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Abstract: Declining physical activity and lifestyle changes among physical education 
students may reduce physical fitness, while professional demands require them to design 
data-informed exercise programmes. This study aimed to analyses the effects of physical 
activity numeracy ability, BMI literacy, and health statistical reasoning on physical fitness 
among physical education students. Quantitative correlational survey design was employed. 
The sample comprised 133 physical education students selected purposively. Data were 
collected using four-point Likert-scale questionnaires, each consisting of 16 items for 
physical activity numeracy, BMI literacy, health statistical reasoning, and physical fitness. 
Item validity was examined using Pearson correlation analysis, showing that all items were 
valid with item–total coefficients above the critical r value, whereas Cronbach’s alpha 
coefficients ranged from 0.945 to 0.967. Data were analyzed using descriptive statistics, 
Pearson correlations, and multiple linear regression, preceded by classical assumption tests. 
The regression model was significant (R² = 0.573; p < 0.001). Partially, physical activity 
numeracy (β = 0.504; p < 0.001) and health statistical reasoning (β = 0.284; p = 0.031) had 
positive and significant effects on physical fitness, whereas BMI literacy showed no 
significant effect (β = −0.006; p = 0.956). These findings highlight the importance of 
reinforcing exercise numeracy and health statistical reasoning in physical education 
curricula to support the design, monitoring, and evaluation of evidence-based exercise 
programmes, thereby enhancing students’ physical fitness and their readiness as future PE 
teachers. Longitudinal and structural modelling studies are recommended to minimise 
multicollinearity and test mediation mechanisms among variables in Indonesian higher 
education settings. 
 

 Keywords: BMI literacy; Health statistical reasoning; Physical fitness; Physical activity 
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Introduction  
 

Physical education students are in a transitional 
phase to adulthood characterised by increasing 
academic demands and lifestyle changes that may 
reduce physical activity and fitness. Adequate physical 
activity contributes substantially to the prevention of 
non-communicable diseases and the improvement of 
quality of life in young adults (Warburton et al., 2006). 

Cross-national studies show positive associations 
between quality of life and physical activity among 
university students, particularly those in sports faculties 
who display higher activity levels than peers in other 
programmes (Çiçek, 2018; Kotarska et al., 2021). In 
Indonesia, health literacy, healthy behaviors, and body 
mass index (BMI) are correlated with university 
students’ quality of life, underscoring the importance of 
an active lifestyle during higher education (Prihanto et 
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al., 2021). Nevertheless, empirical evidence specifically 
linking physical education students’ fitness profiles with 
cognitive and health literacy indicators remains 
relatively limited and is not consistently documented at 
the national level. 

The concept of physical literacy emphasises the 
integration of knowledge, motor skills, self-efficacy, and 
motivation for lifelong participation in physical activity, 
forming an essential foundation for physical education 
students’ fitness. Recent research among Chinese 
undergraduates demonstrates that physical literacy and 
knowledge of physical activity are positively associated 
with cardiorespiratory and other fitness components 
(Long et al., 2024). Another study finds that physical 
literacy is related to quality of life and psychological 
well-being in university students, reinforcing the role of 
movement competence in holistic health (Wang et al., 
2024). European studies also report meaningful 
relationships between physical activity, sedentary 
behaviour, and quality of life among students from sport 
and non-sport faculties (Kotarska et al., 2021; Nowak et 
al., 2019). Collectively, these findings suggest that 
strengthening physical literacy in physical education 
students not only shapes their fitness level but also their 
preparedness to integrate active lifestyles into future 
school practice. 

BMI literacy, as a specific dimension of health 
literacy, refers to the ability to understand BMI 
categories, associated health risks, and implications for 
body weight management and physical activity. 
Research among Indonesian university students 
indicates that health literacy, healthy lifestyle 
behaviours, and BMI contribute significantly to 
multidimensional quality of life (Prihanto et al., 2021). 
Other studies show meaningful associations between 
health literacy and BMI in adolescent and young adult 
populations, in which higher literacy scores tend to be 
linked with healthier weight status (Toçi et al., 2021; 
Zare-Zardiny et al., 2021). Evidence from Indonesian 
campuses also reports variation in health literacy related 
to physical activity behaviour and lifestyle habits 
(Ridwan et al., 2022). These findings confirm that 
conceptual understanding of BMI and its consequences 
is important for stimulating more appropriate and 
sustainable activity choices among physical education 
students. 

Health numeracy and health statistical reasoning 
have become new demands in the education of health 
professionals and sport scientists, as clinical and lifestyle 
decisions increasingly rely on interpreting numbers, 
graphs, and risk indicators. Adequate numeracy is 
associated with health satisfaction and more adaptive 
health-related behaviours in adult populations 
(Heilmann, 2020; Ramasubramanian, 2020). Conversely, 

several studies show that statistical literacy and 
scientific reasoning among university students remain at 
moderate levels and do not always develop in parallel 
(Berndt et al., 2021). Similar gaps have been observed 
among health students, indicating the need for 
dedicated pedagogical strategies to enhance their 
statistical literacy and reasoning (Deonandan, 2016; 
Woltenberg et al., 2021). In physical education, 
strengthening numeracy and health statistical reasoning 
becomes crucial for reading, interpreting, and using 
fitness data critically in professional practice. 

Digital technologies mean that students interact 
frequently with online health information, so digital and 
eHealth literacy regarding physical activity further 
influence behavior and fitness (Zhou et al., 2025). Studies 
with health science students show that targeted statistics 
training and biostatistics courses using active methods 
can improve statistical literacy relevant to professional 
practice (McLaughlin, 2017; Woltenberg et al., 2021). 
Recent work also highlights that statistical education 
needs in health programmes are growing in line with the 
complexity of scientific evidence graduates must 
understand (Nowacki et al., 2025). In Indonesia, studies 
on statistical and health literacy among sport science 
students are emerging but mainly focus on mapping 
ability levels rather than their relationship to physical 
fitness (Bustang et al., 2024; Ridwan et al., 2022). 
Therefore, the present study is designed to empirically 
examine the effects of physical activity numeracy ability, 
BMI literacy, and health statistical reasoning on physical 
fitness among physical education students in higher 
education. 

 
Method 
  
Study Design 

A quantitative, correlational–explanatory survey 
design was employed to estimate the simultaneous and 
partial effects of three predictors on students’ physical 
fitness. The design quantified the strength of 
associations between variables and the unique 
contribution of each predictor within one regression 
model. Data were collected cross-sectionally in a single 
observation period without any experimental 
manipulation. The independent variables were 
Numeracy of Physical Activity (X1), BMI Literacy (X2), 
and Health Statistical Reasoning (X3). The dependent 
variable was Students’ Physical Fitness (Y). This design 
was selected to enable effect estimation within routine 
teaching conditions and typical resource constraints in a 
Physical Education study programme.  

 
Participants and Sampling 

The target population comprised undergraduate 
students enrolled in the Physical Education study 
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programme who were actively attending lectures and 
practical sessions. Inclusion criteria were: (1) registered 
as an active Physical Education student, (2) enrolled in 
semesters 1–7, and (3) willing to complete the 
questionnaire in full. From the accessible population, 
133 students met the criteria and provided usable data 
(N = 133). Recruitment was coordinated through class 
representatives. Participation was voluntary, 
anonymous, and uncompensated; students were 
informed of the study purpose, procedures, and their 
right to decline participation at any time prior to 
submitting the questionnaire. 
 
Variables and Instruments 

All constructs were measured using a self-
administered questionnaire with a four-point Likert 
scale (1 = Very Inappropriate, 2 = Inappropriate, 3 = 
Appropriate, 4 = Very Appropriate). Each latent variable 
comprised 16 items, giving a possible total score range 
of 16–64 per scale. 
 
Numeracy of Physical Activity (X1) 

Items captured the ability to quantify and monitor 
physical activity, including calculating weekly minutes 
of moderate activity, summing training sessions, 

interpreting heart-rate targets, understanding MET 
values, and adjusting training load based on numerical 
feedback. Higher scores indicate better numeracy 
related to planning and monitoring physical activity. 
 
BMI Literacy (X2) 

Items assess understanding and interpretation of 
Body Mass Index, covering: the purpose of BMI as an 
indicator of body composition, BMI categories, 
limitations and clinical meaning of small changes, and 
use of BMI in setting realistic body-weight targets and 
choosing appropriate activity strategies. Higher scores 
reflect greater literacy regarding BMI and its use in 
health and fitness decisions. 
 
Health Statistical Reasoning (X3) 

Items represent reasoning about basic statistics in a 
health context: mean, median, variability (standard 
deviation), sampling error, bias, correlation versus 
causation, confounding variables, and the need for 
experimental designs to support causal claims. Higher 
scores indicate stronger statistical reasoning applied to 
health and exercise data. 
 
Students’ Physical Fitness (Y) 

Items describe perceived cardiorespiratory 
endurance, muscular strength, muscular endurance, 
flexibility, body composition, and daily energy levels. 
Examples include the ability to complete a 12-minute 
run, maintain repeated squats and press-ups, perform 

stretches, and sustain stable body weight and waist 
circumference. Higher total scores reflect better self-
reported physical fitness in Physical Education students. 
 
Instrument Validity and Reliability 

A separate pilot was not conducted; psychometric 
testing was performed post hoc on the main sample (N 
= 133). Item validity was evaluated using Pearson 
product–moment correlations between each item and its 
corrected total score within the same construct. With df 
= 131 and α = 0.05 (two-tailed), the critical value was 
r_table = 0.170. 

For Numeracy of Physical Activity (X1), corrected 
item–total correlations ranged from r = 0.64 to 0.80 (p < 
0.001). For BMI Literacy (X2), correlations ranged from r 
= 0.67 to 0.87 (p < 0.001). For Health Statistical Reasoning 
(X3), values ranged from r = 0.57 to 0.82 (p < 0.001). For 
Students’ Physical Fitness (Y), correlations ranged from 
r = 0.60 to 0.79 (p < 0.001). Thus, all 64 items exceeded 
r_table = 0.170 and were retained. 

Internal consistency was assessed with Cronbach’s 
alpha for each scale (16 items per variable): X1 – 
Numeracy of Physical Activity: α = 0.951; X2 – BMI 
Literacy: α = 0.967; X3 – Health Statistical Reasoning: α 
= 0.953; and Y – Students’ Physical Fitness: α = 0.945. All 
coefficients far exceeded the 0.70 criterion, indicating 
excellent reliability for all four scales. 
 
Data Collection Procedures 

Data were collected during scheduled class 
meetings. After a brief explanation of study aims and 
confidentiality, questionnaires were distributed in paper 
form and completed individually in approximately 15–
20 minutes. Students were instructed to respond 
honestly according to their typical experiences over the 
last weeks. Completed questionnaires were checked for 
completeness immediately; only fully completed forms 
were entered into the database. 
 
Data Quality Control 

Data were entered into a spreadsheet with double-
entry verification to minimise transcription errors. Only 
complete records (N = 133) were analysed; no missing 
values were imputed. Univariate outliers were inspected 
using standardised z-scores (|z| > 3) on total scores for 
X1, X2, X3, and Y; no extreme outliers requiring removal 
were identified. Multivariate outliers were examined 
using Mahalanobis distance across the set of predictors 
(X1–X3) with a chi-squared threshold at p < 0.001; no 
cases were removed. 
 
Statistical Analysis 

Analyses followed standard procedures for 
multiple linear regression. Descriptive statistics 
(minimum, maximum, sum, mean, standard deviation) 
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were computed for each variable. Zero-order Pearson 
correlations among X1, X2, X3, and Y were used to 
examine bivariate relationships. 

 
Classical assumption checks included: normality of 

regression residuals using the Shapiro–Wilk test and the 
Kolmogorov–Smirnov test with Lilliefors correction, 
supported by inspection of Q–Q plots; multicollinearity, 
assessed through tolerance and Variance Inflation Factor 
(VIF) indices for each predictor; and heteroskedasticity, 
evaluated using the Breusch–Pagan test on the 
regression residuals. 

The main analytic model was multiple linear 
regression with Students’ Physical Fitness (Y) as the 
outcome and the three total scores (X1, X2, X3) as 
predictors: 
 
Y=β_0+β_1 X_1+β_2 X_2+β_3 X_3+ε.   (1)       

 
We report the multiple correlation coefficient (R), 

coefficient of determination (R²), adjusted R², standard 
error of the estimate, the ANOVA F-test for overall 
model fit, and individual regression coefficients 
(unstandardised B, standard errors, standardised β, t-
values, and p-values) at α = 0.05 (two-tailed). 
 
Operationalisation and Score Interpretation 

Each construct score was obtained by summing the 
16 items belonging to that variable, yielding a theoretical 
range of 16–64. Higher scores denote stronger numeracy 
of physical activity (X1), higher BMI literacy (X2), 
stronger health statistical reasoning (X3), and better self-
reported physical fitness (Y). For descriptive 
interpretation, observed means were compared against 
the possible range to characterise students’ levels as 
relatively low, moderate, or high. 
 
Result and Discussion 
 
Descriptive Statistics 
Descriptive statistics for the four total scales are 
presented in Table 1. On the 16–64 scale, the mean for 
Numeracy of Physical Activity (X1) was 48.35 (SD = 
9.74), indicating moderate numeracy levels with 
substantial variability. BMI Literacy (X2) showed a mean 
of 47.00 (SD = 10.86), with the widest dispersion among 
the predictors. Health Statistical Reasoning (X3) had a 
mean of 46.94 (SD = 9.68), while Students’ Physical 
Fitness (Y) recorded the highest mean, 50.14 (SD = 9.13). 
Across variables, observed minima and maxima were 
consistent with the theoretical 16–64 range and suggest 
that students’ physical fitness and related cognitive 
competencies are generally in the moderate–high band. 

 
Table 1. Descriptive statistics (N = 133) 

Variable Min Max Sum Mean Std. Dev 

Numeracy of Physical Activity (X1) 16 64 6430 48.35 9.74 
BMI Literacy (X2) 19 64 6251 47.00 10.86 
Health Statistical Reasoning (X3) 17 64 6243 46.94 9.68 
Students’ Physical Fitness (Y) 31 64 6668 50.14 9.13 

Instrument Validity and Reliability (Item Level) 
Pearson product–moment correlations between 

each item and its corrected total score confirmed the 
validity of all items. For X1, corrected item–total 
correlations ranged from 0.64 to 0.80 (p < 0.001). For X2, 
values ranged from 0.67 to 0.87 (p < 0.001). For X3, 
coefficients ranged from 0.57 to 0.82 (p < 0.001). For Y, 
the range was 0.60 to 0.79 (p < 0.001). All coefficients 
exceeded r_table = 0.170 (df = 131, α = 0.05), so none of 
the 64 items were discarded. 

At the scale level, Cronbach’s alpha confirmed 
excellent internal consistency: α = 0.951 (X1), 0.967 (X2), 
0.953 (X3), and 0.945 (Y). These indices show that the 
four questionnaires are psychometrically robust for use 
in subsequent regression analyses. 
 
Assumption Checks 
Normality of residuals 

Tests of normality were conducted on the 
standardised residuals of the regression model. The 

Kolmogorov–Smirnov test indicated no significant 
deviation from normality (D = 0.049, p = 0.887). The 
more sensitive Shapiro–Wilk test yielded W = 0.978, p = 
0.027, suggesting a mild deviation from normality at α = 
0.05. However, inspection of Q–Q plots showed 
approximate linearity, and given the sample size (N = 
133), the residual distribution was judged sufficiently 
close to normal to proceed with linear regression. 
 
Multicollinearity 

Multicollinearity diagnostics are summarised in 
Table 2. 

 
Table 2. Multicollinearity diagnostics for predictors 

Predictor Tolerance VIF 

Numeracy of Physical Activity (X1) 0.0098 102.02 
BMI Literacy (X2) 0.0128 78.43 
Health Statistical Reasoning (X3) 0.0083 120.94 
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Tolerance values well below 0.10 and VIF values far 
above 10 indicate severe multicollinearity among X1, X2, 
and X3. This reflects the very high intercorrelations 
between predictors and implies that partial regression 
coefficients should be interpreted with caution. 

 
Heteroskedasticity 

The Breusch–Pagan test revealed statistically 
significant heteroskedasticity in the residuals (LM χ²(3) 
= 16.65, p = 0.001; F(3,129) = 6.15, p = 0.001). Thus, the 
assumption of homoscedasticity was not strictly met, 
and this limitation should be borne in mind when 
interpreting standard errors and significance tests. 
 
Correlations Among Variables 

Zero-order Pearson correlations among the four 
total scores are presented in Table 3. 
 
Table 3. Pearson correlation matrix (N = 133) 

Variable X1 X2 X3 Y 

X1 1.000 0.816 0.861 0.743 
X2 0.816 1.000 0.847 0.645 
X3 0.861 0.847 1.000 0.713 
Y 0.743 0.645 0.713 1.000 

 
All predictors showed strong positive correlations 

with Students’ Physical Fitness (Y): r = 0.74 (X1–Y), 0.65 
(X2–Y), and 0.71 (X3–Y), all p < 0.001. Intercorrelations 
among predictors were also very high (r = 0.82–0.86), 
which explains the multicollinearity findings. 
 
Multiple Regression Model 

Multiple linear regression was used to estimate the 
joint and partial effects of Numeracy of Physical Activity 

(X1), BMI Literacy (X2), and Health Statistical Reasoning 
(X3) on Students’ Physical Fitness (Y). 

Model summary 
Table 4. Model summary 

Model R 
R 

Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 0.757 0.573 0.563 6.04 

 
The multiple correlation coefficient was R = 0.757, 

with R² = 0.573, indicating that 57.3% of the variance in 
Students’ Physical Fitness is explained jointly by the 
three predictors. After adjusting for the number of 
predictors, Adjusted R² = 0.563. The standard error of the 
estimate was 6.04 on the 16–64 physical fitness scale. 
 
Model ANOVA 
Table 5. ANOVA 

Source Sum of 
Squares 

df Mean 
Square 

F Sig. 

Regression 6309.16 3 2103.05 57.69 0.000 
Residual 4702.40 129 36.45   
Total 11011.56 132    

a. Dependent Variable: Physical Fitness among Physical 
Education Students (Y) 
b. Predictors: (Constant), Health Statistical Reasoning (X3), 
Physical Activity Numeracy Ability (X1), BMI Literacy (X2) 

 
The omnibus F-test showed that the predictors 

jointly explained a significant proportion of variance in 
physical fitness, F (3,129) = 57.69, p < 0.001. Thus, the 
null hypothesis that all regression coefficients 
simultaneously equal zero was rejected. 
 
Regression Coefficients 

Unstandardized and standardised regression 
coefficients are summarised in Table 6. 

 

 
Table 6. Regression coefficients 

Predictor B Std. Error Beta t Sig. 

(Constant) 14.951 2.727 — 5.483 0.000 
Numeracy of Physical Activity (X1) 0.473 0.112 0.504 4.222 0.000 
BMI Literacy (X2) -0.005 0.096 -0.006 -0.055 0.956 
Health Statistical Reasoning (X3) 0.268 0.123 0.284 2.185 0.031 

a. Dependent Variable: Physical Fitness among Physical Education Students (Y) 

 
Based on these coefficients, the regression equation 

becomes: 
 

Y ̂=14.95+0.47X_1-0.01X_2+0.27X_3  (2) 
 

At α = 0.05, Numeracy of Physical Activity (X1) and 
Health Statistical Reasoning (X3) had positive and 
statistically significant partial effects on Students’ 
Physical Fitness, whereas BMI Literacy (X2) did not. 
 

Discussion 

The findings show that the three cognitive variables 
physical activity numeracy, BMI literacy, and health 
statistical reasoning—jointly explain a substantial 
proportion of variance in physical fitness, yet only 
numeracy and health statistical reasoning remained 
significant in the multiple regression model. This result 
is consistent with evidence that physical literacy and 
fitness knowledge are strongly associated with college 
students’ fitness components (Long et al., 2024). 
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Correlational work with secondary-school students also 
indicates that physical literacy is positively related to 
physical activity and fitness (Haris et al., 2024). Another 
study reports that physical literacy is linked with quality 
of life and psychological well-being among sports 
students (Wang et al., 2024). Taken together, our results 
support the view that physical fitness in physical 
education undergraduates is not determined solely by 
exercise frequency but also by their ability to 
understand, plan, and evaluate training in a quantitative 
and reflective manner. 

The strong predictive role of physical activity 
numeracy suggests that competence in calculating and 
interpreting training load, volume, and intensity 
provides an essential foundation for sound exercise 
decision-making. Research on health numeracy among 
adults with diabetes shows that better numerical skills 
are associated with improved health management 
behaviours (Bouclaous et al., 2022). Evidence from 
adolescents also indicates that physical activity and 
sedentary behaviour are related to academic literacy and 
numeracy levels (Maher et al., 2016). School-based 
initiatives such as the development of “physical literacy 
corners” have been found to improve children’s 
understanding of physical activity and active living 
(Angga et al., 2024). For physical education students, 
strengthening activity numeracy within the curriculum 
appears crucial so that they can design progressive, safe, 
and consistent exercise doses that translate directly into 
gains in physical fitness. 

Contrary to initial expectations, BMI literacy no 
longer showed a significant effect on fitness when 
considered alongside the other predictors, despite its 
moderate–strong bivariate correlation with fitness. Prior 
work indicates that health literacy and numeracy 
influence weight-loss outcomes, but effects are often 
mediated by actual behavioural change (Miller-Matero 
et al., 2021). Studies on parents’ understanding of BMI 
charts reveal that enhanced comprehension through 
colour-coded formats does not automatically lead to 
lifestyle change without ongoing intervention support 
(Oettinger et al., 2009). A systematic review of health 
literacy and physical activity further suggests that 
knowledge alone is rarely sufficient to modify 
movement behaviour (Buja et al., 2020). In addition, 
nutritional status has been shown to correlate with 
physical fitness among sports students (Shahudin et al., 
2024). Our regression results therefore imply that 
conceptual understanding of BMI must be explicitly 
linked to concrete exercise experiences if body 
composition knowledge is to be translated into regular, 
meaningful activity patterns. 

The significant contribution of health statistical 
reasoning underscores the importance of being able to 

interpret health data and physiological indicators 
critically. Studies on statistical literacy and scientific 
reasoning among university students show that these 
competences are associated with better evaluation of 
evidence and more informed decision-making (Berndt et 
al., 2021). Simulation-based approaches such as the 
DICE (Design, Interpret, Compute, Estimate) teaching 
method have been found to improve comprehension of 
probability, error, and modelling in health sciences 
students (Thiesmeier et al., 2024). Classic commentary 
on “statistical illiteracy” also warns that poor 
understanding of numbers can undermine meaningful 
dialogue between health professionals and the public 
(Thornton, 2009). In our context, students with stronger 
health statistical reasoning appear better able to 
interpret trends in heart rate, training load, and other 
fitness indicators, and adjust their exercise programmes 
intelligently to achieve optimal, sustainable physical 
conditioning. 

From a modelling perspective, the relatively high 
R² indicates that the combination of physical activity 
numeracy, BMI literacy, and health statistical reasoning 
provides substantial explanatory power for fitness 
levels, despite multicollinearity among predictors. 
Previous reviews emphasise that adequate physical 
activity improves health-related quality of life and 
mental health in adults (Bize et al., 2007). Research on 
training decision-making in physical education 
undergraduates suggests that the quality of campus 
training experiences has a direct impact on fitness and 
professional readiness (Tan, 2024). Big data–based 
analyses of university physical education programmes 
further show that curricular reform can yield significant 
improvements in students’ health and fitness (Chen, 
2025). These converging findings reinforce our 
interpretation that the cognitive–numerical dimensions 
measured in this study are integral to the professional 
competence of future PE teachers, as they 
simultaneously shape training processes and fitness 
outcomes. 

In terms of instrument quality, the high item–total 
correlations and Cronbach’s alpha values above 0.90 
indicate that all four scales possess excellent internal 
consistency. Adaptation studies of physical activity 
questionnaires for Indonesian populations likewise 
report satisfactory reliability and validity in adolescents 
(Arfanda et al., 2025). Project-based statistics learning in 
health students has been shown to strengthen both 
conceptual understanding and statistical self-efficacy 
(Hsu et al., 2024). Further work highlights that the 
development of statistical literacy and thinking is a 
prerequisite for the responsible use of quantitative 
evidence in professional practice (Rodríguez-Alveal & 
Aguerrea, 2025). Nonetheless, the severe 
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multicollinearity and signs of heteroskedasticity 
observed in this study suggest that the three cognitive 
constructs overlap strongly, and future research should 
refine both instrument design and analytic approaches 
to obtain more stable and precise estimates of their 
separate effects. 

The practical implications of these results point to 
the importance of integrating numerical and statistical 
health literacy within technology-enhanced physical 
education curricula. Cross-sectional work among 
Chinese university students shows that eHealth literacy, 
physical literacy, and physical activity are interrelated 
and contribute to participation in exercise (Jiang et al., 
2024). Studies with nursing students indicate that 
eHealth literacy is associated with health-promoting 
behaviours, including regular exercise (Kim et al., 2021). 
Structural models also illustrate that eHealth literacy 
predicts physical activity indirectly through social 
support and sleep quality (Zhou et al., 2025). Research 
on self-efficacy, health literacy, and exercise further 
emphasises that cognitive competencies underpin 
lifestyle change (Liao et al., 2005). Consequently, 
physical education programmes that emphasise the 
integration of physical activity numeracy, applied BMI 
understanding, and health statistical reasoning are likely 
to produce graduates who are not only physically fit but 
also capable of educating pupils through data-informed, 
reflective, and sustainable training approaches. 
 

Conclusion  
 

This study demonstrates that physical activity 
numeracy and health statistical reasoning are significant 
predictors of physical fitness among physical education 
students, whereas BMI literacy does not contribute 
independently when all three variables are considered 
simultaneously. Together, the cognitive variables 
explain more than half of the variance in fitness scores, 
supported by highly reliable instruments and strong 
item–total correlations. Classical assumption testing 
indicates that residuals are approximately normally 
distributed but reveals considerable multicollinearity 
among predictors and evidence of heteroskedasticity. 
These findings imply that physical activity numeracy, 
BMI literacy, and health statistical reasoning are closely 
intertwined, and future research should refine 
theoretical models and measurement tools to 
disentangle their unique roles more clearly. Practically, 
the results underscore the need for higher education 
curricula in physical education that foster not only 
regular physical activity habits but also competence in 
exercise numeracy, applied understanding of body 
composition, and interpretation of health data. 
Integrating these three cognitive domains is expected to 

strengthen students’ capacity as future teachers to 
design, monitor, and evaluate evidence-based training 
programmes, thereby enhancing their own fitness and 
that of their future pupils.  
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