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Background: In light of the substantial decline in physical activity during college
years, this study aims to examine the relationship between positive self-esteem,
physical literacy, and physical activity in order to investigate the mechanisms for
improving physical activity in college students and to provide a foundation for
future interventions.

Methods: A cross-sectional study design was employed in this study. A total of
5,184 Participants, aged between 17 and 21years (M=18.97, SD=1.10), completed
the Positive Version of Rosenberg Self-esteem Scales, Perceived Physical Literacy
Instruments, and the International Physical Activity Questionnaires. A mediation
model was utilized to explore the associations among the three concepts.

Results: The threeregression models were as follows: Physicalliteracy=18.03+0.98
*Self-esteem, Physical activity=43.23+0.16 *Self-esteem, and Physical activity=
28.18+0.11 *Physical literacy. Positive self-esteem, physical literacy, and physical
activity were significantly linked with each other. Physical literacy mediated
26.93% of the effect, indicating a partial mediator in the relationship between
positive self-esteem and physical activity.

Conclusion: The mediating effect of physical literacy on the relationship between
positive self-esteem and physical activity was identified. Our findings support the
development of positive self-esteem and physical literacy in college physical
education curricula as part of an overall program to address students’ physical
inactivity at school and in the future. This study provides a new intervention
perspective for improving physical inactivity in college students.

positive self-esteem, physical literacy, physical activity, mediation, relationship

1. Introduction

Insufficient physical activity has long been recognized as a major risk factor for numerous
preventable chronic diseases and mortality (Guthold et al., 2018). As physical activity levels
continue to decline globally, insufficient physical activity now ranks as the fourth leading risk
factor for death worldwide (World Health Organization, 2010). Acknowledging the numerous
health benefits of physical activity, such as reduced risk of hypertension, breast cancer, colon
cancer, diabetes, and cardiovascular disease, as well as its positive impact on mental health
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(World Health Organization, 2011; Sallis et al., 2016; ISPAH
International Society for Physical Activity and Health, 2017; World
Health Organization, 2022), the World Health Organization member
states have committed to reducing the prevalence of insufficient
physical activity by 10% by 2025 as one of the major global targets for
non-communicable disease prevention and treatment (World Health
Organization, 2013). Nevertheless, a study encompassing 1.9 million
indicidualsacross 168 countries revealed minimal improvement in
global physical activity levels to date (Guthold et al., 2018). Should this
trend persist, the 2025 goal for increasing physical activity will prove
challenging to attain. Hence, research and policies aimed at enhancing
population-wide physical activity must be prioritized, rapidly
implemented, and expanded. College students, in the final stage of
their educationshould be encouraged to view physical activity as a
vital component of their health (Whitehead, 2010; Whitehead, 2013).
Given that college students typically spend their days on campus,
universities play a cruical role in fostering and sustaining ongoing
physical activity engagement (Ma et al., 2020b). Consequently, this
study investigates the mechanisms that promote physical activity
among college students and seeks to explore potential solutions to the
escalating global issue of insufficient physical activity.

In revent years, physical literacy has emerged as a potential solution
to the global decline in physical activity (Jurbala, 2015). This concept is
defined as the motivation, confidence, physical competence, knowledge,
and understanding to value and take responsibility for engagement in
physical activities for life (Whitchead, 2010; Whitehead, 2019). Rooted in
the philosophical monism of mind and body, physical literacy provides a
framework for pursuing the harmonious unity of mental, physical, and
environmental states (\Whitehead, 2010; Whitehead, 2019). Three core
dimensions— 1) motivation, 2) confidence and physical competence, and
3) interaction with the environment—comprise physical literacy
(Whitehead, 2010). These mutually reinforcingattributes facilitate
rewarding experiences in physical activity, leading to positive feedback
and promoting overall physical literacy (Whitehead, 2010; Sum et al.,
2016; Durden-Myers et al,, 2018). Consequently, physical literacy has
been acknwledged as the cornerstone for developing fundamental
movement skills and establishing a foundation of lifetime physical activity
participation (Keegan et al., 2013; Spengler and Cohen, 2015; Cairney
etal, 2019; Caldwell et al., 2020b). A positive association exists between
physical literacy and physical activity (Kwan et al., 2020; Ma et al., 2020D).
Furthermore, physical literacy exerts beneficial effects on physical fitness
(Caldwell et al., 2020a). While most of research has focused on the
positive relevance of physical literacy to the physical domain, a few studies
have also examined its connection to the mental domain. As a mind-
body congruent concept, physical literacy correlates positively with
mental health, well-being, and psychological resilience (Jefferies et al.,
2019; Ma et al,, 2021). This suggests that physical literacy may serve as
aunique medium forconnecting body and mind at a level that encourages
active physical activity.

Self-esteem, central to human mental health and well-being
(Baumeister et al., 2003), is definded by Rosenberg as an indicator of
self-acceptance, self-respect, and self-satisfaction (Winch and
Rosenberg, 1965). Although a clear and consensual definition is
elusive due to various conceptualization, most research agree that self-
esteem emerges from one’s sense of self-concept (Shavelson et al.,
1976; Greenwald et al., 2002). Within associative knowledge structure,
self-concept arises from cognitive correlations between the self and
one or more attributes, while self-esteem emerges from linking the self
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to affective evaluations of these correlations (Greenwald et al., 2002).
Self-esteem has been characterized as a multidimensional hierarchical
construct, with its multifaceted nature widely demonstrated
(Shavelson et al., 1976; Marsh et al., 2006; Brunner et al., 2010;
Rentzsch et al., 2016). This versatility enables the assessment of global
self-esteem through global measures and specific self-esteem to
predict specific behavioral outcomes (Swann et al., 2007). For instance,
global self-esteem is a strong predictor of overall health (Rosenberg
etal, 1995), including mental health, antidepressant medication usage
(von Soest et al., 2016), and depressive symptoms (Orth et al., 2014).
High or lowself-esteem significantly impacts an individual’s daily lives,
with high self-esteem fostering greater perseverance and resilience
when facing difficulties (Di Paula and Campbell, 2002). A meta-study
identified cross-lagged effects, suggesting that low self-esteem
significantly predicted depression and anxiety, which in turn implied
significantly lower levels of physical activity (Sowislo and Orth, 2013).
Given the positive correlation between physical activity and self-
esteem, numerous studies have begun utilizing physical activity to
enhance the psychological well-being of individuals with low self-
esteem (Dale et al., 2019; Kucukibis and Gul, 2019). However, the
mechanisms underlying these positive outcomes remain unidentified,
warranting a more comprehensive investigation into whether high
self-esteem can also promote physical activity.

Positive self-esteem, an alternative expression of overall self-
esteem, is positively associated with learning motivation (Supple et al.,
2013). This corresponds to one of the core concepts in physical
literacy, which can be defined as a disposition characterized by a
strong desire to employ motivation to improve one’s quality of life
(Whitehead, 2010). As the link between body and mind, physical
literacy is theoretically crucial for promoting physical activity (Ma
etal., 2021). Positive self-esteem, with itsability to influence persistence
under challenging circumstances, should also actively contribute to an
individual’s attainment of physical and mental health (Niveau et al.,
2021). These factors imply a correlation between positive self-esteem,
physical literacy, and physical activity. Thus, a conceptual framework
was designed to visualize the possible relationship between positive
self-esteem, physical literacy and physical activity (see Figure 1).
College students, in the final stage of their educational journey, must
navigate the pressures of a changing environment and adapt to new
patterns of socialization and learning. These changes may increase the
incidence of physical and mental illness among college students
(Regehretal., 2013). As a result, physical activity levels among college
students may decline rapidly. Given that exercise habits developed
during this period can persist throughout life, intervention studies
targeting this critical phase aim to employ cognitive and behavioral
concepts to reduce psychological stress and subsequently increase
physical activity in college students (Regehr et al., 2013). Self-esteem,
encompassing self-concept, may play a pivotal role in this process
(Niveau et al., 2021). Previous research has concentrated on utilizing
physical activity to improve self-esteem and mental health. Based on
the intrinsic nature of positive self-esteem, it is hypothesized to also
influence the enhancement of physical activity (Liu et al., 2015;
Rodrigues et al., 2022). To provide a theoretical basis for future
intervention designspromoting physical activity among college
students, this study aims to explore and clarify the contribution of
positive self-esteem in facilitating physical activity and the role of
physical literacy in this context. The hypotheses of this study are thus
as follows (see Figure 1):
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The mediation model.

Hypothesis 1. Positive self-esteem positively influences
physical activity.
Hypothesis 2: Positive self-esteem positively influences
physical literacy.

Hypothesis 3: Physical literacy mediates the relationship between

positive self-esteem and physical activity.

2. Method
2.1. Study design

This cross-sectional study was conducted at Jinan University,
China using a convenience sampling. Questionnaires were distributed
online,and all participants were informed of the details of the study
and could withdraw from participation at any time, either temporarily
or permanently. Ethical approval was obtained from the Jinan
University IRB (JNUKY-2021-008).

2.2. Participants

A total of 5,835 undergraduate students participated in the study,
with 5,184 completing the questionnaire, resulting in a response rate
of 88.84%. Participants were first and second-year university students.
The gender distribution was approximately equal [Male=2,444
(47.15%); Female =2,740 (52.85%)]. The students’ ages ranged from
17 to 2lyears (Total,,: M=18.97, SD=1.10; Male,,: M=19.51,
SD=0.89; Female,,.: M =18.67, SD=1.09), with most being 19 years
old (38.01%). Nearly half the participants were first-year students
(N=2,662, 50.58%), while the rest were second-year students
(N=2,522, 49.42%). The participants’ study streams were primarily
liberal arts (N=1,831, 35.32%) and science (N=2,676, 51.62%),
followed by medicine (N=480, 9.26%), and law (N=197, 3.80%).
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2.3. Measures

The Rosenberg Self-esteem Scale was used to measure participants’
self-esteem level (Rosenberg, 1965). With the accumulation of
research data and the use of analytical techniques, exploratory and
validation analyses revealed that overall self-esteem was divided into
two dimensions: positive self-esteem and negative self-esteem
(Schmitt and Allik, 2005; Boduszek et al., 2013). These two dimensions
resulted from method effects (Urban et al., 2014). To focus more on
the self-esteem scale itself rather than wording distinctions, a later
study created a 10 items unidimensional positive self-esteem scale by
transposing the negative expressions to positive statements (eg., “I feel
that I have a number of good qualities” and “I feel I do have much to
be proud of”) (Greenberger et al., 2003). This new version of the
positive self-esteem scale was used in this study. The scale had been
translated to the Chinese and demonstrated good psychometric
properties in Chinese university students with a Cronbach’s alpha («)
of 0.87 (Chen et al., 2015).

Physical activity levels of the students were assessed using the
Chinese Version of International Physical Activity Questionnaire
(short version), which included the number of hours and frequency
of moderate and vigorous intensity physical activity (MVPA) during
the week (Qu and Li, 2004). Data were collected in minutes per week
for each physical activity intensity. Minutes were then converted to
metabolic equivalent (MET) values using the MET-minutes
computation formulation (Booth, 2000; Craig et al., 2003). The
Chinese version of the questionnaire was assessed using test-retest
method (p <0.05) and the correlation test established by the Caltrac
accelerometer (p<0.05, r=0.50), demonstrating good validity and
reliability for college students (Qu and Li, 2004).

Physical literacy was assessed using the Simplified Chinese
Version of Perceived Physical Literacy Instrument (Ma et al., 2020a),
which included three dimensions: 1) motivation (eg., “I appreciate
myself or others doing sports”), 2) confidence and physical
competence (eg., “I am able to apply learnt motor skills to other
physical activities”), and 3) interaction with the environment (eg., “I
have strong communication skills”). The instrument was developed
based on Whitehead’s definition of physical literacy and measured
college students’ attitudes toward physical activity and the extent to
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which they took responsibility for their bodies (Whitehead, 2010). The
Simplified Chinese Version of Perceived Physical Literacy Instrument
was shown to be reliable and valid for measuring physical literacy
among Chinese university students, with a Cronbach’s alpha (a) of
0.86 and confirmatory factor analysis (factor loadings ranged from
0.60 to 0.92) (Ma et al., 2020a,b).

2.4. Statistical analysis

Data were analyzed using SPSS 25 and PROCESS macro 3.5
(Model 4) (Rockwood and Hayes, 2017). The reliability of all
measurement instruments in this study was calculated using
Cronbach’s alpha. Prior to analysis, normality, homoscedasticity, and
linearity were examined and found to be supported. The correlation
among each variable was derived from the bivariate Pearson’s
product-moment correlation coefficient (). Standard regression and
the bootstrap method were used to test the mediational hypothesis.
Compared to traditional stepwise testing (Baron and Kenny, 1986)
and the Sobel method (Sobel, 1982), bootstrap is less demanding on
the sample and more sensitive in determining the model. In this
study, 5,000 bootstrap samples were used. Positive self-esteem served
as the predictor, physical literacy as the mediator, and physical
activity as the outcome variable. Age, gender, and grade were set as
covariates based on previous studies (Zuckerman, 1989; Bremer
et al,, 2020; Ma et al,, 2020b; Schlund et al., 2021). Direct and
indirect effects were calculated to determine the mediation model
results. Confidence intervals (CI) that did not contain zero were
considered to be significant. Statistical significance was set at
p<0.05.

3. Results

3.1. Linear regression for testing
hypotheses 1 and 2

Standard linear regression was employed to investigate the
relationships among positive self-esteem, physical activity, and
physical literacy (Table 1). All correlations were positive and
significant, indicating that the these three variables were significantly
related to each other. The three regression models were as follows:
literacy=18.03+0.98 * Self-esteem,

Physical Physical

TABLE 1 Results of the standard linear regression analysis among positive
self-esteem, physical literacy, and physical activity.

p F 95% ClI R AR?
Positive self-esteem
Physical 18.03* 179.26 13.63, 0.48 0.24
literacy 2243
Physical 43.24° 92.98 42.08, 0.33 0.17
activity 44.40
Physical literacy
Physical 28.18* 750.07 27.98, 0.36 0.13
activity 28.39

*Correlation is significant at the 0.01 level (two tailed).
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activity=43.23+0.16 * Self-esteem, and Physical activity=28.18+0.11
* Physical literacy. Figure 2 presents a graphical illustration of the
simple mediation model with unstandardized coefficients (f) and
standard error (SE).

3.2. Mediation analysis for testing
hypotheses 3

The bootstrap method was used to examine the mediating effect
of physical literacy on the relationship between positive self-esteem
and physical activity, with age, gender and grade as covariates. The
mediation model displayed a non-zero boot CI (53.05, 64.06) with a
total effect of 58.40 and an indirect effect of 15.74. This result indicated
that physical literacy mediated 26.93% of the effect, suggesting a
partial mediator in the relationship between positive self-esteem and
physical activity.

4. Discussion

The study explored the relationship between positive self-esteem
and physical activity and examined the mediating effect of physical
literacy on this relationship among college students. The results
indicated significant associations among these three concepts. The
mediating effect of physical literacy contributes to understanding the
association between positive self-esteem and physical activity in
this population.

Physical activity interventions have found to effectively increase
participants’ self-esteem (Dale et al., 2019; Kucukibis and Gul,
2019). In accordance with the definition of self-esteem and the
pathway from positive self-esteem to physical activity, this study
further demonstrated that positive self-esteem itself was positively
correlated with physical activity and served as an independent
variable to effectively predict physical activity. Specifically,
individuals with good exercise habits and healthy physical activity
levels tend to have high self-esteem and self-concept. Likewise, high
self-esteem would, in turn, increased physical activity. This finding
is consistent with previous studies that self-esteem is a
multidimensional concept with relevance across various domains
(Niveau et al, 2021). This connection supports the diea that
different dimensions of global self-esteem can be subdivided into
specific directions for different predictive tasks under various
domains, such as positive self-esteem for actively engaging in
physical activity.

Although a significant positive correlation was found between
positive self-esteem and physical activity, the correlation coefficient
remained low. One potential mechanism linking them was through
physical literacy. As a multidimensional concept, physical literacy
represents the integration of body and mind (Whitehead, 2010;
Whitehead, 2019; Ma et al., 2021), aligning with the link between
positive self-esteem and physical activity at the mental and physical
levels. Our results supported the idea that a significant positive
correlation existed between positive self-esteem and physical
literacy. According to Whitehead’s model, physical literacy develops
from three domains: affective, physical, and cognitive. At the macro
level, physical literacy emphasizes the indivisibility of body and
mind, with several dimensions interacting with each other. At the
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Standardized coefficient = .49

Physical literacy

Standardized coefficient = .35

Path a

Standardized coefficient = .18

Path b

Positive self-esteem

FIGURE 2

Path c'

- Physical activity

Graphical illustration of the mediation model of physical literacy for positive self-esteem and physical activity.

micro level, physical literacy emphasizes lifelong movement and
positive attitudes (Whitehead, 2019). Meanwhile, self-esteem is
rooted in self-acceptance, self-respect, and individual’s evaluation
of their self-concept in specific domains shaped by experiences in
different environments (Rosenberg, 1965; Shavelson et al., 1976;
Greenwald et al., 2002). Commonalities at the level of cognition,
interaction with the environment, and positive attitudes toward life
may underlie the association between positive self-esteem and
physical literacy.

Physical literacy had been shown to be inextricably linked to
physical activity (Ma et al., 2020b). Additionally, the model in this
study supports the hypothesis that physical literacy, as a mediator
factors, significantly influences the connection betweenn mind and
body. Therefore, when promoting physical activity, positive self-
esteem must pass through the pathway of physical literacy. As a
promising new mechanism, the mediational model of physical
literacy may partially explain the relationship between positive self-
esteem and physical activity. Th connection between these positive
self-esteem, physical literacy, and physical activity in the mediation
model can provide a new approach for improving physical activity
in physical education. For instance, incorporating elements of
positive self-esteem and core dimensions of physical literacy, such
as motivation, confidence and physical competence., in physical
education not only helps students improve their physical health, but
also enhances their mental health on a spiritual level (Whitehead,
2010; Supple et al., 2013; Choi et al., 2018; Ma et al., 2021). This
aligns with the concept of physical literacy, at a time when it is
widely brought to the interdisciplinary field of exploration, physical
literacy should be considered intrinsic to human flourishing
(Durden-Myers et al.,, 2018). Given that physical and mental health
issues are particularly prominent among college students, an
integrative concept must be utilized to address the problem. Our
findings also support the idea that physical literacy may be an
optimal way to not only alleviate psychological problems, but also
to improve students’ physical activity level to achieve physical and
mental health.

Physical inactivity is a leading global problem (Guthold et al.,
2018). College students are about to enter society, and their college
years represent the final opportunity to increase their physical activity
levels and develop lifelong exercise habits during their educational
years (Whitehead, 2013). In the long run, physical health problems
caused by physical inactivity can affect students’ future productivity
and overall well-being (Beauchamp et al., 2018). Insufficient physical
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activity also significantly impacts students’ academic performance and
efficiency (Ma et al., 2020b). In this context, the present study provides
a new perspective for addressing this issue by encouraging the
development of physical literacy and promoting physical activity
through increased positive self-esteem. This study has practical
implications for developing physical education programs at
universities. Building on studies supporting the benefits of introducing
physical literacy into college curricula (Whitehead, 2019; Ma et al.,
2021), this study suggests college physical education programs that
increase positive self-esteem and physical literacy to improve physical
inactivity among college students, including syllabus elements that are
encouraging and foster positive self-esteem.

5. Strength

This study represents the first investigation of the mediating factor
between positive self-esteem and physical activity. The results
remained significant after controlling for age, gender and grade,
suggesting that enhancing positive self-esteem as a foundation,
alongside improving physical literacy, can effectively increasing
college students’ physical activity levels. This mediation pathway offers
robust support for the design of future interventions.

6. Limitation

Firstly, the participants in this study were Chinese university
students. Although physical inactivity among college students is a
global issue, differences in education systems across countries result
in distinct physical education programs, which may lead to
variability in mediated relationships among different populations.
Consequently, the findings of this study have limited applicability
for guiding countries with diverse education systems. Secondly, the
study was conducted at a single university and using convenience
sampling, with indicators extracted from subjective questionnaires,
which affects the generalizability of the results. Thirdly, while the
study’s findings support the hypothesized relationships described
in the existing literature, causal statements regarding the association
among positive self-esteem, physical literacy, and physical activity
should be made with caution. The cross-sectional findings
necessitate further experimental research to validate the observed
causal inferences.
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7. Conclusion

This study explores the relationship among positive self-esteem,
physical literacy, and physical activity, constructing a mediated model
through the path between them, suggesting a potential solution for
insufficient physical activity. The relationship among the three
variables are positively correlated, with physical literacy serving as a
mediating factor. As an increasing number of college students
experiencing physical inactivity due to a lack of lifelong exercise
habits, many universities are intensifying their focus on physical
education classes. Our findings support the integration of positive self-
esteem and physical literacy into college physical education curricula
as part of a comprehensive program to address students’ physical
inactivity during their education and into the future. This study offers
a novel intervention perspective for ameliorating physical inactivity
in college students.
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