
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​:​​​/​​/​c​r​e​a​t​i​​
v​e​c​​o​m​m​​o​n​​s​​.​o​​r​​g​/​​l​i​c​​e​n​s​​​e​s​​/​​b​y​​-​n​c​​-​​n​d​/​4​.​0​/.

Sun et al. BMC Psychology          (2025) 13:387 
https://doi.org/10.1186/s40359-025-02679-z

BMC Psychology

*Correspondence:
Ling Yan
yanling0124@163.com
1School of Kinesiology and Health, Capital University of Physical 
Education and Sports, Beijing, China
2School of Physical Education and Training, Capital University of Physical 
Education and Sports, Beijing, China

Abstract
Background  Professional identity is a crucial psychological construct that shapes pre-service physical education 
(PE) teachers’ academic engagement, persistence, and future career commitment. However, limited research has 
examined the psychological mechanisms that foster the development of professional identity in this population. This 
study explores how self-efficacy contributes to the formation of professional identity among PE pre-service teachers, 
with a particular focus on the mediating roles of meaning in life and self-esteem.

Method  A cross-sectional study was conducted with 465 PE pre-service teachers. Data on self-efficacy, meaning 
in life, self-esteem, and professional identity were collected through validated self-report questionnaires. Structural 
equation modeling was used to analyze the direct and indirect effects of self-efficacy on professional identity and to 
test the mediating roles of meaning in life and self-esteem.

Results  The findings revealed that self-efficacy was positively associated with professional identity. Additionally, 
meaning in life and self-esteem were found to mediate this relationship. Specifically, self-efficacy was linked to higher 
levels of professional identity through both independent mediating effects of meaning in life and self-esteem and a 
chain mediation effect involving both variables. These findings provide insights into the psychological mechanisms 
underlying the development of professional identity among pre-service PE teachers.

Conclusion  The findings highlight the psychological pathways through which self-efficacy shapes professional 
identity in pre-service PE teachers. Enhancing teacher training programs to foster self-efficacy, promote a sense of 
meaning, and strengthen self-esteem may be critical for developing a stable and positive professional identity. These 
insights provide practical implications for improving teacher education and reducing attrition in the field of physical 
education.
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Introduction
In recent years, there has been growing scholarly inter-
est in understanding how teachers construct their profes-
sional identity, particularly during the pre-service phase 
of teacher education. As teacher shortages and early-
career attrition continue to pose global challenges, it is 
critical to investigate not only what professional identity 
is, but also how it forms and can be supported during 
teacher preparation.

Professional identity refers to an individual’s under-
standing, perception, and sense of belonging to their 
chosen professional role. It reflects one’s professional val-
ues, beliefs, and emotional commitment to teaching [1]. 
This construct has been widely recognized as a key factor 
influencing teacher quality and retention. The formation 
of professional identity is influenced by personal experi-
ences, social interactions, and cultural contexts, making 
it a complex and multidimensional psychological pro-
cess. Research suggests that professional identity affects 
teachers’ emotions, cognition, and behavioral tendencies 
[2]. Moreover, it directly impacts their teaching prac-
tices, career development, and attitudes toward educa-
tional reforms [3, 4]. Teachers with a strong professional 
identity tend to exhibit greater professional commitment 
and enthusiasm, enabling them to manage occupational 
stress and challenges more effectively [5]. Additionally, a 
well-developed professional identity positively influences 
students’ academic performance [6]. Thus, examining the 
formation of professional identity has both theoretical 
and practical relevance for education systems worldwide.

Although existing research has explored teacher pro-
fessional identity from multiple perspectives, most stud-
ies have focused on in-service teachers, particularly those 
in general academic subjects [7–11]. In contrast, pre-
service PE teachers remain an under-researched group, 
despite encountering unique challenges in identity for-
mation. Pre-service PE teachers face unique challenges in 
forming their professional identity, including the margin-
alization of PE within the education system, the under-
valuation of PE teachers’ professional roles, and limited 
career development opportunities [12, 13]. These factors 
may weaken their sense of professional belonging and, 
consequently, impact their long-term career develop-
ment. However, few studies have examined the specific 
pathways and key factors influencing the professional 
identity formation of pre-service PE teachers. Further-
more, existing studies have primarily focused on external 
influences on professional identity, such as school envi-
ronments and social support [14, 15], or have analyzed its 
key components [11]. Limited attention has been given to 
the underlying psychological mechanisms that contribute 
to professional identity development. While some studies 
have investigated the effects of self-efficacy, meaning in 
life, and self-esteem on individual development [16–18], 

there is a growing recognition that these psychological 
resources are interrelated and may act together to influ-
ence identity formation.

Recent research emphasizes the role of cognitive-affec-
tive variables in shaping pre-service teachers’ profes-
sional dispositions. For instance, Orakcı et al. [19] found 
that self-efficacy significantly mediates the relationship 
between cognitive flexibility and critical thinking dis-
position, suggesting that self-efficacy not only facilitates 
adaptive learning but also promotes the internalization of 
professional goals. Another study further demonstrated 
that self-efficacy enhances individuals’ perceived control 
over complex situations, thereby directly promoting the 
development of creative thinking, which is closely linked 
to critical thinking disposition [20]. These findings high-
light the need to further investigate how self-efficacy 
functions within broader motivational and identity-
related frameworks. Against this backdrop, a critical 
problem remains insufficiently addressed: how do inter-
nal psychological mechanisms—specifically self-efficacy, 
meaning in life, and self-esteem—interact to shape the 
professional identity of pre-service PE teachers, espe-
cially in the context of a marginalized discipline? Against 
this backdrop, a critical research problem emerges: while 
existing studies acknowledge the importance of self-
efficacy and related psychological factors, how these 
variables interact to shape the professional identity of 
pre-service PE teachers remains underexplored—partic-
ularly in the context of a marginalized discipline.

Grounded in Self-Determination Theory (SDT), this 
study explores the mechanisms through which self-effi-
cacy, meaning in life, and self-esteem influence the pro-
fessional identity of pre-service PE teachers. Self-efficacy 
reflects an individual’s belief in their own abilities and is 
closely associated with the development of professional 
identity [21]. However, professional identity extends 
beyond a mere perception and understanding of PE edu-
cation; it is a multidimensional construct encompassing 
a sense of belonging, role identity, and career expecta-
tions. Meaning in life and self-esteem are central con-
structs in motivational and well-being research, and may 
serve as mechanisms by which self-efficacy contributes to 
stable professional commitment. Thus, this study seeks 
to clarify how self-efficacy indirectly influences profes-
sional identity through meaning in life and self-esteem, 
rather than treating it as a direct measure of professional 
identity. By examining the underlying psychological 
mechanisms, this study emphasizes the role of intrinsic 
motivation in the development of professional identity. 
A theoretical model incorporating a chain mediation 
effect is constructed to test the relationships among self-
efficacy, meaning in life, self-esteem, and professional 
identity.
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The primary objectives of this study are to examine the 
influence of self-efficacy on the professional identity of 
pre-service PE teachers, explore the mediating roles of 
meaning in life and self-esteem, and provide theoretical 
support for teacher educators. Additionally, this study 
aims to offer empirical evidence to enhance the profes-
sional identity of pre-service PE teachers and support 
their career development. By focusing on internal psy-
chological strengths, this study enriches the theoreti-
cal framework of professional identity and contributes 
to broader efforts aimed at improving teacher educa-
tion, especially within underrepresented disciplines like 
PE. Through empirical analysis, it aims to uncover the 
mechanisms by which self-efficacy, meaning in life, and 
self-esteem contribute to professional identity, provid-
ing practical insights for teacher education programs 
and professional training. Furthermore, this study under-
scores the importance of professional identity in teacher 
career development, offering policy recommendations 
and educational interventions to strengthen the profes-
sional belonging of pre-service PE teachers. Moreover, 
while the findings are particularly relevant to pre-service 
PE teachers, they may also have broader implications for 
teacher education in other subject areas. Future research 
should examine whether these relationships hold across 
different disciplines and cultural contexts, further vali-
dating the generalizability of the proposed framework.

Literature review
The theoretical framework
SDT posits that an individual’s behavior is influenced not 
only by external factors but also by intrinsic motivation 
[22, 23]. SDT highlights three fundamental psychologi-
cal needs—competence, relatedness, and autonomy—as 
essential drivers of intrinsic motivation, effective behav-
ior, and personal development [24]. When these psycho-
logical needs are fulfilled, individuals are more likely to 
develop sustained intrinsic motivation, which in turn 
enhances their career adaptability and long-term profes-
sional growth. In the development of teachers’ profes-
sional identity, these three psychological needs interact 
to shape teachers’ perceptions of and sense of belonging 
to their professional roles [25]. A strong sense of com-
petence enhances confidence in one’s ability to fulfill 
professional responsibilities, relatedness fosters a sense 
of connection with the teaching community, and auton-
omy supports self-directed professional engagement. 
Together, these needs contribute to the development and 
reinforcement of teachers’ professional identity.

This study adopts SDT as a framework to explore the 
mechanisms through which self-efficacy, meaning in life, 
and self-esteem contribute to the professional identity of 
pre-service PE teachers. Previous research has indicated 
that self-efficacy, as an individual’s belief in their own 

abilities, is closely linked to competence and may shape 
perceptions of and attitudes toward professional roles 
[26]. Among pre-service PE teachers, individuals with 
higher self-efficacy tend to exhibit greater confidence, 
which may translate into a stronger sense of professional 
identity in teaching practice. However, this relationship is 
unlikely to be direct and may be influenced by other psy-
chological factors.

Meaning in life, defined as an individual’s recognition 
of their life goals and values, is closely related to related-
ness and may play a crucial role in the development of 
professional identity. When pre-service PE teachers per-
ceive their career goals as meaningful, they may expe-
rience a stronger sense of professional belonging and 
greater commitment to their professional development. 
Prior studies suggest that meaning in life provides indi-
viduals with psychological stability and may influence 
their professional attitudes [27]. Therefore, meaning in 
life may serve as an intermediary between self-efficacy 
and professional identity, reinforcing an individual’s com-
mitment to their professional trajectory.

Similarly, self-esteem, which is strongly associated with 
autonomy, may further shape professional identity. An 
individual’s level of self-esteem is typically influenced by 
a combination of perceived competence and social recog-
nition. An increase in meaning in life may foster greater 
self-confidence, which in turn may contribute to higher 
levels of self-esteem [28]. Research has also indicated 
that higher self-esteem is linked to a more stable sense of 
professional identity [29]. Thus, self-esteem may act as a 
bridge between meaning in life and professional identity, 
helping individuals positively integrate their professional 
roles into their self-concept.

Based on these theoretical considerations, this study 
examines how self-efficacy indirectly relates to profes-
sional identity through the sequential effects of meaning 
in life and self-esteem. By comprehensively analyzing the 
relationships among these variables, this study seeks to 
provide theoretical insights and practical implications for 
supporting the professional development of pre-service 
PE teachers.

Self-efficacy and professional identity
Self-efficacy refers to an individual’s belief in their abil-
ity to successfully complete tasks or overcome challenges 
in a specific context [30]. This belief not only influences 
behavioral choices but also determines the level of effort 
invested and emotional responses when facing difficul-
ties [31]. As a core psychological resource, self-efficacy 
reflects an individual’s self-assessment of their future 
performance, focusing on the perception of ability rather 
than actual ability levels. Studies have shown that individ-
uals with high self-efficacy tend to demonstrate greater 
perseverance and optimism when facing challenges, 
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while those with low self-efficacy are more likely to avoid 
or give up due to negative emotions, such as anxiety and 
fear [32]. Additionally, self-efficacy is dynamic, adjusting 
over time as experiences accumulate and environments 
change [33].

In the process of forming professional identity, self-
efficacy plays a crucial role. A study on inclusive educa-
tion teachers found that those with higher self-efficacy 
displayed greater engagement and problem-solving pro-
activity in their teaching, which, in turn, enhanced their 
professional identity [34]. Another study demonstrated 
that the teaching self-efficacy of rural PE teachers, which 
includes dimensions such as classroom management, stu-
dent participation, and teaching strategies, significantly 
predicted their professional identity [35]. These studies 
suggest that self-efficacy positively influences profes-
sional identity by motivating teachers and enhancing 
their behavioral performance. SDT posits that confidence 
in task completion is a key component of motivation 
[36]. Motivation is not only a crucial driver of teacher 
behavior but also a key factor in the formation of pro-
fessional identity. Watt and Richardson emphasized the 
close relationship between self-efficacy and professional 
behavior [37], while Canrinus et al. demonstrated that 
self-efficacy is a fundamental condition for the develop-
ment of professional identity [38]. Professional identity is 
a dynamic psychological trait that reflects an individual’s 
ongoing recognition and positioning within their profes-
sion [1]. Research indicates that individuals with high 
self-efficacy tend to have stronger career commitment 
and exhibit greater career value and job satisfaction [39]. 
For instance, a study on Iranian foreign language teach-
ers found a significant positive correlation between self-
efficacy and professional identity [40]. Furthermore, Li 
et al. also confirmed a mutually reinforcing relationship 
between professional identity and self-efficacy in a sam-
ple of high school students [41]. It should be emphasized 
that professional identity does not develop rapidly, but 
rather develops through the ongoing interaction between 
the individual and the social environment. Ibarra pro-
posed that individuals typically experience a phase of 
tentative identity before their professional identity is 
fully established [42]. Longitudinal research by Dobrow 
and Higgins found that the clarity of professional iden-
tity increases over time [43]. In this process, self-efficacy, 
as a crucial psychological resource, plays an active role 
in promoting the formation and consolidation of profes-
sional identity.

The role of meaning in life in the impact of self-efficacy on 
professional identity
Meaning in life refers to an individual’s perception of 
the value and significance of life, comprising two core 
dimensions: the presence of meaning and the search for 

meaning. The former reflects the clarity of an individual’s 
life goals and their understanding of their own position, 
while the latter refers to the intensity and effort invested 
in the ongoing exploration of life’s meaning, often aris-
ing from dissatisfaction with the present or a desire for 
higher significance [44]. Meaning in life is an important 
indicator of psychological well-being, and individuals 
with higher meaning in life typically demonstrate greater 
openness, resilience, and a more positive outlook on life 
[45]. In contrast, a lack of meaning in life may lead to 
negative worldviews and confusion in life experiences.

There is a significant positive relationship between 
self-efficacy and meaning in life. Research has shown 
that self-efficacy can significantly influence an individu-
al’s level of effort and perseverance, making it easier for 
them to experience a sense of achievement while pursu-
ing goals, thereby enhancing their perception of meaning 
in life [30]. Individuals with higher self-efficacy typically 
provide positive guidance for their actions and experi-
ence a stronger sense of value and purpose after com-
pleting tasks [31]. In educational research, teachers with 
high self-efficacy tend to believe that their efforts can 
help students make progress. This belief, particularly 
when working with students facing learning difficulties, 
strengthens their sense of meaning in their teaching work 
[46]. In contrast, teachers with low self-efficacy may feel 
powerless, which diminishes their perception of meaning 
in life. Furthermore, self-efficacy enhances an individual’s 
initiative and sense of purpose, enabling them to better 
cope with challenges in life. This ability drives individuals 
to maintain enthusiasm and goal-oriented motivation in 
complex environments, thereby strengthening their sense 
of meaning in life [33]. Therefore, self-efficacy not only 
plays a role in task completion but also enhances mean-
ing in life, improving individuals’ life experiences and 
psychological well-being.

Meaning in life is a significant predictor of professional 
identity, especially in terms of an individual’s under-
standing of the value and goals of their profession. Indi-
viduals with high meaning in life are more likely to align 
their personal life goals with their professional objec-
tives, thereby finding a sense of direction and belonging 
in their careers [47]. Studies show that individuals with 
high meaning in life not only demonstrate greater inter-
est and engagement in their professional tasks but also 
exhibit stronger psychological resilience and adaptability 
when facing career challenges [45]. These positive emo-
tional experiences and proactive behaviors further pro-
mote the development of professional identity. According 
to SDT, meaning in life fulfills basic psychological needs 
such as autonomy, competence, and relatedness, and the 
satisfaction of these needs is crucial for the formation of 
professional identity [36]. Specifically, individuals with 
high meaning in life are more likely to adopt positive 
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future-oriented strategies, strive to achieve professional 
goals, and experience a sense of accomplishment and 
pride in their professional activities. These emotional 
experiences further strengthen their identification with 
their professional identity, leading to greater investment 
in career development [39]. Additionally, meaning in life 
promotes professional identity by enhancing individuals’ 
positive evaluation of their professional role and under-
standing of its significance. For example, individuals with 
high meaning in life are more likely to perceive their pro-
fession as important to society, making them more will-
ing to embrace the difficulties and challenges within their 
careers. This attitude helps individuals maintain a posi-
tive outlook in complex professional environments, fur-
ther reinforcing their sense of value and belonging within 
their profession.

The role of self-esteem in the impact of self-efficacy on 
professional identity
Self-efficacy and self-esteem are key components of self-
assessment. They can serve as indicators of performance 
in specific tasks or as general traits of the individual. 
Although conceptually distinct—self-efficacy primarily 
concerns an individual’s belief in their ability to accom-
plish specific tasks, while self-esteem focuses on an 
individual’s emotional evaluation of their self-worth—
research has shown that there is a significant correlation 
between the two [48]. As a belief in future behavioral 
success, self-efficacy can significantly predict an indi-
vidual’s level of self-esteem and intrinsic sense of value 
[49]. Self-esteem refers to an individual’s overall evalua-
tion of their worthiness to be loved, respected, and suc-
cessful, expressed through their perception of their own 
abilities, value, and significance. Individuals with high 
self-esteem tend to engage in positive self-evaluations, 
perceiving themselves as valuable and accepted, whereas 
those with low self-esteem often have negative self-per-
ceptions, even feeling worthless [50]. Self-esteem is not 
only an emotional experience but also a psychological 
resource that promotes positive individual development. 
Studies have shown that an increase in self-efficacy sig-
nificantly boosts self-esteem, with successful experiences 
reinforcing an individual’s recognition of their abilities 
[51]. Among teachers, teaching self-efficacy significantly 
influences their level of self-esteem. Teachers with higher 
self-efficacy typically have more confidence in helping 
students overcome learning difficulties, and this confi-
dence translates into a sense of accomplishment and self-
worth [46]. Research has found that individuals with high 
self-efficacy often exhibit higher levels of self-esteem 
when facing career challenges, a correlation that is espe-
cially notable among pre-service teachers and teachers 
[29, 52]. Thus, self-efficacy not only serves as a prereq-
uisite for healthy self-esteem but also helps individuals 

develop a positive self-image by strengthening their belief 
in success and their ability to take action [53].

self-esteem is closely related to professional identity. 
Individuals with high self-esteem are more likely to find 
meaning and a sense of belonging in their careers, and 
this positive self-perception helps in the formation and 
consolidation of professional identity. Studies have shown 
that high self-esteem not only enables individuals to cope 
more actively with career challenges and stress but also 
strengthens their sense of professional belonging [54]. 
Self-esteem promotes professional identity by enhanc-
ing emotional experiences and psychological security. 
Individuals with high self-esteem typically exhibit stron-
ger social behaviors, autonomy, and adaptability. They 
not only maintain clarity in their career goals but also 
improve their self-efficacy and job satisfaction through a 
positive attitude toward their profession [52]. For exam-
ple, research on nurses has shown a strong positive cor-
relation between self-esteem and professional identity. 
Nurses with high self-esteem are more likely to expe-
rience a sense of value and purpose in their work, thus 
enhancing their identification with their professional role 
[55]. Additionally, self-esteem’s impact on professional 
identity is evident in the acceptance of professional iden-
tity. High self-esteem individuals are more likely to view 
challenges and achievements in a positive light, aligning 
their career goals with their self-worth, which further 
strengthens their professional identity. In contrast, indi-
viduals with low self-esteem are more vulnerable to set-
backs and negative emotions, leading to a more negative 
attitude toward their professional identity [52].

Meaning in life and self-esteem play a key role in the 
formation of professional identity. Meaning in life refers 
to an individual’s perception of the value and goals of life, 
and it is a stable predictor of psychological well-being 
as well as an important psychological resource for cop-
ing with stress and life challenges [56]. When individu-
als perceive life as having clear meaning and direction, 
they are more likely to experience positive emotions and 
form affirmations of their self-worth. This positive psy-
chological experience helps individuals enhance their 
self-esteem, leading them to view themselves and life’s 
challenges more positively [50]. In contrast, individuals 
who lack a sense of meaning in life often feel empty and 
helpless, displaying negative emotions and a pessimistic 
attitude toward life. Terror Management Theory (TMT) 
suggests that meaning and the perception of mean-
ing itself form the basis of self-esteem. By perceiving 
life’s meaning, individuals can view their existence more 
positively, thereby enhancing their self-identity and self-
esteem [57]. Self-determination theory further supports 
this view, proposing that meaning in life promotes intrin-
sic motivation, facilitates self-actualization, and ulti-
mately boosts self-esteem [36]. Research has shown that 
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meaning in life is a significant predictor of self-esteem, 
significantly enhancing an individual’s sense of self-
worth [56]. For example, a study on university students 
found that individuals with a higher sense of meaning in 
life exhibited stronger levels of self-esteem, indicating a 
tendency to positively evaluate their value and achieve-
ments in life [58]. Furthermore, Baumeister proposed 
that meaning in life stems from the fulfillment of four 
basic needs: purpose, correctness, efficacy, and self-
worth [59]. Among these, efficacy and self-worth are core 
components of self-esteem, meaning that meaning in life 
is an important psychological resource for building self-
esteem. Research by Halama and Dedova further verified 
this idea [60], showing that the emotional satisfaction 
brought by meaning in life not only improves individuals’ 
positive emotions but also enhances their sense of self-
worth. When individuals perceive their lives as having 
clear goals and direction, they are more likely to feel their 
own value and importance, thereby exhibiting higher lev-
els of self-esteem.

As an individual’s belief in their own abilities, self-effi-
cacy not only directly enhances meaning in life but also 
indirectly influences self-esteem through meaning in life 
[51]. This indicates that self-efficacy can enhance profes-
sional identity by strengthening individuals’ perceptions 
of life goals and meaning, stimulating positive emotional 
experiences and a sense of self-worth. Research shows 
that meaning in life helps individuals better integrate 
the cognitive and emotional components of their profes-
sional roles, thereby strengthening professional identity 
[60]. When individuals perceive their lives as meaningful, 
they are more likely to project this sense of meaning onto 
their careers, finding value and belonging in their profes-
sional lives. Individuals with high meaning in life demon-
strate greater motivation and resilience in their careers 
and are more likely to experience pride and accomplish-
ment. These positive emotions further reinforce their 
professional identity [50]. On the other hand, self-esteem, 
as an individual’s comprehensive evaluation of their self-
worth, is closely related to professional identity. Individu-
als with high self-esteem are more likely to accept their 
professional roles and exhibit more positive attitudes and 
behaviors toward their careers [54]. The enhancement of 
self-esteem helps individuals confidently face challenges 
and stressors in their careers, while also strengthen-
ing their job satisfaction and professional identity. The 
combination of meaning in life and self-esteem provides 
powerful psychological support for the formation of pro-
fessional identity.

Based on the above discussion, this study proposes the 
following hypotheses:

H1: Self-efficacy positively predicts professional 
identity.

H2: Meaning in life mediates the effect of self-efficacy 
on professional identity.

H3: Self-esteem mediates the effect of self-efficacy on 
professional identity.

H4: Self-efficacy is positively associated with profes-
sional identity through the chain mediating roles of 
meaning in life and self-esteem.

Method
Research design
This study targeted government-funded pre-service 
PE teachers at a specialized sports university in China, 
selecting undergraduate students majoring in PE educa-
tion (freshman to senior year) as participants. A strati-
fied cluster sampling design was adopted, consisting of 
two phases. In the first phase (stratification phase), pre-
service PE teachers were categorized into four distinct 
subgroups based on their academic year (freshman to 
senior). In the second phase (cluster sampling phase), a 
random number generator was used to randomly select 
three intact class groups from each academic year, result-
ing in a total sample frame of 12 class groups (N = 603).

Procedure and sample
The data collection process followed a systematic and 
standardized procedure to ensure accuracy and reliabil-
ity. An assessment of the distribution of government-
funded pre-service PE teachers at the selected sports 
university was conducted, and administrators responsible 
for teacher training were consulted to obtain participant 
information.

To ensure consistency and efficiency, data collection 
was conducted entirely online using an anonymous sur-
vey via the Questionnaire Star platform. A total of 603 
pre-service PE teachers were selected from the univer-
sity to participate in the questionnaire survey, which was 
conducted between November 2024 and January 2025. 
The questionnaire link was distributed by faculty mem-
bers, and participants completed it within a specified 
timeframe in a classroom setting, supervised by program 
administrators to minimize response bias.

Before the survey, instructors explained the study, 
emphasizing voluntary participation and anonym-
ity. Researchers were available to address any ques-
tions. Upon completion, responses were automatically 
recorded and stored by Questionnaire Star, ensuring data 
integrity and compliance with ethical research standards. 
After excluding invalid, duplicate, and logically inconsis-
tent responses, a total of 465 valid questionnaires were 
obtained, yielding a response rate of 77.11%. Among the 
valid responses, 342 were male (73.55%) and 123 were 
female (26.45%). Participants were distributed across four 
academic years, with 78 first-year students, 167  s-year 
students, 134 third-year students, and 86 fourth-year 
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students, and an average age of 19.99 years (SD = ± 1.19). 
This study was approved and authorized by the Ethics 
Committee of the participating university, and all partici-
pants read and signed the informed consent form before 
the survey.

Measures
Professional identification scale for normal students (PISNS)
The Professional Identification Scale for Normal Stu-
dents, developed by Wang et al. [61], was used to mea-
sure professional identity in this study. The scale was 
designed to align with China’s national context and policy 
framework, making it suitable for diverse groups of pre-
service teachers. It includes four dimensions: career will-
ingness and expectations, career will, career values, and 
career efficacy, with a total of 12 items. The scale uses a 
5-point Likert rating, where 1 represents “Strongly Dis-
agree” and 5 represents “Strongly Agree.” Higher scores 
indicate a higher level of professional identity. In this 
study, the Cronbach’s α coefficient for the entire scale was 
0.907, with Cronbach’s α coefficients for the four dimen-
sions being 0.935, 0.836, 0.867, and 0.943, respectively, 
indicating good internal consistency.

General self-efficacy scale (GSES)
The General Self-Efficacy Scale, developed by Schwar-
zer [62], was used to measure general self-efficacy and 
has been validated with good reliability and validity in 
Chinese college student populations, making it widely 
applicable [63]. This scale consists of 10 items and uses 
a 6-point Likert scale, where 1 indicates “Strongly Dis-
agree” and 6 indicates “Strongly Agree.” Higher scores 
indicate a higher level of general self-efficacy. In this 
study, the Cronbach’s α coefficient for the scale was 0.956, 
indicating excellent internal consistency.

Meaning in life questionnaire (MLQ)
The Meaning in Life Questionnaire, developed by Steger 
et al. [64] and revised by Liu and Gan [65], was used to 
assess meaning in life. The scale includes 10 items, cov-
ering two dimensions of meaning in life: Presence of 
Meaning in Life (POM) and Search for Meaning (SFM). 
The scale uses a 7-point Likert scale, ranging from 1 
(“Strongly Disagree”) to 7 (“Strongly Agree”). Higher 
scores indicate stronger meaning in life. In this study, 
the Cronbach’s α coefficient for the scale was 0.915, with 
Cronbach’s α coefficients for the two dimensions being 
0.945 and 0.831, respectively, demonstrating good inter-
nal consistency.

Self-esteem scale (SES)
The Self-Esteem Scale, developed by Rosenberg [66] and 
revised by Wang et al. [61], was used to assess the par-
ticipants’ self-esteem. The scale consists of 10 items and 

uses a 4-point Likert scale, where 1 indicates “Strongly 
Disagree” and 4 indicates “Strongly Agree.” Higher scores 
indicate a higher level of self-esteem. In this study, the 
Cronbach’s α coefficient for the scale was 0.792, indicat-
ing good internal consistency.

Quality control
A pretest was conducted before the formal study to 
ensure the clarity and comprehensibility of the ques-
tionnaire items. The pretest was administered to 10 
pre-service physical education teachers and 3 faculty 
members to assess whether any items contained ambigu-
ous expressions or comprehension difficulties. The feed-
back indicated that all items were clearly understood by 
the participants, and no modifications were necessary. 
Therefore, the questionnaire was deemed suitable for 
large-scale formal administration.

After data collection, the research team conducted 
a second screening of the returned questionnaires, 
excluding those with incomplete information or invalid 
responses. The valid questionnaire data were entered into 
statistical analysis software using a double-entry process 
by two independent individuals to ensure accuracy and 
reliability of the data entry.

Statistical analysis
Data analysis was conducted using IBM SPSS 26.0 and 
Mplus 8.3 statistical software. Common method bias 
was tested using SPSS 26.0 prior to formal data analy-
sis. Correlation analysis was then performed using IBM 
SPSS 26.0, and latent variable structural equation mod-
eling (SEM) was conducted using Mplus 8.3 to test the 
hypothesized mediation effects. The number of Boot-
strap samples was set to 5000, with the significance level 
set at α = 0.05.

Results
Common method bias test
Since all the variables in this study were measured 
using self-reports, program and statistical controls 
were employed to address common method bias. In 
terms of program control, measures such as anonymous 
responses, revising ambiguous wording, and providing 
detailed explanations for potentially confusing state-
ments were implemented to reduce potential bias. Sta-
tistically, Harman’s single-factor test was conducted, and 
the results showed that eight eigenvalues were greater 
than 1, with the first factor accounting for 37.39% of 
the variance, falling below the critical threshold of 40%. 
Additionally, a single-factor confirmatory factor analysis 
was performed to test for common method bias across all 
self-reported items. The results indicated poor model fit, 
with the following fit indices: χ²/df = 54.20, CFI = 0.623, 
GFI = 0.729, AGFI = 0.574, NFI = 0.616, RMSEA = 0.236. 
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Therefore, the study did not exhibit serious common 
method bias.

Correlation analysis
After controlling for gender, age, and academic year, 
the correlation analysis results among the variables are 
presented in Table  1. Professional identity was showed 
significant positive correlations with meaning in life, self-
esteem, and self-efficacy, with correlation coefficients of 
0.624, 0.479, and 0.310, respectively (all p-values below 
0.001). Similarly, meaning in life was significantly posi-
tively correlated with self-esteem and self-efficacy, with 
correlation coefficients of 0.456 and 0.464, respectively 
(all p-values below 0.001). Additionally, the correlation 
coefficient between self-esteem and self-efficacy was 
0.438 (p < 0.001). These results suggest significant associ-
ations between professional identity, meaning in life, self-
esteem, and self-efficacy, providing an important basis 
for subsequent hypothesis testing.

Mediation effect test
The mediation effect was tested using Wen and Ye’s [67] 
recommended process. This approach combines the 
advantages of both sequential testing and the Bootstrap 
method, enhancing both the control of Type I error rates 
and the interpretability of the results. Specifically, the 

analysis was conducted using Mplus software, which pro-
vides a complete set of results, including sequential test-
ing and Bootstrap confidence intervals. After controlling 
for gender, age, and academic year, a Bootstrap method 
with 5000 resamples was applied to calculate the 95% 
confidence intervals of the mediation effects, ensuring 
the reliability and precision of the results.

Following the multiple mediation test procedure, 
the direct effects model was tested first, and the results 
showed that the direct effect path coefficient was sig-
nificant (γ = 0.187, p < 0.001). Next, the mediation vari-
ables—meaning in life and self-esteem—were added to 
the model, and the results (see Fig.  1) indicated that all 
paths were significant except for the direct effect path (γ 
= -0.151, p > 0.05). The model fit indices were satisfac-
tory, with the following values: χ²/df = 4.35, GFI = 0.95, 
NFI = 0.95, RFI = 0.92, IFI = 0.96, TLI = 0.94, CFI = 0.96, 
RMSEA = 0.08. These results suggest that the proposed 
model fits well and explains the data effectively.

The bias-corrected non-parametric percentile Boot-
strap method was employed to randomly draw 5,000 
samples from the original dataset to test the significance 
of the mediation effects. The Bootstrap analysis results 
(see Table 2) revealed that the mediation effect consisted 
of three indirect effect paths:

Table 1  Descriptive statistics and partial correlation analysis between variables (N = 465)
Variables M SD 1 2 3 4
1.Self efficacy 29.35 6.38 1
2.Meaning in life 54.83 9.92 0.47*** 1
3.Self esteem 29.87 4.11 0.44*** 0.46*** 1
4.Professional identity 49.60 6.95 0.31*** 0.62*** 0.48*** 1
Note: ***P < 0.001

Fig. 1  Chain Mediation Path Model of Meaning in Life and Self-Esteem in the Relationship Between Self-Efficacy and Professional Identity
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Self-efficacy → meaning in life → professional iden-
tity  The standardized path coefficient for this indirect 
effect was 0.418, with a confidence interval excluding 0 
(p < 0.001). This result indicates that meaning in life sig-
nificantly mediates the relationship between self-efficacy 
and professional identity, contributing to 53.06% of the 
total effect.

Self-efficacy → Self-esteem → professional iden-
tity  The standardized path coefficient for this indirect 
effect was 0.041, with a confidence interval excluding 0 
(p < 0.001). This suggests that self-esteem significantly 
mediates the relationship between self-efficacy and pro-
fessional identity, although its contribution to the total 
effect was relatively smaller (5.20%).

Self-efficacy → meaning in life → Self-esteem → 
professional identity (chain mediation effect)  The 
standardized path coefficient for this indirect effect was 
0.061, with a confidence interval excluding 0 (p < 0.001). 
This finding highlights that the chain mediation effect via 
meaning in life and self-esteem significantly impacts pro-
fessional identity, accounting for 7.74% of the total effect.
These results indicate that self-efficacy positively influ-
ences professional identity through the mediating effects 
of meaning in life, self-esteem, and their chain media-
tion. These findings further confirm the robustness of the 
mediation effect and the theoretical model’s validity.

Discussion
This study examined the relationship between self-
efficacy and professional identity among pre-service 
PE teachers. The findings indicate a significant positive 
association between self-efficacy and professional iden-
tity, supporting Hypothesis H1. This result aligns with 
previous research [39, 40, 68], suggesting that that pre-
service PE teachers with higher self-efficacy tend to dem-
onstrate greater confidence in their teaching practice, 
respond more actively to teaching challenges, and exhibit 
a higher level of professional identity. In contrast, those 
with lower self-efficacy may lack confidence and effec-
tive coping strategies when facing teaching challenges, 
which could result in lower levels of professional identity 

and potentially impact their career aspirations. While 
this study supports the association between self-efficacy 
and professional identity, further research employing 
longitudinal designs or experimental methods is needed 
to establish a clearer understanding of their causal 
relationship.

This study validated Hypothesis H2, revealing that 
meaning in life mediates the relationship between self-
efficacy and professional identity. This finding is consis-
tent with prior research and expands the understanding 
of how self-efficacy contributes to professional iden-
tity development [69]. Previous studies have suggested 
that individuals with higher self-efficacy tend to exhibit 
greater goal orientation and motivation. As an individ-
ual’s perception of life goals and values, meaning in life 
plays a crucial role in shaping professional identity. By 
integrating these three variables, this study further clari-
fies how self-efficacy indirectly influences professional 
identity through the reinforcement of meaning in life. 
According to self-efficacy theory [30], individuals’ con-
fidence in their abilities affects their initiative and per-
sistence, enabling them to face challenges with greater 
resilience and reinforcing their identification with their 
professional role. For pre-service PE teachers, higher self-
efficacy may help them remain committed to their goals, 
perceive their efforts as meaningful, and strengthen 
their professional identity. Furthermore, meaning in life 
not only helps individuals recognize the intrinsic value 
of their profession but also enhances a sense of accom-
plishment and belonging [70], further motivating them to 
invest in their professional development. When pre-ser-
vice PE teachers perceive their work as meaningful, they 
are more likely to develop a stronger professional iden-
tity and may also be more inclined to pursue a long-term 
teaching career. Future research could further investigate 
the long-term role of meaning in life in shaping profes-
sional identity and examine whether its effects vary 
across different stages of career development.

This study further validated Hypothesis H3, dem-
onstrating that self-esteem mediates the relationship 
between self-efficacy and professional identity. This 
finding is consistent with previous studies, which indi-
cate a positive association between self-efficacy and 

Table 2  Direct, indirect, and total effects in the multiple mediator model
Path Estimated

effect
Boot LLCI Boot ULCI Ratio

Direct effect
SEF→PI -0.15 -0.33 0.02 34%
All indirect effects 0.52 0.23 0.91 66%
SEF→MIL→PI 0.42 0.22 0.65 53.06%
SEF→SES→PI 0.04 0.01 0.11 5.2%
SEF→MIL→SES→PI 0.06 0.01 0.15 7.74%
Note: SEF, Self-efficacy. PI, Professional identity. MIL, Meaning in life. SES, Self-esteem. Boot LLCI, the lower bound of the 95% confidence interval. Boot ULCI, the 
upper limit of the 95% confidence interval (Percentile Bootstrap Method with Bias Correction). The Bootstrap sample size is set at 5000
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self-esteem [46, 51, 53], as well as evidence suggesting 
that higher self-esteem contributes to professional iden-
tity development [53, 54]. This study further elucidates 
the underlying pattern of this relationship, indicating that 
self-efficacy is closely associated with self-esteem, which 
serves as a mediator between self-efficacy and profes-
sional identity. In other words, individuals with higher 
levels of self-efficacy tend to exhibit greater self-esteem, 
and those with higher self-esteem are generally more 
likely to develop a stronger sense of professional identity. 
Specifically, individuals with higher self-efficacy tend to 
exhibit greater confidence and a more positive attitude 
when facing professional challenges. They are more resil-
ient in coping with stress and difficulties, which in turn 
strengthens their self-esteem. As self-esteem increases, 
individuals’ recognition of their own competence and 
self-worth is further reinforced, contributing to a stron-
ger sense of professional identity [26]. This mechanism 
aligns with the findings of Huang et al. [71], which sug-
gest that self-efficacy and self-esteem are closely linked, 
and individuals with higher self-esteem typically exhibit 
greater professional identity and more proactive profes-
sional behaviors. From the perspective of social identity 
theory, professional identity can be seen as an extension 
of social identity, where an individual’s sense of belong-
ing to a specific professional group influences their 
professional identity [72]. For pre-service PE teachers, 
higher self-efficacy and self-esteem may not only lead to 
greater engagement in teaching practice but also foster a 
stronger sense of belonging and identification within the 
teaching community, further consolidating their profes-
sional identity [46]. This is particularly crucial given the 
marginalized status of physical education in many edu-
cational systems, where pre-service PE teachers often 
require additional psychological support to counteract 
societal undervaluation of their profession. Therefore, 
efforts to enhance the professional identity of pre-service 
PE teachers should not be limited to improving teach-
ing skills and subject knowledge but should also focus on 
strengthening their self-efficacy and self-esteem to foster 
greater professional resilience.

This study further explored the chain mediating role 
of meaning in life and self-esteem in the relationship 
between self-efficacy and professional identity, support-
ing Hypothesis H4. This finding aligns with previous 
research, which has established a significant positive 
association between meaning in life and self-esteem [56, 
73], both of which play crucial roles in the development 
of professional identity. Individuals with a stronger sense 
of meaning in life tend to exhibit higher self-esteem, and 
those with higher self-esteem are generally more likely to 
develop a stronger sense of professional identity [70]. The 
findings of this study further suggest that self-efficacy is 
closely associated with meaning in life and self-esteem, 

which may contribute to greater confidence in the face of 
professional challenges and the development of a more 
stable self-concept, thereby being linked to the enhance-
ment of professional identity. One key mechanism 
through which self-efficacy may influence professional 
identity is by enhancing meaning in life, helping individu-
als maintain confidence and recognize the value of their 
efforts in the face of occupational pressures and chal-
lenges. This strengthened sense of meaning, in turn, facil-
itates higher self-esteem, leading individuals to affirm 
their abilities and professional roles, which ultimately 
promotes professional identity development. Prior 
research has highlighted meaning in life as a form of psy-
chological capital, suggesting that it helps individuals 
sustain motivation in their careers, enhance self-esteem, 
and strengthen professional identity [74]. Furthermore, 
the findings indicate that meaning in life and self-esteem 
are interrelated and may jointly contribute to profes-
sional development. A higher sense of meaning in life 
is not only associated with greater self-esteem but may 
also facilitate a more positive self-concept, which is fur-
ther linked to the enhancement of professional identity. 
However, this mechanism is likely influenced by various 
contextual factors, including individual environments, 
social support, and career development stages [75, 76]. 
Future research could explore how these variables shape 
the applicability of this model across different cultural 
and social contexts, particularly in supporting pre-ser-
vice PE teachers’ professional identity development. Such 
investigations could provide educators with a more com-
prehensive theoretical foundation for designing effective 
interventions.

Theoretical implications
This study expands the theoretical framework of teacher 
professional identity and deepens the understand-
ing of its development among pre-service PE teachers. 
Grounded in SDT, it explores the critical roles of self-
efficacy, meaning in life, and self-esteem in the forma-
tion of professional identity, addressing gaps in existing 
research regarding the underlying psychological mecha-
nisms of professional identity development. The findings 
suggest that self-efficacy is not only directly associated 
with professional identity but also indirectly related to it 
through meaning in life and self-esteem, offering a more 
nuanced perspective on the mechanisms underlying pro-
fessional identity formation. Additionally, this study iden-
tifies the chain mediation effect of meaning in life and 
self-esteem in professional identity development, provid-
ing a new perspective on how individuals construct their 
professional identity throughout their career trajecto-
ries. These insights contribute to a more comprehensive 
understanding of teacher professional identity and serve 
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as a theoretical reference for future research exploring its 
development across different educational contexts.

Practical implications
The findings of this study have significant implications 
for pre-service PE teacher training and teacher educa-
tion practices. First, the results highlight that enhanc-
ing self-efficacy is crucial for strengthening professional 
identity among pre-service PE teachers. Thus, teacher 
education programs should prioritize the development 
of teaching skills, classroom management strategies, and 
professional confidence, as these factors contribute to 
higher self-efficacy. Second, the study identifies meaning 
in life and self-esteem as key mediators in the formation 
of professional identity. This underscores the importance 
of helping pre-service PE teachers develop a positive 
professional value system, enhance their perception of 
meaning in their careers, and foster higher self-esteem. 
Educators can achieve this through reflective teaching 
practices, experiential learning opportunities, and con-
structive feedback [4], which can strengthen their sense 
of professional belonging and purpose. Furthermore, 
given the marginalized status of PE within the education 
system, the findings provide insights for policymakers 
and education administrators. Effective measures should 
be implemented to enhance the societal recognition of 
PE education and improve the professional development 
environment for pre-service PE teachers. By increas-
ing institutional support and promoting the value of PE 
teaching, these strategies can foster greater professional 
identity and career stability among future PE teachers.

Limitations and future research directions
This study has several limitations. First, the cross-
sectional design prevents the establishment of causal 
relationships among self-efficacy, meaning in life, self-
esteem, and professional identity. Future research should 
adopt a longitudinal approach to track the development 
trajectory of professional identity among pre-service PE 
teachers and examine how these variables function at dif-
ferent career stages. Additionally, experimental studies 
could be conducted to assess the causal effects of psy-
chological interventions on these variables. Second, the 
study sample was drawn from a single sports university 
in China, which limits the generalizability of the find-
ings. Differences in cultural contexts and educational sys-
tems may shape the development of professional identity. 
Therefore, future research should incorporate cross-cul-
tural comparisons to better understand how professional 
identity evolves in diverse settings. Third, the sample had 
a gender imbalance, with a higher proportion of male 
participants. While this reflects the general demographic 
trend in pre-service PE teacher programs, future research 
should include a more balanced gender representation 

to examine the moderating role of gender in profes-
sional identity development. Finally, this study relied on 
self-reported data, which may be subject to social desir-
ability bias. Future research should incorporate multiple 
data sources, such as peer evaluations and supervisor 
feedback, to enhance the reliability and validity of the 
findings.

Conclusion
This study examined the mechanisms linking self-effi-
cacy, meaning in life, and self-esteem to the professional 
identity of pre-service PE teachers. The results indicated 
that self-efficacy is positively associated with professional 
identity, with meaning in life and self-esteem serving as 
mediators. Furthermore, the findings revealed a chain 
mediation effect, where self-efficacy influences profes-
sional identity through meaning in life and subsequently 
through self-esteem. Given the marginalized status of PE 
as a discipline, enhancing self-efficacy is particularly rel-
evant for strengthening professional identity. This study 
suggests that teacher education programs should foster 
reflective practice, constructive feedback, and clear role 
expectations to support the development of self-efficacy, 
meaning in life, and self-esteem among pre-service PE 
teachers, ultimately promoting their professional identity.
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