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ABSTRACT

Background: The present study aimed to examine the effectiveness of a virtual reality intervention in enhancing self-
efficacy and intrinsic motivation among adolescent Football players.

Methods: The results revealed that the virtual reality intervention significantly improved self-efficacy (P = 0.003) and
intrinsic motivation (P = 0.010) in the experimental group. Furthermore, a significant time x group interaction effect was
found for intrinsic motivation (P = 0.001), with post-test scores in the experimental group being 17.51% higher than those
in the control group.

Results: The results revealed that the virtual reality intervention significantly improved self-efficacy (P = 0.003) and
intrinsic motivation (P = 0.010) in the experimental group. Furthermore, a significant time x group interaction effect was
found for intrinsic motivation (P = 0.001), with post-test scores in the experimental group being 17.51% higher than those
in the control group.

Conclusions: These findings underscore the effectiveness of virtual reality as an innovative tool for enhancing key
psychological factors in youth sports. The results suggest that \VR-based training can serve as a foundation for designing
engaging and efficient interventions in physical education, youth sports development, and mental health promotion.
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Introduction

Adolescence represents one of the most transformative stages of human development,
characterized by substantial physiological, psychological, and social changes. During this period,
individuals become increasingly sensitive to social norms and peer acceptance [1, 2]. This
heightened sensitivity, coupled with the physical changes of puberty, can significantly impact
adolescents’ body image perception, often leading to dissatisfaction with appearance and increased
efforts to alter body weight and shape [3, 4]. Consequently, many adolescents, particularly those
aged 12 to 21, engage in weight control behaviors that, in the absence of proper knowledge,
environmental support, and effective strategies, may result in adverse physical, psychological, and
social consequences [5, 6]. In Iran, as in many countries around the world, the rising prevalence
of obesity among adolescents, especially in urban environments characterized by sedentary
lifestyles, excessive use of digital media, and unhealthy dietary habits, has become a growing
concern for public health authorities [7].

On the other hand, weight control behaviors such as restrictive dieting, excessive physical activity,
or lifestyle modifications, when undertaken without scientific guidance or supportive
interventions, may yield counterproductive outcomes. These may include disordered eating
patterns, binge eating episodes, mood disturbances, and a diminished sense of self-worth [8, 9].
Such maladaptive behaviors often persist into adulthood and can adversely affect long-term quality
of life [1, 10]. According to existing literature, the origins of these behaviors are multifaceted,
emerging from the interplay of individual factors (e.g., body image and self-esteem), familial
influences (such as parental eating behaviors, weight-related concerns, and family dynamics), and
broader social factors (including peer norms and societal pressure) [11-14]. Furthermore, the onset
of puberty marked by rapid psychological and bodily transformations is recognized as a key
developmental factor contributing to the emergence of these behaviors [15].

In response to these realities, a wide range of educational and therapeutic approaches have been
developed to promote healthy behavioral patterns among adolescents. Among the psychological
constructs emphasized repeatedly in both theoretical and empirical literature is the concept of self-
efficacy a term introduced by Bandura within the framework of Social Cognitive Theory, which
refers to an individual’s belief in their capacity to perform a task successfully under challenging
conditions [16]. Self-efficacy serves as a facilitator across various domains, from everyday
decision-making to adherence to regular physical exercise. Multiple studies have demonstrated
that individuals with high levels of self-efficacy not only show improved performance in physical
activities but also exhibit greater resilience in the face of setbacks and more persistence in pursuing
their goals [17-19]. In the context of physical activity, self-efficacy gains even more importance
among adolescents, who often face internal doubts, environmental pressures, and motivational
challenges [20, 21].

Another critical determinant of health-related behavior is intrinsic motivation, as defined within
the framework of Self-Determination Theory (SDT) proposed by Deci and Ryan. This theory
posits that the fulfillment of three basic psychological needs competence, autonomy, and
relatedness forms the foundation for developing and sustaining intrinsic motivation. When
educational or training environments are structured to meet these needs, individuals are more likely
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to engage in activities voluntarily and maintain their behavior over time [22]. Unlike extrinsic
motivation, which is driven by external rewards, pressures, or obligations, intrinsic motivation
arises from the inherent enjoyment, mastery, and personal growth associated with an activity,
playing a vital role in long-term engagement in physical exercise and the adoption of an active
lifestyle [23-25].

Amidst efforts to enhance adolescent participation in physical activity, virtual reality (VR) has
emerged in recent years as a promising tool that has garnered increasing attention from researchers.
By leveraging simulated, interactive, and goal-oriented environments, VR provides a unique
opportunity to design educational and training interventions that can simultaneously influence an
individual’s physical, cognitive, and psychological dimensions [26-28]. Previous studies have
indicated that VR-based physical training, particularly through active games such as Wii Fit, can
improve fundamental motor skills, balance, responsiveness, and coordination [29-31]. These
attributes are especially relevant in dynamic sports like Football, which require high levels of
agility, rapid reaction, and precise body control [32, 33].

While the growing body of evidence has largely focused on the physiological benefits of VR,
considerably less attention has been given to its psychological impact, specifically, its potential to
enhance self-efficacy and intrinsic motivation in the context of real-world sports participation.
Although some prior studies have sporadically explored the effects of active gaming on physical
engagement or perceived competence, there remains a lack of systematic, theory-driven research
that examines the impact of a structured VR intervention on both self-efficacy and intrinsic
motivation, particularly among adolescent Football players. Moreover, many existing studies are
limited by their focus on short-term effects, absence of theoretical integration, or failure to examine
multiple psychological constructs in tandem. This gap is particularly concerning given the
increasing need to design targeted, engaging, and developmentally appropriate interventions for
youth, especially in the context of team sports.

Given these considerations, it is imperative to conduct research that, grounded in robust theoretical
models and supported by innovative technological tools, investigates the effectiveness of VR in
enhancing self-efficacy and intrinsic motivation among adolescent Football athletes. Such research
could not only contribute novel empirical evidence but also inform the design of forward-thinking
training strategies and policies within school settings, sports clubs, and youth health promotion
programs.

Material and Methods

This study employed a quasi-experimental, applied research design utilizing a pretest—posttest
format with a control group. The statistical population consisted of all adolescent Football players
in Ardabil, Iran. All procedures were carried out in accordance with ethical guidelines for human
research and adhered to the 26 principles of the GATE research ethics code.

Sample size was calculated using G*Power software, based on an effect size of 0.7, a confidence
level of 95%, and two independent groups (experimental and control). As a result, 24 male
adolescents aged between 13 and 18 were selected using purposeful sampling and were then
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randomly assigned into two equal groups of 12 participants each. The inclusion criterion was a
minimum of one year of club-level Football training experience.

To measure sport self-efficacy, the Kroll et al. (2007)[34] questionnaire was used. This instrument
consists of 10 four-point Likert items (Never, Rarely, Sometimes, Always), scored from 1 to 4,
with total scores ranging from 10 to 40. Higher scores indicate greater perceived self-efficacy and
capacity for consistent training and coping with physical challenges. This scale has demonstrated
excellent internal consistency in prior research, with Cronbach’s alpha reported at 0.93 by Besharat
(2008), 0.88 by Pourjavid et al. (2020), and 0.95 by Mazloumi Mahmoudabad et al. (2018) [21].
In the present study, the internal consistency was confirmed with a Cronbach’s alpha of 0.79.

To assess intrinsic motivation, the Persian version of the Self-Regulation Questionnaire (SRQ)
developed by Sgrebg et al. (2009) was used [22]. While the original version included two items,
the localized version expanded the scale to nine items by adding seven culturally relevant
statements. Internal consistency in the pilot phase was calculated at 0.92, while in the final
implementation it was 0.68. Construct validity was confirmed via Confirmatory Factor Analysis
(CFA) with acceptable model fit indices reported. In the original study by Sgrebg et al., the
instrument showed excellent reliability (Cronbach’s alpha = 0.95) and criterion validity (r = 0.95).

The virtual reality intervention was implemented using the Nintendo Wii Fit system, which
includes a balance board and two motion-sensitive controllers. Following the pretest phase,
participants in the experimental group engaged in VR-based training for eight consecutive weeks,
with three 40-minute sessions per week (totaling 24 sessions). Each session consisted of four
segments: a 10-minute warm-up, 20 minutes of active gaming (focused on motor, balance, and
coordination skills), and a 10-minute cool-down period.

In the initial session, each participant created a personalized virtual avatar using parameters such
as gender, age, height, weight, body dimensions, and center of gravity. This avatar was used
throughout the program to track progress. Prior to each game, brief instructional tutorials were
provided. Games were adapted to each participant’s base level, and progression to more difficult
stages was contingent on successful performance. Participants chose four games per session from
a pool of twelve, with each game lasting five minutes (total active time per session: 20 minutes).
The game options included: Football, Slalom Skiing, Balance Bubble, Balance Table, Track and
Field, Focus, Basketball, Boxing, Badminton, Hula Hoop, Tightrope Walk, and Ski Jump.

All testing and training sessions were supervised by the principal investigator along with two
physical education experts familiar with the VR protocol. Data were analyzed using SPSS version
26. Descriptive statistics (mean and standard deviation) and inferential statistics were applied,
including two-way repeated-measures ANOVA and Bonferroni post-hoc tests. Prior to inferential
analysis, assumptions of normality (Kolmogorov—Smirnov test) and homogeneity of variances
(Levene’s test) were confirmed. A significance level of p < 0.05 was used for all statistical tests.




Results
The results of the Shapiro-Wilk test indicated that the distribution of data for both self-efficacy

and intrinsic motivation variables was normal, satisfying the assumptions required for conducting
parametric tests.

According to the findings presented in Table 1, the main effect of time on the self-efficacy variable
was statistically significant (P = 0.008, d = 0.228). Paired comparisons revealed that post-test
scores of self-efficacy were significantly higher than pre-test scores. Additionally, the main effect
of group on self-efficacy was also statistically significant (P = 0.003, d = 0.268), with participants
in the virtual reality group scoring higher on self-efficacy than those in the control group.

Regarding the intrinsic motivation variable, the main effect of time was also statistically significant
(P < 0.001, d = 0.376), indicating a notable increase in scores from pre-test to post-test.
Furthermore, the main effect of group on intrinsic motivation was significant (P = 0.010, d =
0.212), with the experimental group reporting significantly higher levels of intrinsic motivation
compared to the control group.

The interaction effect of time x group for intrinsic motivation was also found to be significant (P
=0.001, d = 0.344). Results from the Bonferroni post-hoc test indicated that post-test scores in the
virtual reality group were 17.51% higher than those in the control group.

These findings affirm the positive and significant impact of the virtual reality intervention on
enhancing both self-efficacy and intrinsic motivation among adolescent Football players.

Table 1. Comparison of Mean and Standard Deviation of Self-Efficacy and Intrinsic Motivation in Virtual Reality and
Control Groups

Virtual Reality Control

Variable Pre-test Post-test Pre-test Post-test Ti rr(le Iif)fect G ron P E)f fect Ir;I;LT:c:i OC;r(o u%)
(M+SD) (M+SD) (M£SD) (M +£SD) P P P
E fsffgfa-cy 27.66+2.76 30.73+4.16 26.33+1.75 27.80+1.97 0.008* (d =0.228) 0.003* (d =0.268) 0.319 (d =0.035)
Intrinsic _ _ _
Motivation 21.73+3.10 27.40+1.63 2240+ 3.31 22.60 +2.99 <0.001* (d = 0.376) 0.010* (d =0.212) 0.001* (d =0.344)

*Significance level: p < 0.05

Discussion

This study aimed to investigate the effectiveness of a virtual reality intervention in enhancing self-efficacy
and intrinsic motivation among adolescent Football players. The findings indicated that the intervention,
based on Nintendo’s Wii Fit, led to a statistically significant improvement in both psychological constructs.
Participants in the experimental group demonstrated notably higher levels of self-efficacy and intrinsic
motivation in the post-test phase compared to those in the control group. These results are meaningful both
within theoretical frameworks and in light of previous research.




From a theoretical perspective, Bandura’s Social Cognitive Theory (1977)[35] emphasizes that successful
experiences, immediate feedback, and observational learning from role models serve as key sources in the
development of self-efficacy beliefs. The virtual reality training, particularly in the form of interactive
games, activated all three sources. In this study, the step-by-step structure of VR gameplay, the achievable
challenges, and real-time feedback created a context in which participants experienced progressive success,
reinforcing their sense of control, mastery, and confidence. The significant increase in self-efficacy among
participants aligns with prior research, including studies by Aflakseir & Kiani (2016)[36], Ghanbari et al.
(2018)[37], and Turner-McGrievy et al. (2020) and Cariati et al. (2025), which collectively demonstrate
that VR-based interventions can meaningfully support behavioral regulation and weight management
through self-efficacy enhancement [38, 39].

Similarly, the observed improvement in intrinsic motivation can be interpreted through the lens of Self-
Determination Theory (Deci & Ryan), which posits that fulfilling three fundamental psychological needs—
competence, autonomy, and relatedness—is central to sustaining intrinsic motivation. The training
environment in the present study successfully addressed all three: participants could freely choose their
games (autonomy), achieve success through gradual progression (competence), and interact with their
personalized avatars (relatedness). These dynamics mirror the findings of Alghadier et al. (2024), who
reported that active VR environments led to cognitive enhancement and stronger intrinsic motivation in
student populations [40].

Furthermore, the findings support the broader potential of VR-based training environments to enhance
perceived competence and motivational engagement, even among individuals with limited physical ability.
This is consistent with Bahram et al. (2024) and Xue et al. (2025), who found that children with motor
disabilities experienced improvements in gross motor skills and perceived self-efficacy through VR-based
exercises [31, 41].

Compared to prior studies, the present research demonstrates several novel contributions. First, it
concurrently examined two central psychological constructs—self-efficacy and intrinsic motivation—
within a structured, theory-driven VR intervention targeted at a specific athletic population. This represents
a meaningful extension beyond earlier studies, which often focused on general users or clinical populations
with atypical development. Second, the use of the Wii Fit console, which allows for adjustable difficulty,
interactive feedback, and simulated physical challenges, made the intervention not only effective but also
experientially engaging and motivating for participants.

From a practical standpoint, the findings offer actionable implications for coaches, sports psychologists,
and youth training program designers. VR-based training can be integrated into physical education
curricula, foundational sports clubs, or even rehabilitation centers. Coaches can utilize VR as a mental and
physical warm-up tool, as well as for improving coordination, enhancing motivation, and reducing pre-
competition anxiety. For example, games such as Tightrope Walk and Focus Bubble could complement
conventional drills by simultaneously training balance, attention, and reactive control.




Conclusion

In conclusion, this study provides valuable empirical evidence on the role of virtual reality in enhancing
psychological dimensions of sport participation among adolescents. The findings underscore that, when
grounded in motivational theory and purposefully designed, VR technology can serve as a powerful tool
for improving engagement, adherence, and psychological readiness in youth sports. No longer merely a
recreational novelty, virtual reality is emerging as a multidimensional educational and motivational
environment, with far-reaching implications for physical education, athletic development, and sport

psychology.

Despite its strengths, this study has several limitations. The relatively small and geographically localized
sample, the use of self-report questionnaires, and the short-term assessment window restrict the
generalizability of the findings. Future studies should address these limitations by employing longitudinal
designs, larger and more diverse samples, and mixed-method approaches that include both quantitative and
gualitative data. Further, moderating factors such as baseline skill level, extrinsic motivators, and
personality traits (introversion or extraversion) should also be explored in future investigations. Overall,
consistent with recent trends in sports technology research (42), continued interdisciplinary research will
be essential to maximize the educational and psychological benefits of virtual reality in sport.

Ethical Considerations:
Compliance with ethical guidelines
The authors commit to adhering to ethical guidelines.

Disclosure

The Authors have nothing to disclose.

During the preparation of this work, the authors used Chat GPT Plus v5 to enhance readability and
language, aiding in formulating and structuring content. After using this tool, the authors reviewed
and edited the content as needed and take full responsibility for the content of the publication.

Funding
The authors state no funding is involved.

Conflict of Interest
The authors declared no conflict of interest.

Acknowledgment
The authors would like to sincerely express their gratitude to all those whose support,
collaboration, and kind assistance contributed to the successful completion of this study.




References

1. Nagata JM, Domingue BW, Darmstadt GL, Weber AM, Meausoone V, Cislaghi B, et al. Gender
norms and weight control behaviors in US adolescents: A prospective cohort study (1994-2002). Journal
of Adolescent Health. 2020;66(1):S34-S41. https://doi.org/10.1016/].jadohealth.2019.08.020

2. Moharram Zadeh M, Kheirollahi Meidani H, Hasanzadeh N. Investigating the Impact of the
Environmental and Spatial Dimension of the Health Sidewalks of Ardabil on People's Tendency to
Participate in Physical Activity. Research in Sport Management and Marketing. 2023;5(1):1-12.
https://doi.org/10.22098/rsmm.2023.12498.1211

3. Baker JH, Thornton LM, Lichtenstein P, Bulik CM. Pubertal development predicts eating behaviors
in adolescence. International Journal of Eating Disorders. 2012;45(7):819-26.
https://doi.org/10.1002/eat.22022

4, Sefidgar a, Kheirollahi Meidani H, Moharramzadeh M. The Effect of Gamified Physical Activities
on the Quality of Students' Leisure Time (Case Study: Female Secondary School Students in Ardabil City).
Tourism and Leisure Time. 2024;9(17):81-102. https://doi.org/10.22133/t1].2024.451800.1165

5. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in obesity and severe obesity
prevalence in US youth and adults by sex and age, 2007-2008 to 2015-2016. Jama. 2018;319(16):1723-5.
https://doi.org/10.1001/jama.2018.3060

6. Kheirollahi Meidani H, rasoulzadeh jedi n, Azizian Kohan N, Sefidgar a. Investigating the
effectiveness of physical activity based on gamification on increasing students Individual well-being and
social adaptation. A new approach to children's education quarterly. 2024;6(1):175-87.
https://doi.org/10.22034/naes.2024.457660.1417

7. Birjandi Bardsakan R, Adhami Moghaddam F, Sahebalzamani M. Investigating the relationship
between the lifestyle of parents and obese children and its comparison in single and multi-child families in
primary schools of Mashhad City. Medical Sciences Journal of Islamic Azad University. 2020;30(2):185-
92. http://tmuj.iautmu.ac.ir/article-1-1776-en.html

8. O’neil A, Quirk SE, Housden S, Brennan SL, Williams LJ, Pasco JA, et al. Relationship between
diet and mental health in children and adolescents: a systematic review. American journal of public health.
2014;104(10):e31-e42. https://doi.org/10.2105/AJPH.2014.302110

0. Golden NH, Schneider M, Wood C, Daniels S, Abrams S, Corkins M, et al. Preventing obesity and
eating disorders in adolescents. Pediatrics. 2016;138(3). https://doi.org/10.1542/peds.2016-1649

10. Goldschmidt AB, Wall MM, Choo T-HJ, Evans EW, Jelalian E, Larson N, et al. Fifteen-year
weight and disordered eating patterns among community-based adolescents. American journal of
preventive medicine. 2018;54(1):e21-e9. https://doi.org/10.1016/j.amepre.2017.09.005

11. Balantekin KN. The influence of parental dieting behavior on child dieting behavior and weight
status. Current Obesity Reports. 2019;8:137-44. https://doi.org/10.1007/s13679-019-00338-0

12. Bucchianeri MM, Arikian AJ, Hannan PJ, Eisenberg ME, Neumark-Sztainer D. Body
dissatisfaction from adolescence to young adulthood: Findings from a 10-year longitudinal study. Body
image. 2013;10(1):1-7. https://doi.org/10.1016/j.bodyim.2012.09.001



https://doi.org/10.1016/j.jadohealth.2019.08.020
https://doi.org/10.22098/rsmm.2023.12498.1211
https://doi.org/10.1002/eat.22022
https://doi.org/10.22133/tlj.2024.451800.1165
https://doi.org/10.1001/jama.2018.3060
https://doi.org/10.22034/naes.2024.457660.1417
http://tmuj.iautmu.ac.ir/article-1-1776-en.html
https://doi.org/10.2105/AJPH.2014.302110
https://doi.org/10.1542/peds.2016-1649
https://doi.org/10.1016/j.amepre.2017.09.005
https://doi.org/10.1007/s13679-019-00338-0
https://doi.org/10.1016/j.bodyim.2012.09.001

13. Seimon RV, Wild-Taylor AL, Gibson AA, Harper C, McClintock S, Fernando HA, et al. Less
waste on waist measurements: determination of optimal waist circumference measurement site to predict
visceral adipose tissue in postmenopausal women with obesity. Nutrients. 2018;10(2):239.
https://doi.org/10.3390/nu10020239

14, Shannon A, Mills JS. Correlates, causes, and consequences of fat talk: A review. Body image.
2015;15:158-72. https://doi.org/10.1016/j.bodyim.2015.09.003

15. Ricciardelli LA, Yager Z. Adolescence and body image: From development to preventing
dissatisfaction: Routledge; 2015. https://doi.org/10.4324/9781315849379

16. RenZ, HuL, YulJ, YuQ, ChenS, MaY, etal. The influence of social support on physical activity
in Chinese adolescents: The mediating role of exercise self-efficacy. Children. 2020;7(3):23.
https://doi.org/10.3390/children7030023

17. Dzielska A, Kelly C, Ojala K, Finne E, Spinelli A, Furstova J, et al. Weight reduction behaviors
among european adolescents Changes from 2001/2002 to 2017/2018. Journal of Adolescent Health.
2020;66(6):S70-S80. https://doi.org/10.1016/j.jadohealth.2020.03.008

18. Flanagan EW, Perry AC. Perception of physical fitness and exercise self-efficacy and its
contribution to the relationship between body dissatisfaction and physical fitness in female minority
children. International Journal of Environmental Research and Public Health. 2018;15(6):1187.
https://doi.org/10.3390/ijerph15061187

19. Voskuil VR, Robbins LB. Youth physical activity self-efficacy: A concept analysis. Journal of
advanced nursing. 2015;71(9):2002-19. https://doi.org/10.1111/jan.12658

20. Gilbertson JT. The relationship of self-regulation, exercise self-efficacy, and self-compassion with
commitment to physical activity in college students. Oklahoma State University; 2016.
https://B2n.ir/kj3234

21. Mazloomy Mahmoodabad SS, Ahmadi A, Askarishahi M. Investigating theory of planned behavior
constructs in predicting intention and behavior to lose weight in adolescents with overweight and obesity.
Tolooebehdasht. 2018;17(2):24-35. http://tbj.ssu.ac.ir/article-1-2421-en.html

22. Sgrebg @, Halvari H, Gulli VF, Kristiansen R. The role of self-determination theory in explaining
teachers” motivation to continue to use e-learning technology. Computers & education. 2009;53(4):1177-
87. https://doi.org/10.1016/j.compedu.2009.06.001

23. Lee JS, Cho SS, Kim KW. Weight control practices, beliefs, self-efficacy, and eating behaviors in
college  weight class athletes.  Nutrition Research and  Practice.  2020;14(1):45-54.
https://doi.org/10.4162/nrp.2020.14.1.45

24. Faghri PD, Simon J, Huedo-Medina T, Gorin A. Perceived self-efficacy and financial incentives:
factors affecting health behaviors and weight loss in a workplace weight loss intervention. Journal of
occupational and environmental medicine. 2017;59(5):453-60.
https://doi.org/10.1097/JOM.0000000000000987

25. Peyman N, Ezzati Rastegar K, Taghipour A, Esmaily H. Effect of education on the weight self-
efficacy lifestyle among adolescent girls with overweight and obesity. Armaghane danesh. 2012;17(2):117-
28. http://armaghanj.yums.ac.ir/article-1-299-en.html



https://doi.org/10.3390/nu10020239
https://doi.org/10.1016/j.bodyim.2015.09.003
https://doi.org/10.4324/9781315849379
https://doi.org/10.3390/children7030023
https://doi.org/10.1016/j.jadohealth.2020.03.008
https://doi.org/10.3390/ijerph15061187
https://doi.org/10.1111/jan.12658
https://b2n.ir/kj3234
http://tbj.ssu.ac.ir/article-1-2421-en.html
https://doi.org/10.1016/j.compedu.2009.06.001
https://doi.org/10.4162/nrp.2020.14.1.45
https://doi.org/10.1097/JOM.0000000000000987
http://armaghanj.yums.ac.ir/article-1-299-en.html

26. Howcroft J, Klejman S, Fehlings D, Wright V, Zabjek K, Andrysek J, et al. Active video game play
in children with cerebral palsy: potential for physical activity promotion and rehabilitation therapies.
Archives of physical medicine and rehabilitation. 2012;93(8):1448-56.
https://doi.org/10.1016/j.apmr.2012.02.033

217. Vernadakis N, Papastergiou M, Zetou E, Antoniou P. The impact of an exergame-based
intervention on children's fundamental motor skills. Computers & Education. 2015;83:90-102.
https://doi.org/10.1016/j.compedu.2015.01.001

28. Baghernia R, Asle Mohammadizadeh M. Prevalence of developmental coordination disorder in
iranian 3-to-11-year-old children. Journal of Research in rehabilitation sciences. 2014;9(6).
https://jrrs.mui.ac.ir/article_16774.html

29. Johnstone A, Hughes AR, Janssen X, Reilly JJ. Pragmatic evaluation of the Go2Play active play
intervention on physical activity and fundamental movement skills in children. Preventive medicine reports.
2017;7:58-63. https://doi.org/10.1016/j.pmedr.2017.05.002

30. Caro K, Tentori M, Martinez-Garcia Al, Alvelais M. Using the FroggyBobby exergame to support
eye-body coordination development of children with severe autism. International Journal of Human-
Computer Studies. 2017;105:12-27. https://doi.org/10.1016/j.ijhcs.2017.03.005

31. Bahram A, Alizade H, Ghadiri F, Gheitasi M. The Effect of 8 Weeks of Exergame Training on
Motor Proficiency of Children and Adolescents With Typical Development and Those With Developmental
Coordination Disorder. The Scientific Journal of Rehabilitation Medicine. 2024;13(1):224-41.
https://medrehab.sbmu.ac.ir/article_1101625 en.html

32. Norris E, Hamer M, Stamatakis E. Active video games in schools and effects on physical activity
and health: a systematic review. The Journal of pediatrics. 2016;172:40-6. e5.
https://doi.org/10.1016/j.jpeds.2016.02.001

33. Page ZE, Barrington S, Edwards J, Barnett LM. Do active video games benefit the motor skill
development of non-typically developing children and adolescents: A systematic review. Journal of science
and medicine in sport. 2017;20(12):1087-100. https://doi.org/10.1016/j.jsams.2017.05.001

34. Kroll T, Kehn M, Ho P-S, Groah S. The SCI exercise self-efficacy scale (ESES): development and
psychometric properties. International Journal of Behavioral Nutrition and Physical Activity. 2007;4:1-6.
https://doi.org/10.1186/1479-5868-4-34

35. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychological review.
1977;84(2):191. https://psycnet.apa.org/doi/10.1037/0033-295X.84.2.191

36. Aflakseir A, Kiani B, Kiani F. Predicting weight reduction intention based on health belief model
among a group of female university students in Shiraz. Iranian Journal of Nutrition Sciences and Food
Technology. 2016;11(1):51-8. http://nsft.sbmu.ac.ir/article-1-1775-en.html

37. Ghanbari S, Saljugi F, Ghorbani A, Karimzadeh S, Jamali AR. Comparison of Peer Interaction
Self-Efficacy in Obese and Overweight Children with Normal School Age Children in Shiraz City. The
Scientific Journal of Rehabilitation Medicine. 2018;7(2):76-82.
http://doi.org/10.22037/jrm.2018.110901.1612

10



https://doi.org/10.1016/j.apmr.2012.02.033
https://doi.org/10.1016/j.compedu.2015.01.001
https://jrrs.mui.ac.ir/article_16774.html
https://doi.org/10.1016/j.pmedr.2017.05.002
https://doi.org/10.1016/j.ijhcs.2017.03.005
https://medrehab.sbmu.ac.ir/article_1101625_en.html
https://doi.org/10.1016/j.jpeds.2016.02.001
https://doi.org/10.1016/j.jsams.2017.05.001
https://doi.org/10.1186/1479-5868-4-34
https://psycnet.apa.org/doi/10.1037/0033-295X.84.2.191
http://nsft.sbmu.ac.ir/article-1-1775-en.html
http://doi.org/10.22037/jrm.2018.110901.1612

38. Turner-McGrievy GM, Crimarco A, Wilcox S, Boutté AK, Hutto BE, Muth ER, et al. The role of
self-efficacy and information processing in weight loss during an mHealth behavioral intervention. Digital
health. 2020;6:2055207620976755. https://doi.org/10.1177/2055207620976755

39. Cariati I, Bonanni R, Cifelli P, D'Arcangelo G, Padua E, Annino G, et al. Virtual reality and sports
performance: a systematic review of randomized controlled trials exploring balance. Frontiers in Sports and
Active Living. 2025;7:1497161. https://doi.org/10.3389/fspor.2025.1497161

40. Alghadier M, Alharbi T, Almasoud N, Alshalawi AA. Active Video Games Using Virtual Reality
Influence Cognitive Performance in Sedentary Female University Students: A Randomized Clinical Trial.
Life. 2024;14(12):1651. https://doi.org/10.3390/1ife14121651

41, Xue Z, Zhang W, Zhou N, Ma P, Yuan K, Zheng P, et al. Effects of virtual reality motor games on
motor skills in children with cerebral palsy: a systematic review and meta-analysis. Frontiers in Psychology.
2025;Volume 15 - 2024. https://doi.org/10.3389/fpsyq.2024.1483370

42.Nobakht sareban, F., Ashrafi, N. Analyzing of the Content of Published Articles on the field of Sports
Technology and anticipating the future direction of the Journal of Advanced Sport Technology
(JAST). Journal of Advanced Sport Technology, 2019; 3(1): 37-48.

11



https://doi.org/10.1177/2055207620976755
https://doi.org/10.3389/fspor.2025.1497161
https://doi.org/10.3390/life14121651
https://doi.org/10.3389/fpsyg.2024.1483370

A gl (0399 S9LS W Bl
DOI: 10.22098/jast.2025.17621.1423

VEF/- AN u»),_\; @)b‘ A 7R PANARTGHI PR @)U
Journal of
ad d Sport Technology
K D5 AJlo»

930 0w 9 BI85 Cugdi 9 (Silbro Cumdly (w5
Sl b g9 O HIC& 5 59
A&S“’y@ oy féu\? Gé'}d’.ﬁ) }abc rdl&f SR ¢ r&ﬁx&b )5:@ bl *1‘55'5'\3.0 ng‘ﬁé Sl
d'ﬂ' ‘J.!‘.fb)l “;‘ﬁb)l ébw I CHE) ‘w..:w!” 9 éﬁ)j '55].9 XL 4‘:.:))')5 C.siﬂ.\n DQ}? ¢M ‘_;)SJ ‘_5995.«0"3 -9
Hamed.kheirollahi1995@gmail.com
d'ﬂ' “Jﬁb)‘ culgfb)l é.a}u WA ‘umw‘s) 9 ‘;Zg,g).; ,091.9 [XU%# L) ‘5“35)9 L.;\.l).g'.\.n bs)f ‘M ‘_;):Sb (.;Wb -y
L.')l)':‘ ‘Jﬁ:)l c‘_;’g,jb)‘ éj}m EHE) cu»»l:wudls) 9 ‘513)3 '5919 LRUO%H ) “5&5,9 C—gﬁ.&o 09; ‘..\.J})i uul&.w)ls -y
Ol €325 ¢ 5255 UKL ¢ 000359 @91 9 (b Cam 3 BUSCIIS (o559 S 3230 09,5 anaBS (638D (Gopdiils ¥
U‘)‘»’) SM c.\.Q.\.w.) uwgb).ﬁ WA cu-w))g ,551& 9 d"\" L'sg,a).; SIS c‘:w))s L—gﬁ.\n d.’i.w) .\.w)l ‘:..)L.M:)lf GQM‘.B -0
Hamed.kheirollahi1995@agmail.com  Jluwe &l dols Jomws dm o3

o>

35 Candlish (bl 59,0 03 5 g1l 05 £l 2 (3lome Cupably Alblio i Bl oy pil> (lmg Sl B 1B

290 Ju)l b Cendllish llggs ol (o)Ll dmsle .88 plol S5 09,5 L ygesl s - 9ol b b (2254085 &0y aalllas ol 3 pulind (yg
b sjlone Cnbly Alblie 50 o (45 VY 09,5 j0) 1S g Glalojl 09,5 9 5 (ol g0y g ol siadin (655 Wiged g b 58 YF g (o Sl 48
Aol g (o959 (5ol 5005 dolidnyy Jols Laosls (6 5913,5 (sl I3l 033,5 1ynl (s yod duds VE QB 55 g asin A cotody guig W it JgusS 5 oslizal
LBAB o g ybisy Lo 1903] 5 555 &S0l b dygesgd Luilysly e (ool clncygesl ) edlizl b Woosls .3g; (sig)3 03

coiomeds b yialosl 09,5 3 (+Ve/+=P) Gg)3 03551 5 (¢ +¥/+=P) (uel)8355 [mll Coge (g holine ysbods (5jlome Cumbly aldlis oS 5y lis @l LS
g2 S8 09)5 3l e 203 WIBY (ialeil 09,5 (igail i )3 (3929 05559 e 45 gl (- -V -=P) 595 lolins (59,5 03 it 13 09, % loj Jlalss ]
lr s Slgn 5300 38T (Ulgg b9 BB sadlhe 5] 1 g I3l Blptedr siloe Casdly S5e i 2 Gl cnl gl 185 ARl
23l ol f Ul g sy Sl 5 (bj90l (S 0 3 WS g Dl e CllSlae Sk

Condligh ()85 59 csilore Cansbly csaal 5065 (393 05501 (Sl (SS9

12



https://doi.org/10.22098/jast.2025.17621.1423
mailto:Hamed.kheirollahi1995@gmail.com
mailto:Hamed.kheirollahi1995@gmail.com
mailto:Hamed.kheirollahi1995@gmail.com
https://orcid.org/0000-0003-4549-2574
https://orcid.org/0000-0002-5094-9818
https://orcid.org/0009-0003-1686-6415
https://orcid.org/0009-0007-5131-6493
https://orcid.org/0009-0002-9910-4186

