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Abstract 

The aim of this paper is to investigate the correlation between physical activity levels and mathematical 

performance in students from same primary education school. This research was a descriptive, non-experimental, 

quantitative study, with the participation of 120 children (67 boys and 53 girls), aged between 8 and 12 years old. 

After applying The Assessment of Physical Activity Levels Questionnaire (APALQ), maths scores from third to 

sixth grade students were assessed, analysing data according to their physical activity level: sedentary or active. 

Active students achieved higher scores in mathematics (7.92±1.16 compared to 7.72±1.42), although this 

difference was not significant (p>0.05) and the correlation was weak (r=0.184). According to gender, mean 

academic performance among active males was statistically greater than their sedentary peers (8.24±1.64 vs. 

7.12±1.12; p=0.045). For girls, this result was inverse. To conclude, higher levels of physical activity are positively 

associated with better mathematical performance in the analysed students. 

Keywords: Active lifestyle; academic performance; health promotion; sedentary lifestyle; physical education. 

Resumen 

El objetivo de este trabajo es investigar la correlación entre los niveles de actividad física y la nota en matemáticas 

en alumnos de un mismo centro de educación primaria. La presente investigación parte de un estudio descriptivo, 

no experimental, cuantitativo, con la participación de 120 niños (67 niños y 53 niñas), con edades comprendidas 

entre los 8 y 12 años. Tras aplicar el Cuestionario de Evaluación de los Niveles de Actividad Física (APALQ), se 

evaluaron las puntuaciones en matemáticas de los alumnos de tercero a sexto de primaria, analizando los datos en 

función de su nivel de actividad física: sedentarios o activos. Los alumnos activos obtuvieron puntuaciones más 

altas en matemáticas (7.92±1.16 frente a 7.72±1.42), aunque esta diferencia no fue significativa (p>.05) y la 

correlación fue débil (r=0.184). En función del género, el rendimiento académico medio entre los chicos activos 

fue estadísticamente superior al de sus compañeros sedentarios. (8.24±1.64 vs 7.12±1.12; p=.045). En el caso de 

las chicas, este resultado fue inverso. Este trabajo concluye que mayores niveles de actividad física se asocian 

positivamente con un mejor rendimiento en matemáticas en los estudiantes analizados. 
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Introduction 

It is widely accepted that childhood is a key period to form healthy habits and acquire new 

knowledge, as children’s personality is still developing (Dos Santos et al., 2023; WHO, 2019). Gámez-

Calvo et al (2022). suggested the academic performance of school students could be influenced by 

variables related to their lifestyle. Lee et al. (2015) found a connection between sleeping hours and 

academic performance, Kristjánsson et al. (2010) linking it to eating habits or body mass index. In recent 

years however, there has been more focus on the potential relationship between physical exercise and 

better school success, which led to numerous systematic reviews confirming such a link (Barbosa et al., 

2020; Kuzyc et al., 2022, Owen et al., 2022; Wassenar et al., 2020;). 

Regular physical activity is necessity for our schoolchildren to reach their full potential (Aznar 

& Webster, 2006; Trost & Lopeinzi, 2008; Jiménez et al., 2019), while also having a significant 

influence on their physical and mental health. National and global organizations unanimously agree that 

children aged 6-12 should engage in 60 minutes of moderate to vigorous daily physical activity to 

enhance their health and wellbeing (Aznar & Webster, 2006; WHO, 2019).   

We must ponder whether better physical health due to exercise will cause enhanced intellectual 

acuity generally, and better academic outcomes for our scholars in particular. Dwyer (2001) noted 

students who are physically active are more obedient and mindful of the regulations. Likewise, Rosa-

Guillamón et al. (2019) saw increases in collaborative projects with peers as well as superior 

organisational skills among them. Moreover, several studies have found that children engaged in 

consistent exercise exhibit greater mental stimulation, increased engagement towards educational 

materials and elevated teaching and learning processes (Fedewa & Ahn, 2011; Cadenas-Sánchez et al., 

2023; Folgado do Santos et al., 2020; Trudeau & Shepard, 2010; Vallejo & Alguacil, 2022;). 

Numerous reviews of the literature have concluded that by regularly practicing physical activity, 

academic performance can be improved (Cid & Múñoz, 2017; Chacón-Cuberos et al., 2020; Luque et 

al., 2021; Kuzyc et al., 2022, Owen et al., 2022, Lambert et al., 2024). With regard to mathematical 

performance, Muntaner-Mas et al. (2023) found a positive relation with physical activity, after a 

systematic review. In studies carried out in Spain, Pizà et al. (2022) observed an improvement in the 

speed of solving numerical tasks in those students who were more active. Prieto & Martínez (2016) 

concluded that students who participated in more physical activity had better grades in mathematics and 

improved academic performance in research conducted with 223 primary school students from 3rd to 

6th grades. Using 518 primary school students for analysis, Pros et al. (2015) concluded that 

extracurricular physical activity significantly affected academic performance in maths and literature. 

Recently, Ortíz-Sánchez et al. (2023) found a positive relationship between normal weight values and 

better mathematical and logical performance in a longitudinal study of 70 children over five years. 

About publications out of Spain, Faught et al. (2017), after studying 4.253 pupils aged 10 and 

11, found that an active lifestyle was linked to higher academic grades, particularly in mathematics. 

Booth et al. (2014) noted the same trend among 4.755 students classed as being 9, 10 or 11 years old, 

as physical activity was seen to predict better results in mathematics exams. Finally, in research 

conducted by Fritz et al. (2020) they found that physical exercise had a positive effect on academic 

performance in 338 children aged 6 to 8 years, specially in maths. 

In comparison, there have been similar studies which suggest no relationship between physical 

exercise and improved grades in primary school students (Cladellas et al., 2015; Esteban et al., 2015; 

González & Ortega, 2013). Thus, it is necessary for us to investigate if participating in extracurricular 

activities will affect students' mathematical academic performance. 

The aim of this paper is to investigate the correlation between physical activity levels and 

mathematical performance in students from same primary education school. Then, results from third to 

sixth grade students will be assessed, analysing data according to their physical activity level: sedentary 

or active. 
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Methods 

Study Design 

This research is a descriptive, non-experimental, quantitative study. It was undertaken in a 

Primary School located in the city of Murcia, Spain. 120 children (67 boys and 53 girls), aged between 

8 and 12 years old were recruited for the 2021/2022 school year academic period. The head teacher of 

the school was made aware of the research before data collection commenced and all participants had 

signed parental or guardian consent prior to their involvement; these adults were previously given 

information about the nature of the study. In addition, it has been approved by the University of Murcia's 

Research Ethics Commission (November 2021). 

Procedures 

The Assessment of Physical Activity Levels Questionnaire (APALQ), in its Spanish version 

validated by Jurado-Castro et al. (2019), was applied to categorise whether or not students were 

physically active outside school. Those who scored 11 or more points were classified as "active". 

Academic tutors were referred for the report mathematical results of the first term of the academic year, 

calculated taking into account the evaluation criteria established by the Spanish educational legislation 

for the mathematics area. This arrangement enabled us to link physical activity and academic 

performance, while also removing potential extraneous variables resulting from a different school 

(including differences in teachers, methodology, textbooks or assessment systems). 

Statistic Analysis 

Data collected were analysed using IBM SPSS Statistics for Windows, Version 28.0 (Armonk, 

NY: IBM Corp). First, the normality of the data was analysed according to the different variables, using 

the Kolmogorov-Smirnov or Shapiro-Wilk statistic. In the presence of a normal distribution, the 

difference between groups was obtained using Chi-Square and Student's t-test. In those cases where the 

distribution was not normal, the comparison between means was carried out using the Mann Whitney U 

statistic. The correlation between APALQ score and mathematical performance was calculated using 

Pearson or Spearman test. 

Results 

Table 1 revealed that, when all children were taken into account, 80.8% reported engaging in 

physical activity outside of school, which contrasts with the 19.2% who identified as sedentary. When 

this variable was examined in regards to gender, 86.5% of boys reported participating in physical 

activity, as compared to 72.6% for girls. Despite this disparity, the Chi-square statistic indicated that the 

difference was not statistically significant, with a p-value of .061. This pattern was also repeated across 

different grades; although not showing any significant difference (p=.603), there were more active than 

sedentary pupils in each year group (third, fourth, fifth and sixth). 

Table 1 

Physical activity levels according to students' gender and schoolar grade 

Category Sedentary Active Sig. (p) 

All (n=120) 23 (19.2%) 97 (80.8%) - 

    

Gender    

Boys (n=67) 9 (13.5%) 58 (86.5%) 
.061 

Girls (n=53) 15 (28.4%) 35 (72.6%) 

    

Year    

Third (n=33) 8 (24.2%) 25 (75.8%) 

.603 
Fourth (n=26) 5 (19.5%) 19 (80.5%) 

Fifth (n=26) 3 (11.5%) 23 (89.5%) 

Sixth (n=35) 9 (25.7%) 26 (74.3%) 
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By studying the results yearly, we observed that boys generally had higher percentages of 

physical activity outside school hours over all years. Especially in 5th grade primary, every male student 

involved in this study was deemed active. However, a chi-square statistic test gave a value above .05 for 

each year group and so the differences between genders were not significant. 

The study examined the correlation between physical exercise and mathematical performance 

of participants, showing that those who engage in outdoor physical activity achieved higher academic 

averages than their sedentary peers (7.92±1,67 vs 7.72±1,42). However, this relationship was not 

significant (p=.549), with a weak correlation (r=0.128). (Table 2). 

Table 2 

Mathematical performance categorized by gender and students’ year 

Category 
Average Grade – 

Sedentary Students 

Average Grade – 

Active Students 
Sig. (p) 

Correlation 

APALQ-Maths 

 Mean SD Mean SD 
U Mann 

Withney 

Spearman R 

All (n=120) 7.92 1.67 7.72 1.42 .549 .184 

       

Gender       

Boys (n=67) 7.12 1.12 8.24 1.64 .045* .166 

Girls (n=53) 7.92 1.32 7.57 1.78 .575 -.33 

       

Year       

Third (n=33) 8.00 1.41 8.65 1.19 .299 .182 

Fourth (n=26) 7.00 1.41 7.65 2.03 .404 -.196 

Fifth (n=26) 8.50 0.70 7.31 1.98 .366 -.87 

Sixth (n=35) 7.37 1.18 8.20 1.41 .141 .364 

Note. SD = Standar Deviation; *Significant Difference p≤.05 

When conducting same tests and differentiating the results according to gender (Table 2), it was 

observed that mean academic performance among active males was statistically greater than their 

sedentary peers (8.24±1.64 vs. 7.12±1.12; p=.045). In the case of girls, the result was the reverse, with 

those students categorised as sedentary obtaining better results in mathematics. (7.57±1.78 vs 7.92±1.32; 

p=.575) although this value was not significant after applying the Mann Whitney U statistic. The 

correlation in both genders was weak. 

The Mann Whitney U statistic was applied to the non-normal distribution of results in order to 

analyse them by year. Table 2 shows that, regardless the grade analysed, there was no statistical 

relationship between the level of physical activity and mathematics performance. We highlight the result 

obtained in 6th grade, where mathematics grades were higher for active (8.20±1.41) than for sedentary 

students (7.37±1.18) where, moreover, the positive correlation between both variables was moderate 

(r=0.364). 

 The comparison between the gender of students (Fig.1) demonstrated that, for boys in 3rd grade, 

active students had better results (8.8 vs 7.00) and this difference was found significant (p-value of 

0.041). Concerning the girls, active pupils managed to attain higher marks in 3rd, 4th and 6th year; 

nevertheless, those differences were not significant. A remarkable exception is 5th year, where passive 

students obtained higher average marks (8.5) compared to active ones (6.63), which was significant 

(p=.035). 
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Figure 2 

Mathematical performance and physical activity level. Categorised by grade and gender of students 

 
*Significant Difference p≤.05 

Discussion 

The aim of this study was to explore the link between physical activity and academic 

achievement among primary school students. An analysis of descriptive data from the studied school 

showed that 80.8% of the students are physically active outside of school hours compared to only 19.2% 

who engage in sedentary activities. This research is consistent with data from other studies on Spanish 

school populations (Latorre et al., 2022; Rodríguez-Fernández et al., 2021; Sánchez-Alcaraz et al., 

2020). 

In contrast to similar research, Alfonso-Rosa et al. (2018) showed that most students in their 

population group were sedentary, our study found that the sample from the same school demonstrated 

higher levels of physical activity. Our study was conducted at a school in the centre of Murcia, Spain, 

where many families had medium-high socio-economic status. As mentioned in previous literature 

(Patiño-Palma, 2021; WHO, 2019), this economic level has been associated with students' levels of 

physical activity. Results show that those with more purchasing power exhibit significantly higher 

amounts of physical activity when compared to other groups; these findings coincide with those reported 

by Cano-Garciñuno et al. (2011) and Ramos et al (2016). 

Our evaluation found that students who are physically active after classes achieved higher scores 

in mathematics, which is in line with publications in Spain (Luque et al., 2021; Maureira, 2018) and also 

in other countries (Kuzyc et al., 2022, Muntaner-Mas et al., 2023; Owen et al., 2022) where higher levels 

of physical activity were associated with better results in mathematics. 

In terms of studying the correlation between physical activity and maths performance, we would 

like to emphasize that the students involved all come from the same school. Thus, we have a uniform 

level of difficulty and assessment criteria, which only differ based on academic level. Since our study 

sample was from the same school, we wanted to compare the results with research that met this 

condition. Our results are similar to those obtained by Prieto y Martínez (2016), who studied 232 

students from the same school and found that those with higher levels of physical activity typically 

achieved better average grades, particularly in maths. Similarly, Alfonso-Rosa et al. (2018) observed 

similar results when evaluating the achievements of 50 children from a school in Seville. 

Examining studies by Hillman et al. (2008) and Ibáñez (2013) can help explain the findings 

presented here. As suggested by WHO (2019) and Luque et al. (2021), engaging in regular physical 
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activity promotes improved cognition in students which is reflected in better academic performance than 

those without such activities (Abalde-Amoedo & Pino-Juste, 2016). 

According to students’ gender, active boys were found to have better results (8.24±1.64) than 

sedentary ones (7.12±1.12), where the differences were even statistically significant (p=.045), which is 

consistent with similar research (Hernández & Pórtoles (2016) and Álvarez-Bueno et al. (2017). In 

contrast, for girls, those categorised as sedentary scored higher (7.92±1.32) than the actives one 

(7.57±1.78). These results are in the line of the findings contrasted by Ávila-García et al. (2020) who, 

after assessing 152 pupils in year two of primary school, suggested that for females, exercise was 

inversely related with academic performance.  

The analysis of the results according to the academic year of the students highlighted that 

although no significant differences were found, in the 3rd, 4th and 6th grades, physically active pupils 

obtained better mathematics averages than the more sedentary ones. The available literature suggests 

that as students’ progress through higher education, the gap in mathematical performance between active 

and inactive individuals increases (Faught et al., 2017; Sibley & Etnier, 2003); this could be particularly 

true in our case as it is based on a single school which would lead to more homogenous demands, 

teachers and methodology across separate years. 

Conclussions 

Students who participated in this research with higher levels of physical activity out of school 

hours achieved significantly better mathematical performance than sedentary ones, specially in boys, 

where this positive relation was statistically significant. Additionally, the analysis by grades revealed a 

positive correlation between exercise and higher maths grades in three out of the four grades studied 

(third, fifth and sixth year of Primary Education). Therefore, promoting physical activity in the school 

environment could enhance academic performance in mathematics according to the findings of this 

research. 
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