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The interruption of regular physical exercise among Chinese college students is a key cause of the lack 
of motivation to exercise. Therefore, on the basis of self-efficacy theory, this study analysed the 
interrelationships between the perception of transformational leadership in physical education (PE) by 
teachers, physical self-efficacy, and exercise adherence among Chinese college students. A 
questionnaire survey was conducted using a convenience sample of 448 students from five universities 
in Hebei Province, China. They perceived transformational leadership by PE teachers to significantly 
positively influence exercise adherence. In addition, physical self-efficacy partially mediated the 
relationship between college students’ perceptions of transformational leadership by PE teachers and 
exercise adherence. These findings suggest that university administrators could encourage PE 
teachers to make greater use of transformational leadership and improve education and guidance 
regarding physical self-efficacy for college students to promote exercise adherence. 
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INTRODUCTION 
 
The literature indicates that Chinese college students 
experience substantial academic and employment 
pressure (Liu et al., 2019; Shao et al., 2020). Motivating 
college students to maintain long-term regular physical 
activity in order to promote healthy physical and mental 
development is a complex and practical problem faced by 
researchers (Abula  et  al.,  2018;  Cairney  et  al.,  2019). 

Exercise adherence is a behavioural tendency of 
individuals to exhibit persistence or effort during physical 
exercise (Dishman, 1994). Some studies have 
demonstrated that when they no longer have mandatory 
physical education (PE) courses, most students drop out 
of PE because they do not form conscious exercise 
habits and because  the  effects  of  PE  courses  are  not  
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sustained, which causes a rapid decline in the physical 
fitness of university students (Yu et al., 2022; Bielec and 
Omelan, 2022). Therefore, how to improve physical 
activity adherence among students at university level was 
the focus of this study. 

Transformational leadership by teachers refers to when 
teachers stimulate awareness of students’ higher-level 
needs or help students to develop their needs and 
aspirations by making them aware of their responsibility 
and the importance of the task they are undertaking and 
by helping them to reach achievements beyond their 
expectations (Beauchamp et al., 2010). Research 
regarding teacher leadership and its outcome variables 
has received attention from researchers in the field of 
physical exercise. For example, Bum (2018) 
demonstrated that sport coaches empowered individual 
exercise participants to manage their willpower, thoughts, 
and behaviours and that sport coach leadership was 
critical to adherence to exercise. In a survey of tennis 
club members, Yoo and Hwang (2017) identified that the 
leadership behaviours of sports coaches positively 
affected tennis club members’ willingness to persist in the 
sport, implying that the leadership behaviours of sports 
coaches ultimately led to club members’ continued 
participation in the sport. 

Leadership in exercise groups significantly positively 
affects member exercise adherence (Wang et al., 2014). 
Transformational leadership by PE teachers influences 
individual behavioural outcomes (Morton et al., 2010; 
Price and Weiss, 2013). 

Although few studies have directly demonstrated a 
relationship between transformational teacher leadership 
and exercise adherence, indirect evidence, such as that 
from the aforementioned studies, supports this 
relationship. Therefore, the present study hypothesized 
that college students’ perceptions of transformational 
leadership by PE teachers may positively influence their 
exercise adherence. 

Self-efficacy theory supports leadership models 
(Chelladurai, 2007). Self-efficacy theory involves 
subjective assessment of an individual’s ability to 
complete an aspect of an activity, and this assessed 
ability directly influences the individual’s behaviour 
(Bandura, 1986). Physical self-efficacy is often used in 
relation to physical exercise to examine an individual’s 
level of confidence in a sport. Sun et al. (2005) argued 
that physical self-efficacy is the level of belief an 
individual holds in their physical ability to accomplish their 
goals in a sport. Education research has demonstrated 
that transformational leadership is a valuable tool with 
which teachers can enhance student self-efficacy in 
learning (Slavich and Zimbardo, 2012) and that 
transformational leadership by teachers significantly 
predicts students’ self-efficacy in learning (Yüner, 2020). 
Thus, in the context of physical activity, college students’ 
perceptions of transformational leadership by PE 
teachers  may   positively   influence   their  physical  self- 

 
 
 
 
efficacy. 

Self-efficacy significantly affects individual behaviour by 
helping to optimise cognitive processes, determining the 
selectivity and persistence of behaviours, and influencing 
the acquisition of new behaviours and the performance of 
acquired behaviours (Bandura and Watts, 1996). In 
addition, self-efficacy is closely related to physical 
exercise behaviour (McAuley and Blissmer, 2000). Collins 
et al. (2004) suggested that individuals with higher self-
efficacy in physical exercise have higher adherence to 
physical exercise programs. In previous studies, self-
efficacy has often served as a mediator that reflects the 
effects of external environmental stimuli on an individual’s 
internal psychology and behaviour (Theodoropoulou et 
al., 2017; Darr et al., 2018; Xu and Qi, 2019). Similar 
findings exist in the field of physical exercise. An 
empirical study by Wu and Pender (2002) demonstrated 
that self-efficacy was the most critical predictor of 
physical activity and that interpersonal influences 
indirectly affected physical activity, with self-efficacy 
mediating this process, suggesting that self-efficacy is a 
key mediating variable. Similarly, the present study 
hypothesized that physical self-efficacy is a crucial 
mediator of the effect of college students’ perceptions of 
transformational leadership by PE teachers on their 
exercise adherence. Therefore, in this study, physical 
self-efficacy was empirically investigated as a mediating 
variable to examine the relationship between perceived 
transformational leadership and exercise adherence 
among college students. 

The leadership of university PE teachers, which has 
rarely been addressed in research on the antecedent 
mechanisms affecting physical exercise adherence, is 
crucial in the development of physical exercise habits 
among college students (Kocaeksi et al., 2015; Jiang and 
Jia, 2018). Therefore, this study used self-efficacy theory 
to explore the mechanisms by which college students’ 
perceptions of transformational leadership by PE 
teachers affect exercise adherence, as well as the 
mediating role of physical self-efficacy in this relationship. 
Thus, this study proposed the following hypotheses: 
 
(1) College students’ perceptions of transformational 
leadership by PE teachers positively influences exercise 
adherence. 
(2) College students’ perceptions of transformational 
leadership by PE teachers positively influence physical 
self-efficacy. 
(3) Physical self-efficacy mediates the relationship 
between college students’ perceptions of transformational 
leadership by PE teachers and their exercise adherence. 
 
 
MATERIALS AND METHODS 
 
Research framework 
 
This  study  used  college  students’ perceptions of transformational  
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Figure 1. Author Research framework. TL, Transformational Leadership; EA, Exercise Adherence; PSE, 
Physical Self-Efficacy. 
Source: Author 

 
 
 
leadership by PE teachers as an independent variable, exercise 
adherence as a dependent variable, and physical self-efficacy as a 
mediating variable. On the basis of the aforementioned research 
hypotheses, the research structure shown in Figure 1 was 
proposed. 
 
 
Research participants 
 
This study was conducted from Nov. to Dec., 2022. College 
students from 5 universities in Hebei Province, China, constituted 
the study population. A convenience sampling method was used to 
select 100 college students from each university, with a total of 500 
college students completing the questionnaire. The questionnaire 
was distributed at the end of the university’s PE course with the 
consent of the course instructor, and the researcher informed the 
participants of the purpose of the study, the procedures for survey 
participation, and the confidentiality agreement (the questionnaire 
was submitted anonymously, and the data were processed 
anonymously for this study only); if the participants had any 
concerns, they could refuse to participate or withdraw from the 
study at any time. The questionnaire was distributed using an online 
questionnaire application (www.wjx.cn) after the participants had 
provided informed consent. The participants completed the online 
questionnaire by scanning a QR code with their mobile phones. A 
total of 487 questionnaires (97.4%) were returned. After exclusion 
of invalid questionnaires, 448 valid questionnaires remained 
(yielding a valid return rate of 89.6%), of which 186 (41.5%) were 
completed by men and 262 (58.5%) were completed by women. 
 
 
Research tools 
 
Transformational teaching questionnaire 
 
This study used the Transformational Teaching Questionnaire 
developed by Beauchamp et al. (2010), a 16-item scale consisting 
of 4 dimensions: idealized influence, inspirational motivation, 
intellectual stimulation, and individualized consideration. The scale 
consists of statements such as ‘My PE teacher trusts me’. A 5-point 
Likert scale was used, with the following options numbered 1 to 5: 
strongly disagree, disagree,  generally  agree,  agree,  and  strongly 

agree. A higher score indicated a higher level of agreement. In this 
study, the Cronbach’s α score were 0.716 for idealized influence, 
0.866 for inspirational motivation, 0.904 for intellectual stimulation, 
and 0.897 for individualized consideration. The Cronbach’s α for the 
overall scale was 0.940. 
 
 
Exercise adherence scale 
 
This study used the Exercise Adherence Scale developed by Wang 
et al. (2016), with 14 items across 3 dimensions, namely 
behavioural habits, studiousness, and emotional experience. This 
scale consists of statements such as ‘I am determined to stick to 
physical activity’. The responses were scored on a 5-point Likert 
scale with the options strongly disagree, disagree, generally agree, 
agree, and strongly agree numbered 1 to 5. A higher score 
indicated a higher level of adherence to physical exercise. In this 
study, the Cronbach’s α score were 0.708 for behavioural habits, 
0.876 for studiousness, 0.860 for emotional experience, and 0.913 
for the overall scale. 
 
 
Physical self-efficacy scale 
 
In this study, the Physical Self-Efficacy Scale developed by Sun et 
al. (2005) was used. The scale was divided into two dimensions, 
Physical Self-Presentation Confidence and Perceived Physical 
Ability, and contained 10 items, such as ‘I am quite physically 
strong’. The scale used a 6-point Likert scale ranging from 1 
(strongly disagree) to 6 (strongly agree), with a higher total score 
indicating higher physical self-efficacy. In this study, the Cronbach’s 
α score were 0.877 for perceived physical ability, 0.897 for physical 
self-presentation confidence, and 0.929 for the overall scale. 
 
 
Data analysis 
 
IBM SPSS 24.0 and AMOS 24.0 were used for data analysis in this 
study. SPSS was used for descriptive statistics (mean [M], standard 
deviation [SD], and correlation analysis). Structural relationships 
among the variables were calculated using structural equation 
modelling  (SEM)  in  AMOS.  Confirmatory  factor analysis (CFA) fit  
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Table 1. Fit index of each variable and Cronbach's α. 
 

Scales (Criteria) Cronbach's α ＞0.7 χ2/df <5 RMSEA<0.08 SRMR ≤0.06 GFI ＞0.90 CFI ＞0.90 NFI ＞0.90 TLI ＞0.90 

TL 0.940 3.033 0.067 0.040 0.922 0.958 0.939 0.948 

EA 0.913 2.389 0.056 0.048 0.944 0.962 0.937 0.953 

PSE 0.929 1.948 0.046 0.022 0.972 0.988 0.976 0.985 
 

TL, transformational leadership; EA, exercise adherence; PSE, physical self-efficacy. 
Source: Author 

 
 
 

Table 2. Descriptive statistics and correlation matrix of the variables. 
 

Variable M SD TL EA PSE 

TL 4.022 0.496 1   

EA 3.874 0.533 0.609
***

 1  

PSE  3.860 0.835 0.332
***

 0.556
***

 1 
 

***p＜0.001.2.TL, transformational leadership; EA, exercise adherence; PSE, physical self-efficacy. 

Source: Author 

 

 
 
indices chi-square (χ2)/degrees of freedom (df), root mean 
square error of approximation (RMSEA), standardized root 
mean square residual (SRMR), goodness of fit index (GFI), 
normed fit index (NFI), Tucker-Lewis Index (TLI), and 
comparative fit index (CFI) were used to analyse the 
structural validity of the scale and the degree of model fit. 
The fit indices met the specified criteria, indicating good fit: 
χ2/df < 5 (Schumacker and Lomax, 2012), RMSEA < 0.08, 
SRMR ≤ 0.06, GFI > 0.90, NFI > 0.90, TLI > 0.90, and CFI 
> 0.90 (Hu and Bentler, 1999). 

Direct, indirect, and total effects among predictors, 
mediators, and outcome variables were analysed using a 
bias-corrected nonparametric percentile bootstrap method 
(Preacher and Hayes, 2008). The mediating role of physical 
self-efficacy in the effect of transformational leadership on 
exercise adherence was examined on this basis. In the 
data analysis, the bootstrap method was repeated 5000 
times, and 95% confidence intervals were calculated. 
When the upper and lower limits of the confidence interval 
did not contain 0, the mediating effect was significant. 
Transformational leadership, exercise adherence, and 
physical self-efficacy were included as  observed  variables 

in the analysis. 

 
 
RESULTS 
 
Reliability and validity tests 
 
CFA yielded a Cronbach’s α value of >0.7 (Taber, 
2018) for the transformational leadership, exercise 
adherence, and physical self-efficacy variables. 
Thus, all three scales exhibited high reliability and 
validity (Table 1). 
 
 
Descriptive statistics and correlation analysis 
 
M, SD, and correlation analyses were performed 
for the three scales. The M score for the 
Transformational  Teaching     Questionnaire   was 

moderate to high (M = 4.022, SD = 0.496), the M 
for the Exercise Adherence Scale was moderate 
to high (M = 3.874, SD = 0.533) and the M for the 
Physical Self-Efficacy Scale was moderate to high 
(M = 3.860, SD = 0.835). These results 
demonstrate that the participants generally had 
positive attitudes towards perceived 
transformational leadership, exercise adherence, 
and physical self-efficacy. The relationship 
between the scales was examined through 
correlation analysis (Table 2). Transformational 
leadership was significantly positively correlated 
with exercise adherence (r = 0.609, p < 0.001) 
and physical self-efficacy (r = 0.332, p < 0.001). 
Exercise adherence and physical self-efficacy 
were also significantly positively correlated (r = 
0.556, p < 0.001). The correlation coefficients 
ranged between 0.332 and 0.609, a low to 
medium  level;  therefore,  no  serious  covariance  
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Figure 2. Structural equation model. ***p＜0.001, TL, transformational leadership; EA, exercise 

adherence; PSE, physical self-efficacy; TL1, idealized influence; TL2, inspirational motivation; TL3, 
intellectual stimulation; TL4, individualized consideration; PSE1, Perceived Physical Ability; PSE2, 
Physical Self-Presentation Confidence; EA1, behavioral habits; EA2, Studiousness; EA3, emotional 
experience. 
Source: Author 

 
 
 

Table 3. Bootstrap analysis of mediation effect. 
 

Paths Estimate 
95% Bootstrap CI 

R
2
 

Lower Upper 

Standardized total effects      

TL→EA 0.677*** 0.580 0.758 0.617 

Standardized direct effects     

TL→PSE 0.380*** 0.270 0.482 0.145 

PSE→EA 0.431*** 0.327 0.532  

TL→EA 0.513*** 0.407 0.601  

Standardized indirect effects     

TL→PSE→EA 0.164*** 0.115 0.222  
 

***p＜0.001. 2.TL, transformational leadership; EA, exercise adherence; PSE, physical self-efficacy. 

Source: Author 

 
 
 
problem existed, and thus the next step in the analysis 
was undertaken. 
 
 
SEM analysis 
 
SEM analysis was used to test the research hypotheses. 
First, the model fit was tested. The model had good fit 
(χ2/df = 2.956, RMSEA = 0.066, SRMR = 0.029, GFI = 
0.966, CFI = 0.981, NFI = 0.927, and TLI = 0.972). The 
structural model is shown in Figure 2.  

After validation of the structural equation model, the 
mediation  of   physical   self-efficacy   in  the  relationship 

between college students’ perceptions of transformational 
leadership by PE teachers and exercise adherence was 
examined using the bootstrap method. This study 
examined the direct, indirect, and total effects among 
transformational leadership, exercise adherence, and 
physical self-efficacy (Table 3). Transformational 
leadership significantly positively affected physical self-
efficacy (β = 0.380, P < 0.001). Transformational 
leadership explained 14.5% of the change in physical 
self-efficacy. Physical self-efficacy significantly positively 
affected exercise adherence (β = 0.431, P < 0.001). 
Transformational leadership significantly directly affected 
exercise  adherence  (β  =  0.513,  P <  0.001).  The  total  

javascript:;
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standardized effect was also significant when 
transformational leadership, physical self-efficacy, and 
exercise adherence were included in the analysis (β = 
0.677, P< 0.001). Physical self-efficacy partially mediated 
the relationship between transformational leadership and 
exercise adherence (β = 0.164, P < 0.001). 
 
 
DISCUSSION 
 
Due to exercise adherence is key to the physical and 
mental health development of college students, research 
has investigated how to promote exercise adherence and 
its influencing factors; however, understanding of the 
mediating mechanisms remains lacking. This study 
demonstrated that college students’ perceptions of 
transformational leadership by PE teachers significantly 
positively affected exercise adherence and that physical 
self-efficacy partially mediated the relationship between 
college students’ perceptions of transformational 
leadership by PE teachers and exercise adherence. 
 
 
Theoretical implications 
 
In accordance with Hypothesis 1, this study demonstrated 
that transformational leadership by PE teachers, as 
perceived by college students, significantly positively 
affected exercise adherence. The results of this study 
support findings from previous studies that leadership 
positively influences individual behavioural persistence 
(Oketch and Ainembabazi, 2021; Price and Weiss, 2013; 
Yoo and Hwang, 2017; Bum, 2018). These findings 
suggest that transformational leadership is a valid 
predictor of exercise adherence and that PE teachers 
should employ transformational leadership to guide their 
students’ efforts in physical exercise. By using 
transformational leadership to enable students to 
consider their ambitions and encourage them, PE 
teachers enable students to perceive care and support 
from them and to become more willing to commit to 
remaining physically active (Komarraju, 2013; Scales et 
al., 2020). These findings suggest that the more students 
perceive transformational leadership by their PE teacher, 
the greater their exercise adherence becomes. 

Hypothesis 2 proposed that College students’ 
perceptions of transformational leadership by PE 
teachers significantly positively affected student physical 
self-efficacy. The results of this study supported this 
hypothesis, suggesting that the more frequently PE 
teachers use transformational leadership, the more 
college students’ physical self-efficacy increases. This 
finding supports existing research (Salanova et al., 2022; 
Turnnidge and Côté, 2018). In addition, the use of 
transformational leadership by PE teachers fosters trust 
and respect from students, enhances communication and 
interaction   with   students,   leads   to    greater   student  

 
 
 
 
confidence in their athletic abilities, increases student 
interest and engagement in the classroom, and enhances 
college students’ levels of physical self-efficacy 
(Komarraju et al., 2010; Bourne et al., 2015; Trigueros et 
al., 2020). 

A critical finding of this study was that a direct and 
indirect relationship existed between college students’ 
perceived transformational leadership by PE teachers 
and exercise adherence, with physical self-efficacy 
playing an indirect role in this process and with 
transformational leadership influencing exercise 
adherence primarily through physical self-efficacy. 

The results of this study support Hypothesis 3, which 
proposed that physical self-efficacy mediates the 
relationship between transformational leadership and 
exercise adherence. Although research has shown that 
self-efficacy is key to individual behavioural choices and 
adherence (Collins et al., 2004), little research exists 
regarding how transformational leadership affects 
exercise adherence. This finding suggests that physical 
self-efficacy is a crucial mediator in the field of physical 
exercise research. Thus, the present research supports 
self-efficacy theory. Bandura (2004) argued that physical 
self-efficacy is central to participation in physical exercise; 
therefore, PE teachers with a transformational leadership 
style can effectively motivate students and guide them to 
greater awareness of their needs by respecting individual 
differences, caring for students, forming trusting teacher–
student relationships, providing positive emotional 
support to students, and motivating students to work 
towards their goals (Beauchamp et al., 2010). This 
positive emotional support helps to enhance students’ 
physical self-efficacy (Wang et al., 2022; Öqvist and 
Malmström, 2018). When their physical self-efficacy 
increases, college students become more confident in 
their athletic ability to overcome difficulties encountered in 
physical exercise and exhibit increasingly positive 
emotional responses to the perception of athletic ability, 
thereby minimising the interruption of regular physical 
exercise and facilitating the long-term maintenance of 
regular physical exercise. 
 
 
Practical implications 
 
The present research makes a number of practical 
contributions. First, it demonstrates that college students’ 
perceptions of transformational leadership by PE 
teachers significantly positively affects their exercise 
adherence; therefore, universities could invite educational 
experts to train and instruct teachers in transformational 
leadership theory and to guide and encourage PE  
teachers to use transformational leadership regularly in 
PE teaching and management and the organisation of 
sports competitions. Second, this study demonstrated 
that physical self-efficacy partially mediates the 
relationship   between  college  students’   perceptions  of  



 
 
 
 
transformational leadership by PE teachers and exercise 
adherence. Therefore, university leaders should 
encourage PE teachers to form positive teacher–student 
relationships by listening to students’ ideas and 
suggestions and paying attention to students’ 
psychological needs in order to make students feel 
motivated and perceive care from their PE teachers, 
thereby improving college students’ physical self-efficacy 
and physical exercise adherence. 
 
 
Limitations and future directions 
 
There are several limitations in this study. First, because 
this study was cross-sectional, it could not determine 
causal relationships among the variables and provided 
insight only into the impact of the relationships among the 
variables studied; therefore, a longitudinal study should 
be conducted in the future. Second, the relationships 
among the study variables were analysed at the college 
student level. This feature may have hindered the 
diversity of the data by neglecting school-level and PE 
teacher–level perceptions. Thus, future research could 
explore college student exercise adherence in a cross-
level analysis. Finally, this study was conducted using 
only self-reported questionnaires. Therefore, future 
research could supplement these questionnaires with 
qualitative interviews for more in-depth analysis. 
 
 
Conclusion 
 

The following conclusions were drawn from this study: 
College students’ perceptions of transformational 
leadership by PE teachers significantly positively affected 
student exercise adherence. College students’ 
perceptions of transformational leadership by PE 
teachers significantly positively affected student physical 
self-efficacy. Physical self-efficacy partially mediated the 
relationship between college students’ perceptions of 
transformational leadership by PE teachers and student 
exercise adherence. Overall, the more college students 
perceive the transformative leadership of physical 
education teachers, the more it contributes to the 
improvement of college students' physical self-efficacy, 
thus promoting their exercise adherence. 
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