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Abstract

Objectives: The aim of the present study was to analyze the relationships among physical
activity, academic stress, and motivation in Physical Education, as well as to determine
differences according to sex and grade level. Methods: A total of 310 secondary education
students participated in the study. Data were collected using the PAQ-C, the Questionnaire
on Academic Stress in Secondary Education, and the Motivation in Physical Education
Questionnaire. Spearman’s correlation test and a MANOVA were used for the statistical
analysis. Results: The findings revealed that physical activity was positively correlated
with more self-determined forms of motivation and negatively correlated with amotivation.
The dimensions of academic stress were positively associated with amotivation. Regard-
ing sex differences, statistically significant differences were found in physical activity,
with higher levels among males, and in academic overload, with higher values among
females. According to grade level, differences were identified in academic overload, in-
trinsic motivation, and identified regulation. Furthermore, the sex x grade interaction
was also statistically significant, showing that females reported higher levels of stress as
they progressed through educational stages, whereas in males, levels of academic stress
decreased and both physical activity and intrinsic motivation showed a differential increase
in the final year of secondary education. Conclusions: In this regard, it is concluded

that sex and grade level influence the variables analyzed. However, further research is
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needed to better understand these dimensions, their impact, and their interrelationships,

Academic Editors: Ming Yu Claudia  considering the potential benefits of promoting self-determined motivation in Physical

Wong and Ines Aguinaga-Ontoso Education and encouraging regular physical activity practice, particularly in reducing and

Received: 25 May 2026 coping with academic stress, with the aim of comprehensively improving the physical
Revised: 26 June 2026

Accepted: 15 July 2026
Published: 17 July 2026

and mental well-being of the adolescent population and contributing to their healthy and
balanced development.

Copyright: © 2026 by the authors.

Keywords: academic stress; physical activity; motivation; physical education
Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

Healthcare 2026, 14, 2158 https://doi.org/10.3390/healthcare14142158


https://crossmark.crossref.org/dialog?doi=10.3390/healthcare14142158&domain=pdf&date_stamp=2026-07-17
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0001-6936-9947
https://orcid.org/0009-0006-0761-7638
https://orcid.org/0000-0003-4372-0836
https://orcid.org/0000-0002-4027-4415
https://orcid.org/0000-0002-7239-960X
https://orcid.org/0000-0002-1905-3247
https://doi.org/10.3390/healthcare14142158

Healthcare 2026, 14, 2158

2 of 14

1. Introduction

Physical Education (PE) plays an essential role in promoting physical and mental
health, as well as in fostering healthy lifestyle habits that may persist into adulthood [1-4].
From a holistic perspective, PE encompasses affective, cognitive, psychomotor, and social
dimensions, constituting a key setting for promoting well-being and preventing public
health issues, including physical and psychological deterioration [5]. However, within
the context of secondary education—a stage during which students experience significant
physical, psychological, and social changes—it is essential to understand how participation
in PE may influence their ability to cope with the challenges inherent to this developmental
period [6].

Several studies suggest that participation in PE can improve social skills and mental
health, reducing vulnerability to disorders such as stress, anxiety, and depression [3,7].
Stress, defined as an adaptive response to environmental demands that exceed an individ-
ual’s resources [8], is a prevalent phenomenon in the school context, affecting adolescents’
behavior and well-being [9,10]. The literature indicates that academic stress represents one
of the main sources of psychological distress among this population and is associated with
low self-esteem, difficulties in self-regulation, and anxiety and depressive disorders [11-14].
These issues not only affect mental health, but also academic performance and school
participation [15,16].

In this regard, Physical Activity (PA) has been identified as a coping mechanism
capable of modulating the impact of stress and promoting psychological well-being [17,18].
The World Health Organization (WHO) [19] defines PA as any bodily movement produced
by skeletal muscles that requires energy expenditure and that, at moderate and vigorous
intensities, improves physical and mental health. Furthermore, the WHO recommends
that children and adolescents aged 5 to 17 years engage in at least 60 min of moderate-
to-vigorous PA daily; however, most adolescents do not meet these recommendations,
particularly girls. Evidence demonstrates that regular participation in PA contributes to
reducing levels of anxiety, depression, and stress while also improving self-confidence,
self-esteem, and social relationships [18,20-24]. From a physiological perspective, PA
helps regulate the stress response by reducing cortisol levels and stimulating the release
of endorphins, generating feelings of well-being and pleasure that promote emotional
resilience and academic performance [25-27].

Nevertheless, despite the potential of PA and PE in promoting well-being, several
reports indicate that participation rates in PA among adolescents remain insufficient, with
more than 80% of young people failing to meet the minimum recommendations. This
situation is exacerbated by gender differences and the increasing prevalence of mental
health problems and academic stress [19-28]. Self-Determination Theory [29] posits that
motivation (intrinsic—extrinsic) is a key factor in promoting sustained participation in PA.
Intrinsically motivated students participate in class due to the satisfaction and enjoyment
derived from the activity itself, whereas extrinsically motivated students tend to focus on
the outcomes and rewards they may obtain, or even on avoiding negative consequences [30].
It has been demonstrated that the satisfaction of basic psychological needs—autonomy;,
competence, and relatedness—enhances well-being and may increase engagement in phys-
ical activities, as well as strengthening coping mechanisms against stress [31]. However,
despite the existing evidence linking motivation, PA, and stress among adolescents, there
remains a gap in understanding how these variables interact within the school context,
particularly regarding PE practices and their potential to mitigate academic stress.

Various factors influence low levels of motivation toward PA, including family sup-
port, social networks, teaching style, infrastructural conditions, academic overload, and
assessment strategies [2,3,32,33]. These factors contribute not only to reduced participation
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in PE, but also to the persistence of psychological distress and academic stress, generating
a cycle that may negatively affect mental health and academic performance and even lead
to extracurricular sports dropout [26,34,35].

Therefore, the present study seeks to contribute to this conceptual gap by proposing a
cross-sectional analysis of the relationships among PA, academic stress, and motivation
in secondary education students, with the aim of better understanding how these factors
interact and how motivation in PE may act as a coping mechanism against academic stress,
thereby contributing to the promotion of active and sustained participation in physical
activities among this population. In this sense, the objectives of this study are: (i) to analyze
the relationships among PA, academic stress, and motivation in PE among secondary school
students and (ii) to determine differences in these variables according to sex and academic
grade level. Accordingly, the following study hypotheses are proposed:

H1. More self-determined forms of motivation will be associated with higher levels of PA and lower
academic stress.

H2. Higher levels of PA will be associated with lower academic stress.

H3. Statistically significant differences will be found in these variables according to sex, grade level,
and the interaction between sex and grade level among secondary education students.

2. Materials and Methods
2.1. Design and Participants

The present study followed a non-experimental, cross-sectional, and descriptive—
correlational research design due to its suitability for obtaining descriptive and comparative
information from a population at a specific point in time, allowing for the efficient analysis
of differences among distinct groups [36]. Sample size was calculated a priori using
G*Power 3.1 software [37]. For the MANOVA test (F tests, Global effects), a large effect size
was established (f2(V) = 0.16), with a significance level of o = 0.05, a statistical power of
0.80, 8 groups (sex x grade level), and 10 variables. The analysis indicated a minimum
sample size of n = 203. Accordingly, the convenience sample consisted of 310 students
aged between 12 and 16 years (13.9 & 1.2 years), enrolled across all grades of compulsory
secondary education (CSE) in three public secondary schools in Andalusia, Spain. Of the
total participants, 58.6% were male (n = 180) and 41.4% were female (n = 130). Regarding
grade distribution, 26.4% were enrolled in the 1st year of CSE (n = 82), 23.8% in the 2nd
year of CSE (n = 74), 30.9% in the 3rd year of CSE (n = 96), and 17.1% in the 4th year of
CSE (n = 53). The inclusion and exclusion criteria for participation were: being enrolled
during the current academic year, attending a coeducational school, and providing signed
informed consent from parents or legal guardians.

2.2. Instruments and Variables
2.2.1. Physical Activity

The Physical Activity Questionnaire for Children (PAQ-C) was used to measure PA.
The instrument was validated by Manchola-Gonzélez et al. [38] and consists of 9 items
that assess the frequency of PA performed over the past 7 days, rated on a 1-to-5 Likert
scale, with a higher score indicating a higher level of PA. Additionally, the final item asks
whether there was any illness or other event that prevented PA during the previous week.

2.2.2. Academic Stress

The Questionnaire on Academic Stress in Secondary Education (QASSE) was used
to assess academic stress. This instrument was validated by Garcia-Ros et al. [39] and
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consists of 24 items that assess the following dimensions: academic overload, interaction
with classmates, family pressure, and future prospects, using a Likert-type response scale
ranging from 1 (no stress) to 5 (a lot of stress).

2.2.3. Motivation

The Physical Education Motivation Questionnaire (PEMQ) was used to assess motiva-
tion. The instrument was validated by Sanchez-Oliva et al. [40] and consists of 20 items that
evaluate the following dimensions: intrinsic motivation, identified regulation, introjected
regulation, external regulation, and demotivation. A Likert-type response scale ranging
from 1 (strongly disagree) to 5 (strongly agree) was used.

The internal consistency of each instrument yielded values greater than « = 0.71 in
their respective validations, meaning they are reliable for consistently collecting data. In
this study, reliability was analyzed using Cronbach’s alpha, and the results are presented
in Table 1.

2.3. Procedure

First, a literature review on the study topic was conducted. Subsequently, the research
variables were established, and the study objectives were defined. Following this, approval
for research involving human participants was requested from the Ethics Committee of the
University of Granada, which granted approval under code 3324/CEIH/2023. Afterwards,
the management teams of the secondary education schools were contacted and informed
about the aims of the study through an information letter. Once authorization from the
schools had been obtained, data collection was carried out during March and April 2023
through the in-person administration of paper-based questionnaires during school hours
and in the absence of the Physical Education teacher. Participants received the appropriate
instructions for questionnaire completion, and members of the research team were present
to address any questions. Participant anonymity and data confidentiality were ensured at all
times in accordance with the recommendations of the Declaration of Helsinki [41]. Finally,
after data collection, corresponding analyses were conducted, leading to the development
of the study results, discussion, and conclusions.

2.4. Statistical Analysis

For the statistical analysis, IBM SPSS Statistics 28.0 software was used. Initially, de-
scriptive statistics, including mean and standard deviation, were calculated, along with
questionnaire reliability using Cronbach’s alpha coefficient. Data normality was assessed
using the Kolmogorov-Smirnov test (p > 0.05), which led to the use of Spearman’s correla-
tion coefficient for the correlational analyses. For the inferential analyses—MANOVA and
ANOVA—by sex (male and female) and grade level (1st, 2nd, 3rd, and 4th year), parametric
procedures were retained despite some deviations from statistical assumptions. Previous
research has shown that these analyses are generally robust to moderate violations of
normality and homogeneity of variances, particularly in studies with moderate-to-large
sample sizes [42,43]. Nevertheless, the presence of assumption violations should be ac-
knowledged as a methodological limitation, and the results should therefore be interpreted
with appropriate caution. Accordingly, when significant MANOVA results were obtained,
univariate analyses (ANOVA) and Games—-Howell post hoc tests were subsequently con-
ducted. Effect size was determined using partial eta squared (np?), interpreted as small
(0.02 < an <0.13), medium (0.13 < np2 < 0.26), and large (mp2 > 0.26) [44]. In addition,
for the correlational analyses, the magnitude of the coefficients was interpreted as fol-
lows: <0.10 trivial, 0.10-0.39 weak, 0.40-0.59 moderate, 0.60-0.79 strong, and 0.80-1.0 very
strong [45].
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3. Results

Table 1 presents the descriptive statistics for PA, academic stress dimensions, and
motivation by sex and grade level.

Table 1. Descriptive statistics by academic year and sex.

Grade 1st Year of the CSE  2nd Year of the CSE  3rd Year of the CSE 4th Year of CSE Total
(04

Sex M SD M SD M SD M SD M SD
) Men 2.68 0.87 2.87 0.90 2.77 0.82 3.02 0.70 281 084
Physical 0.91 Women 2.80 0.97 2.72 0.84 245 0.66 2.37 1.15 258  0.88
activity Total 2.72 0.90 2.81 0.87 2.62 0.76 2.75 0.96 271 0.86
. Men 3.25 0.86 2.85 0.92 3.11 0.81 3.17 0.97 310 089
Academic 0.84 Women 2.96 0.85 3.39 0.92 3.76 0.74 3.43 1.07 343 091
overload Total 3.14 0.86 3.07 0.95 343 0.84 3.28 1.01 324 091
Interaction Men 2.60 1.07 233 0.92 2.16 0.77 2.33 0.77 237 092
with 0.74 Women 225 0.83 2.66 0.76 2.54 0.83 2.45 1.02 248 085
classmates Total 247 1.00 247 0.87 234 0.82 2.38 0.88 242 0.89
i Men 2.90 1.16 2.82 1.08 2.67 1.08 2.92 1.20 282 112
Family 0.80 Women 2.32 1.16 3.38 0.93 3.09 1.19 2.67 0.82 290 113
pressure Total 2.69 1.19 3.04 1.05 2.87 1.15 2.82 1.06 285 112
Men 291 1.09 2.98 1.08 2.80 1.03 2.79 1.10 288  1.07
Future 0.71 Women 2.65 1.06 2.98 0.97 3.20 0.92 3.19 091 3.02 098
prospects Total 2.82 1.08 2.98 1.03 2.99 0.99 2.96 1.04 293 1.03
Intrinsi Men 2.84 141 3.63 1.07 3.32 1.12 3.75 1.05 332 124
ntrinsic 088  Women 3.47 117 3.86 0.84 3.02 1.14 3.00 108 332 112
motivation Total 3.07 1.35 3.72 0.98 3.17 1.14 3.44 1.12 332 119
Identified Men 2.69 1.28 3.48 0.95 2.89 0.97 3.21 1.21 303 114
reculation 0.84 Women 3.42 1.03 3.36 0.92 297 1.12 2.72 0.96 313 1.05
& Total 2.95 1.24 3.43 0.93 293 1.04 3.00 1.13 3.07 111
Introiected Men 2.61 1.06 3.34 0.97 2.80 0.89 2.82 1.04 288  1.02
re u{aﬁon 0.75 Women 2.87 0.97 2.93 0.96 2.72 0.93 2.89 1.05 283 096
& Total 2.70 1.03 3.17 0.98 2.76 0.90 2.85 1.04 286 099
Fxcternal Men 2.90 1.14 3.13 1.02 2.72 0.87 2.88 1.06 290 1.03
resulation 0.71 Women 2.89 1.10 293 0.96 2.75 1.05 2.60 0.83 2.80 100
& Total 2.90 1.12 3.04 1.00 2.73 0.95 2.76 0.97 286 1.02
Men 2.83 1.30 2.84 1.17 2.09 0.97 2.45 1.30 256 122
Demotivation  0.82 Women 2.11 1.23 2.39 1.19 2.64 1.07 2.47 1.24 243 117
Total 257 1.31 2.66 1.19 2.36 1.05 2.46 1.27 250 1.0

o = Cronbach’s alpha; M = Mean; SD = Standard Deviation.

Table 2 presents the results of the correlation analysis among the variables using
Spearman’s correlation coefficient. Initially, it was observed that PA was positively cor-
related with intrinsic motivation (p < 0.001, rho = 0.301), identified regulation (p < 0.001,
rho = 0.300), and introjected regulation (p = 0.008, rtho = 0.151), whereas the relationship
with amotivation was negative (p = 0.017, tho = —0.135). These correlations showed weak
correlation coefficients. On the other hand, the associations among all dimensions of aca-
demic stress and among the dimensions of the motivation scale were statistically significant
(p < 0.001), with moderate-to-strong association coefficients, reflecting the validity of the
theoretical construct without indicating a multicollinearity issue.

In the case of amotivation, positive correlations were observed with the academic
stress dimensions of academic overload (p = 0.028, rho = 0.125), peer interaction (p < 0.001,
rho = 0.348), family pressure (p < 0.001, rtho = 0.234), and future perspectives (p < 0.001,
rho = 0.246). Meanwhile, amotivation was negatively correlated with intrinsic motivation
(p < 0.001, rho = —0.261) and identified regulation (p < 0.001, rho = —0.212), and positively
correlated with external regulation (p < 0.001, rho = 0.218). Finally, intrinsic motivation was
negatively correlated with academic overload (p = 0.025, rho = —0.128) and peer interaction
(p = 0.037, rho = —0.118). External regulation, in turn, was positively associated with
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peer interaction (p = 0.007, rho = 0.154) and future perspectives (p = 0.002, rho = 0.174).
In addition, a positive correlation was found between introjected regulation and future
perspectives (p = 0.050, rho = 0.111). All observed correlations fell within the range of
weak coefficients.

Table 2. Correlation analysis.

2 3 4 5 6 7 8 9 10
1. Physical activity —0.104 —0.015 0.000 —0.067 0.301 ** 0.301 ** 0.151 ** 0.040 —0.135*
2. Academic overload 0.352 ** 0.468 ** 0.486 ** —0.128 * —0.070 —0.051 —0.005 0.125*
3. Interaction with classmates 0.442 ** 0.517 ** —0.118 * —0.049 0.056 0.154 ** 0.348 **
4. Family pressure 0.449 ** —0.041 0.020 0.013 0.099 0.234 **
5. Future prospects 0.016 0.010 0.111* 0.174 ** 0.246 **
6. Intrinsic motivation 0.703 ** 0.464 ** 0.294 ** —0.261 **
7. Identified regulation 0.540 ** 0.340 ** —0.212**
8. Introjected regulation 0.569 ** 0.050
9. External regulation 0.218 **
1

0. Demotivation

*=p<0.05*=p<0.01

Regarding the MANOVA, Box’s M test initially showed that the assumption of ho-
mogeneity of covariance matrices was not met (p < 0.05); therefore, the Games-Howell
procedure was adopted. The multivariate tests obtained using Pillai’s Trace indicated a
significant effect on the dependent variables according to grade level (F = 1.596, p = 0.023,
np? =0.051, 1 — B =0.991), sex (F = 1.976, p = 0.036, np> = 0.063, 1 — B = 0.874), and the
grade level x sex interaction (F = 2.229, p < 0.001, np2 =0.070, 1 — B = 1.000), with small
effect sizes.

As shown in Table 3, the univariate analyses demonstrated that, according to sex, there
were statistically significant differences in PA (p = 0.016, np? = 0.019, 1 — B = 0.677) and
academic overload (p = 0.006, np? = 0.025, 1 — B = 0.794), with higher mean values for males
in PA (M = 2.81) and higher mean values for females in academic overload (M = 3.43), both
with small effect sizes. Meanwhile, according to grade level, significant differences were
found in the variables of academic overload (p = 0.040, np2 =0.027,1 — B =0.672), intrinsic
motivation (p = 0.005, np2 =0.042, 1 — B = 0.873), and identified regulation (p = 0.023,
np2 =0.031,1 — B = 0.740), also with small effect sizes.

Table 3. Analysis by grade and sex.

Grade Sex
F P np? 1-B F P np? 1—-p
Physical activity 0.693 0.557 0.007 0.197 5.892 0.016 * 0.019 0.677
Academic overload 2.801 0.040 * 0.027 0.672 7.778 0.006 * 0.025 0.794
Interaction with classmates 0.400 0.753 0.004 0.129 1.265 0.262 0.004 0.202
Family pressure 2.482 0.061 0.024 0.613 0.083 0.774 0.000 0.059
future prospects 0.816 0.486 0.008 0.226 1.232 0.268 0.004 0.198

Intrinsic motivation
Identified regulation
Introjected regulation

External regulation

Demotivation

4414 0.005 * 0.042 0.873 0.128 0.721 0.000 0.065
3.226 0.023 * 0.031 0.740 0.151 0.698 0.000 0.067

2.546 0.056 0.025 0.625 0.113 0.737 0.000 0.063
1.364 0.254 0.013 0.362 0.921 0.338 0.003 0.160
0.616 0.605 0.06 0.178 1.134 0.288 0.004 0.186

* = p < 0.05; p = Significance; np? = Partial eta-squared effect size; 1 — = Statistical power.
Games—-Howell post hoc analyses demonstrated significant differences in the family

pressure dimension (between 1st and 2nd year, p = 0.044), intrinsic motivation (between 1st
and 2nd year, p = 0.011, and between 2nd and 3rd year, p = 0.008), and identified regulation
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(between 2nd and 3rd year, p = 0.022), with higher mean values observed for 2nd-year
students in all cases.

Finally, the Games-Howell test revealed statistically significant values for the
sex x grade level interaction. In the case of females, significant differences were found in
the variables of academic overload (between 1st and 3rd year, p < 0.001), family pressure
(between 1st and 2nd year, p = 0.001, and between 1st and 3rd year, p = 0.018), and intrinsic
motivation (between 2nd and 3rd year, p = 0.011, and between 2nd and 4th year, p = 0.049).
Meanwhile, among males, significant values were found for intrinsic motivation (between
1st and 2nd year, p = 0.005, and between 1st and 4th year, p = 0.003), identified regulation
(between 1st and 2nd year, p = 0.002, and between 2nd and 3rd year, p = 0.046), introjected
regulation (between 1st and 2nd year, p = 0.002, and between 2nd and 3rd year, p = 0.048),
and amotivation (between 1st and 3rd year, p = 0.009, and between 2nd and 3rd year,
p = 0.014). Regarding 1st-year students, sex differences were found in the dimensions of
family pressure (p = 0.020), intrinsic motivation (p = 0.016), identified regulation (p = 0.003),
and amotivation (p = 0.007). Among 2nd-year students, significant sex differences were
observed in the dimensions of academic overload (p = 0.009) and family pressure (p = 0.034).
In 3rd-year students, sex differences were found in academic overload (p < 0.001), peer
interaction (p = 0.038), and amotivation (p = 0.023). Finally, in 4th-year students, statistically
significant sex differences were found in PA (p = 0.007) and intrinsic motivation (p = 0.020).

4. Discussion

The purpose of this study was to analyze the relationships among PA, academic stress,
and motivation in PE among secondary education students while also determining differ-
ences according to sex and grade level. The relevance of this work lies in the joint analysis
of these variables, considering that previous studies have demonstrated the benefits that
PE can provide in terms of physical and mental health [1,3,5]. These aspects are particularly
important in a population facing various academic challenges that may lead to conditions
such as academic stress and that require appropriate coping strategies from educational
institutions, among which increasing motivation levels [2,35] and promoting regular PA
practice [15,17,18,22] are especially noteworthy. Individuals with high motivation tend
to be more physically active and overcome difficulties more easily [46,47], in addition to
experiencing multiple cognitive, affective, and behavioral benefits that improve student
performance [48,49]. Therefore, the findings of this study may provide preliminary infor-
mation for the design of PE-based educational strategies aimed at promoting students’
psychological and physical well-being. However, given the predominantly weak correla-
tions observed and the small effect sizes identified in the group comparisons, these findings
should be interpreted cautiously.

Initially, the correlational analysis showed that PA, although with a low coefficient,
was positively associated with the dimensions of motivation characterized by greater self-
determination and negatively associated with amotivation. These findings are consistent
with previous studies [50,51], which similarly reported these correlations, demonstrating a
positive, although weak, association between more self-determined forms of motivation
and PA practice. This may be explained by the fact that self-determined motivations are
aligned with students’ personal interests and values, providing a greater sense of purpose,
self-fulfillment, and overall well-being [52,53]. Furthermore, according to Abdoshahi
et al. [54] and Contento & Heredia [55], higher levels of intrinsic motivation and autonomy
support are associated with a greater intention to be physically active, which in turn
predicts regular PA practice [50]. Conversely, students who experience amotivation tend to
perceive PA practice as useless, negatively affecting self-esteem, commitment, and overall
life satisfaction [52,53], and contributing to school dropout and disengagement [32,34]. For

https://doi.org/10.3390/healthcare14142158


https://doi.org/10.3390/healthcare14142158

Healthcare 2026, 14, 2158

8 of 14

this reason, teachers are encouraged to promote teaching styles that support autonomy as a
means of improving adherence to PA in PE classes [55,56]. However, the small magnitude
of the observed associations suggests that motivation represents only one of several factors
potentially related to participation in physical activity.

Regarding the dimensions of academic stress, a positive—although weak—correlation
was found with amotivation in PE. These results suggest that greater amotivation is associ-
ated with lower interest in classroom participation and higher academic stress related to
academic overload, family pressure, peer interaction, and future perspectives. This could
be explained through Self-Determination Theory by the lack of support and satisfaction
of basic psychological needs [31]. According to Ilma et al. [57], from the perspective of
Bronfenbrenner’s ecological theory and Self-Determination Theory, the imbalance between
academic demands—such as task complexity, workload accumulation, and inefficient in-
structional design—and students’ perceived lack of competence may generate high levels
of stress and reduce intrinsic motivation, even leading to disinterest, disengagement, and a
low sense of belonging. Moreover, the perception that efforts are futile reinforces feelings
of frustration, limits improvement potential, weakens social connections, and results in low
academic engagement [9,53].

In contrast, the findings showed that higher intrinsic motivation was associated with
lower academic stress related to academic overload and peer interaction. A possible
interpretation is that students who report more self-determined forms of motivation also
tend to have stronger interpersonal relationships, as well as greater adaptability and
problem-solving ability, which consequently results in better academic performance [3,7,58].
These findings support the notion that academic stress emerges, among other factors, from
a reduction in more self-determined motivational sources [49], although the strength of the
associations observed in the present study was limited. Therefore, increasing these forms
of motivation may be an appropriate way to improve student well-being and increase
classroom participation levels. Furthermore, according to Aldridge and McChesney [59],
a positive motivational climate acts as a protective factor against the manifestation of
inequalities in vulnerable contexts.

The results of the sex-based analyses demonstrated, with small effect sizes, that there
were significant differences in PA, with higher levels observed among males. This finding
is consistent with previous studies in which males also reported higher PA levels [15,60,61].
Recent reports support this trend, showing that both in Spain and across Europe, females
dedicate less time to PA practice [62]. This may be explained, among other factors, by
greater involvement in other types of activities, as well as by family and social influences
that primarily encourage sports participation among males, in addition to higher rates
of sedentary behavior and sports dropout among females [34,63]. Moreover, regular PA
practice and opportunities for engagement are mediated by cultural, environmental, and
institutional factors [64], and the motives that encourage PA practice differ according to
sex [65].

Regarding academic stress related to academic overload, females presented signifi-
cantly higher stress levels. This finding is consistent with Garcia and Gonzélez [9], who
reported that females experience greater difficulty in managing stress. Similarly, studies by
Tharaldsen et al. [14], Hoyt et al. [66], and Marco-Ahull6 et al. [67] found higher levels of
academic stress among females, associated not only with workload and assignments, but
also with the type of tasks requested and the administration of examinations, with worry,
anxiety, and difficulty concentrating identified as the most frequent stress triggers. Further-
more, these studies identified that the most effective coping strategies for such stressors
were physical exercise among males, and listening to music and watching television among
females. Along these lines, Haritay et al. [28] found that academic stress among adolescents
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is strongly linked to gender, parental education, academic field, and age, and increases
directly due to cognitive, emotional, and behavioral factors. Their findings indicated that
males experience greater pressure, grade-related anxiety, and self-disappointment, whereas
females experience greater workload and exhaustion. Additionally, they argued that these
demands translate into divergent behaviors in which factors such as place of residence,
family, and academic grade moderate how stress is perceived and experienced, with girls
being more vulnerable to high levels of stress. Thus, academic stress appears to be a
complex phenomenon associated with multiple sociodemographic and contextual factors.
Although some motivational dimensions showed significant associations with academic
stress, the weak magnitude of these relationships and the absence of significant correla-
tions between PA and academic stress suggest that their practical contribution should be
interpreted cautiously.

The analyses according to grade level demonstrated significant differences, with small
effect sizes, in the dimensions of academic overload, intrinsic motivation, and identified
regulation. Second-year CSE students presented higher levels of family pressure, intrinsic
motivation, and identified regulation compared with first- and third-year students. Further-
more, the sex x grade level interaction proved to be statistically significant, highlighting
those females reported higher levels of academic stress as educational level increased. In
contrast, among males, more self-determined forms of motivation tended to be significantly
higher in the second year, while PA and intrinsic motivation were higher in the fourth
year. These findings are consistent with the research conducted by Garcfa-Ros et al. [68], in
which females similarly reported greater stress related to academic overload in analyses
examining grade level and sex x grade interactions, particularly in the final years of CSE,
suggesting that females are more vulnerable during the later stages of secondary education.
In addition, Haritay et al. [28] found that students in higher grades are more likely to expe-
rience academic stress because, as they progress through their schooling, school demands
are increasingly perceived—according to the transactional model—as threats that exceed
their coping resources.

Likewise, regarding motivation, the findings partially contrast with the study by Cadiz
et al. [69], since in that case, grade-level differences were found in the less self-determined
dimensions (introjected regulation, external regulation, and amotivation). Nevertheless,
they also observed an increasing trend in self-determined motivation in higher grades,
particularly among males. This could be explained by the greater tendency to engage in PA
and its relationship with high levels of intrinsic motivation [50,56]. However, according
to Haritay et al. [28], the contribution of PA appears modest in relation to academic stress
when detached from affective and cognitive factors. Thus, promoting PA practice within
the context of PE requires strengthening motivation toward more self-determined forms,
as these foster autonomy, self-efficacy, perceived competence, and commitment [29,30].
These findings should be interpreted as preliminary evidence to be considered when
implementing effective measures aimed at managing and reducing academic stress.

In conclusion, after conducting a cross-sectional analysis of the relationships among
PA, academic stress, and motivation toward PE in secondary education, as well as their
differences according to sex and grade level, it became evident that academic stress is a
complex phenomenon susceptible to various sociodemographic influences, requiring a
comprehensive approach to understand its manifestations and, above all, to identify how it
may be anticipated, managed, and minimized within the school context. In this regard, fos-
tering self-determined motivation in PE and promoting regular PA practice both within and
outside the school environment emerge as highly important pedagogical, curricular, and
institutional objectives for improving students’” opportunities for participation and learning
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in healthy environments that promote physical and mental well-being, particularly in the
face of highly prevalent conditions such as academic stress among adolescents [28,35,50].

Limitations and Future Perspectives

As this is a non-experimental, cross-sectional study, causal relationships could not
be established. In addition, the sample may not be representative; therefore, the gener-
alization of the findings to other populations or educational levels should be made with
caution. Likewise, the biases associated with self-report measures and the lack of control
of confounding variables should be considered. Importantly, although several results
reached statistical significance, most of the observed correlation coefficients were weak,
and the effect sizes obtained in the MANOVA and ANOVA analyses were predominantly
small. Therefore, the practical significance of these findings may be limited and should be
interpreted with caution.

These limitations suggest the need for further research using more robust quantitative
and qualitative designs that allow for the confirmation and deeper exploration of the
findings, as well as the use of measurement instruments (e.g., accelerometers) that may
provide more conclusive results regarding students’ perceptions and the influence of
motivation in PE and PA practice in relation to the manifestation of academic stress in
secondary education. In addition, examining potential mediating and moderating variables
may contribute to a more comprehensive understanding of the complex relationships
among motivation, physical activity, and academic stress during adolescence.

5. Conclusions

In line with the study objectives, the findings suggest that PA is positively associ-
ated with more self-determined forms of motivation, although no significant associations
were observed between PA and the dimensions of academic stress. Likewise, more self-
determined motivational dimensions tended to be associated with lower levels of academic
stress, whereas amotivation showed positive associations with several stress dimensions.
However, it is important to note that these relationships were generally weak in mag-
nitude. In addition, statistically significant differences according to sex and grade level
were identified, although the observed effect sizes were predominantly small, indicating
limited practical significance. Therefore, the findings should be interpreted cautiously
and understood as preliminary and associative rather than causal evidence. Overall, the
results contribute to the understanding of the relationships among PA, motivation, and
academic stress in secondary education; however, future longitudinal and experimental
studies are required to clarify the direction of these relationships, examine potential causal
mechanisms, and determine the practical relevance of these associations over time.
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