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Extended Abstract

Background and Purpose

Governments and health associations have implemented various strategies to promote active
behaviors among adolescents, one of which involves a shift in the approach to teaching sports skills.
Research indicates that the traditional physical education curriculum often lacks the necessary
intensity and engagement to effectively promote health-related physical fitness in children (Pitt et
al., 2006). Team sports have been identified as a viable strategy for preventing overweight and
obesity, as well as for reducing the risk of cardiovascular diseases in adults (Reilly and Kelly,
2011). However, there is a paucity of evidence regarding the types and methods of interventions for
obese youth (Hill, Anderson, and Byrne, 2011). Studies suggest that children and adolescents
should get at least 60 minutes of moderate-to-vigorous physical activity per day. However, the
effectiveness of structured physical activity among children has recently been questioned, as
children tend to only participate in activities that they find enjoyable. Game-based physical
activities may offer a more appealing form of exercise for children (Ishihara et al., 2017). A specific
model of game-based physical activities is recreational games. Research demonstrates that obesity
negatively impacts executive function, particularly working memory (Lee et al., 2018).
Additionally, evidence indicates that overweight or obese individuals exhibit longer reaction times
compared to their peers within the normal weight range (Kamijo et al., 2014). Given the conflicting
findings in this area, this study aims to investigate the effectiveness of recreational games on the
working memory and reaction time of inactive overweight female students.
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Methods

The present study is an applied research endeavor utilizing a pre-test-post-test method with a
control group. The statistical population included all female students aged nine to twelve in the five
regions of Tabriz city. Based on predefined inclusion and exclusion criteria, a sample of 32 eligible
inactive obese students was purposively selected and randomly divided into two groups of 16
(experimental group and control group). To gather descriptive information and demographic
characteristics of the participants, a personal information questionnaire was administered.
Additionally, the N-back test was employed to assess working memory, while cognitive software
was utilized to evaluate the students' reaction time. The experimental group engaged in a variety of
recreational games for 60 minutes in a structured manner throughout the study, whereas the control
group continued their regular activities during physical education classes for the duration of the
school year. Prior to the recreational games, participants underwent a standardized fifteen-minute
warm-up protocol, which consisted of five minutes of running, five minutes of dynamic stretching,
and five minutes of ball play (if applicable) or physical conditioning exercises. The recreational
games were structured as two ten-minute periods of play, separated by a five-minute recovery
interval. Players were required to adhere to the offensive and defensive rules of soccer, contingent
on the assigned tasks. The initial gameplay format included reduced situations, such as two versus
two or three versus three, commencing with the establishment of specific game rules. The
dimensions of the fields used in the current study were either 30 x 20 meters (large area) or 20 x 15
meters (small area). The Shapiro—Wilk test was employed to assess the normal distribution of the
data, while the multivariate analysis of covariance test was utilized in the inferential statistics
section.

Results

Results indicate that the difference between the pre-test and post-test scores in the variables of
working memory and reaction time for subjects in the experimental group is more significant than
that observed in the control group. Specifically, the difference in the mean scores following the
engagement in recreational games is noteworthy. To assess the normality of the data, the Shapiro—
Wilk test was utilized (p < 0.05). The analysis showed that the working memory variables (F =
0.285, p = 0.583) and reaction time (F = 0.354, p = 0.478) were not statistically significant.
Consequently, it can be concluded that the variance between the experimental group (engaging in
entertainment games) and the control group in the working memory and reaction time variables is
not significantly different, thereby confirming the assumption of homogeneity of variances. The
results of the Wilks Lambda test indicated a significant difference between the experimental and
control groups in the dependent variables at the p = 0.001 level. Therefore, it can be asserted that
there was a significant difference between the two groups in at least one of the dependent variables,
either working memory or reaction time, highlighting a significant effect of the intervention on the
overall set of dependent variables. Moreover, after controlling for the pre-test effect, the results of
the one-way covariance analysis in the variables of working memory and reaction time were
significant (p = 0.001). The effect of recreational games on working memory was 0.398, and on
reaction time, it was 0.361. Cohen's (1988) standard indices were employed to interpret the effect
size of the statistical tests. In the covariance analysis, a value exceeding 0.14 is considered a large
effect, indicating a strong impact of the intervention.
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Conclusion

According to the results, engaging in recreational games for twenty minutes led to shorter response
times and enhanced working memory among overweight girls compared to the control group. These
findings align with the outcomes of several studies such as Torki, Esmaili and Salman (2024),
Hawani (2023), and Tafuri et al. (2025), which confirm that recreational games can serve as an
effective tool for enhancing cognitive functions, particularly in overweight children. Overweight
students are at greater risk of physical and cognitive problems due to their lack of physical activity
and being overweight. Recreational games not only help reduce weight and improve body mass
index (BMI) but also improve cognitive function in these students by increasing their mobility and
social interaction. This consistency suggests that when designing physical education lessons for
overweight students, it is essential to select activities that consider both cognitive and physical
dimensions. Although participation in motor games may pose challenges for obese students, these
activities can gradually help overcome physical barriers by fostering motivation, social interaction,
and intrinsic enjoyment. Additionally, by enhancing physical capabilities, they can contribute to
improved cognitive performance.

Keywords: Obesity, Recreational Games, Cognitive Functions, Body Composition

Article Message

Beyond their traditional role in entertainment and physical activity, recreational games can serve as
an effective cognitive-motor intervention, significantly enhancing cognitive performance in
overweight and inactive female students. Considering that this demographic faces various physical
and cognitive risks, the findings of this study indicate that the implementation of engaging, low-
cost, and school-based approaches, such as recreational games, can provide a practical solution for
promoting children's mental and physical health within educational settings.
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Table 1- Subjects' characteristics

S ooy sl (pSehS) (39 (elw)ad (Jlw) o 09,5 ydio
JOPSCIIR ) Weight (kg) Height (cm)  Age (year) Group Variable
(&2y0 50
BMI (kg/m?)
30.33+£1.84 74.21+£5.61 156.84+4.36 11.41+1.6 Jyas Sy
Control group UL POS. XSVRY Lo
29.64+2.56 73.53+£6.45 157.26+5.23 11.21£1.3 yes) Std. +Mean
Experimental Deviation
group
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Table 2 - Mean and standard deviation of working memory and reaction time of the subjects

0903 o 09031 e o

Post-test Pre-test Variable 09,5
oyl Blyzil il 0 libiwl Slyzil uSibe Group
Std. Deviation @ Mean  Std. Deviation = Mean

2.05 37.42 3.38 30.09 &, alasl> yes;
working memory Experimental group
1063.8 2961.8 1054.3 3124.6 ool STy oloj
(48U (so)
Simple reaction time
(ms)
3.67 32.23 2.62 30.28 & ablisl> J s
working memory Control group
987.1 3089.4 1121.2 3162.7 oolw STy oo
(4l (o)
Simple reaction time
(ms)
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Table 3- Results of multivariate analysis of covariance on the post-test mean scores of the groups

Sig. Eta  Error Df  Hypothesis Df F Value o351 pb
Test name
0.001 0.287 28 4 52.14 0.216 Fdg slomey
Wilks Lambda
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Table 4- Results of multivariate analysis of covariance on the mean scores of working memory and
reaction time, controlling for the pre-test effect

Sig.  Eta’ F oSile  dF Egomo o ¥
@l ygdxo Wlygdzxo CHJOvES) Variable
Mean Sum of Source of
Squares Squares Changes
0.021  0.239 175.213 267.145 1 267.145 ososloie gyl aladl>
Pre-test Working
0.001  0.398 216.312 436.114 1 436.114 09,5 memory
Group
- - - 562.74 29 562.74 s
Error
0.024 0.241 135.243 421.45 1 421.45 RIS STy oo
Pre-test Reaction
0.001  0.361 190.008 320.286 1 320.286 09,5 time
Group
- - - 596.56 29 596.56 Uas
Error
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