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Abstract

Background: Understanding the factors that sustain physical activity among college students is crucial for promoting a healthy lifestyle,
as emphasized by the United Nations’ Sustainable Development Goal 3. While the link between physical activity and health outcomes
is established, less is known about how physical exercise self-efticacy (PESE) influences persistent exercise behavior (PEB) through
different forms of physical activity engagement (PAE). This study investigates whether PESE promotes PEB via cognitive, emotional,
and behavioral engagement, based on self-determination theory (SDT) and engagement theory. Methods: An online cross-sectional
survey was conducted from July 16 to August 16, 2023, involving 900 Chinese college students recruited through convenience sam-
pling on the Questionnaire Star platform, the participants were selected through convenience sampling, which ensured the inclusion of
a diverse demography across various grades, educational backgrounds, and study fields. Before the participants provided informed con-
sent, they were briefed on the study’s objectives, data processing procedures, and privacy protections. Validated scales assessed PESE,
PAE, and PEB. Data quality was ensured by excluding invalid or incomplete responses. Statistical analyses were performed in several
stages. Using SPSS, item and reliability analyses of the research instrument were performed to confirm internal consistency. Then, the
confirmatory factor analysis was performed for each scale by using AMOS. Finally, structural equation modeling was used to validate
the proposed research model and conduct path analysis, thereby assessing the hypothesized relationships among PESE, PAE, and PEB.
Results: PESE positively influenced cognitive, emotional, and behavioral engagement in physical activity. These forms of engagement,
in turn, positively affected fluency experience (FE), which subsequently enhanced PEB. The findings indicate that PESE augments FE
by improving PAE, leading to sustained exercise behavior among college students. Conclusions: The study demonstrates the critical
role of PESE in fostering persistent exercise behavior through its impact on cognitive, emotional, and behavioral engagement. These
insights highlight the importance of designing interventions that enhance PESE and PAE to promote long-term commitment to physical
activity among college students, supporting broader health and well-being goals.
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havior

Main Points ical exercise behaviors. This suggests that these engage-

L . . ments are critical for maintaining physical behaviors.
e Significance of physical exercise self-efficacy: EPy

Physical exercise self-efficacy is a critical motivational fac-
tor influencing the participation of college students in phys-
ical activities, which enhances their cognitive, emotional,
and behavioral engagement, thereby contributing to the
achievement of Sustainable Development Goals.

1. Introduction

The Sustainable Development Goals (SDG-3), focus-
ing on promoting healthy lifestyles and individual well-
being, have led to the prioritization of health and well-being
since the introduction of SDG-3 in 2015 by the United Na-
tions (UN) [1]. The worldwide outbreak of COVID-19 in
2019 has profoundly affected global health and SDG-3 im-

e Empirical Findings: The study validates seven re-
search hypotheses and constructs a research model demon-
strating that higher physical exercise self-efficacy among

students increases engagement and enjoyable physical ac-
tivity experiences, which, in turn, promote sustained exer-
cise behavior.

e Impact of Engagement: Cognitive, emotional, and
behavioral engagement in physical activities enhances the
experience and significantly contributes to sustained phys-

plementation [2]. According to the World Health Organi-
zation, the lack of physical activity increases the risk of
physical and mental health issues [3]. These risks were ex-
acerbated during the COVID-19 pandemic period, affect-
ing the implementation of SDGs [4]. In the post-pandemic
global landscape since 2021, restrictions on physical activ-
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ity among Chinese university students have been relaxed
owing to the decrease in infection risks and relaxation of
campus prevention and control measures. Nonetheless, dis-
ruptions to the established physical exercise routines of stu-
dents during the pandemic have had a notable impact on
their physical and mental health [5]. Epidemic infections
can contribute to health issues such as physical deficien-
cies, potentially promoting unhealthy lifestyle habits that
increase the risk of further epidemics and adversely affect
individuals’ physical and mental well-being [6].

Engaging in physical activity is an effective means for
improving overall health. Specifically, adequately engag-
ing in exercises such as aerobic training and activities aimed
at managing or reducing body weight can help mitigate the
adverse effects of a sedentary lifestyle, an inevitable out-
come of the pandemic, on mental and physical health [7].
Although the COVID-19 pandemic has led to decreased
physical activity among students, those engaging regularly
in exercises are likely to be benefited in terms of their phys-
ical and mental health [4]. This implies that greater persis-
tent exercise behavior (PEB) is essential for physical health
of college students and a continued active status. Despite
the numerous obstacles encountered in the implementation
of SDG-3, addressing how to improve PEB among college
students to help them sustain a healthy lifestyle has emerged
as a critical factor for achieving SDG-3.

Recently, greater emphasis has been placed on physi-
cal activity engagement (PAE) and health promotion [8,9].
Motivation is a key driver of physical activity. It not only
enhances PAE but also exerts a continuous and dynamic
impact on physical activity-associated behavioral outcomes
[10]. Furthermore, according to the self-determination the-
ory (SDT) [11], people’s motivation is closely linked to
their behavioral outcomes. Intrinsic motivation tends to
influence individuals’ behavioral outcomes continuously
through their intrinsic satisfaction. Self-efficacy is an indi-
vidual’s confidence in their capacity to achieve specific ob-
jectives [12]. Within the sports psychology domain, phys-
ical exercise self-efficacy (PESE) reflects an individual’s
confidence and beliefs in their ability to constantly engage
in physical activities or exercises over time [13]. PESE is
regarded as an essential motivator for individuals to engage
in physical activity [14]. Higher levels of PESE are closely
linked to increased physical activity. Generally, individuals
with higher PESE levels are more confident in their ability
to engage in physical activities, which possibly encourages
them to invest more time and effort into such activities [15].
Elevated levels of PESE enhance students’ engagement in
physical activity and enrich their participation experience
[16]. This constantly influences their PEB. Consequently,
this research explored the relationship between PESE and
PEB among college students.

Furthermore, the engagement theory proposed by
Fredricks et al. [17] describes individual engagement as a
multidimensional construct encompassing cognitive, emo-

tional, and behavioral dimensions. Engagement plays a cru-
cial role in the motivational process and is closely linked
with individuals’ environments and activities, affecting
their behavior and outcomes in a consistent and dynamic
manner [2,17]. A study observed that the individuals dis-
playing cognitive, emotional, and behavioral engagement
(CC, EE, and BE, respectively) in physical activities ex-
hibited improved behavior and health outcomes [2]. Given
the lack of sufficient physical activity and exercise behav-
ior among college students, PESE may serve as a crucial
motivator for increasing their PAE [18]. Elevated PESE
boosts the confidence of college students to involve in phys-
ical activities, potentially increasing their activity levels. It
can also shift the perceptions of students toward prioritiz-
ing physical fitness and health promotion [15]. Therefore,
examining the connections between PESE, PAE, and PEB
among college students is critical.

Based on the preceding analysis, boosting college stu-
dents” PESE would motivate them for PAE and improve
their FE during these activities. These improvements, in
turn, would be conducive to enhanced PEB in students for
sustaining a healthy lifestyle. PESE has been identified as
a key motivator for PAE and PEB among college students.
Engagement theory conceptualizes engagement as a mul-
tidimensional construct that encompasses cognitive, emo-
tional, and behavioral dimensions. Engagement is pivotal
for motivation, as it dynamically interacts with individu-
als’ environments and activities, thus influencing their be-
haviors and outcomes. Despite extensive reports highlight-
ing the benefits of physical activity, a notable gap exists in
the literature focusing on specific pathways through which
PESE affects PAE and PEB among college students. Ele-
vated PESE not only enhances students’ confidence in their
ability to participate in physical activities but also modi-
fies their perceptions toward prioritizing physical fitness
and health status. However, the mechanisms through which
PESE transforms into sustained exercise behavior through
different PAE types remain underexplored [19,20]. The
present study, grounded in the principles of the SDT and en-
gagement theory [17], examined the relationship between
PESE, three PAE types, FE, and PEB among college stu-
dents.

According to the SDT, individuals’ intrinsic and ex-
trinsic motivations are intricately linked to their behavioral
outcomes and constantly influence their behavior by stimu-
lating the feelings of satisfaction and enhancing emotional
experience [11]. Additionally, PESE, a major motivational
factor, may influence students’ behavior by increasing their
PAE [21]. Therefore, this study considered PESE as the
“motivation”, FE as the “satisfaction”, and PEB as the “be-
havior”, hypothesizing that the increase in the PESE levels
of college students may enhance their FE in physical activ-
ity, thereby elevating their PAE and PEB.

According to engagement theory, the engagement is a
construct encompassing CE, EE, and BE that closely, con-

&% IMR Press


https://www.imrpress.com

H1

H3

H4

H7

Fig. 1. Research Model. Notes: PESE, physical exercise self-efficacy; CE, cognitive engagement; EE, emotional engagement; BE,

behavioral engagement; FE, fluency experience; PEB, persistent exercise behavior.

tinuously, and dynamically influences people’s behavioral
outcomes by motivating them to participate [17]. Conse-
quently, greater CE, EE, and BE in physical activity may
be more favorable for individuals’ participation motivation
and consistently influence their PEB by enhancing their FE.
To fully grasp the internal mechanism underlying the pro-
motion of PEB in college students, this study assessed the
relationship between PESE and three PAE types, FE, and
PEB based on the SDT and engagement theory. A research
model with seven hypotheses was developed (Fig. 1).

2. Research Hypotheses

2.1 Relationship between PESE and CE, EE, and BE in
Physical Activity

SDT postulates that both intrinsic and extrinsic moti-
vations influence individuals’ behavior and outcomes [11].
PESE reflects individuals’ confidence in their ability to
engage in physical exercise, which significantly affects
their motivation and behavior in physical activities [13,14].
Studies have reported a strong association between PESE
and PAE [16,22]. CE refers to individuals’ knowledge and
beliefs regarding physical activities, including their under-
standing of personal fitness [23]. EE involves emotional re-
sponses such as interest and excitement during physical ac-
tivities [2], whereas BE relates to the frequency and manner
in which individuals participate in physical activities [24].
PESE is crucial because it increases participants’ motiva-
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tion for PAE and improves their fluency experience (FE),
which, in turn, enables them to uphold a healthy lifestyle
(PEB) through increased PAE [25,26]. Despite the allevi-
ation of the public health crisis, college students’ PAE re-
mains low [8]. Enhancing their PESE could increase aware-
ness, motivation, and initiative to participate in physical ac-
tivities [27]. Therefore, the higher PESE of college students
may not only improve their PAE but also influence their per-
ceptions of the importance of participating in physical ac-
tivity [25,28]. Thus, such college students may participate
in physical activity with greater CE, EE, and BE. Conse-
quently, this study proposes the following hypotheses:

H1: PESE positively affects CE in physical activity.

H2: PESE positively affects EE in physical activity.

H3: PESE positively affects BE in physical activity.

2.2 Relationship of CE, EE, and BE with FE in Physical
Activity

As we move toward normative management post-
2024, promoting a healthy lifestyle is crucial for achieving
SDG-3 [2,29]. According to engagement theory [17], indi-
viduals’ CE, EE, and BE influence their motivation to par-
ticipate in activities and their outcomes. Physical activity,
as a key component of a healthy lifestyle, is associated with
positive experiences and health benefits [30,31]. Func-
tional engagement (FE) in physical activity, which repre-
sents a comfortable and enjoyable experience, is linked to
improved mood and health outcomes [32,33].


https://www.imrpress.com

Students regularly engaging in physical activity such
as walking and running tend to have a higher motivation
to participate [34,35], which results in FE, excitement, and
pleasure during physical activity [36]. In the current epi-
demic normalization management, college students have
been recognizing the importance of physical activity [37].
Thus, they may feel compelled to participate in physical
activities, which can enhance their likelihood of having en-
joyable or seamless experiences during these activities [38].
Thus, the CE, EE, and BE of college students in physical ac-
tivity tend to be associated with a greater FE. Accordingly,
following hypotheses are proposed:

H4: CE positively affects FE in physical activity.

H5: EE positively affects FE in physical activity.

H6: BE positively affects FE in physical activity.

2.3 Relationship between FE in Physical Activity and PEB

With the increasing emphasis on achieving SDG-3,
healthy lifestyles and the long-term health benefits of reg-
ular exercise have gained prominence [39]. PEB refers
to consistent participation in activities like walking, run-
ning, and swimming, which is vital for promoting physical
health among college students [40]. PEB is vital for col-
lege students because it significantly promotes their physi-
cal health [41]. Furthermore, college students regularly par-
ticipating in physical activities with FE, such as excitement
and pleasure, are more likely to engage in those activities
[42]. Physically active college students tend to have higher
participation experiences [43], which motivate them to en-
gage constantly in physical activity and thus exhibit con-
stant PEB [44]. Therefore, FE in physical activity is essen-
tial for such students as it allows them to uphold an exercise
regimen. Thus, the following hypothesis is proposed:

H7: FE in physical activity is positively associated
with PEB.

3. Methods
3.1 Research Procedure

In total, 900 Chinese college students participated in
an online cross-sectional survey conducted using a ques-
tionnaire posted on Questionnaire Star platform from July
16, 2023, to August 16, 2023. The participants were se-
lected through convenience sampling, which ensured the
inclusion of a diverse demography across various grades,
educational backgrounds, and study fields. Among the col-
lected responses, only complete responses and those that
fulfilled the inclusion criteria were considered valid for
further analysis. Any legally consenting student enrolled
in a Chinese university with internet access could partic-
ipate in the survey. Before the survey was started, the
participants were provided with detailed research-related
information, including its purpose, potential benefits and
risks, duration, and the procedures available for ensuring
data confidentiality. The participants had to provide elec-
tronic informed consent for affirming their understanding

and agreement to participate anonymously. This study was
conducted according to the principles of the Declaration of
Helsinki and its later amendments. The Ethical Commit-
tee of Zhangjiajie College, China, approved the study (ERB
No. CLZCJSU-2023-01, Date: January 2023).

3.2 Participants

A total of 900 questionnaires were collected for this
study. After excluding invalid responses, such as incom-
plete surveys or those completed in less than one minute,
845 valid questionnaires remained, resulting in an effective
response rate of 93.9%. Respondents’ background infor-
mation is detailed in Table 1.

4. Measure
4.1 Physical Exercise Self-Efficacy (PESE)

PESE is an individual’s confidence and belief in com-
pleting the physical activity [13]. This study adapted Hong
and Chan’s [45] self-efficacy scale based on the above def-
inition to measure PESE among college students. The
adapted scale in this study had 8 questions. Examples of
questions were: “I believe that I can always complete the
physical activity if I try hard enough” and “I am confident
that I can effectively deal with any problems that arise dur-
ing physical activity”.

4.2 Physical Activity Engagement (PAE)

PAE refers to the active cognitive, emotional, and be-
havioral involvement individuals exhibit when participat-
ing in physical activities [2,46]. Drawing from the above
definitions, this study designed 12 questions to assess phys-
ical activity engagement (PAE) among college students,
based on Fredricks’ (2004) three types of engagement: cog-
nitive (CE), emotional (EE), and behavioral (BE). Example
questions for measuring CE in physical activity were: “I
plan well in advance before performing physical activity”
and “I remind myself to pay special attention to the areas
where physical activity tend to be ineffective”. Example
questions for measuring EE in physical activity were: “I
am willing to improve my physical activity if it is not done
in a good way” and “I like to discuss physical activity with
my friends”. Example questions for BE in physical activity
were: “I actively participate in physical activity” and “I am
used to resting after participating in physical activity”.

4.3 Fluency Experience (FE)

FE in physical activity, found to be closely associ-
ated with positive emotions and health, refers to the feelings
of excitement, comfort, and smoothness individuals expe-
rience during physical activity [32]. Based on the above
definition, the study modified Jackson et al.’s [47] FE scale
with 9 questions to measure FE in physical activity among
college students. Example questions were: “I feel that ev-
erything goes well when I participate in physical activity”
and “T am in optimal condition for physical activity”.

&% IMR Press
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Table 1. Participants’ demographic backgrounds.

Variable items

Content

Gender

536 females (63.4%).

309 males (36.6%).

307 freshmen (36.3%).

Grade

483 sophomores (57.2%).

42 juniors (5%).
13 seniors (1.5%).

253 students in associate colleges (29.9%).

Education

243 students in universities (28.8%).

201 students in vocational colleges (23.8%).
148 students in vocational universities (17.5%).

10 students in Physical chemistry (1.1%).
150 students in Arts and Humanities (17.7%).
16 students in Social Sciences (1.9%).

200 students in Computer and Engineering (23.7%).
4 students in Nursing and Medicine (0.5%).

36 students in Agriculture (4.3%).

391 students in Business & Management (46.3%).
38 students in Economics (4.5%).

Areas of Majors

83 students into outdoor static activities (9.9%).

86 students into outdoor dynamics activities (10.2%).

186 students into indoor static activities (22%).

Leisure Activities Usually Participate

10 students into indoor dynamics activities (1.2%).

95 students into socialization (11.2%).
350 students into entertainment (41.4%).
35 students into other activities (4.1%).

193 students for none (22.9%).
536 students for 1-2 days (63.4%).

Days Per Week for Leisure Activities

67 students for 3—4 days (7.9%).

13 students for 5-6 days (1.5%).
36 students for every day (4.3%).

4.4 Persistent Exercise Behavior (PEB)

PEB is a behavioral manifestation in which an indi-
vidual consistently exercises while performing physical ac-
tivity [40]. Based on the above definition, 7 questions were
developed to measure PEB among college students in this
study. Example questions were: “I will continue to be phys-
ically active in the future” and “I will continue to pay atten-
tion to content about physical activity”.

4.5 Statistical Analysis

Structural equation modeling (SEM), a significant sta-
tistical method commonly used in social sciences, is of-
ten employed to examine the structure and hypothesized
relationships among research variables [48]. Therefore,
to investigate the relationships among the variables in the
present study, SPSS 25.0 (IBM Corp., Chicago, IL, USA)
was used for demographic background, correlation, and re-
liability analyses. Subsequently, AMOS 24.0 (IBM Corp.,
Armonk, NY, USA) was used to perform item analysis for
each scale as well as to test model fit and conduct path anal-
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ysis of the hypothesized research model by establishing the
structural equation model.

5. Results and Discussion
5.1 Item Analysis

In social sciences studies, first-order confirmatory fac-
tor analysis (CFA) provides a better measure of item fitness
and rationality of research scales [49]. According to the
criteria recommended by statisticians, y2/df should be less
than 5, Goodness of Fit Index (GFI) greater than 0.80, Root
Mean Square Error of Approximation (RMSEA) less than
0.1, and item questions with factor loading (FL) greater than
0.500 are statistically significant [50,51]. Therefore, first-
order confirmatory factor analysis (CFA) was conducted
to assess the intrinsic validity of the study constructs, and
the measured data met the criteria recommended by statis-
ticians. Therefore, after the first-order CFA, measures for
PESE were reduced from 8 to 7 questions; measures for
CE in physical activity were reduced from 4 to 3 questions;
measures for EE in physical activity were reduced from 4
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Table 2. First-order CFA.

Constructs X2 df x%/df RMSEA GFI AGFI FL
Threshold value - - <5 <0.10 >0.80 >0.80 >0.5
PESE 58.8 14 420 0.62 0.98 0.96 0.58-0.79
PAE 127.6 27 473 0.66 0.96 0.94 0.65-0.78
FE 27 9 3.00 0.49 0.99 0.98 0.74-0.85
PEB 4392 14 3.14 0.92 0.99 0.97 0.60-0.79

Notes: RMSEA, Root Mean Square Error of Approximation; GFI, Goodness of Fit Index;
AGFI, Adjusted Goodness of Fit Index; FL, Factor Loading; PESE, physical exercise
self-efficacy; PAE, physical activity engagement; FE, fluency experience; PEB, persistent

exercise behavior.

to 3 questions; measures for BE in physical activity were
reduced from 4 to 3 questions; measures for FE in physical
activity were reduced from 9 to 6 questions; and no deleted
questions for PEB measures, as shown in Table 2. The re-
sults of confirmatory factor analysis validated the measure-
ment model.

5.2 Reliability and Validity Analysis

In social statistical analysis, the reliability and validity
of each research construct are assessed to evaluate the scien-
tific rigor of the statistical data [50]. Regarding reliability,
Cronbach’s a and composite reliability (CR) values greater
than 0.7 indicate strong internal consistency within the con-
structs’ statistics. Table 3 demonstrates that the Cronbach’s
a values for the constructs ranged from 0.92 to 0.94, and the
composite reliability (CR) values ranged from 0.88 to 0.90,
all exceeding 0.7. This indicates that the constructs pos-
sess excellent reliability and that the measured data meet
the statistical standards [52]. Additionally, factor loading
(FL) and average variance extracted (AVE) values greater
than 0.5 indicate good convergent validity of the measured
data [53]. In this study, FL values ranged from 0.71 to 0.78,
and AVE values ranged from 0.50 to 0.61, both exceed-
ing the 0.50 threshold. Furthermore, as shown in Table 4,
the square root of the AVE for each construct is greater
than its correlation coefficients with other constructs. This
indicates good discriminant validity of the measured data
[52]. Specifically, each construct shares more variance with
its own measures than with other constructs, meeting the
recommended criteria for discriminant validity [54]. The
results showed that the constructs’ reliability and validity
were appropriate.

5.3 Model Fitness Analysis

SEM typically assesses the variance acceptance of the
resulting data by evaluating the overall fit of the study
model [55]. Good overall fitness is indicated when the
value of x?/dfis less than 5; the RMSEA is less than 0.1; the
values of Goodness of Fit Index (GFI), Adjusted Goodness
of Fit Index (AGFI), Normed Fit Index (NFI), Non-Normed
Fit Index (NNFI), Comparative Fit Index (CFI), Incremen-
tal Fit Index (IFI), and Relative Fit Index (RFI) are greater

than 0.800, and the values of Parsimony-Adjusted Normed
Fit Index (PNFI) and Parsimony-Adjusted Goodness of Fit
Index (PGFI) are greater than 0.500 [56,57]. From the mea-
sured statistics, the following values were obtained for this
study: y2/df = 3.96, RMSEA = 0.06, GFI = 0.88, AGFI =
0.86, NFI=0.89, NNFI1=0.91, CF1=0.92, IF1 = 0.92, RFI
=0.88, PNFI = 0.81, and PGFI = 0.75. These results indi-
cated that the models in this study had good fitness and met
the criteria recommended by statisticians.

5.4 Path Analysis

This study proposed seven research hypotheses based
on SDT and engagement theory to test the research model.
As shown in Fig. 2, PESE had a significant positive effect
on CE (8=0.60%**; t=12.15), EE (5 =0.65***; t=14.10),
and BE (6 = 0.70%**; t = 14.43); CE (8 = 0.17%*%; t =
4.73), EE (8 = 0.28***; t = 7.73) and BE (8 = 0.56***; t
=12.26) had a positive effect on FE; and FE had a positive
effect on PEB (8 = 0.84***; t = 19.73). In this context, the
triple asterisks (***) indicate that the path coefficients are
statistically significant at the p < 0.001 level.

In addition, the values of explanatory power rang-
ing around 0.25, 0.50, and 0.75 indicate that the study
model has weak, medium, and strong degrees of explana-
tory power, respectively [57]. As shown in Fig. 2, the ex-
planatory power was 54% for CE, 63% for EE, 65% for BE,
62% for FE, and 54% for PEB. The aforementioned results
indicated that the present study model had a moderate-to-
strong degree of explanatory power.

6. Discussion

This study examined how PESE influences PEB
among Chinese college students through cognitive, emo-
tional, and behavioral engagement (PAE) in physical activ-
ity. Our findings provide new insights into the motivational
processes that sustain exercise behavior, aligning with the
SDT and engagement theory.

6.1 PESE Positively and Significantly Affects CE, EE, and
BE in Physical Activity

The positive relationships between PESE and the three
types of PAE underscore the crucial role of self-efficacy as
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Table 3. Reliability and validity analysis.

Constructs M SD a FL CR AVE t

PESE 377 060 092 0.71 0.88 0.51 15.11-19.86
PAE 345 056 094 070 0.89 0.50 17.13-19.95
FE 349 0.61 094 0.78 0.89 0.61 21.91-25.71
PEB 370 059 092 0.74 090 0.56 17.55-24.61

Notes: M, Mean; SD, Standard Deviation; CR, Composite Reliability; AVE,
Average Variance Extracted; PESE, physical exercise self-efficacy; PAE,
physical activity engagement; FE, fluency experience; PEB, persistent exer-
cise behavior.

0.17%%*
0.60%**

0.84#%*

0.65%** 0.28%**

XD 0.56%%

Fig. 2. Validation of the research model. Notes: PESE, physical exercise self-efficacy; CE, cognitive engagement; EE, emotional

engagement; BE, behavioral engagement; FE, fluency experience; PEB, persistent exercise behavior, *** p < 0.001.

Table 4. Discrimination validity analysis. ple, Wang et al. [28] reported that college students with
Constructs 1 2 3 4 higher PESE are more likely to engage in physical activi-
(1)PESE  0.71 ties and exhibit greater awareness. Similarly, Miller et al.
(2) PAE 052 072 [25] found that enhanced PESE improves emotional experi-
(3) FE 054 073 078 ences, leading to increased enthusiasm for physical activity.
(4) PEB 059 065 077 0.5 The findings of the present study support the hypotheses 1,

2, and 3 by validating the significance of motivational fac-
tors of PESE in the three PAE types based on the SDT. In
the context of promoting a healthy lifestyle and achieving
SDG-3, our findings highlight the importance of fostering
PESE among college students. Higher PESE motivates stu-
dents to engage more in physical activity, contributing to
a motivational factor in promoting physical activity among their overall health and well-being. This is particularly sig-

Notes:  PESE, physical exercise self-
efficacy; PAE, physical activity engagement;
FE, fluency experience; PEB, persistent

exercise behavior.

college students. This aligns with previous research find- nificant during health crises, such as the COVID-19 pan-
ings indicating that higher PESE is closely related to in-  demic, where maintaining physical activity is essential yet
creased participation in physical activities [22]. For exam- challenging.
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6.2 CE, EE, and BE in Physical Activity Positively and
Significantly Affect FE

Our study found that CE, EE, and BE in physical ac-
tivity significantly and positively influence fluency expe-
rience (FE) among Chinese college students. This finding
supports hypotheses 4, 5, and 6 and aligns with engagement
theory [17], which posits that these forms of engagement
are interconnected and dynamically influence behavioral
outcomes. Additionally, these findings are consistent with
those of previous research. Mitchell ef al. [30] reported that
increased engagement in physical activity enhances partici-
pation experiences, leading to greater involvement in activ-
ities like outdoor sports, swimming, and diving. Similarly,
Nagata et al. [34] observed that students with higher lev-
els of engagement in physical activities value their partic-
ipation, which promotes excitement and pleasure, encour-
aging them to continue performing these activities. Regu-
lar engagement in physical activity enhances participation
experiences, increasing motivation to maintain a healthy
lifestyle. Based on the SDT, the positive relationship of
CE, EE, and BE in physical activity with FE further sup-
ports the engagement theory [17], which posits that these
forms of engagement are interrelated with the participation
processes and pose a dynamic influence on behavioral out-
comes.

0.3 FE in Physical Activity Positively and Significantly
Affects PEB

To achieve the SDG-3, more attention needs to be paid
to the influence of healthy lifestyles on health behavior [39].
Our results indicated that the FE in physical activity signif-
icantly and positively influences PEB among Chinese col-
lege students, supporting Hypothesis 7. This aligns with
the findings of previous research indicating that positive
participation experiences enhance individuals’ motivation
to maintain routine physical activity [41]. For example,
Ada et al. [42] reported that students with higher FE are
more likely to engage consistently in activities like walk-
ing, running, and swimming. Similarly, Han et al. [44]
discovered that college students with substantial participa-
tion experience remained self-motivated to engage in phys-
ical activity even during the COVID-19 pandemic. These
findings highlight the importance of fostering positive ex-
periences in physical activity to encourage sustained en-
gagement. By enhancing FE, college students’ PEB can be
promoted, contributing to healthier lifestyles and achieving
SDG-3 focused on good health and well-being. Applying
SDT, the present study enriches the understanding of how
motivational factors like FE influence the maintenance of
individual behaviors over time. The continued influence
of FE on sustaining PEB underscores the need for inter-
ventions that enhance participation experiences to support
long-term commitment to physical activity.

7. Conclusions

Grounded in the SDT and engagement theory, the
present study investigated the interrelationships among
PESE, the three types of PAE—CE, EE, and BE—FE, and
PEB among Chinese college students. Our findings val-
idated all seven research hypotheses, demonstrating that
PESE is a vital motivational factor that enhances CE,
EE, and BE in physical activity. This increased engage-
ment leads to a more positive FE, which, in turn, pro-
mote sustained exercise behavior [5]. The results high-
light that higher PESE is associated with greater cognitive,
emotional, and behavioral investments in physical activ-
ity among college students, enhancing their FEs and rein-
forcing their motivation to maintain a consistent exercise
routine. By elucidating the internal mechanisms through
which PESE influences PEB via PAE and FE, the study of-
fers deeper insights into how to promote healthy lifestyles
in this population, aligning with the objectives of SDG-3
[58].

By elucidating the internal mechanisms through which
PESE influences PEB via PAE and FE, this study provides a
theoretical framework for understanding how motivational
factors drive sustained physical activity. Furthermore, the
use of SDT and engagement theory in this study to explain
the linkages among PESE, PAE, FE, and PEB contributes
to the existing literature by highlighting the role of self-
efficacy in promoting health behaviors. In addition, this
study provides empirical evidence for the role of PESE as a
critical motivational factor that positively influences multi-
ple dimensions of PAE. Specifically, higher PESE is linked
to greater cognitive, emotional, and behavioral investment
in physical activity among college students, ultimately en-
hancing their FEs. This insight underscores the importance
of self-efficacy in motivating students to engage actively in
physical activities, thus helping address the widespread is-
sue of physical inactivity in this demographic. Given the
persistent issues of sedentary lifestyles and physical inac-
tivity among college students, our findings underscore the
importance of fostering PESE and all forms of engagement
to enhance FEs and support sustained physical activity. Ed-
ucators and policymakers should consider implementing
strategies that boost students’ confidence in their exercise
abilities and encourage deeper engagement in physical ac-
tivity.

Individuals engaging in physical activity can achieve
a greater sense of comfort, which would enable them to sus-
tain their physical activity behavior. Therefore, educators
and college students should recognize the prominence of
physical activity, dedicate more effort and enthusiasm to it,
and value FE. This will further motivate them to participate
in and sustain their physical activity. According to the SDT,
intrinsic and extrinsic motivations and their correlations im-
pact behavioral outcomes [11]. Extrinsic motivations, such
as rewards and health, also influence people’s willingness
to participate in physical activity, thereby impacting their
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experience [10,59]. While the present study provides valu-
able insights, it has limitations. Its cross-sectional design
restricts the ability to infer causality among the variables.
Future research could employ longitudinal designs to ex-
plore causal relationships and examine the impact of both
intrinsic and extrinsic motivational factors on PEB. Addi-
tionally, investigating the effects of PAE on negative be-
havioral outcomes could further enrich the understanding
of engagement in physical activity [60]. In conclusion, this
study confirms the roles of PESE, PAE, and FE in promot-
ing PEB, providing valuable insights into the motivational
processes that sustain physical activity among college stu-
dents. These insights can inform the development of tar-
geted interventions aimed at improving the health and well-
being of young adults, echoing the objectives outlined in the
introduction.
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