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Background: Social media has become a mainstay of preservice physical education teachers’ professional development. However, previous studies have been dominated by qualitative research, and there is still a lack of quantitative research based on samples from eastern countries. The objective of this study is to develop and validate of the Social Media Perception Scale for Preservice Physical Education teachers (SMPS-PPE).

Method: Items of questionnaire created from 70 concepts of the perception model described in our previous study. Questionnaire survey was used to collect quantitative data from a sample of 977 preservice physical education teachers through surveys. We analyzed the data using SPSS 26.0 and AMOS 24.0, conducting item analysis, exploratory factor analysis and confirmatory factor analysis to examine the data.

Results: SMPS-PPE consists of 26 items grouped into three factors: value perception, risk perception, and overall perception. Our findings indicate that SMPS-PPE has acceptable content validity, internal structure validity, and internal consistency.

Conclusion: SMPS-PPE is a reliable and valid measurement to evaluate social media perception among preservice physical education teachers. Future studies should include larger and more diverse teacher samples to enhance generalizability. The SMPS-PPE should also be modified to better cater to the specific requirements of school teachers and university-based teacher educators in the field of physical education.
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1. Introduction

Social media has emerged as a prevalent and widely used form of new media, embraced by youth demographic. As for the youngest cohort of physical education teachers, preservice physical education teachers, who possess an insatiable curiosity but lack teaching guidance and experience, social media presents a double-edged sword of opportunities and challenges. On one hand, social media offers various benefits such as free access to professional knowledge, skills, and opinions, serving as a primary source for news retrieval, and providing avenues for global communication. As a result, social media has become an essential tool for professional development among physical education teachers (Carpenter and Harvey, 2020a). On the other hand, the prevalence of social media has introduced new challenges in managing and processing health-related information in physical education. Filter failure is a significant challenge for preservice physical education teachers who struggle to sort out irrelevant information from social media feeds, resulting in information overload and feelings of being overwhelmed (Hobbs, 1997; Ong and Cabañes, 2018). This, in turn, contributes to technostress and other media disorders such as anxiety, depression, headaches, and eye strain, potentially hindering the professional development of preservice physical education teachers (Ong et al., 2019; Lanuza, 2020; Lanuza and Arguelles, 2022; Ong and Tapsell, 2022). In addition, media disorders such as addiction, misinformation, and echo chambers can be detrimental to individuals and society as a whole (Hobbs, 1997, 2010, 2018). Additionally, the use of manipulative algorithms in social media has led to the proliferation of networked propaganda, sustained by online communities and reinforced through a powerful feedback loop between mainstream media, politicians, and internet subcultures. This networked propaganda is distributed through a wide range of outlets, both controlled by propagandists and independent, and is characterized by its ability to assume the properties of credible sources. Deeply, the use of these algorithms to distribute and receive news has led to a sense of cynicism toward media and has made it challenging to adopt a consistently truth-focused strategy without being expelled from the network and losing influence in relevant segments of the public (Mihailidis and Cohen, 2013; Mihailidis and Foster, 2021). Moreover, the growing prevalence of fake news on social media is a concern, especially in fields such as physical education and health (Goodyear et al., 2019). Hence, the dissemination of false information through social media can harm the reputation and credibility of preservice physical education teachers and have a negative impact on their professional standing. To overcome these challenges, preservice physical education teachers must be aware of the consequences of fake news and use social media responsibly and knowledgeably to ensure effective professional development.

The potential influence of preservice physical education teachers’ perception of social media has on their involvement in social media usage as a professional learning tool in new era. Thus, it is essential for developing and verifying a effective tool of social media perception among preservice physical education teachers. Several studies have explored the perception of social media among physical education teachers to address the issues faced by preservice physical education teachers. Most of these studies have used a qualitative approach. For example, Goodyear et al. (2019) explored the characteristics of #pechat, a Twitter-based professional learning community used by physical education teachers to engage with each other and share practices (Goodyear et al., 2019). The researchers found that #pechat is a representative example of an established group of practitioners who use social media for professional development. McNamara et al. (2021) focused on communication and learning processes in physical education teachers and found that physical education teachers were more likely to engage in communication through learning activities such as exchanging knowledge, networking, posting or viewing motivational content, and learning about employment opportunities (McNamara et al., 2021). Hyndman and Harvey (2019) determined pre-service teachers’ perceptions of the potential of using Twitter within Health and Physical Education Teacher Education training. They found that values such as facilitating learning, technology engagement, capturing international insight, enhancing collaboration and communication, were perceived. However, some barriers such as receiving adequate training, privacy, excessive technology use, and determining Twitter’s functionality and application across educational contexts were identified (Hyndman and Harvey, 2019). Hyndman and Harvey (2020) investigated preservice teachers’ perceptions of the value of using Twitter for health and physical education teacher education. They found that physical education teachers valued autonomy, relatedness, and competence. However, there were also concerns due to Twitter’s public exposure to undesired Twitter users and how to navigate the platform (Hyndman and Harvey, 2020). Carpenter and Harvey (2020b) compared and contrasted the previous findings related to social media usage among physical education teachers. They suggested that current research informs the wise use and non-use of social media for professional development and learning by those involved in the field of physical education and sport pedagogy. The research illustrates the positives, negatives, and tensions associated with social media use for professional development and learning (Carpenter and Harvey, 2020a).

While there has been a considerable amount of research exploring the perception of social media among physical education teachers, little attention has been given to examining this topic within Eastern countries. To address this gap, Xu et al. (2023) conducted research focused on one of the largest Eastern countries with a significant number of physical education teacher education programs (Xu et al., 2023). While their study employed qualitative research methods, guided by the bottom-up grounded theory, it comprehensively explored the social media perception structure of pre-service physical education teachers and identified the basic elements of their social media perception. It should be noted that qualitative research is inherently more subjective than quantitative research and typically relies on a smaller participant pool. Though some studies used quantitative methods via questionnaire survey to investigate the use of social media (Popovic et al., 2021; Viana et al., 2021; Sari et al., 2022), but the objectives of preservice physical education teachers and eastern samples are still under-research. As a result, it is essential to conduct further objective quantitative research to validate and refine a scientific evaluation scale for assessing social media perception among pre-service physical education teachers. This tool would serve as a reliable and practical means of universally evaluating pre-service physical education teachers’ social media perception levels in the future. Moreover, the development and implementation of this tool could enhance the methodology for comprehending and addressing pre-service physical education teachers’ social media perceptions.

To address the lack of validated instruments that can scientifically explain the complexity of social media perception among preservice physical education teachers, this study is to develop and validate the Social Media Perception Scale for Preservice Physical Education Teachers (SMPS-PPE). We created a questionnaire survey based on the previously constructed social media perception model (Xu et al., 2023) and administered it to 977 preservice physical education teachers in China to assess the reliability and validity of the scale. SMPS-PPE developed and described here has the potential to contribute to methodology for understanding and addressing perceptions of social media for preservice physical education teachers engaged with technology change for improvement in future practice.



2. Methods


2.1. Item generation

The Convergence model (Creswell and Clark, 2017) was employed in this study to analyze both qualitative and quantitative data. By triangulating the findings, a more comprehensive understanding of the research questions was obtained. The qualitative phase of the study, which provided rich data for analysis, has already been published in Xu et al. (2023). The quantitative phase will validate the findings and offer insight into the perception of social media among preservice physical education teachers, as outlined below:

Xu et al. (2023) conceptualized social media perception model for preservice physical education teachers (Xu et al., 2023). It clearly defined 70 concepts that Social Media Perception Scale for Preservice Physical Education teachers (SMPS-PPE) scale is intended to measure. Xu et al. (2023) involved conducting a thorough review of the existing literature, consulting with experts in the field, collecting online posts and conducting semi-structured interviews with preservice physical education teachers. Specifically, Xu’s study utilized a mixed methods approach to gather data from various sources. To begin with, a comprehensive literature search was conducted using both domestic and international databases including CNKI (China National Knowledge Infrastructure) and Web of Science. The objective of this search was to collect information on the perception model of social media among pre-service physical education teachers. A total of 48 relevant articles in Chinese and 203 in English were obtained and analyzed to extract initial concepts and support the theoretical framework proposed in the study. In addition, social media posts related to physical education, such as those under hashtags #pechat and #pe, were gathered from popular social media platforms such as WeChat, Twitter, and TikTok. Finally, semi-structured interviews were conducted with 17 pre-service physical education teachers to gain a deeper understanding of their views and experiences regarding the use of social media in their profession. It suggested that reliability for generating items of SMPS-PPE. Hence, these 70 concepts used for the Pretest version of the SMPS-PPE construction, details can be found in Table 1.



TABLE 1 t-test for high and low grouping of each item in SMPS-PPE (Pre-test version) (N = 114).
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2.2. Participants and procedure

As previously mentioned, we developed the Pre-test version of SMPS-PPE, which includes 70 items and six basic information items (gender, ethnicity, geography, grades, type of university, and level of university). The SMPS-PPE was scored using a 5-point Likert scale, which is common in the research of social media perception (Bicen and Uzunboylu, 2013; Caliskan et al., 2018; Yildiz, 2019). All 70 items scored on a five-point Likert scale: 1 = “strongly disagree,” 2 = “disagree,” 3 = “undecided,” 4 = “agree,” 5 = “strongly agree.” The higher the score, the higher the level of social media perception from preservice physical education teachers or the stronger the importance of influencing factors. And the SMPS-PPE was administered through Sojump,1 a professional online survey platform widely used in China (Zhang et al., 2017; Mei and Brown, 2018). To ensure the reliability of the returned SMPS-PPE, the system recorded the commit time, completion time, IP address, and city of respondents.

To ensure the face validity of items, we followed a similar procedure as in the initial study (McNamara et al., 2022). From August 2021 through September 2021, We distributed a draft of the items of SMPS-PPE to 78 undergraduate students majoring in physical education at East China Normal University (ECNU) and requested their feedback regarding the items, such as suggestions for minor alterations in wording and sentence structure and checking for redundancy. All 70 items were then reviewed, revised, and compiled based on their feedback.

To test the internal structural validity of SMPS-PPE, we followed the recommendations of Costello and Osborne (2005) and utilized three different samples: one for item analysis, another for exploratory factor analysis (EFA), and a third for confirmatory factor analysis (CFA) (Costello and Osborne, 2005), see below for details:

Firstly, we generated the Pre-test version of SMPS-PPE, consisting of 70 items. From October 2021 through November 2021, we distributed this Pre-test version of SMPS-PPE to a sample of 114 Chinese preservice physical education teachers. This sample used for the item analysis. Table 2 provides further details regarding this sample.



TABLE 2 Information of participants for item analysis by SMPS-PPE (Pre-test version) (N = 114).
[image: Table2]

Next, we created a Beta version of the SMPS-PPE based on the data analysis of the Pre-test version. Different samples were collected to perform exploratory factor analysis (EFA). Participants were recruited using the same procedures described above, and the samples were collected at two different time periods using different internet links. From December 2021 through January 2022, we then distributed this Beta version of the SMPS-PPE to a sample of 429 Chinese preservice physical education teachers, as shown in Table 3.



TABLE 3 Information of participants for exploratory factor analysis (EFA) by SMPS-PPE (Beta version) (N = 429).
[image: Table3]

Finally, we administered the final version of the SMPS-PPE, consisting of 26 items. Similarly, from February 2022 through March 2022, we then distributed this final version of the SMPS-PPE to a sample of 434 Chinese preservice physical education teachers. The samples were collected to perform confirmatory factor analysis (CFA). Participants were recruited using the same procedures described above, and the samples were collected at different time periods using different internet links. Please refer to Table 4 for further details regarding this sample.



TABLE 4 Information of participants for confirmatory factor analysis (CFA) by SMPS-PPE (Final version) (N = 434).
[image: Table4]



2.3. Measures and statistical analyze

In the first stage, to assess the appropriateness, feasibility, and relevance of the scale items to the intended constructs, we performed an item analysis on the first sample (N = 114). We utilized the Critical Ratio method to determine the deletion of items based on the achievement of the critical value, along with homogeneity tests and correlation analysis. Since the SMPS-PPE was scored on a five-point Likert scale, it is standard practice to use the Critical Ratio method and correlation analysis to conduct item analysis (Bryant and Yarnold, 1995).

In the second stage, to statistically determine the number of factors and items that should be retained in the SMPS-PPE, we conducted a series of EFAs on the second sample (N = 429). We used KMO value Bartlett’s test and varimax rotation, as recommended for scale development by Kaiser (1974). Following Tabachnick and Fidell (2001), the KMO value 0.60 and higher value of KMO test is essential for good factor analysis (Tabachnick and Fidell, 2001). We then conducted a factor analysis to determine the number of factors (Matsunaga, 2010; Wu, 2010; Escobar-Viera et al., 2018), with the following criteria: (i) each item has a commonality of >0.40; (ii) each factor contained at least three items; (iii) items were consistent with factor meanings and difficult to combine with other items.

In the third stage, CFA has been recommended over the use of exploratory factor analysis as it provides a more rigorous method of examining construct validity by enabling comparisons of alternative a priori theoretical models (Kline, 1998). Before CFA, using the third sample (N = 434), we assessed the reliability and validity of the final version of the SMPS-PPE. Subsequently, we tested the three factors and the structural equation model of the SMPS-PPE that emerged from the EFA analyses through CFA using AMOS version 24.0 software. To determine an acceptable model fit, we assessed the following criteria: GFI, AGFI, IFI, NFI, TLI, and CFI above 0.90, while RMSEA <0.1 (Hu and Bentler, 1999; Schermelleh-Engel et al., 2003; Kline, 2013).




3. Results


3.1. Item analysis

Critical Ratio Method. Using independent sample t-tests, the items of SMPS-PPE were divided into high (top 27% of total score) and low (bottom 27% of total score) groups to examine their relationship with the total score of the SMPS-PPE (Fan, 1954). Based on the criteria for significant differences, items that did not meet the criteria were removed. Items 4, 6, 9, 20, 52, 61, 62, and 63 were found to not meet the criteria, while other items had significant discrimination (p < 0.01). Please refer to Table 1 for further details. These results indicated that the remaining items in the pre-test version of SMPS-PPE had high discrimination and better discriminatory power.

Correlation analysis method. The correlation analysis method is used to explore the relationship between the total score of SMPS-PPE and the scores of each item in SMPS-PPE. Under the precise guidance of the correlation coefficient standard, items with correlation coefficients that do not meet the standard should be deleted. Specifically, Based on Ebel’s (1951) recommendations for developing scales, items with a discriminant index below 0.20 should be eliminated (Ebel, 1951). To assess the relationship between each item and the overall scores of SMPS-PPE, a Pearson correlation analysis was conducted separately for each of the 114 Pre-test version of SMPS-PPE returned. The correlations between each of the 70 items and the overall scores of the SMPS-PPE were highly significant (p < 0.01, see Table 5 for details), with correlation coefficients greater than 0.40. This indicates that each item was highly related to the overall SMPS-PPE and was closely related to the psychological trait or underlying behavior being measured.



TABLE 5 Correlation between the 70 items and total score of SMPS-PPE (Pre-test version) (N = 114).
[image: Table5]

Based on the results of both Critical Ratio Method and Correlation Analysis Method, items 4, 6, 9, 20, 52, 61, 62, and 63 removed from the SMPS-PPE. Therefore, a total of 62 items were deemed suitable and retained used for developing and validating SMPS-PPE continuingly.



3.2. Exploratory factor analysis

A questionnaire named SMPS-PPE (Beta Version) with the remaining 62 items was created for EFA. In the process of EFA, we conducted KMO and Bartlett’s tests, maximum variance, and factor naming. More information on the analysis can be found below:


3.2.1. KMO and Bartlett’s tests

To assess the suitability of the SMPS-PPE for EFA, the KMO and Bartlett’s tests were conducted on the total of 62 items from SMPS-PPE (Beta Version). The coefficient analysis showed a KMO value of 0.904 and a highly statistically significant (p < 0.01) χ2 value of 1,667.535 for the Bartlett’s spherical test (refer to Table 6 for details). The KMO value of 0.904 indicates that the correlation between the items is suitable for factor analysis since it is not significantly different. Additionally, the Bartlett’s spherical test results rejected the null hypothesis, indicating that the individual items of SMPS-PPE are not independent of each other, and there are common factors present between the correlation matrices of the parent groups, making them suitable for factor analysis. These results provide consistent information that supports the suitability of the SMPS-PPE for EFA (Table 7).



TABLE 6 KMO and Bartlett’s sphericity test results for the SMPS-PPE (Beta version) (N = 429).
[image: Table6]



TABLE 7 Variance explained results for the SMPS-PPE (Beta version) (N = 429).
[image: Table7]



3.2.2. Maximum variance

After conducting a principal component analysis with Varimax rotation on the initial 62 items of the SMPS-PPE (Beta Version), 36 components were retained based on the Kaiser-Guttman rule (Kaiser, 1960). Items 2, 3, 4, 7, 9, 11, 12, 13, 18, 19, 20, 21, 23, 25, 26, 32, 33, 36, 37, 38, 40, 43, 44, 46, 48, 49, 51, 53, 55, 56, 57, 58, 59, 60, 61, and 62 were removed based on a threshold of <0.4 for the loading coefficients. The remaining 26 items met the requirements and are presented in Table 8. The factor loadings ranged from 0.648 to 0.817, and all items in SMPS-PPE had a commonality of >0.40. Factor 1 (10 items) included items 1, 5, 8, 10, 14, 27, 35, 45, 50, and 54. Factor 2 (9 items) included items 15, 16, 17, 24, 28, 29, 31, 42, and 47. Factor 3 (7 items) included items 6, 22, 30, 34, 39, 41, and 52.



TABLE 8 Results of the correlation matrix for the SMPS-PPE (Beta version) (N = 429).
[image: Table8]

Furthermore, the steep slope plot (see Figure 1) shows that the slope tends to flatten out after the third principal component, indicating that retaining three factors is appropriate.

[image: Figure 1]

FIGURE 1
 Gravel map.




3.2.3. Factor naming

After analyzing the items of SMPS-PPE, we found that all items were aligned with the professional expectations in the field of physical education. There was a strong correspondence between factors and items, and we named factor 1 as Overall Perception, factor 2 as Value Perception, and factor 3 as Risk Perception. After completing the EFA, we deleted items 2, 3, 4, 7, 9, 11, 12, 13, 18, 19, 20, 21, 23, 25, 26, 32, 33, 36, 37, 38, 40, 43, 44, 46, 48, 49, 51, 53, 55, 56, 57, 58, 59, 60, 61, and 62. Totally, 44 items were removed from the SMPS-PPE of pre-test version (Table 9).



TABLE 9 Rotation matrix of three factor loadings of 26 items in the SMPS-PPE (Beta version) (N = 429).
[image: Table9]




3.3. Scale structure exploration based on confirmatory factor analysis

Before conducting CFA for SMPS-PPE’s structure exploration, the data from the third round of SMPS-PPE (N = 429) were analyzed for reliability, validity:


3.3.1. Reliability analysis

The Cronbach’s coefficient alpha was used to examine the internal consistency reliability of the SMPS-PPE. Table 10 shows that the overall alpha coefficient of the SMPS-PPE was 0.982. The alpha coefficients for the Overall Perception, Value Perception, and Risk Perception factors were 0.907, 0.929, and 0.852, respectively. These results indicate that the consistency or homogeneity among all the items of SMPS-PPE was good, and the scale had high reliability.



TABLE 10 Three factors and alpha coefficients of SMPS-PPE (N = 429).
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3.3.2. Folded half reliability

After eliminating the required items, the 26 remaining items were sorted into two parts, and the results are displayed in Table 11. The first half had a Cronbach’s alpha coefficient value of 0.948, and the second half had a value of 0.946, both of which exceeded 0.8. Additionally, the correlation coefficient value between the first and second halves was 0.881, and the coefficient of confidence in the fold was 0.936, both of which were also greater than 0.8, indicating high-quality reliability. According to Cronbach’s (1951) criteria, a fold-half reliability greater than 0.8 indicates high-quality reliability (Cronbach and Meehl, 1955). Therefore, all scales met the criteria and can be used in subsequent analyses. To further investigate the consistency of individual items within the SMPS-PPE across dimensions, Table 11 provides the corresponding item-wise statistics for the three dimensions.



TABLE 11 Results of discounted half confidence analysis (N = 429).
[image: Table11]

In accordance with psychometric requirements, a Cronbach’s α coefficient greater than 0.9 indicates good reliability, while a split-half reliability greater than 0.8 indicates high-quality reliability. Based on these criteria, this scale meets the standards and can be used for further analysis. To further examine the consistency of each item within the internal dimensions of the SMPS-PPE, Table 12 provides the corresponding item-total statistics for the three dimensions.



TABLE 12 Overall statistics for SMPS-PPE items for each dimension (N = 429).
[image: Table12]



3.3.3. Validity analysis

Various types of scale validity tests exist, such as structural validity, content validity, and calibration validity. However, given that the SMPS-PPE was still in its early stages of development, there was a lack of comparable scale both domestically and internationally. As a result, this study primarily focused on testing content validity and construct validity.



3.3.4. Content validity

The development of this scale involved a systematic process, which included an extensive literature review, online posts collected in social media, personal interviews, and continuous expert consultation (Khan, 2017; Xu et al., 2023). Firstly, a literature review on preservice physical education teachers’ perceptions of social media was conducted both domestically and internationally, including a total of 48 Chinese and 203 English articles were obtained and analyzed to extract preliminary concepts and support the theoretical framework developed in this study. Secondly, 17 preservice physical education teachers were interviewed using semi-structured interviews, and the generated theory underwent a rigorous coding process based on grounded theory. The concepts from this systematic theory were used as a foundation for developing items. Additionally, online posts related to physical education, such as those using the hashtags #pechat and #pe, were collected from popular social media platforms such as WeChat, Twitter, and TikTok. Finally, five professors in physical education were invited to provide guidance on the items, and with the joint efforts of the experts and research assistants, the scale was continually revised and adjusted through several rounds of feedback from test results. Therefore, the scale can be considered to have good content validity.



3.3.5. Structural validity

The correlation coefficients between the three dimensions and the total SMPS-PPE score were found to be 0.923, 0.991, and 0.895, respectively. According to Tuker’s theory (1949), a reasonable level of construct validity is indicated by a correlation between items and the total SMPS-PPE score between 0.30 and 0.80, and a correlation between factors between 0.10 and 0.60 (Tucker, 1951). Therefore, the observed correlation coefficients suggest a reasonable degree of independence between the factors within the SMPS-PPE, and that each factor is measuring what the overall SMPS-PPE intends to measure. Hence, the SMPS-PPE demonstrates good structural validity, as presented in Table 8.



3.3.6. Confirmatory factor analysis

The construction of an ideal theoretical model should take the following criteria into account: (i) The range of variation for GFI, AGFI, NFI, TLI, CFI, and IFI should be between 0 and 1, with values closer to 1 indicating a better fit. (ii) A lower value of χ2, with χ2/df ≤ 5 (if 1 < χ2/df < 2, then the fit is considered good). (iii) Lower values of RMSEA, with RMSEA ≤0.05 (RMSEA ≤0.08 is also acceptable). Furthermore, a good model fit is indicated when χ2/df < 2, RMSEA <0.05, and the values for GFI, AGFI, NFI, TLI, CFI, and IFI are all above 0.90 (values above 0.80 are also acceptable).



3.3.7. Structural equation model

This process aimed to validate the scientific nature and model fit of the theoretical model. To achieve this, the covariance matrix of the sample was obtained and used to validate the model. The validation factor analysis results are presented in Table 13, and the structural model plot is shown in Figure 2. The results in Table 13 indicate a good overall fit of the theoretical model for the scale, with χ2/df = 1.053, GFI = 0.940, RMSEA = 0.012, AGFI = 0.928, CFI = 0.940, IFI = 0.984, and TLI = 0.982.



TABLE 13 CFA model fit results (N = 434).
[image: Table13]
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FIGURE 2
 A three-factor model of the SMPS-PPE. e residual error.


Upon reviewing Table 13, it can be observed that all the fit indices of the model have achieved the level of good model fit. Therefore, the formal survey data have validated that the three-factor structure is reasonable and valid. The three-factor structure model is illustrated in Figure 2.





4. Discussion

This study followed a rigorous procedure for psychological scale development to create the SMPS-PPE. The SMPS-PPE consists of three dimensions, including total of 26 items: overall perception, value perception, and risk perception. Ten items in the overall perception dimension, 9 items in the value perception dimension, and 7 items in the risk perception dimension. The development process included item analysis, EFA, reliability testing and CFA, ensuring that the scale is standardized and rigorous. In this study, we utilized the Convergence model (Creswell and Clark, 2017) to examine the qualitative and quantitative data. By combining the findings, we gained a more comprehensive understanding of the research questions. Our previous publication, Xu et al. (2023), focused on the qualitative phase of the study, which yielded rich data for analysis. In this article, we will present the results of the quantitative phase, which validates the earlier findings and offers new insights into the perceptions of social media among preservice physical education teachers. Specifically, the model constructed in Xu et al. (2023) also found there are three dimensions (Xu et al., 2023), it implies that our studies was consistent with previous studies and theory.

The main purpose of the item analysis was to assess the differentiation between the items in the SMPS-PPE, to prevent redundancy and ensure that each item focused on distinct elements. To ensure accuracy, both the critical ratio method and correlation analysis were used for cross-validation. Specifically, the critical ratio method involved conducting an independent samples t-test for 27% of the high and 27% of the low subgroups. After testing for differentiation and correlation, it was found that items 4, 6, 9, 20, 52, 61, 62, and 63 did not meet the criteria, while the remaining 62 test items were highly differentiated (p < 0.01), indicating good discriminatory power. Correlation analysis showed that each item in the SMPS-PPE had a correlation greater than 0.40 with the total score of the SMPS-PPE, indicating high homogeneity. Combining the results of the critical ratio method and correlation analysis, it was found that the items in the pre-test version of the SMPS-PPE were highly independent but had a high correlation with the total score of the SMPS-PPE, thus confirming the appropriateness of the items. Then, based on the 429 returned questionnaires, EFA was conducted on the 62-item SMPS-PPE (beta version). After applying the principal component analysis with maximum variance (Varimax) for positive cross-rotation, 36 components were obtained. However, items 2, 3, 4, 7, 9, 11, 12, 13, 18, 19, 20, 21, 23, 25, 26, 32, 33, 36, 37, 38, 40, 43, 44, 46, 48, 49, 51, 53, 55, 56, 57, 58, 59, 60, 61, and 62 did not meet the requirements and were removed, leaving a total of 26 items with loadings that met the criteria. Additionally, we analyzed the reliability and validity of the three dimensions and 26 items in SMPS-PPE. The alpha coefficient of each of the three dimensions and the alpha coefficients of the front and back parts of the scale were all greater than 0.90, indicating that the items in the SMPS-PPE had good consistency and homogeneity, and the SMPS-PPE had high reliability. The validity analysis showed that the content validity of the SMPS-PPE was appropriate, and the correlation matrix coefficients between the items and within the dimensions met the requirements, indicating that the SMPS-PPE was well-structured and had good validity.

Based on the systematic and scientific quantitative analysis process described above, the SMPS-PPE (Official Version) was developed, consisting of 26 items. The SMPS-PPE (Official Version) was administered to 434 participants and subjected to CFA using structural equation modeling. The fit indices of the three-factor structural model, including χ2/df, GFI, AGFI, IFI, NFI, TLI, CFI, RMR, and RMSEA, all reached the level of a good model fit. This indicates that the three-factor structure of pre-service physical education teachers’ social media perception was found to be reasonable and valid by EFA and CFA. Therefore, the structure of the SMPS-PPE is reasonable and can be validated. Overall, this study culminated in the development of a validated SMPS-PPE.

The SMPS-PPE implicates that social media perception is a complex interrelationship of discourse. Posits that social media perception is a complex interplay of discourse, involving the interrelationships among social media perception, value perception, and risk perception. This intricate relationship can significantly influence the attitudes and behaviors of preservice physical education teachers toward social media. It is crucial for preservice teachers to comprehend that their engagement and perception of social media are shaped by their overall perception of it, as well as their appraisal of its value and associated risks. For instance, preservice physical education teachers can utilize this knowledge to deliberately reflect on their use of social media, taking into account its potential impact on their professional development and instructional practices. By acknowledging the multifaceted and complex nature of these factors, preservice teachers can make informed decisions about how to leverage social media to enhance their knowledge and skills, and keep abreast of the latest advancements in their field.

For the explanation of each dimension, we found that the value dimension of social media is mainly about authenticity and credibility, while digital divide and fragmentation are widely discussed in the risk perception of social media. In social media, authenticity refers to the extent to which social media content reflects the genuine thoughts and behaviors of its creators (Hobbs, 1997, 2018), while credibility refers to the degree to which social media content is perceived as accurate and trustworthy by its consumers (Hobbs, 2010). Based on our data, the use of social media in physical education has both positive and negative impacts on authenticity and credibility. On the positive side, the large online user base and prevalence of social media use among students and teachers create a convenient platform for sharing and organizing sports-related information. The graphics and videos presented on social media are also clear and esthetically pleasing, and the typography is simple and easy to understand. Social media can help break down the unequal distribution of resources for physical education and provide cutting-edge information to pre-service physical education teachers. However, there are also concerns about the authenticity and credibility of information shared on social media. The content shared by users is often fragmented and lacks a screening mechanism for outdated or fraudulent information. Pre-service PE teachers without teaching experience may be prone to misunderstandings or arguments, and the pressure to share credible information can be overwhelming. It is also difficult to receive timely responses from high-level physical education teachers or experts. Overall, while social media can be a valuable tool for sharing information and breaking down barriers, it is important to approach it with caution and critical thinking among preservice physical education teachers.

To summarize, a valid scale for assessing the SMPS-PPE was developed through exploratory and confirmatory factor analysis. The overall perception factor comprises 10 items (1, 5, 8, 10, 14, 27, 35, 45, 50, 54), the value perception factor includes 9 items (15, 16, 17, 24, 28, 29, 31, 42, 47), and the risk perception factor comprises 7 items (6, 22, 30, 34, 39, 41, 52). The scale demonstrated good reliability, indicating that it is a scientifically sound and dependable instrument.



5. Conclusion

The social media perception assessment scale developed in this study can serve as a valuable tool for evaluating the current stages of social media perception among preservice physical education teachers. It can also be used to identify current issues reflected in their perception of social media and provide guidance for administrative departments to design education programs for physical education teachers and assess the information technology capabilities of preservice physical education teachers.



6. Limitations and future research

As no research is impeccable, the present research of developing and validating SMPS-PPE also possessed some limitations that offer further research opportunities:

To facilitate the professional development of preservice physical education teachers in social media context, it is advisable to implement appropriate assessment tools to measure their social media literacy levels in various regions. For getting a global and comprehensive understanding, this is particularly important in Asian countries where previous research has identified a gap in this area, such as China, India, Korea, and Japan. This will enable preservice physical education teachers to gain a scientific, objective, and comprehensive understanding of their social media perception and provide a reference for improving the application of social media to promote their professional development effectively.

Given the limited sample size and locations of this study, it may not be representative of all preservice physical education across the world, which may affect the generalizability of our results. Thus, it is recommended that future research includes a larger sample size and wide sample locations to further validate and refine the scale, enhancing its applicability and scientific accuracy. Furthermore, in order to ensure that the SMPS-PPE is a valid and reliable assessment tool for measuring social media literacy levels among preservice physical education teachers, it is important to tailor it to the specific needs of this target population. Given that school teachers and university-based teacher educators in physical education have unique requirements, it is recommended that the SMPS-PPE be revised to address these needs. This may involve modifying the language used in the scale, adjusting the format of the questions, or including additional items that are relevant to the specific context of physical education. By doing so, the SMPS-PPE can provide a more accurate assessment of social media literacy levels among this population, which can inform the development of effective strategies for supporting their professional development in this area. Also, another avenue for future research could be to examine the moderating effects of additional demographic factors, such as the frequency of social media use and preferences for specific social media platforms. By doing so, a more comprehensive understanding of social media perception among physical education teachers can be attained, and effective strategies for promoting professional development in this field can be formulated.
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& programs
59,1 think pre-service physical education teachers have access t0: lot of information content outside the classroom

60.1 found conflicting explanations of physical skills training methods in different sports social media

61.Tam concerned that asking for unsolicited professional information related to physical education may be perceived as an invasion of privacy
62.1 feel that other users in social media are friendly toward pre-service physical education teachers

63. The information on social media about non-sports professions makes me feel a big cultural difference

64.1 feel that the size of the online user base of physical education teachers and related practtioners is large

65.1 feel that the knowledge and skills acquired are only applicable to non-physical education majors who are physical education enthusiasts
6.1 found the exchange of physical education type topics carried out by pre-service physical education teachers to be sincere and in-depth

67. Seeing my classmates follow, bookmark and retweet the key points of physical education makes me feel very stressed

68. 1 believe that social media has solved the learning and train

ng parados faced by many pre-service physical education teachers
69.1 feel that the novelty of motor skillsin social media is more engaging than offline classes
70.1 feel that the large number of categories of information makes it difficult to focus on content relevant to the subject

“indicates p< 0

s **indicates p<0.01.
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1,088
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2.568
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3407
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4733

6819
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4115
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5.707
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6710
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6.669
6913
4585
4834
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5745
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3.969
6913
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7.048
5.803
3222

3,600

5701

2110

7.898
2799
4418
4554
8497
5244
6837
3.698
2497
2246
2534
8749
3756
4441
5377
7.400
4797
3755
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AELELIES Content re. Percent (%)
Male 64 561
Sex
Female 50 39
Han 81 711
Ethnicity
Minority 3 289
Eastern 3 208
Middle 37 25
Location
Western 2 211
North-Eastern 19 166
First B 255
Second 20 175
Grade
Third 38 33
Fourth 27 237
Comprehensive
m 386
University
Type of university
Normal College B 254
Sports College 41 360
985 19 167
n 2 193
Level of university
Key 3 298
Average 39 32

(1) According to the Classification Methods of Eastern, Central and Western Regions and
Northeast Region released by the National Bureau of Statistics, the eastern region refers to
Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and
Hainan; the central region refers to Shanxi, Anhu, Jiangxi, Henan, Hubei, and Hunan; the
western region refers to Inner Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunnan,
Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang; and the northeast region refers to
Liaoning, Jlin, and Heilongjiang; (2) Universities in 985 and 211 are highly selective and
competitive, and their graduates are highly sought after by employers in China and around
the world. For the rank, 985 i better than 211, 211 s better than key; and the average. The
same explanations as the tables of participants'information below.
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Factor Characteristic roots Explanation of variance before rotation Explanation of variance after rotation
number

Characteristic Expla_nanon of  Cumulative Characteristic Explar!atlon Cumulative Characteristic Expla_nation of Cumulative
roots variance roots of variance roots variance
1 13.979 53765 53765 13979 53765 53765 7.154 27515 27515
2 2431 9.351 63116 2431 9.351 63116 6443 24780 52291
3 1.854 7131 70247 1854 7131 70247 4668 17.953 70247
4 0.945 3636 73883 - - s B B =
5 0.852 3277 77.160 - - = N - =
6 0.691 2659 79819 - - N - - -
7 0617 2371 82190 - - = B - -
8 0538 2071 81262 - - - - = -
9 0.485 1867 86.128 - - - - = -
10 0.458 1762 87.890 - - B - - B
n 0373 1434 89324 - - = - - =
12 0347 1334 90.658 - - N - - -
13 0319 1225 91883 - - - - - N
1 0310 1193 93076 - - - - = -
15 0.273 1049 94125 - - - - = -
16 0.235 0.902 95.027 - - B - - B
17 0220 0845 95.872 - e - B N B
18 0.183 0702 96574 - - N - - -
19 0171 0,657 97.231 - - - - - N
20 0.153 0590 97.821 - - - - - -
2 0.148 0569 98391 - - - - - -
2 0ns 0443 98.834 - - B - - B
2 0.104 0399 99.232 e - - B N B
2 0.089 0341 99573 - - - = = =
2 0058 0222 99.795 - - - - - N

26 0.053 0205 100.000 . - - - - -
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Number Average Standard Correlation Number Average Standard Correlation

deviation coefficient deviation coefficient
1 3.880 1.0943 0.619%% 37 3.880 09351 0.813%%
2 3.300 12102 0.467%% 38 3.780 0.9907 0.553%%
3 3.820 L1315 0.627%% 39 3.660 09125 0.659%*
5 3.700 0.9692 0.613% 40 3.180 1.2979 0.534%%
7 4.100 0.9482 0.596%% 41 3.980 09533 0.713%*
8 3.400 L1721 0.458% 42 3.380 1.0228 0.680%*
12 3.820 10767 0.535%% 43 3.600 0.9640 0.783%%
13 3.600 09211 0.607%% 44 4.000 0.9640 0.617%*
4 3.480 1.0869 0.576%% 45 3840 0.9505 0.759%*
15 4.100 0.8103 0.703% 46 3.660 1.1479 0.639%*
16 3.700 10299 0.506%* 47 3.800 11371 0.6347%%
17 3.900 10101 0.627%% 48 3420 1.0841 0.592%*
18 3.980 10539 0.684%% 49 3.280 1.0644 0.429**
19 4.060 0.9081 0.637%% 50 3.500 1.1055 0.652%%
21 4.000 0.8989 0.570%% 51 3.680 09732 0.655%*
22 3.120 11658 0.416%% 53 3.920 0.9394 0.723%*
23 3.400 09428 0.603%% 55 3540 1.0093 0.616%*
2 3.560 0.9673 0.677%% 56 3240 11817 06347+
25 3.980 0.9099 0.723%% 57 4.000 0.8040 0.721**
26 3.940 0.9301 0.783%% 58 3540 1.0291 0.584%%
27 3.560 0.9673 0.656%% 59 3.860 0.8764 0.709**
28 3.880 09773 0.690%% 60 3540 0.9684 0.427%*
30 3520 11054 0.699%% 64 3.480 0.9043 0.614%%
31 3.680 0.9307 0.736%% 65 3.120 1.0943 0.380%%
32 3.740 10012 0.749%% 66 3.680 0.6799 0532
33 3.840 0.9070 0.730%% 67 3240 1.0162 0.510%%
34 3.660 1.0562 0.663%% 68 3.480 0.8100 0.566**
35 3.740 0.8718 0.764%% 69 3.380 0.8502 0.520%%
36 3.200 1.3027 0.640%% 70 3.640 0.8935 0.390%%

“indicates p<0.05; **indicates p<0.01.
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Bartlett 's test
0904 7 (approximate cardinality) 1,667.535
df (degrees of freedom) 153
Sig. (p) 0,000+

“indicates p<0.05; **indicates p<0.01.





OPS/images/fpsyg-14-1179814-g001.jpg
20





OPS/images/fpsyg-14-1179814-g002.jpg
d Overall Perception
Risk Perception
Value Perception

ng_gmmmsm_m;_._g_3

@@@@@@@@@@@@@@@@@@@@@@@@@@






