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Abstract

This study examines the relationship between Physical Literacy (PL) and mental
well-being among university students, with physical activity functioning as a medi-
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was conducted with 195 active students from the Faculty of Sports and Health Edu-
cation at Universitas Pendidikan Indonesia, Bandung. Data were collected using
the Student Physical Literacy Questionnaire, the International Physical Activity

Emquied C.ogniti'on; PhYSi' Questionnaire-Short Form (IPAQ-SF), and the Student Well-being Scale. Media-
cal Literacy; Physical Activ- 5, analysis was performed using PROCESS Macro for SPSS version 4.2, Model

ity; Mental wellbeing
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4. Results revealed that PL significantly predicts physical activity (B = 0.27, p <
0.005), and both PL and physical activity significantly influence mental well-being
(B = 0.21 and B = 0.36 respectively, p < 0.005). The total effect of PL. on mental
well-being was 0.40 (p < 0.005), consisting of a direct effect of 0.27 (67.5%) and an
indirect effect through physical activity of 0.13 (32.5%). Bootstrap confidence inter-
vals (0.06-0.21) confirmed significant partial mediation. The findings affirm the em-
bodied cognition perspective, suggesting that physical literacy plays an essential role
in promoting mental well-being both directly and through physical activity. This
study provides empirical evidence for integrating physical literacy development into
mental health promotion strategies within higher education contexts.
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INTRODUCTION

Physical Activity (PA) is widely recogni-
zed as a fundamental element in mental health
promotion efforts, particularly among adoles-
cents and university students. Various studies
demonstrate that routine engagement in physi-
cal activity can reduce symptoms of depression,
anxiety, and stress, while enhancing cognitive
flexibility, emotional regulation, and subjective
well-being (Christodoulides et al., 2023; Gao et
al., 2024). However, students often face challen-
ges in maintaining adequate physical activity due
to academic pressures and lifestyle transitions.
Therefore, it is important to understand not only
behavioral factors but also upstream psychologi-
cal determinants that support engagement in phy-
sical activity, one of which is Physical Literacy
(PL).

PL is defined as motivation, confidence,
physical competence, knowledge, and understan-
ding to value and take responsibility for physical
activity throughout life (Whitehead, 2010). This
concept represents a holistic approach encompas-
sing affective, cognitive, and physical aspects. Re-
search shows that individuals with high levels of
PL have better life satisfaction, stronger psycholo-
gical resilience, and lower stress levels (Gao et al.,
2024; Leung et al., 2025; R. Ma et al., 2021). Ne-
vertheless, the mechanisms by which PL enhan-
ces mental well-being have not been extensively
explained, particularly the role of physical acti-
vity as a mediating variable. Several preliminary
studies indicate that PL encourages engagement
in physical activity, which ultimately contributes
to psychological well-being (Christodoulides et
al., 2023; Shanshan et al., 2025).

In recent decades, an increasing number
of countries and regions have recognized PL as
a primary goal of physical education (PE). Seve-
ral countries have even integrated PL into natio-
nal policies and educational curricula (Barnett
et al., 2019; Gleddie & Morgan, 2021; Green et
al., 2018; Houser & Kriellaars, 2023; Lundvall,
2015; Whitehead, 2010). The International Char-
ter of Physical Education, Physical Activity, and
Sport affirms that physical education has a stra-
tegic role in developing students' PL (UNESCO,
2015). Additionally, UNESCO's QPE Guideli-
nes for policymakers also encourage systematic
promotion of PL in global education systems
(McLennan, 2015). The United Nations has even
proposed PL as part of global goals in achieving
the 2030 Sustainable Development Goals (SDGs)
(Dudley & Cairney, 2021). At the national level,
Canada has made PL the foundation in physical

education, elite sports, and public health promo-
tion (Tremblay, 2010). The United States has es-
tablished PL as a learning outcome in National
Physical Education Standards (Lin et al., 2020;
Seymour & Clark, 2024). Recognition of the
importance of PL is also present in the United
Kingdom(Carl et al., 2022), Australia (Keegan et
al., 2019), and China (Chen et al., 2020; R.-S. Ma
et al., 2020).

Various international policies such as the
Global Action Plan for Physical Activity (World
Health Organization, 2019), physical quality
(McLennan & Thompson, 2015), and the 2030
Sustainable Development Goals (UN) have posi-
tioned PL as a primary strategy. At the national
level, Canada, the United States, Australia, Chi-
na, and European countries have integrated PL
into their physical education and health promoti-
on policies (Qian et al., 2025).

In the theoretical framework, Embodied
Cognition (EC) provides an important founda-
tion for understanding the relationship between
body, action, and psychological functions. Roo-
ted in phenomenological and pragmatic philoso-
phy (Dewey, 1998; Faella et al., 2025; Merleau-
Ponty, 1945; Whitehead, 2007), EC states that
cognitive processes are influenced by the body's
interaction with the environment. In this context,
PL is not merely a set of skills but also an embo-
died disposition that shapes how one responds to
experiences (Whitehead, 2010). Physical activity
becomes both a means and result of body-based
learning, making the body central to the forma-
tion of physical and mental well-being (Faella et
al., 2025; Shapiro & Stolz, 2018).

Cognitive embodiment refers to an empiri-
cal framework that rarely integrates Physical Li-
teracy, Physical Activity, and Mental Well-being
from an empirical standpoint. Novelty, wherein
the study provides an investigation into these
relationships within Indonesia's higher educati-
on, where cross-cultural evidence on embodied
cognition and physical literacy remains scarce,
is another important contribution of the study.
Gap of theory between physical education and
psychology, along with embodied cognition, is
addressed by this study, thus providing culturally
relevant insight for health promotion in Southe-
ast Asian countries.

This research aims to fill this gap by exa-
mining the influence of Physical Literacy on stu-
dents' mental well-being, with physical activity as
a mediating variable, through an Embodied Cog-
nition approach. Theoretically, this study opera-
tionalizes embodied cognition in an empirical
mediation model. Practically, the results of this
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research can provide strategic recommendations
for developing contextual and sustainable phy-
sical education-based health promotion policies,
particularly in higher education environments in
Indonesia.

METHODS

This study employs a quantitative appro-
ach with a cross-sectional study design based on
Embodied Cognition (EC) theory to examine the
mediating role of physical activity in the relation-
ship between physical literacy and mental well-
being among Indonesian university students. The
EC framework argues that cognitive and emotio-
nal processes are fundamentally shaped by bodily
experiences and sensorimotor interactions with
the environment (Barsalou, 2008; Lakoff & John-
son, 1999). In this theoretical context, physical
literacy represents an embodied disposition that
influences physical engagement and psychologi-
cal outcomes through interconnected cognitive-
motor pathways.

Participants in this study consisted of 195
actively enrolled students from the Faculty of
Sports and Health Education at Universitas Pen-
didikan Indonesia, Bandung, recruited through
stratified random sampling to ensure demo-
graphic representation. Inclusion criteria speci-
fied full-time enrollment status, ages between 18-
25 years, and absence of diagnosed physical or
psychological conditions that might confound the
measured relationships. The sample demonstra-
ted adequate power (1-f = 0.85) to detect medium
effect sizes (f> = 0.15) in multiple regression ana-
lysis with three predictors at oo = 0.05.

Physical Literacy Assessment. Physical li-
teracy was measured using the Student PA Ques-
tionnaire (PPLI) developed and validated by
(R.-S. Ma et al., 2020). This 18-item instrument
uses a five-point Likert scale (1 = strongly disag-
ree, 5 = strongly agree) to assess 18 points. The
Perceived Physical Literacy Instrument (PPLI)
demonstrated excellent psychometric properties
in the current sample (Cronbach's o = 0.79-0.83),
with confirmatory factor analysis supporting
the four-factor structure CFI = 0.99, RMSEA =
(0.03).

Physical Activity Measurement. Physical
activity levels were quantified using the Inter-
national Physical Activity Questionnaire-Short
Form (IPAQ-SF) (Craig et al., 2003), a validated
instrument for assessing physical activity across
diverse populations. The IPAQ-SF captures
frequency, intensity, and duration of walking,
moderate-intensity, and vigorous-intensity acti-

vities during the previous seven days. Metabolic
equivalent (MET) values were calculated using
established protocols: walking = 3.3 METs, mo-
derate activity = 4.0 METs, vigorous activity =
8.0 METs. Total weekly physical activity was ex-
pressed as MET-minutes per week.

Mental well-being assessment used the
Student Wellbeing Scale (SWBS) questionnai-
re adapted from (Khatri et al., 2024). This 23-
item instrument measures various dimensions
of psychological well-being including emotional
regulation, life satisfaction, stress management,
and academic self-efficacy. Items are rated on a
five-point Likert scale (1 = strongly disagree, 5
= strongly agree), with higher scores indicating
greater well-being. The scale demonstrated strong
internal consistency (a = 0.82) and convergent va-
lidity with established well-being measures.

Data collection was conducted entirely
through a secure online platform using Goog-
le Forms to ensure participant accessibility and
response quality. Participants received detailed
information about research objectives, volunta-
ry participation, and confidentiality protection.
Electronic consent was obtained prior to ques-
tionnaire administration. The survey platform
implemented forced response protocols to mini-
mize missing data while allowing participants to
withdraw at any time. Data collection occurred
over a four-week period during the academic se-
mester to capture representative activity and well-
being patterns.

Data analysis employed a systematic ap-
proach using PROCESS Macro for SPSS version
4.2 (Hayes, 2018), specifically implementing Mo-
del 4 for simple mediation analysis. This approa-
ch allows simultaneous estimation of direct and
indirect effects while providing bias-corrected
bootstrap confidence intervals for mediation ef-
fects.

The mediation model tested three key re-
lationships: (1) the effect of physical literacy on
physical activity (path a), (2) the effect of physical
activity on mental well-being controlling for phy-
sical literacy (path b), and (3) the direct effect of
physical literacy on mental well-being controlling
for physical activity (path c'). The indirect effect
was calculated as the product of paths a and b
(ab), representing the effect mediated through
physical activity.

Bootstrap resampling with 5,000 iterations
generated bias-corrected 95% confidence inter-
vals for all effects. Mediation was considered sta-
tistically significant when bootstrap confidence
intervals excluded zero. Effect sizes were inter-
preted using Cohen's conventions, with additio-
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nal consideration of practical significance in the
educational context.

RESULTS AND DISCUSSION

The following are the results and findings
of the research:

Table 1. Respondent Characteristics

Charac- Total Boys Girls Total Range
terisic  (N)  (=122)  (n=73) (N=195)  (Min-Max)
Age(Year) 195 le'zgi 211'?953i 21554196  19-25
High(em) 195 @23 104851675 s
“{iigg)h‘ 195 596.§()3i 607"21951' 59.73+677  50-80

Based on Table 1 regarding respondent
characteristics, the number of participants in this
study was 195, with 122 males and 73 females.
The average age was 21.55 years with a range
from 19 to 25 years. Additionally, weight and
height were reported with an average height for
all participants of 167.64 cm and weight of 59.73
kg. These data provide a good overview both de-
mographically and anthropometrically about the
profile of subjects to be used in further analysis.

Table 2. Respondent Characteristics

Equation Effect F p B
PL —PA Direct  0,6770833 .00 27
PLPA—MWB Mediation  26.16.00 .00 '-Z2FPA

=.36

PL - MWB Total Effect 20.03 .00 31

Based on Table 2, the regression analysis
results for the three equations in the mediation
model show that PL significantly affects PA with
a p-value <0.005, indicating that PL predicts in-
creased PA. In the mediation model, both PL
and PA significantly affect MWB with p-values
<0.005. Furthermore, the total effect model
shows that PL directly and significantly affects
MWB with a p-value <0.05, confirming a strong
relationship between PL and MWB before con-
sidering PA mediation

Table 3. Total Effect, Direct Effect, and Indirect
Effect Test Results

Effect Effect

Effect BootSE t p LLCI ULCI (' cs o
type %
Total 0,09 448 00 022 058 031 100%
Effect
Direet 57 009 312 00 01 044 021 67,50%
Effect
Indirect
Effect 413 004 - - 006 021 32,50%
(via
PA)

Table 3 shows that the total effect, direct
effect, and indirect effect analysis results reflect
the overall influence of PL. on MWB with a p-
value <0.005 and a total effect of 0.40, which is
divided into a direct effect of 0.27 (67.5%) and
an indirect effect through PA of 0.13 (32.5%).
The mediation effect is significant because the
BootLLCI and BootULCI values (0.06-0.21) do
not include zero, indicating that PA serves as a
partial mediator in the relationship between PL
and MWB.

Physical
RN N
y, Activity \.
/ \
02 |/ 0.36
/

# N\

: 0.21 ]
Physical Mentql
Literacy |- ---- .-y Well-being

0.10

Figure 1. Mediation diagram model.

Based on Figure 1, which shows that PA
plays an important role in mediation. The boot-
strap method was used with the purpose of re-
peating sampling 5,000 times to test the media-
tion effect. The 95% confidence interval for the
mediation effect path 1 does not include 0, in-
dicating that the mediation effect is statistically
significant.

The findings of this study consistently
demonstrate that Physical Literacy (PL) is an
important predictor of participation in physical
activity (PA), and both contribute positively to
students' mental well-being (Mental Well-being/
MW). These results strengthen the theoretical
model based on Embodied Cognition Theory
(ECT), which views bodily engagement as a
means of forming meaning, identity, and psycho-
logical balance (Dewey, 1998; Faella et al., 2025;
Merleau-Ponty, 1945; Whitehead, 2007).

Support for H1 that PL influences PA
aligns with findings from (Christodoulides et
al., 2023), which show that students with high
PL levels are more physically active and have
healthier lifestyle habits. Other studies (Gao et
al., 2024) and (Leung et al., 2025) reinforce that
affective dimensions of PL, such as motivation
and confidence, are key determinants of student
engagement in physical activity. However, some
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research (Cairney et al., 2019; Martin-Rodriguez
et al., 2024) indicates that factors such as enjoy-
ment can be important mediators suggesting that
PL alone is insufficient to optimally promote PA
without other affective aspects that strengthen the
value of bodily experience.

Regarding H2 and H3, these findings also
affirm the positive relationship between PA and
mental well-being. Students who are more physi-
cally active report better emotional regulation,
greater resistance to academic stress, and im-
provements in positive psychological aspects such
as self-esteem and sense of purpose. This is con-
sistent with findings by (Shanshan et al., 2025),
and supported by meta-analyses showing protec-
tive effects of PA against depression risk among
young adults. The fact that physical activity medi-
ates the relationship between PL. and MW (H4)
indicates that PL is not merely a theoretical con-
struct but has practical implications in promoting
healthy behavioral change.

From an Embodied Cognition perspective,
these findings suggest that PL can be understood
as an embodied disposition namely, the ability to
consciously engage in meaningful and directed
bodily activities, which then shape self-awareness
and psychological well-being. The body in this
context is not merely a tool but an integral part
of the subject who learns, feels, and develops.
In line with the views of (Whitehead, 2010) and
(Martin-Rodriguez et al., 2024), PL must be un-
derstood as a social experience embedded in cul-
tural and institutional contexts.

Furthermore, this research provides impor-
tant contextual contributions for Southeast Asia,
particularly Indonesia, which has been underrep-
resented in PL and mental health literature. As
demonstrated by (Amoah, 2018; Wu et al., 2024),
students in developing countries face complex
challenges related to limited sports infrastructure,
sociocultural pressures toward academic achieve-
ment, and lack of comprehensive campus health
programs. Therefore, the results of this study can
serve as a policy foundation for strengthening
body literacy-based physical education in higher
education.

However, this research has several limi-
tations. First, the cross-sectional design limits
causal conclusions between variables. Second,
data collection using online questionnaires is
self-reported, potentially generating social bias
and inaccurate subjective perceptions. Third, the
study focuses only on the context of students in
Indonesia, thus limiting generalization to other
age groups or countries with different cultural
structures and educational systems. Fourth, this

research has not explored contextual factors such
as physical environment quality, cultural norms
toward the body, or forms of social support that
may moderate the relationship between PL, PA,
and mental well-being.

For future research, it is recommended to
use longitudinal or experimental designs to test
causal relationships more strongly and deeply.
Future research can also explore additional me-
diating and moderating variables, such as social
support, body identity, self-awareness, or body
satisfaction. Additionally, cross-cultural studies
are important to understand how embodied di-
mensions of physical literacy are influenced by
local cultural values, sports infrastructure, and
physical education systems. Integration of quali-
tative approaches is also needed to explore stu-
dents' subjective meanings of bodily experiences
and physical activity in daily academic life.

Practical and Theoretical Practice

The theoretical implications of this study
include the need to expand the application of
Embodied Cognition Theory in psychology and
health education studies, particularly those in-
volving interactions between body and mental
state. By proving that PL plays a role in mental
well-being through PA, this study encourages
strengthening the position of PL as a multidi-
mensional variable that is cognitively, affectively,
and contextually relevant. From a practical per-
spective, the results of this research can serve as
a foundation for developing mental health pro-
motion policies based on physical activity and
body literacy in campus environments. Imple-
mentation of PL-based physical education learn-
ing interventions emphasizing body awareness,
reflection, and meaningful experiences can be a
preventive strategy to reduce psychological pres-
sure and enhance students' mental resilience.

CONCLUSION

This study shows that Physical Literacy
(PL) has positive direct and indirect contributions
to students' mental well-being through Physical
Activity (PA). Students with high physical lite-
racy tend to be more physically active and have
better levels of psychological well-being. These
findings support the Embodied Cognition frame-
work, which emphasizes that the body, through
meaningful physical experiences, is the founda-
tion of cognitive and affective processes. Thus,
PL is important not only as an individual compe-
tency but also as an integrative educational and
health strategy.
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