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ABSTRACT 

 
This study examined the relationship between physical activity and 
mathematics self-efficacy among high school students. Specifically, it 
explored how engagement in physical activity influences students’ 
confidence in performing mathematics-related tasks. A descriptive–
correlational research design was employed, involving 189 high 
school students from two selected schools in the Philippines. Data 
were collected using the Physical Activity Questionnaire for Adoles-
cents (PAQ-A) and a Mathematics Self-Efficacy Scale. Descriptive sta-
tistics and Pearson Product–Moment Correlation were used for data 
analysis. Results revealed that students demonstrated a high level of 
physical activity (M = 4.21, SD = 0.61) and a high level of mathematics 
self-efficacy (M = 3.98, SD = 0.64). Furthermore, a high positive and 
statistically significant relationship (r = 0.76, p < 0.05) was found be-
tween physical activity and mathematics self-efficacy. These findings 
suggest that increased engagement in physical activity is associated 
with higher levels of confidence in mathematics. The study highlights 
the importance of promoting physical activity as part of a holistic ed-
ucational approach that supports both physical and academic devel-
opment. It underscores the role of schools in fostering environments 
that enhance students’ well-being and academic self-beliefs. 
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Introduction 
Mathematics self-efficacy refers to an indi-

vidual’s belief in their ability to successfully 
perform mathematical tasks and has consist-
ently emerged as an important predictor of ac-
ademic performance and persistence in mathe-
matics-related activities (Zakariya, 2022). 
Grounded in Social Cognitive Theory, self-effi-
cacy shapes how individuals think, feel, and  

behave in learning contexts (Schunk & DiBene-
detto, 2015). Students with stronger mathe-
matics self-efficacy are generally more confi-
dent when confronting complex problems, 
more persistent when difficulties arise, and 
more likely to employ effective problem-solv-
ing strategies. Rather than perceiving challeng-
ing mathematical tasks as threats to their com-
petence, they are more inclined to approach 
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them as opportunities for learning and im-
provement (Ningsih & Hayati, 2020). In con-
trast, low mathematics self-efficacy is associ-
ated with anxiety, self-doubt, and avoidance 
behaviors that can undermine both engage-
ment and achievement (Hendral & Hidayati, 
2023). Mathematics self-efficacy, therefore, ex-
tends beyond students’ perceptions of their 
abilities; it can also shape how they respond to 
academic challenges and sustain their involve-
ment in learning. 

Although self-efficacy is commonly exam-
ined within academic contexts, its development 
is not exclusively determined by cognitive or 
instructional experiences. Cognitive, social, 
physiological, and affective factors can collec-
tively contribute to the formation of efficacy 
beliefs. In particular, physiological and affec-
tive states, including stress, fatigue, and per-
ceptions of physical well-being, have been rec-
ognized as relevant influences on self-efficacy 
(Fismasari et al., 2025; Usher et al., 2023). This 
broader perspective provides a basis for con-
sidering whether experiences outside conven-
tional academic activities may also contribute 
to students’ beliefs about their capabilities. 
Physical activity is particularly relevant in this 
regard. Although traditionally associated with 
cardiovascular fitness, muscular strength, and 
general physical well-being, its potential con-
tributions to cognitive functioning and psycho-
logical development have received increasing 
attention. 

Regular physical activity has been associ-
ated with cognitive processes that are im-
portant for learning, including executive func-
tioning, attentional control, and memory (Gior-
gio et al., 2018). These functions are particu-
larly relevant to mathematics, where learners 
must maintain attention, retain and manipulate 
information, reason logically, and apply appro-
priate strategies to solve problems. Physical ac-
tivity may also support emotional regulation 
and reduce stress and anxiety, conditions that 
can influence students’ readiness to engage 
with cognitively demanding tasks. From a neu-
rocognitive perspective, exercise has been as-
sociated with mechanisms such as increased 
cerebral blood flow, neurogenesis, and neuro-
transmitter activity that contribute to cognitive 
performance and mood regulation (McMorris, 
2016). These cognitive and physiological  

processes provide a plausible basis for consid-
ering physical activity as a factor related to stu-
dents’ academic experiences. 

The potential relevance of physical activity 
extends beyond cognitive functioning to psy-
chological constructs such as self-esteem, self-
concept, and self-efficacy. Participation in 
physical activities can provide mastery experi-
ences, interpersonal interaction, and feedback, 
all of which are relevant to the development of 
efficacy beliefs. Successfully performing a 
physical task or demonstrating improvement, 
for example, may strengthen perceptions of 
competence that could potentially extend be-
yond the immediate activity. Physical activity 
settings also create social experiences through 
teamwork, peer encouragement, and instructor 
support, which may further reinforce positive 
beliefs about one’s capabilities (Ananayo et al., 
2026; Innes et al., 2020). Viewed from this per-
spective, physical activity may have relevance 
not only to physical and cognitive development 
but also to the psychological processes through 
which students perceive and evaluate their 
competence. 

Consistent with these potential benefits, a 
growing body of literature has examined phys-
ical activity in relation to academic outcomes. 
Evidence suggests that students who are phys-
ically active may demonstrate more favorable 
academic performance (Mukesh, 2015; Sulli-
van et al., 2017). However, much of this litera-
ture has concentrated on observable indicators 
of academic success, particularly grades, test 
scores, and overall academic achievement. Alt-
hough these outcomes are important, focusing 
primarily on performance provides only a par-
tial account of how physical activity may be as-
sociated with learning. Less attention has been 
directed toward the psychological processes 
underlying academic engagement, particularly 
students’ beliefs about their capabilities within 
specific subject areas. 

This limitation is especially relevant to 
mathematics, where students may experience 
anxiety, uncertainty, and negative perceptions 
of their own competence. Mathematics self-ef-
ficacy is domain-specific; consequently, a stu-
dent’s confidence in performing mathematical 
tasks cannot necessarily be inferred from gen-
eral academic confidence or efficacy beliefs in 
other subjects. Despite the importance of this 
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distinction, the relationship between physical 
activity and mathematics self-efficacy remains 
comparatively underexplored. Existing re-
search has more commonly examined general 
self-efficacy or broad measures of academic 
performance, leaving less evidence regarding 
whether differences in physical activity are as-
sociated with students’ confidence in their 
mathematical capabilities. 

Another limitation concerns how the rela-
tionship between physical activity and aca-
demic functioning has been conceptualized. Ex-
isting literature frequently considers physical 
activity in relation to academic outcomes 
through intervening factors such as motivation, 
mental health, and cognitive functioning. Such 
approaches provide important explanations of 
the pathways through which physical activity 
may be associated with learning. However, 
comparatively less attention has been given to 
the direct relationship between physical activ-
ity and self-efficacy within a specific academic 
domain. Consequently, whether students’ level 
of physical activity is directly associated with 
their mathematics self-efficacy remains insuffi-
ciently understood. 

Addressing this gap is particularly relevant 
during secondary education, a period in which 
students continue to develop their academic 
identities while simultaneously establishing 
behavioral and lifestyle patterns. Examining 
physical activity alongside mathematics self-ef-
ficacy may therefore provide a more integrated 
understanding of how physical, cognitive, and 
psychological dimensions of student develop-
ment intersect. Accordingly, this study exam-
ines the relationship between physical activity 
and mathematics self-efficacy among second-
ary school students. By focusing specifically on 
mathematics self-efficacy rather than academic 
performance alone, the study seeks to extend 
existing evidence on the potential academic rel-
evance of physical activity and contribute in-
sights that may support educational ap-
proaches concerned with both students’ learn-
ing and overall well-being. 

 
Material and Methods  
Research Design 

This study employed a descriptive–correla-
tional research design to examine the relation-

ship between physical activity and mathemat-
ics self-efficacy without manipulating either 
variable. The descriptive component allowed 
the researcher to characterize the existing lev-
els of physical activity and mathematics self-ef-
ficacy among high school students, while the 
correlational component was used to deter-
mine the strength and statistical significance of 
the relationship between the two variables. 

A correlational approach was appropriate 
because physical activity and mathematics self-
efficacy were examined as naturally occurring 
variables within an educational setting (Saleh 
et al., 2023). This design allowed patterns of as-
sociation between the variables to be identified 
and provided a basis for determining whether 
students with different levels of physical activ-
ity also differed systematically in their mathe-
matics self-efficacy. Accordingly, the analysis 
focused on the relationship and predictive as-
sociation between physical activity and mathe-
matics self-efficacy rather than establishing a 
causal effect. 

 
Population and Sampling 

The study involved 189 high school stu-
dents enrolled across various grade levels in 
two selected high schools in the Philippines. 
The participating schools were purposively se-
lected based on their accessibility, diversity of 
their student populations, and representation 
of typical secondary school settings within the 
Philippine educational context. 

Following the identification of the partici-
pating schools, simple random sampling was 
employed to select students from the eligible 
population. Through this probability-based ap-
proach, each eligible student within the identi-
fied population had an equal opportunity to be 
selected for participation, thereby reducing po-
tential selection bias (Latpate et al., 2021). The 
sampling procedure resulted in a final sample 
of 189 students representing different grade 
levels across the two participating high schools. 
 
Procedure  

Prior to data collection, formal permission 
to conduct the study was sought from the ad-
ministrators of the selected high schools. Fol-
lowing approval, the researchers coordinated 
with the appropriate school officials and teach-
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ers to facilitate the administration of the re-
search instruments. Before participation, stu-
dents were informed about the purpose and 
procedures of the study, the voluntary nature 
of their involvement, and their right to with-
draw at any point without penalty. Informed 
consent was obtained from all participants, 
with parental or guardian consent additionally 
secured for those who were minors in accord-
ance with established ethical requirements. 

The survey was administered through face-
to-face and online modalities to accommodate 
differences in accessibility and scheduling. Of 
the 189 respondents, 122 (64.55%) completed 
the survey face-to-face and 67 (35.45%) com-
pleted it online. Face-to-face data collection 
was conducted during scheduled sessions on 
the school premises, where participants were 
given adequate time to complete the question-
naires independently. For online administra-
tion, the same instruments were distributed 
through a secure digital platform with clear in-
structions for completion. To maintain con-
sistency across modalities, the instruments 
were presented using the same item sequence, 
response options, and administration instruc-
tions. 

An independent-samples t-test comparing 
responses obtained through the two admin-
istration modalities was not conducted. Thus, 
the study cannot empirically establish whether 
physical activity and mathematics self-efficacy 
scores were equivalent between respondents 
who completed the questionnaires face-to-face 
and those who participated online. To mini-
mize potential procedural differences, how-
ever, the researchers maintained standardized 
instructions and identical versions of the in-
struments across both modes of administra-
tion. 

Confidentiality, anonymity, and privacy 
were maintained throughout the data collec-
tion process. Participants were assured that 
their responses would be used solely for re-
search purposes, and no personally identifiable 
information was included in the dataset used 
for analysis. All collected information was han-
dled in accordance with established ethical re-
search procedures. 

Upon completion of data collection, re-
sponses from both administration modalities 
were retrieved and screened for completeness 

and accuracy. Eligible responses were then 
consolidated, coded, and organized for subse-
quent statistical analysis. 

  
Instrument 

The study employed standardized and vali-
dated instruments to assess the participants’ 
physical activity and mathematics self-efficacy. 
Physical activity was measured using the Phys-
ical Activity Questionnaire for Adolescents 
(PAQ-A), a self-administered instrument that 
estimates adolescents’ general physical activity 
during the preceding seven days. The PAQ-A 
captures activity across several contexts, in-
cluding leisure time, physical education classes, 
school break and lunch periods, after-school 
hours, evenings, and weekends. Item 1 records 
the frequency of participation in various lei-
sure-time physical activities, such as walking, 
bicycling, jogging or running, swimming, bad-
minton, volleyball, and basketball. Items 2–5 
assess activity during PE classes, breaktime, 
lunchtime, and immediately after school, 
whereas Items 6–8 address activity during eve-
nings and weekends and the participant’s over-
all pattern of physical activity during the previ-
ous seven days. Item 9 captures the frequency 
of physical activity for each day of the preced-
ing week, from Monday through Sunday. 

Items 1–9 were included in the computa-
tion of the composite PAQ-A score. Each item 
was scored from 1 to 5, with higher values indi-
cating greater physical activity. For Item 1, 
scores corresponding to the reported fre-
quency of participation in the listed leisure-
time activities were averaged to produce a sin-
gle item score. Items 2–8 were assigned scores 
from 1 to 5 based on the response selected by 
the participant. For Item 9, the daily activity 
scores from Monday through Sunday were av-
eraged to generate a single score for the item. 
The nine resulting item scores were then 
summed and divided by nine, yielding an over-
all PAQ-A score ranging from 1 to 5. Higher 
composite scores represented greater overall 
physical activity during the seven-day recall 
period. Items 10 and 11, which identify 
whether illness or other circumstances re-
stricted the participant’s usual physical activity 
and specify the reason for such restriction, 
were not included in the composite score. Pre-
vious research has demonstrated acceptable to 
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high internal consistency for the PAQ-A among 
adolescent populations, with Cronbach’s alpha 
coefficients ranging from α = 0.70 to 0.90 
(Kuanysh et al., 2025; Qin et al., 2024; Regaieg 
et al., 2016). 

Mathematics self-efficacy was measured 
using the Mathematics Self-Efficacy Scale de-
veloped by Nugraha and Umam (2023). The in-
strument comprises 28 statements designed to 
assess students’ beliefs about their capabilities 
in mathematics learning, including their per-
ceived ability to engage in and successfully ac-
complish mathematics-related learning tasks. 
It contains both positively and negatively 
worded statements. The version adopted for 
the present study was already available in Eng-
lish and was administered in English; conse-
quently, translation into Tagalog was not nec-
essary. Responses were recorded using a five-
point Likert-type scale. Negatively worded 
statements were reverse-scored where appro-
priate so that higher composite scores consist-
ently reflected stronger mathematics self-effi-
cacy. 

The Mathematics Self-Efficacy Scale had un-
dergone a systematic development and valida-
tion process in the original study, including ex-
pert evaluation, individual and small-group 
testing, and field testing. Nugraha and Umam 
(2023) reported evidence supporting the valid-
ity and reliability of the instrument for measur-
ing students’ mathematics self-efficacy. To es-
tablish its suitability for the context and partic-
ipants of the present study, the English version 
was further evaluated by subject-matter ex-
perts for item clarity, relevance, and contextual 
appropriateness. A pilot test was subsequently 

conducted to examine item comprehensibility 
and internal consistency. The pilot testing 
yielded a Cronbach’s alpha coefficient greater 
than 0.85, indicating high internal consistency 
and providing further support for the reliability 
of the instrument in the present study. 

 
Data Analysis 

The data gathered in this study were sys-
tematically encoded, tabulated, and analyzed 
using appropriate statistical tools to generate 
meaningful interpretations. Descriptive statis-
tics, specifically the weighted mean and stand-
ard deviation, were employed to determine the 
levels of physical activity and mathematics self-
efficacy among the respondents. In addition, 
frequency and percentage distribution were 
used to present the demographic profile of the 
participants. To examine the relationship be-
tween physical activity level and mathematics 
self-efficacy, the Pearson Product–Moment 
Correlation Coefficient was utilized to deter-
mine the strength and direction of the associa-
tion between the variables. All statistical anal-
yses were conducted at a 0.05 level of signifi-
cance, ensuring that the findings are statisti-
cally valid and reliable. 
 

Result and Discussion 
As presented in Table I, the majority of 

respondents (63.49%) demonstrated a high 
level of physical activity, while 25.93% 
exhibited moderate levels and only 10.58% fell 
under the low category. The overall mean of 
4.21 (SD = 0.61) confirms that students, on 
average, exhibit a high level of physical activity. 

 
Table 1. Descriptive Statistics on the Physical Activity Levels Among the Respondents 

Physical Activity Level Frequency (f) Percentage (%) Mean SD 
Low 20 10.58% 2.35 0.30 

Moderate 49 25.93% 3.58 0.27 
High 120 63.49% 4.62 0.28 

Overall 189 100% 4.21 0.61 

On the other hand, table II shows that the 
majority of respondents (58.20%) reported a 
high level of mathematics self-efficacy, with an 
overall mean of 3.98 (SD = 0.64). This indicates 

that students generally possess strong 
confidence in their ability to perform 
mathematics-related tasks. 
 

 
 
Table 2. Descriptive Statistics on the Self-Efficacy in Mathematics Among the Respondents 
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Mathematics Self-Efficacy Level Frequency (f) Percentage (%) Mean SD 
Low 15 7.94% 2.31 0.30 

Moderate 64 33.86% 3.52 0.25 
High 110 58.20% 4.52 0.31 

Overall 189 100% 3.98 0.64 

Finally, Table III reveals a high positive cor-
relation (r = 0.76, p < 0.05) between physical 
activity level and mathematics self-efficacy. 
This indicates that students who engage in 

higher levels of physical activity tend to exhibit 
significantly greater confidence in their mathe-
matical abilities. 
 

 
Table 3. Correlation Matrix Between Physical Activity and Mathematics Self-Efficacy 

Variables Pearson r Interpretation p-value Significance 
Physical Activity & 

Mathematics Self-Efficacy 
0.76 

High Positive 
Correlation 

0.001 Significant 

Discussions 
The findings indicate that the majority of 

respondents demonstrated a high level of phys-
ical activity, suggesting that regular movement 
and participation in physical activities were 
common among the students surveyed. This 
pattern may be associated with opportunities 
for physical activity provided through struc-
tured physical education programs, sports par-
ticipation, and health- and fitness-related expe-
riences within the school environment. The 
high overall mean similarly indicates that phys-
ical activity was relatively prevalent among the 
respondents during the period assessed by the 
study (Coşkun & Özer, 2018). 

This pattern is consistent with literature as-
sociating regular physical activity with favora-
ble cognitive functioning, emotional well-be-
ing, and overall health (Lu & Yu, 2023; Yalçin & 
Yilmaz, 2023). Physically active students have 
also been associated with characteristics rele-
vant to academic engagement, including con-
centration, discipline, and resilience. Environ-
mental conditions may likewise be relevant, as 
access to facilities and organized opportunities 
for participation can support students’ engage-
ment in physical activity (Fern et al., 2017). 
However, given the cross-sectional nature of 
the present study, these factors should be re-
garded as possible contextual explanations ra-
ther than causes of the observed physical activ-
ity levels. 

The respondents also demonstrated a high 
level of mathematics self-efficacy. This finding 
is consistent with Bandura’s (1997) theoretical 
position that self-efficacy is closely related to 

individuals’ motivation, persistence, and re-
sponses to challenging tasks. Within mathe-
matics learning, students who report stronger 
self-efficacy may be more willing to approach 
difficult tasks, sustain effort when difficulties 
arise, and remain engaged in problem-solving 
activities. 

This interpretation is supported by studies 
associating higher mathematics self-efficacy 
with greater academic engagement, persis-
tence, and effective problem-solving behaviors 
(Siregar et al., 2023; Yu et al., 2023). Students 
with stronger efficacy beliefs tend to approach 
challenging mathematical tasks with greater 
confidence and maintain their efforts despite 
difficulties. Such beliefs may coexist with posi-
tive learning experiences, effective instruc-
tional practices, and supportive academic envi-
ronments (Street et al., 2017; Zhang, 2023). 
Nevertheless, the present findings do not es-
tablish which factors produced the students’ 
mathematics self-efficacy, as these potential in-
fluences were not examined directly. 

More importantly, the results revealed a 
significant positive relationship between phys-
ical activity and mathematics self-efficacy, indi-
cating that students who reported higher levels 
of physical activity also tended to report 
greater confidence in their mathematical capa-
bilities. This association is compatible with pre-
vious research linking physical activity with 
cognitive processes such as attention, memory, 
and executive control, which are relevant to 
mathematics learning (Dapp & Roebers, 2019; 
Have et al., 2018; Loturco et al., 2022). These 
cognitive processes may provide one possible 
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context for understanding the observed rela-
tionship; however, the present cross-sectional 
correlational design does not establish that 
physical activity produced improvements in 
cognitive functioning or mathematics self-effi-
cacy. 

The observed relationship can also be con-
sidered within Bandura’s Social Cognitive The-
ory (1997), which recognizes physiological and 
affective states as relevant to individuals’ effi-
cacy beliefs. Previous research has associated 
physical activity with lower anxiety, more fa-
vorable affective states, and experiences of 
mastery (Sriramatr et al., 2016). Such charac-
teristics may be related to stronger self-effi-
cacy, but the direction of the relationship can-
not be determined from the present findings. It 
is equally plausible that students with stronger 
self-efficacy, greater self-regulation, or greater 
confidence in their capabilities may be more in-
clined to participate regularly in physical activ-
ities. The association may therefore reflect bi-
directional processes or shared underlying 
characteristics rather than a direct effect of 
physical activity on mathematics self-efficacy. 

The strong correlation observed in the 
study is likewise consistent with literature ex-
amining relationships between physical self-
concept and academic self-beliefs (Latino et al., 
2023; Sneck et al., 2019). Rather than indicat-
ing that improvement in one domain neces-
sarily causes improvement in another, the pre-
sent findings suggest that physical engagement 
and positive academic self-beliefs may coexist 
and potentially interact within students’ 
broader developmental experiences. Students 
who demonstrate greater confidence, persis-
tence, self-regulation, or discipline in one area 
may exhibit similar tendencies across other ar-
eas of their lives. Conversely, positive experi-
ences across physical and academic contexts 
may contribute to mutually reinforcing percep-
tions of competence. These possible explana-
tions warrant further investigation using longi-
tudinal or experimental designs capable of ex-
amining temporal and causal relationships. 

The relationship should also be interpreted 
in recognition of the multiple factors associated 
with mathematics self-efficacy. Prior achieve-
ment, instructional quality, social support, and 
other individual and contextual characteristics 
may contribute to students’ efficacy beliefs 

(Vazou & Skrade, 2017). Physical activity 
should therefore not be regarded as an inde-
pendent or exclusive determinant of mathe-
matics self-efficacy. Instead, the significant as-
sociation identified in the present study posi-
tions physical activity as one factor that co-oc-
curs with mathematics self-efficacy within a 
broader network of academic, behavioral, psy-
chological, and contextual influences. 

Overall, the findings contribute to the grow-
ing literature supporting a holistic perspective 
on student development, in which physical, 
cognitive, and psychological dimensions are in-
terconnected. The significant relationship be-
tween physical activity and mathematics self-
efficacy suggests that students’ physical and ac-
ademic experiences should not necessarily be 
viewed as isolated domains. Although the pre-
sent study cannot conclude that increasing 
physical activity will directly improve mathe-
matics self-efficacy or academic outcomes, the 
observed association provides a basis for fur-
ther investigation of how physical activity, aca-
demic self-beliefs, and related individual and 
contextual factors interact over time. Longitu-
dinal and experimental research would be par-
ticularly valuable for clarifying the direction 
and mechanisms underlying this relationship. 

 
Conclusion  

The study concludes that the respondents 
demonstrated high levels of both physical ac-
tivity and mathematics self-efficacy, indicating 
that they were generally engaged in physical 
activities and reported strong confidence in 
their capabilities in mathematics. More im-
portantly, a statistically significant positive re-
lationship was observed between the two vari-
ables, indicating that students with higher lev-
els of physical activity also tended to report 
higher mathematics self-efficacy. This finding 
establishes an association between physical ac-
tivity and mathematics self-efficacy within the 
population examined but does not demonstrate 
that either variable causes changes in the other. 

The observed relationship underscores the 
relevance of considering students’ physical and 
academic experiences within a broader per-
spective of holistic development. Although the 
findings do not establish that participation in 
physical activity directly improves mathemat-
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ics self-efficacy, they suggest that physical ac-
tivity and positive academic self-beliefs may 
coexist as interconnected dimensions of stu-
dents’ educational experiences. The relation-
ship may also operate bidirectionally or reflect 
other individual, behavioral, or contextual fac-
tors that were not examined in the present 
study. 

In light of these findings, educational insti-
tutions are encouraged to continue providing 
meaningful opportunities for students to par-
ticipate in regular physical activity through 
physical education, sports, and recreational 
programs as part of broader efforts to support 
student health and well-being. At the same 
time, mathematics instruction may incorporate 
strategies that foster students’ confidence, per-
sistence, and positive beliefs about their math-
ematical capabilities. These initiatives should 
be regarded as complementary components of 
holistic student development rather than as-
suming that increased physical activity will di-
rectly produce improvements in mathematics 
self-efficacy. 

Future studies may employ longitudinal or 
experimental designs to clarify the direction 
and potential mechanisms underlying the rela-
tionship between physical activity and mathe-
matics self-efficacy. Further research may also 
examine variables that could explain or influ-
ence this association, including teaching strate-
gies, motivation, prior academic achievement, 
self-regulation, and learning environments. Ex-
panding the investigation to more diverse stu-
dent populations and incorporating objective 
measures of physical activity may further 
strengthen the generalizability and methodo-
logical rigor of future research. 
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