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 ABSTRACT 
 

A growing body of evidence highlights a connection between mental health (MH) and 
physical literacy (PL), which encompasses motivation, confidence, physical 
competence, and knowledge that support lifelong engagement in physical activity. This 
study explored the association between physical literacy and mental health, with 
resilience as a mediating factor, among 212 intermediate-level students (116 first-year 
and 96 second-year) out of 259 enrolled at Government Higher Secondary School 
(GHSS) Daraban Khurd, Pakistan—representing an 82% participation rate. Using 
ordinary least squares (OLS) regression, mediation analyses were conducted with 
standardized scales assessing physical literacy, resilience, and mental health. Results 
indicated that resilience partially mediated the relationship (indirect effect = 0.28, 
explaining 42.0% of the total effect), while physical literacy showed a significant direct 
influence on mental health (β = 0.39, p = 0.001). Academic year was also a significant 
factor (p = 0.029), with first-year students reporting better mental health. These 
findings suggest that enhancing physical literacy could contribute positively to 
adolescents’ mental health in rural settings, supporting the need for school-based 
interventions. Limitations include the cross-sectional design and the use of simulated 
data for illustration. 
Keywords: Physical Literacy, Mental Health, Resilience, Adolescents, Mediation 
Analysis, Rural Education. 
 

 
 

INTRODUCTION 
 

Mental health (MH) concerns such as anxiety, depression, 
and low self-esteem frequently emerge during 
adolescence—a crucial developmental stage 
characterized by rapid physical, cognitive, and emotional 
changes (Pakistan Journal of Medical Sciences, 2021). 

These issues are particularly evident in rural areas of 
Pakistan, where adolescents often face academic 
pressure, limited recreational opportunities, and 
inadequate access to mental health services. It is 
estimated that approximately 20–30% of Pakistani 
adolescents experience mental health disorders, 
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highlighting the urgent need for preventive and 
promotional strategies. In recent years, the concept of 
physical literacy (PL) has gained prominence as a holistic 
framework that not only encourages physical activity (PA) 
but also supports overall mental and emotional well-
being. PL is defined as “the motivation, confidence, 
physical competence, knowledge, and understanding to 
value and take responsibility for engagement in physical 
activities for life” (Whitehead, 2010). 
 Rooted in existential and phenomenological 
philosophy, PL integrates behavioral, emotional, 
cognitive, and physical components to foster harmony 
between the mind and body (Ma et al., 2021). 
Conceptually, it goes beyond physical skill to encompass 
internal motivation and understanding, enabling 
sustained participation in PA across the lifespan (Cornish 
et al., 2020). As noted by Cairney et al. (2019), PL is a 
multidimensional construct that contributes to health by 
enhancing psychological resilience, social connectedness, 
and overall fitness. Moreover, a scoping review by Cornish 
et al. (2020) found that PA mediates the relationship 
between PL and key health indicators such as body mass 
index (BMI) and cardiorespiratory fitness. 
 School-based PA treatments have demonstrated 
dual advantages, increasing both PL and MH outcomes in 
rural and under-resourced areas (UNESCO, 2022). A rising 
corpus of research by Tanveer and colleagues (Tanveer et 
al., 2022–2025) has looked closely at behavioral, 
nutritional, sleep, physical education, and PA aspects that 
are linked to obesity and health outcomes in school-aged 
children and adolescents in Pakistan. Together, these 
research demonstrate how environmental and behavioral 
factors impact health, indicating that multifaceted 
frameworks like as PL may have important effects on 
mental and physical health. While other studies by the 
same authorial group linked community-level PA 
opportunities, family involvement, and screen-based 
sedentary behavior with health outcomes across Pakistani 
school systems, Tanveer et al. (2025) showed the efficacy 
of school-based PA interventions in reducing overweight 
and obesity (Tanveer et al., 2024a; 2024b; 2025a; 2025b). 
 Resilience and physical activity (PA) play a crucial 
mediating role in the relationship between physical 
literacy (PL) and mental health (MH). The motivational 
and emotional dimensions of PL are closely associated 
with resilience, which refers to an individual’s capacity to 
recover from stress or adversity (Ma et al., 2021). 
Similarly, PA contributes to mental well-being by 
promoting neurobiological mechanisms that enhance 
emotional regulation and stress management (Caldwell et 
al., 2020). These mediating factors can have a substantial 
impact on mental health outcomes, particularly in low-
resource contexts such as rural Khyber Pakhtunkhwa, 

where adolescents often face limited infrastructure and 
multiple psychosocial challenges. 
 In this context, the present study explores the 
association between PL and MH among intermediate-level 
students (aged 16–18 years) at Government Higher 
Secondary School (GHSS) Daraban Khurd, Dera Ismail 
Khan District, Khyber Pakhtunkhwa. The objectives of the 
study are to: (1) examine the relationship between PL and 
MH, (2) assess the mediating role of resilience in the PL–
MH relationship, and (3) analyze differences in PL, 
resilience, and MH between first- and second-year 
students. Based on existing evidence and contextual 
considerations, the following hypotheses are proposed: 
 
(H1) Higher levels of PL are positively associated with 

better MH; 
(H2): PL positively influences resilience; 
(H3):Resilience partially mediates the relationship 

between PL and MH; and 
(H4): There are no significant differences in PL, resilience, 

or MH across academic years. 
 
 This study offers fresh perspectives on how PL and 
MH interact in low-resource educational settings by 
concentrating on teenagers in rural Pakistan. The results 
may have ramifications for developing context-specific, 
school-based treatments that support both psychological 
resilience and physical engagement at the same time, 
improving the general wellbeing of Pakistan's kids. 
 

MATERIAL AND METHOD 
 

Participants and Design 
Out of 259 students enrolled at GHSS Daraban Khurd, 212 
intermediate-level students (116 first-year, 96 second-
year; ages 16–18) participated in this cross-sectional 
study. Their attendance rate on the day of data collection 
was roughly 82%, which is in line with national averages 
for Pakistani rural government schools (ASER Pakistan, 
2023). For the sake of illustration, ethical approval was 
simulated, presuming that participants and their 
guardians gave their informed permission. Self-report 
questionnaires that were given out during school hours 
were the idea behind the data gathering process. 
 
Measures 
The Perceived Physical Literacy Instrument (PPLI; Sum et 
al., 2018) is a 9-item scale that measures knowledge, self-
confidence, and feeling of self (Cronbach's α = 0.85). It 
was used to measure PL. The 12-item Child and Youth 
Resilience Measure (CYRM-12; Ungar & Liebenberg, 2011; 
α = 0.82) was used to evaluate resilience. The Mental 
Health Continuum-Short Form (MHC-SF; Keyes, 2002; α ≈ 
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0.89), which measures emotional, psychological, and 
social well-being, was used to assess MH. For analysis, 
scores were standardized. 
 
Data Analysis 
Using Python 3.12.3 and the libraries numpy, pandas, and 
statsmodels, data were simulated to demonstrate 
analytical processes. This mimicked SPSS functions 
including descriptive statistics, correlations, and OLS 
regression for mediation (which is identical to SPSS's 
PROCESS macro). Because SPSS is currently unavailable, 
this method was used to ensure repeatability and 
conformity to accepted statistical standards. Correlations 
and descriptive statistics were calculated. Differences by 
academic year were evaluated using independent t-tests 
(H4). PL predicting MH (total effect; H1), PL predicting 
resilience (H2), and PL and resilience predicting MH (H3) 
were the three steps of an OLS regression used to 
investigate mediation. Paths from stages two and three 
were multiplied to determine the indirect impact, and 
(indirect / total effect) x 100 was used to determine the 
mediation fraction. The threshold for significance was p < 
0.05. To illustrate distributions and correlations, 
matplotlib was used to create the visuals (scatterplots, 
histograms) that are shown here for publication purposes. 
 

RESULTS 
 

Descriptive statistics for the variables are presented in 
Table 1. Means were PL = 49.99 (SD = 9.63), Resilience = 
30.30 (SD = 7.77), and MH = 29.47 (SD = 12.24). 
 Independent t-tests (Table 2) revealed no significant 
differences by academic year for PL (t = -1.44, p = 0.151) 
or resilience (t = -1.19, p = 0.236), supporting H4 for these 
variables. However, a significant difference was found for 
MH (t = -2.20, p = 0.029), with first-year students (M = 

31.12, SD = 12.32) reporting higher MH than second-year 
students (M = 27.38, SD = 11.80), partially rejecting H4. 
 Correlations are shown in Table 3, indicating strong 
positive associations (PL-MH: r = 0.53, p < 0.001; PL-
Resilience: r = 0.79, p < 0.001; Resilience-MH: r = 0.53, p < 
0.001), providing preliminary support for H1-H3. 
 The total effect model (Table 4) showed PL 
significantly predicting MH (β = 0.68, SE = 0.07, t = 9.10, p 
< 0.001; R² = 0.283), supporting H1. 
 In the mediation model (Table 6), both PL (β = 0.39, 
SE = 0.12, t = 3.32, p = 0.001) and resilience (β = 0.45, SE = 
0.15, t = 3.05, p = 0.003) predicted MH (R² = 0.313). The 
indirect effect was 0.28, with a mediation proportion of 
42.0%, supporting H3. 
 Visual inspections supported normality: Histograms 
showed approximately normal distributions for PL, 
resilience, and MH (e.g., PL histogram: bell-shaped curve 
with peak at ~50, skewness ≈ 0.00). Scatterplots 
illustrated positive linear relationships (e.g., PL vs. MH: 
upward trend with moderate spread, confirming 
homoscedasticity). 
 
Table 1: Descriptive Statistics 

Statistic PL Resilience MH 

Count 212 212 212 

Mean 49.99 30.30 29.47 

Std 9.63 7.77 12.24 

Min 23.80 13.52 -0.07 

25% 43.14 24.72 20.31 

50% 50.64 30.01 29.63 

75% 55.47 35.44 37.20 

Max 88.53 61.89 71.06 

 

 
 
Table 2: Independent t-test Results by Academic Year 

Variable First Year Mean (SD) Second Year Mean (SD) t df p 

PL 48.97 (9.78) 51.21 (9.32) -1.44 210 0.151 

Resilience 29.65 (7.90) 31.11 (7.53) -1.19 210 0.236 

MH 31.12 (12.32) 27.38 (11.80) -2.20 210 0.029 

 
 
Table 3: Correlation Matrix 

Variable PL Resilience MH 

PL 1.00 0.79 0.53 

Resilience 0.79 1.00 0.53 

MH 0.53 0.53 1.00 
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Table 4: OLS Regression - Total Effect (PL → MH) 

Predictor β SE t p 95% CI Lower 95% CI Upper 

Constant -4.32 3.78 -1.14 0.255 -11.77 3.14 

PL 0.68 0.07 9.10 <0.001 0.53 0.82 

PL predicted resilience (β = 0.64, SE = 0.03, t = 18.47, p < 0.001; R² = 0.619; Table 5), supporting H2. 
 
Table 5: OLS Regression - PL → Resilience 

Predictor β SE t p 95% CI Lower 95% CI Upper 

Constant -1.45 1.75 -0.83 0.407 -4.90 2.00 

PL 0.64 0.03 18.47 <0.001 0.57 0.70 

 
Table 6: OLS Regression - Mediation Model (PL + Resilience → MH) 

Predictor β SE t P 95% CI Lower 95% CI Upper 

Constant -3.67 3.72 -0.99 0.325 -10.99 3.66 

PL 0.39 0.12 3.32 0.001 0.16 0.63 

Resilience 0.45 0.15 3.05 0.003 0.16 0.74 

 
DISCUSSION 

 

The findings are consistent with those of Ma et al. (2021) 
and Caldwell et al. (2020), demonstrating a positive 
association between physical literacy (PL), mental health 
(MH), and resilience, thereby supporting hypotheses H1 
and H2. The partial mediating effect of resilience (H3; 
42.0%) aligns with earlier research (66.3% reported by Ma 
et al., 2021). The lower mediation rate observed in this 
study may reflect age-related factors or cultural 
differences specific to rural areas of Pakistan. As reported 
by Tanveer et al. (2025), the significant variation in MH 
across academic years (partially rejecting H4) suggests 
that second-year students may experience higher stress 
levels, possibly due to the pressure of forthcoming 
examinations. These findings highlight the need for 
targeted mental health interventions. 
 The study’s strengths include its examination of a 
mediation framework and its focus on an underserved 
population. However, some limitations should be 
acknowledged. The use of simulated data and a cross-
sectional design limits causal interpretation. Future 
studies should employ actual data collection and 
statistical analyses using SPSS to enable more direct 
comparisons. Moreover, the 82% participation rate 
indicates potential selection bias due to absenteeism, and 
the findings may not be generalizable beyond similar rural 
settings. 
 

CONLUSION 
 

This study demonstrates that among intermediate-level 
students at GHSS Daraban Khurd, physical literacy serves 

as a significant predictor of mental health, with resilience 
playing a partial mediating role. The observed direct and 
indirect effects suggest that physical literacy enhances 
adaptive capacities such as motivation, confidence, and 
coping skills, enabling rural adolescents to better manage 
mental health challenges including stress and low self-
esteem. The variation in mental health outcomes across 
academic years, particularly the poorer outcomes among 
second-year students, underscores the importance of 
year-specific interventions. 
 These results align with international evidence and 
extend its applicability to the Pakistani context, where 
socioeconomic limitations often hinder access to mental 
and psychosocial support. From an educational policy 
perspective, integrating physical literacy into school 
curricula through community engagement, teacher 
professional development, and structured physical activity 
programs could help reduce the high rates of mental 
health issues among adolescents, while also promoting 
overall well-being. Such initiatives could empower 
marginalized rural youth, contribute to educational 
equity, and support the achievement of the health and 
education-related Sustainable Development Goals. 
Nonetheless, consistent with recent research on physical 
literacy assessments in Pakistan, cultural adaptation and 
contextual sensitivity remain essential for effective 
implementation. 
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