Students of natural science prefer the global (I), executive (II), and internal (III) styles. And students of social science tend to deal with tasks with the liberal (I), conservative (II), monarchic (II), and external (III) styles. Finally, students of humanities prefer conservative (II), internal (III), and oligarchic styles (III). However, according to students of social science, their preference for the liberal style found by Kim (2010) is contradicted by the conservative style contended by Balkis and Isiker (2005). Furthermore, some style constructs, such as the legislative (I), judicial (I), hierarchical (I), anarchic (III), and local (II) styles have not been explicitly explained concerning students of different academic disciplines. In the present study, social science, natural science, and humanities as the general classification of disciplines to examine the relationships between different academic disciplines and thinking styles among postgraduate students.



COPING STRATEGIES AND THEIR RELATIONSHIPS WITH THINKING STYLES

Conceptually, thinking styles are the preferred ways of dealing with tasks (Sternberg, 1988), and coping strategies are referred to as the preferred ways of coping with stress (McCrae, 1982). In terms of the issue of value, both thinking styles and coping strategies are also value-laden or value-differentiated rather than value-free (Zhang and Sternberg, 2005). Empirically, inconsistent findings are yielded from the relationships between intellectual styles and coping strategies. Appelhans and Schmeck (2002) suggested that Type I intellectual styles (e.g., deep-thinking learning strategies) are related to adaptive stress-coping strategies, and Type II intellectual styles (e.g., memorization learning strategy) are associated with maladaptive avoidance coping. On the other hand, Young (2005) contends that Type II intellectual styles (e.g., impulsivity) are associated with both adaptive (e.g., the confrontative strategy) and maladaptive coping strategies (e.g., the escape-avoidance strategy). Similarly, Gras et al. (2009) also found that Type I intellectual styles (e.g., innovation-seeking thinking style) are linked to both adaptive (e.g., the confrontative strategy and the planful problem-solving strategy) and maladaptive coping strategies (e.g., the escape-avoidance strategy). Relationships between Type III and coping strategies are also revealed in the previous literature. The external style is related to adaptive coping strategies, and the internal style is associated with maladaptive coping strategies (Gras et al., 2009). Therefore, it is worthwhile to further explore the heuristic value of intellectual styles to coping strategies among postgraduate students in Hong Kong.



THE PRESENT STUDY

This study examined the influential roles of demographic factors (e.g., age, gender, social role orientation, marital status, and academic disciplines) in thinking styles and the predictive role of thinking styles for coping strategies with the control of demographic factors among mainland postgraduate students. This study is significant because it can enrich empirical knowledge of both relationships of the two aforementioned constructs, respectively. In addition, this study is also helpful to help postgraduate students to deal with coping strategies by advantage of thinking styles and their demographic factors.

To have a comprehensive understanding of the predictive power of thinking styles for coping strategies, all 13 thinking styles were examined in the present study. Coping strategies were categorized into three types as indicated in the literature review. The relationships were hypothesized as listed:

Hypotheses 1: It was predicted that most non-traditional-aged, men, masculine, married participants with higher socioeconomic status would tend to show Type I thinking styles, and the majority of traditional-aged, women, feminine, unmarried participants with lower socioeconomic status would exhibit Type II thinking styles.

Hypotheses 2: Students of natural science would prefer the global (I), executive (II) and, internal (III) styles, and students of social sciences would tend to deal with tasks with the monarchic (II) and external (III) styles. Finally, students of humanities would prefer conservative (II), internal (III), and oligarchic styles (III). No hypotheses were made on liberal, conservative, legislative, judicial, hierarchical, anarchic, and local styles.

Hypotheses 3: It was predicted that the thinking styles of participants would be associated with coping strategies. To be specific, Type I thinking styles would be positively linked to adaptive self-directed coping strategies, while Type II thinking styles would be positively associated with maladaptive other-directed coping and relinquished control coping strategies. At the same time, Type I and Type II thinking styles would be positively related to other-directed coping strategies. Type III thinking styles would be related to all coping strategies.



METHOD


Participants

A total of 148 postgraduate students (112 women and 36 men) were recruited from a university in Hong Kong. This study was based on a simple random sampling approach for conscious and unbiased purposes (Kirk, 2011). The ages of participants ranged from 22 to 42 years, with the mean and the median age being 30 years. Of the participants, 86 (58.1%) were traditional-aged and 62 (41.9%) were non-traditional-aged. Ethical clearance was endorsed by the Human Research Ethics Committee before collecting data. Before the questionnaires, participants were required to complete consent forms, which informed that their participation was entirely voluntary, and they had the right to withdraw from the research without any negative consequences at any time. Among the participants, 35.9% (N = 53) were in natural sciences, 39.9% (N = 59) in social sciences, and 24.3% (N = 36) in arts and humanities. Of the participants, 83.1% (N = 123) were unmarried, and the rest of the participants were married. Concerning their socioeconomic status, 22.3% (N = 33) of postgraduate students were in low, 53.4% (N = 79) in middle, and 24.3% (N = 36) in high socioeconomic status. In terms of the gender-role orientations of participants, 3.4% (N = 5) were masculine, 9.5% (N = 14) were feminine, 85.5% (N = 127) were androgynous, and 1.4% (N = 2) were undifferentiated. Personal reports were given in appreciation for their participation. The detailed distribution of the sample is presented in Table 1.


Table 1. The detailed distribution of the sample.
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Measures

Participants responded to the aforementioned demographic information, TSI-R2 (Sternberg et al., 2007), and COPE Revised (Yuan et al., 2017).


Thinking Styles

The TSI-R2 (Sternberg et al., 2007), on the basis of Sternberg's theory of mental self-government, is employed to measure the thinking styles of the participants. It is a non-timed self-report questionnaire of 65 statements in five groups, and each subscale of thinking styles is assessed by five statements (Sternberg et al., 2007). Respondents complete the questionnaire and rate themselves on a 7-point Likert scale, with “1” representing that the statement does not describe themselves at all, and “7” showing that the statements describe themselves very well (Zhang et al., 2006). The origin version of the TSI-R2 is in English, and a translated and back-translated traditional Chinese version (Zhang, 2004) was used in this study since the majority of participants were mainland postgraduate students. The TSI-R2 (Sternberg et al., 2007) is the updated version of the TSI-R (Sternberg et al., 2003), which is used to further improve the internal consistency for the anarchic style. In this version of the anarchic style, the Cronbach's alpha coefficients for TSI-R2 indicate satisfactory internal reliability above 0.60 (Nunnally, 1978), and the internal reliability of all the other thinking styles range from 0.63 to 0.86.



COPE Revised

Coping strategies are measured by the COPE Revised (Yuan et al., 2017), which is a short version derived from Carver's Brief COPE (1997) for the sake of both brevity and sound psychometric properties. The Brief COPE (Carver, 1997), a short version of COPE (Carver et al., 1989), aims at assessing thirteen types of coping strategies (Skinner et al., 2003) and has been widely applied in multiple settings. Generally, the Brief COPE is a sound psychometric measurement since the Cronbach's alpha coefficients for most scales indicate satisfactory internal reliabilities above 0.60 (Nunnally, 1978). Nevertheless, low internal consistency has also been found in previous studies (Doron et al., 2011). At the same time, factor analysis also revealed the fragments of subscales. Thus, the Brief COPE (Carver, 1997) sacrifices satisfactory psychometric properties for brevity. To keep a balance of both psychometric properties and brevity, the COPE Revised, also called the three-dimensional coping strategy model (Yuan et al., 2017), is developed to assess coping strategies, which is composed of 45 items with 15 three-item subscales and adopt Seven-point Likert scale with “1” indicating the least frequent employment of the strategy in the statement and “7” showing the most prevalent employment of the strategy in the statement. Cronbach's alpha coefficients of the COPE Revised are ranging from 0.82 to 0.83 after the modification, and the validity has also been tested by exploratory factor analysis and confirmatory factor analysis (Yuan et al., 2017).




Data Analysis

Firstly, reliabilities of TSI-R2 (Sternberg et al., 2007) and COPE Revised (Yuan et al., 2017) were examined. The internal reliability of these two inventories was estimated by Cronbach's alpha (1951). Secondly, multivariate ANOVA (MANOVA) was conducted to statistically examine the influence of demographic factors (i.e., age, gender, social-role orientation, socioeconomic status, marital status, and academic disciplines) on thinking styles. Finally, hierarchical multiple regression analyses with the stepwise method were also be utilized to statistically explore the predictive power of thinking styles in coping strategies beyond the influence of demographic factors.




RESULTS


Internal Scale Reliability of TSI-R2 and COPE Revised

The Cronbach's alpha coefficients for the TSI-R2 scales were 0.71 (legislative), 0.63 (executive), 0.76 (judicial), 0.73 (global), 0.73 (local), 0.84 (liberal), 0.75 (conservative), 0.72 (hierarchical), 0.72 (monarchic), 0.75 (oligarchic), 0.66 (anarchic), 0.79 (internal), and 0.78 (external). These figures are consistent with those obtained in previous studies among secondary school students and university students in Hong Kong and mainland China (Zhang et al., 2013; Yuan et al., 2017). The reliability was reasonably good for TSI-R2.

The COPE Revised (Yuan et al., 2017) exhibited acceptable reliability with all scales exceeding 0.50 (Nunnally, 1978) and, the majority of scales (except for active coping and venting) were in their mid 0.70s. The three-dimensional hierarchical model (Yuan et al., 2017) also exhibited good Cronbach alpha coefficients, and they were 0.86, 0.87, and 0.79 for the self-directed dimension, the other-directed dimension and the relinquished control dimension separately. Correlations among key variables and statistics from hierarchical multiple regressions are presented in Tables 2 and 3.


Table 2. Influential roles of demographic factors on thinking styles.
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Table 3. Predicting coping strategies from thinking styles.
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Influential Roles of Demographic Factors on Thinking Styles

Firstly, findings from the MANOVA showed that male participants were perceived to behave more preference for internal styles than female participants (meanmale = 5.08, meanfemale = 4.66, t = 2.15, p < 0.05). Secondly, undifferentiated participants scored the highest in judicial (meanmasculinity = 4.04, meanfemininity = 4.49, meanandrogyny = 5.05, meanundifferentiation = 5.30, p < 0.05), and liberal (meanmasculinity = 3.72, meanfemininity = 3.47, meanandrogyny = 4.58, meanundifferentiation = 4.70, p = 0.001) styles. Also, androgynous participants tended to perform internal styles (meanmasculinity = 5.00, meanfemininity = 4.01, meanandrogyny = 4.83, meanundifferentiation = 4.80, p < 0.05) more in dealing with tasks than other three types of participants. Thirdly, traditional-aged participants exhibited more local (meantraditional−aged = 4.24, meannontraditional−aged = 3.87, t = 2.05, p < 0.05), less hierarchical (meantraditional−aged = 5.14, meannontraditional−aged = 5.53, t = −2.82, p < 0.01), and more anarchic styles (meantraditional−aged = 4.08, meannontraditional−aged = 3.74, t = 1.98, p = 0.05) to deal with tasks than non-traditional-aged participants.

Results from the t-test showed that unmarried participants had less preference for using the monarchic style (meanunmarried = 4.86, meanmarried = 5.38, t = −2.36, p < 0.05) and the oligarchic style (meanunmarried = 4.60, meanmarried = 5.06, t = −2.09, p < 0.05). No statistical differences have been found in the relationships between academic disciplines and thinking styles and the relationships between socioeconomic status and thinking styles.



Predicting Coping Strategies From Thinking Styles With Demographic Factors Controlled

With relevant demographic factors being taken into consideration, results from hierarchical multiple regressions indicated that 10 thinking styles significantly contributed to all 10 coping strategies. These unique contributions of thinking styles to coping strategies ranged from 7 to 35%. From the statistical perspective, all contributions are in the expected directions. First, two Type I (liberal and hierarchical) and two Type II styles (external and anarchic) accounted for 34.9 % of the observed variance in self-directed coping strategies. The contribution of two Type I styles and one Type III style (external) was positive, while that of the anarchic style was negative. Second, one Type I style (hierarchical), two Type II styles (local and conservative), and two Type III styles (anarchic and internal) accounted for 34.2% of the observed variance in relinquished control coping strategies. Two Type II styles (local and conservative) and two Type III styles (anarchic and internal) were significantly positively predicted, whereas one Type I style (hierarchical) was significantly negatively predicted. Third, two Type I styles (legislative and hierarchical), one Type II style (executive), and three Type III styles (oligarchic, anarchic, and external) accounted for 7.9% of the observed variance in other-directed coping strategies. The contribution of two Type I styles (legislative and hierarchical), one Type II style (executive), and two Type III styles (anarchic and external) positively predicted other-directed coping strategies, whereas one Type II style (oligarchic) both positively predicted one other-directed coping strategy (self-distraction) and negatively predicted another other-directed coping strategy (instrumental support). Hence, as was anticipated based on the theoretical framework and empirical evidence, Type I styles (liberal and hierarchical) significantly positively predicted self-directed coping strategies, and Type II styles (local and conservative) significantly positively predicted relinquished control strategies.




DISCUSSION

The first primary objective concerned the influential roles of demographic factors on thinking styles. In the beginning, two inventories were validated among mainland postgraduate students in Hong Kong. Results demonstrated that non-traditional-aged participants exhibited less local, more hierarchical, and less anarchic styles to deal with tasks than traditional-aged participants, which are consistent with the hypotheses. Compared to traditional-aged participants, non-traditional-aged participants tended to have more working experiences, in which they were exposed to more complicated multi-task environments with various challenges and difficulties. Thus, they have to nurture a higher level of cognitive complexity, such as dealing with tasks in an orderly way or making decisions globally to cope with their work efficiently. Thus, it is understandable that non-traditional-aged postgraduate students have more preferences for Type I thinking styles. This finding can lend support to previous studies (Zhang and He, 2011; Kuan and Zhang, 2020).

Gender difference has no significant influence on Type I and Type II thinking styles. The findings are contradicted the hypotheses and previous studies among Hong Kong university students, Hong Kong secondary students, and mainland Chinese secondary students (Zhang and Sachs, 1997; Cheung, 2002; Zhang, 2003). Previous studies showed that men were generally associated with Type I thinking styles, and women were frequently related to Type II thinking styles. The discrepancy could be partially accounted for by different social expectations and different methods of nurture. However, the insignificant effects of gender on thinking styles could also be confounded by the function of socialization, such as their educational experiences in the period of postgraduate studies. Postgraduate students need to tackle multiple tasks. Thus, they have to sufficiently finish different tasks in an orderly way. If male or female postgraduate students want to get high grades, they need to show critical and innovative ideas in their assignments. These ideas encourage students to promote Type I thinking styles. Thus, no gender difference could be seen as a result of the socialization of postgraduate students' learning requirements or learning objectives. Another explanation is that the standard of admission to the master's programs is related to Type I thinking styles. That is to say, the majority of students who are able to get admitted into postgraduate studies already possess Type I thinking styles, thus no significant gender difference in the relationship of thinking styles could be perceived in the current study. Moreover, the present study found that one Type III thinking style (internal) was positively associated with male postgraduate students. This suggests that male postgraduate students tend to work alone on a task and make decisions relying on their own judgment.

No previous literature has reviewed the relationship between gender-role orientation and thinking styles. As shown in the results section, undifferentiated participants scored the highest in the judicial and the liberal style. The positive effect of undifferentiation on Type I thinking styles was surprising and has not yet been found in previous studies. It may be because previous hypotheses only consider masculinity and the femininity regardless of undifferentiation and androgyny as key variables of gender-role orientations to examine the relationship with thinking styles (Bem and Lenney, 1976; Zhang, 2013). More surprisingly, undifferentiation is always considered to be associated with poorer socialization, limited behavioral flexibility (Bem, 1974), low self-esteem (Chow, 1987), and little cognitive complexity in evaluating careers (Harren, 1979). However, in the present study, undifferentiation was positively linked to superior Type I thinking styles. Thus, the function of undifferentiation is needs to be delved into in further research. Besides, the result showed that androgynous participants also tended to perform internal styles more in dealing with tasks than the other three types of participants. This means that androgynous participants prefer to work alone and make their own decisions based on their judgment.

The finding showed that unmarried participants have less preference for using monarchic and oligarchic styles, which was also contradicted the hypotheses. If married participants continue to further improve themselves in postgraduate study, they may decrease the time available to spend with their family to a certain extent. Thus, under invisible economic and psychological pressure, this kind of participant could probably spend most of their energy on their academic work to graduate on time. Therefore, married participants were associated with the monarchic thinking style. Furthermore, those postgraduate students who have got married may tend to consider their families before making decisions. Thus, married postgraduate students prefer to possess the oligarchic style.

Results showed that neither academic disciplines nor socioeconomic status have a significant influence on thinking styles. This finding was also surprising and contradictary to previous findings. This may be explained by the small sample size in the present research. Another explanation can also be accounted for the requirements of admission and learning objectives. As aforementioned, those who possess Type I thinking styles might be more likely to get admitted into postgraduate studies regardless of their academic disciplines and socioeconomic status. Furthermore, the learning requirements encompassing all academic disciplines may push students to promote their Type I thinking styles (the legislative, judicial, liberal, and global styles).

The second objective concerned the predictive roles of thinking styles for coping strategies. Results demonstrated that Type I thinking styles positively contributed to self-directed coping strategies and Type II thinking styles positively played the predictive roles for relinquished control coping strategies, supporting the hypothesis of this study. Despite the maximum variance in coping strategies explained by thinking styles being about 35% among participants, the predictive roles of thinking styles for coping strategies are more likely to reflect true variations rather than have been found by chance, for three reasons. First, the general pattern is that students with Type I thinking styles prefer to utilize self-directed coping strategies, and students with Type II thinking styles tend to employ relinquished control coping strategies. Given stressors and challenges students experience in universities, students are more likely to consider assigning and dealing with priorities in a novel and orderly way. Hence, they would be more efficient and comfortable in developing different solutions, making plans, and giving priorities to the significant stressors. Similarly, when facing stress and difficulties, students of Type II thinking styles might accept the stress negatively, blame themselves, and stay away from their friends and family. Type II thinking style (executive) was also found to be positively associated with other-directed coping (the use of instrumental support). It is natural for students who get used to following specific rules or directions tend to get advice from experienced people.

Second, the use of other-directed coping strategies is in association with the preference of both Type I and Type II thinking styles. When confronting stressful situations, students with Type I thinking styles have a preference for using their own strategies and ideas to relieve their stress by self-dependent activities such as going to movies, reading, sleeping, or listening to music to distract their attention. It is natural that students with the executive style (one Type II style) would prefer to ask for and execute suggestions when dealing with stressors. Third, the relationships that predictive roles of Type III thinking styles in all three types of coping strategies make substantial sense. A preference for the anarchic style was negatively associated with self-directed coping strategies and positively related to relinquished control coping strategies. It could be interpreted that students who tended to tackle different stressors affecting them with equal urgency ended up feeling helpless and desperat trying to handle all the stressors at once and thus were more likely to eventually give up (relinquished control coping strategies). While the external style was positively associated with self-directed and other-directed coping, the internal style was positively associated with the relinquished control coping strategies. If students attempted to share their stress situations with friends or classmates they thus might have more opportunities to collect more information on how to deal with that stress, or receive suggestions from their friends.



CONTRIBUTIONS, IMPLICATIONS, AND LIMITATIONS

This study has made three contributions. Firstly, two inventories [i.e., TSI-R2 (Sternberg et al., 2007) and COPE Revised (Yuan et al., 2017)] have been validated in the context of Hong Kong. Secondly, the present study showed that thinking styles have a unique predictive power in coping strategies. Furthermore, it also pioneered the relationships between thinking styles and gender-role orientations, which depicts a more dynamic picture of the relationships between thinking styles and key demographic variables. Thirdly, empirical evidence has been provided to support the theory of Zhang and Sternberg's intellectual styles (Zhang and Sternberg, 2005) and other theories. For example, the research showed the predictive roles of thinking styles in coping strategies, which supports the argument of the value of intellectual styles. Furthermore, findings of the present research lend support to the gender-role orientation by providing empirical evidence on the discussion of the function of androgyny to thinking styles.

Significant implications provide insight into educational and psychological practice. The finding has proved the value of thinking styles by examining the relationship with coping strategies. In other words, Type I thinking styles have been identified as adaptive thinking styles, which provides valuable information for postgraduate students, academics, and administrators in higher institutional backgrounds. According to the findings in the present research, creativity-generating Type I thinking styles are more likely to help postgraduate students to utilize adaptive coping strategies (self-directed coping strategies). Norm-conforming Type II thinking styles seem to be related to the maladaptive coping strategies (relinquished control coping strategies). In other words, Type I thinking styles are more beneficial for student development. Bearing this in mind is of significance in psychological and educational settings. For postgraduate students, they can search for opportunities to cultivate Type I thinking styles in both their academic performance and their daily lives. For example, when handling multiple tasks with great pressure, postgraduate students are advised to think of their own innovative ideas or creative strategies to analyze and deal with stressful situations. For academics aiming at promoting Type I thinking styles, academics should give students the maximum freedom to invent their own ideas and share their ideas with other students, which provide opportunities to inspire others. For administrators, they should arrange their curriculums considering innovative and critical thinking as their standards of assessment.

Although we foresee significant contributions by this research, three main limitations should be pointed out. Firstly, data in the quantitative research elucidated self-reported inventories require retrospection, which might influence objectiveness. Secondly, the population of the sample is not large enough and only is conducted in the Hong Kong context, which might not be over-generalized to represent other student populations in other areas. Thirdly, participants might withdraw from the search due to the long period of time required to finish the questionnaire, which might influence the specific demographic factors or disciplines representing the particular populations.
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