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Physical activity (PA) offers extensive benefits for all children, including those with intellectual disabilities (ID), who face significant challenges in behavioral management and psycho-social well-being. This study investigates the effects of school-based PA on attention, academic performance, and relationships with teachers and parents in children with ID. A 12-week single-blind randomized controlled trial was conducted with 102 children with ID, aged 6 to 12 years (71 boys and 31 girls) from grades 1 to 5. Participants were divided into three groups: MVPA (moderate to vigorous PA), MPA (mild PA), and NPA (no PA). Each group engaged in PA three times a week for 45 min per session, with activities planned by a fitness trainer and supervised by the researcher. Outcome measures were assessed using SNAP-IV, STRS, CPRS, and APRS scales before and after the intervention. The results indicated that MVPA had a more significant positive impact on all outcomes compared to MPA and NPA. MPA also produced notable improvements relative to NPA. These findings underscore the importance of integrating PA into educational settings as a comprehensive strategy to enhance attention, academic performance, and social interactions for children with ID. This research highlights PA as a vital tool for addressing behavioral challenges and fostering better developmental outcomes in this population.
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Background

Intellectual disability (ID) is one of the most common types of disability (American Psychiatric Association, 2013) and is defined by below-average mental ability and a lack of the analytical, social, and functional abilities required for normal living [American Association on Intellectual and Developmental Disability (AAIDD), 2010]. Great endeavor has been put into designing various intervention programs promoting healthier development of children and adolescents with ID, with a special focus on enhancing parent-sensitive responsiveness and improving cognitive and social outcomes of those with ID in school settings (Guralnick, 2011; Guralnick, 2017). Given the benefits of consistent physical activity (PA) on one’s physical and mental health have been firmly established (Kristen et al., 2017; Sabri et al., 2023), researchers have begun to investigate the interventive efficiency of PA for children and adolescents with ID (Jin et al., 2018; Salehpoor et al., 2015). A recently meta-analysis including 15 studies revealed that PA could dramatically improve psychological health (e.g., decreasing anxiety and depression while increasing self-esteem, with an effect size of Hedges’ g = 0.54) and cognitive functions (e.g., attention and inhibitory control, with an effect size of Hedges’ g = 1.24) of children and adolescents with ID, suggesting PA is a valuable interventive approach treating ID (Yang et al., 2022).

School-based physical activity (PA) programs, such as physical education (PE), offer a promising approach to supporting children with disabilities (Baron and Faubert, 2005; Filazoğlu-Çokluk et al., 2015; Nicholson et al., 2011; Savucu and Biçer, 2009). Research indicates that sports and motor activities in school can enhance cognitive abilities in children with intellectual disabilities (ID), including memory, attention, and executive skills (Goldshtrom et al., 2010; Javan et al., 2014; Protic and Válková, 2018). Racket-sport interventions, in particular, have been shown to improve visual perception and executive functions in children with ID (Chen et al., 2015). However, whether these cognitive benefits translate into academic success remains an open question, as there are few studies directly examining the impact of PA on academic achievement. Existing evidence suggests that PA positively influences academic success in ID students, as they tend to be more engaged in classwork following PA sessions (Dandashi et al., 2015; Everhart et al., 2012). Beyond cognitive benefits, sports participation also addresses social skill deficits common among children with ID. These children often struggle with social skills, which can limit their involvement in social situations (Eriksson et al., 2007). Engaging in PA can improve social interactions and relationships for children with ID (Siperstein et al., 2009). Specifically, participation in school sports can enhance social competence and foster growth in these children (Brooks et al., 2015), and PA can lead to positive changes in their home and social environments (Savaş et al., 2016). Conversely, a lack of PA or an inactive lifestyle can diminish social cohesion and competence (Mehmet et al., 2018).

Despite evidence suggesting the positive impact of PA on mental and behavioral improvements in children with ID, existing studies exhibit several significant methodological limitations. For instance, there is a scarcity of randomized controlled trials, which hampers the ability to draw causal inferences. Additionally, many studies focus on only one type of ID, limiting the generalizability of their findings. Exercise programs in these studies often lack details regarding the types of exercises, their durations, and repetitions, making it challenging to replicate or compare outcomes. Furthermore, most research has been conducted in developed countries or territories, such as France and Hong Kong, raising questions about the applicability of these findings to developing or underdeveloped countries like Pakistan. These methodological shortcomings highlight a significant research gap and underscore the need for more comprehensive and rigorously designed studies to better understand how PA influences the healthy development of children with ID.

Therefore, the current paper aims to fill this gap by employing a randomized controlled trial design to test 1) whether the beneficial effect PA on cognitive functions such as attention could be generalized to an ID sample from Pakistan; 2) whether such effect could transfer to academic performance; and 3) whether PA also brings positive effect for children and adolescents with ID on social interaction skills manifested as improved relationship with their teachers and parents.



Methods


Participants

The present study was conducted in three special schools in Rahim Yar Khan, Punjab Pakistan (Rahim Yar Khan, Sadiqabad, and Khanpur District). A total of 102 participants from grades 1 to 5, with an age range of 6–12, enrolled in the study. All individuals diagnosed with intellectual disabilities (ID) by qualified school personnel, according to DSM-5 criteria, exhibit characteristics such as an IQ score of 70 or lower, significant impairments in intellectual functioning (including reasoning, problem-solving, planning, abstract thinking, and both academic and experiential learning), and deficits in adaptive functioning that result in failure to meet socio-cultural standards (e.g., lack of judgment) associated with intellectual impairments. Initially, 353 participants were considered for the study. However, 251 were excluded for the following reasons: (1) 81 did not meet DSM-5 criteria for ID; (2) 23 had previously participated in PA or exercise programs; (3) 51 were unwilling to participate; (4) 39 were outside the required age range; (5) 48 had family-related concerns that could affect participation; and (6) 9 were using medication that could potentially impair physical performance. Ultimately, 102 participants were selected for the experiment, comprising 61 individuals with a diagnosis of Mild ID and 41 individuals with a diagnosis of Moderate ID. This sample was carefully chosen to ensure accurate representation across the specified ages and educational levels. Detailed characteristics of the study sample are provided in the Supplementary Table S1.

Permission was obtained from the relevant authorities, including the local District Education Directorate, school management, and teachers. The study was approved by the ethics committee of Beijing Sport University. Additionally, informed consent was secured from the parents of all participating children. Figure 1 illustrates the flow chart of the study.
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FIGURE 1
 CONSORT flow diagram of research participants. ID, Intellectual Disability; PA, Physical Activity; SNAP-IV, Swanson, Nolan, and Pelham, Version IV scale; STRS, Student-Teacher Relationship Scale; CPRS, Child–Parent Relationship Scale; APRS, Academic Performance Rating Scale; MVPA, Moderate to Vigorous Physical Activity; MPA, Mild Physical Activity; NPA, No Physical Activity.




Study design and procedure

With a single-blind 12-week randomized controlled trial design, this study examined the effect of a school-based PA intervention program on behavioral improvements in attention, academic performance, and student-teacher relationship in children with ID. Participants were divided into three groups and matched by age, grade, and level of ID (i.e., mild or moderate). One group received a moderate to vigorous physical activity (MVPA) intervention; one group received a mild physical activity (MPA) intervention; and the final group, as the control group, did not receive a physical activity intervention (NPA). The exercise program was designed and executed by a fitness trainer and monitored by the researcher. In particular, the 12-week PA intervention was executed 3 days per week, 45 min per day. Classification of exercise groups (MVPA & MPA) was determined on the basis of the selection, intensity, repetitions, duration and number of exercises performed each specified day. Exercise intensity was determined using the talk test, a simple method for measuring relative intensity. It is a valid, accurate, realistic, and cost-effective method for administering and tracking exercise intensity (Reed and Pipe, 2014). The intervention plan for the three groups is shown in Figure 2, which includes warm-up and cool-down exercises, balancing and flexibility exercises, modified curl-up and isometric pushups, coordination exercises, paired exercises, and group competitions and games. Details of the exercises performed by the MVPA group and the MPA group according to exercise type and intensity are given in the Supplementary material. Valid instruments were applied to parents and teachers before and after the PA program to measure dependent variables.
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FIGURE 2
 Brief description of the PA intervention plan for each group of participants.




Instruments

Swanson, Nolan, and Pelham, Version IV scale (SNAP-IV) was completed by both teachers and parents to determine the level of attention of ID children. The SNAP-IV is widely used to screen for attention deficit and hyperactivity disorder (ADHD) (Swanson, 1992; Swanson et al., 1983). It consists of 26 items, and each item is scored on a four-point scale: 0 = not at all, 1 = just a little, 2 = quite a bit, and 3 = very much. The questionnaire is designed for children aged 6 to 18 years and takes approximately 10 min to complete (Costa et al., 2018; Yang et al., 2014). Although the SNAP-IV is frequently used in school-based, non-clinical settings (Bussing et al., 2008), current data also supports its validity in children with ID. Research has demonstrated strong psychometric properties, including high reliability and concurrent validity, as evidenced by positive correlations with other ADHD rating scales (Michael et al., 2004a,b). Additionally, the SNAP-IV subscales exhibit adequate internal consistency, which supports their use in this population and underscores their potential for broad applicability (Zieff et al., 2023).

Academic performance was measured by the Academic Performance Rating Scale (APRS), a teacher report scale used to measure the academic performance of a child with ID (Topor et al., 2010). The APRS consists of 19 items on which that teachers rate a child’s academic abilities and behaviors in the classroom on a scale ranging from 1 (never or poor) to 5 (quite common or excellent) (e.g., “What is the quality of this child’s reading skills?”).

The Student-Teacher Relationship Scale (STRS) was used to measure the relationship between ID children and their teachers (Sanja, 2017; Seven and Ogleman, 2014). The STRS consists of 15 self-report items completed by teachers that use a 5-point Likert scale to gain an understanding of a teacher’s relationship with a student, the interpersonal conduct of a student with the teacher, and the confidence of a teacher in knowing the feelings of the student toward the teacher (e.g., “This child and I always seem to be struggling with each other.”). Low scores indicate less conflicts and better relationships.

The Child–Parent Relationship Scale (CPRS) was used to measure the relationship between ID children and their parents (Driscoll and Pianta, 2011; Dyer et al., 2017). The CPRS is a self-report instrument consisting of 15 items completed by parents who evaluate their relationship with their child on a 5-point Likert scale (e.g., “My child is uncomfortable with physical affection or touch from me.”). Low scores indicate less conflicts and better relationships.



Statistical analysis

A series of 2 (Intervention group: MVPA vs. MPA vs. NPA; Between-subject) by 2 (Time: Pretest vs. Posttest; Within-subject) ANOVAs with scores on SNAP-IV, APRS, STRS, and CPRS as dependent variables were conducted by using the SPSS. If an interaction were found, the simple effects test and post-hoc comparisons were then conducted to examine the specific pattern.




Results

Table 1 shows the descriptive statistics of pretest and posttest scores on SNAP-IV, APRS, STRS, and CPRS total points and subscales. For SNAP-IV, a lower score indicates better attention, and a higher score indicates more attention deficiency. A decrease in scores from pretest to posttest means improvement of attention. For APRS, a higher score indicates better academic performance. For STRS and CPRS, a lower score indicates less conflict and a better relationship. A decrease in scores from pretest to posttest indicates an improvement in the relationship. A series of 2 (Intervention group: MVPA vs. MPA vs. NPA; Between-subject) by 2 (Time: Pretest vs. Posttest; Within-subject) ANOVAs with repeated measures were conducted by using the SPSS.



TABLE 1 Descriptive statistics of SNAP-IV, APRS, STRS, and CPRS.
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Changes in teacher-reported attention deficiency (SNAP-IV)

The ANOVA with teacher-reported scores on SNAP-IV yielded a significant main effect of time, F (1, 99) = 241.18, p < 0.001, ηp2 = 0.71, a main effect of intervention group, F (2, 99) = 25.19, p < 0.001, ηp2 = 0.34, and an interaction between time and intervention group, F (2, 99) = 63.84, p < 0.001, ηp2 = 0.56. The simple effects test found that attention deficiency decreased significantly from pretest to posttest in the MVPA group, F (1, 99) = 278.53, p < 0.001, ηp2 = 0.74, and the MPA group, F (1, 99) = 89.79, p < 0.001, ηp2 = 0.48. However, attention deficiency remained unchanged in the NPA group, F (1, 99) = 0.54, p = 0.465, ηp2 = 0.01. Post-hoc comparison showed that the decrease of the MVPA group was higher than the other two groups (ps < 0.001) and the decrease of the MPA group was also higher than the NPA group (p < 0.001), indicating both PA groups gained attention improvement and the MVPA group gained the highest.



Changes in parent-reported attention deficiency (SNAP-IV)

The ANOVA with parent-reported scores on SNAP-IV yielded very similar results, a significant main effect of time, F (1, 99) = 228.47, p < 0.001, ηp2 = 0.70, a main effect of intervention group, F (2, 99) = 22.17, p < 0.001, ηp2 = 0.31, and an interaction between time and intervention group, F (2, 99) = 63.18, p < 0.001, ηp2 = 0.56. The simple effects test found that attention deficiency decreased significantly from pretest to posttest in the MVPA group, F (1, 99) = 264.32, p < 0.001, ηp2 = 0.73, and the MPA group, F (1, 99) = 90.32, p < 0.001, ηp2 = 0.48. However, attention deficiency remained unchanged in the NPA group, F (1, 99) = 0.18, p = 0.677, ηp2 = 0.00. Post-hoc comparison showed that the decrease of the MVPA group was higher than the other two groups (ps < 0.001) and the decrease of the MPA group was also higher than the NPA group (p < 0.001).



Changes in academic performance (APRS)

The ANOVA with teacher-reported scores on APRS revealed a significant main effect of time, F (1, 99) = 53.05, p < 0.001, ηp2 = 0.35. The main effect of intervention group was not significant, F (2, 99) = 2.37, p = 0.099, ηp2 = 0.05. However, the interaction between time and intervention group was significant, F (2, 99) = 12.94, p < 0.001, ηp2 = 0.21. The simple effects test found that academic performance increased significantly from pretest to posttest in the MVPA group, F (1, 99) = 64.22, p < 0.001, ηp2 = 0.39, and the MPA group, F (1, 99) = 13.96, p < 0.001, ηp2 = 0.12. However, academic performance remained unchanged in the NPA group, F (1, 99) = 0.75, p = 0.388, ηp2 = 0.01. Post-hoc comparison showed that the increase of the MVPA group was higher more than the MPA group (p = 0.003) and the NPA group (p < 0.001). The increase of the MPA group was also higher than the NPA group (p = 0.045).



Changes in student-teacher relationship (STRS)

The ANOVA with teacher-reported scores on STRS yielded a significant main effect of time, F (1, 99) = 146.66, p < 0.001, ηp2 = 0.60, and an interaction between time and intervention group, F (2, 99) = 38.04, p < 0.001, ηp2 = 0.44. The main effect of intervention group was not significant, F (2, 99) = 0.60, p = 0.549, ηp2 = 0.01. The simple effects test found that STRS scores decreased significantly from pretest to posttest in the MVPA group, F (1, 99) = 160.56, p < 0.001, ηp2 = 0.62, and the MPA group, F (1, 99) = 61.99, p < 0.001, ηp2 = 0.39. However, STRS scores remained unchanged in the NPA group, F (1, 99) = 0.19, p = 0.668, ηp2 = 0.00. Post-hoc comparison showed that the decrease of the MVPA group was higher than the other two groups (ps < 0.001) and the decrease of the MPA group was also higher than the NPA group (p < 0.001), indicating both PA groups gained relationship improvement and the MVPA group gained the highest.



Changes in child–parent relationship (CPRS)

The ANOVA with parent-reported scores on CPRS yielded a significant main effect of time, F (1, 99) = 137.85, p < 0.001, ηp2 = 0.58, and an interaction between time and intervention group, F (2, 99) = 37.38, p < 0.001, ηp2 = 0.43. The main effect of intervention group was not significant, F (2, 99) = 0.41, p = 0.665, ηp2 = 0.01. The simple effects test found that CPRS scores decreased significantly from pretest to posttest in the MVPA group, F (1, 99) = 164.40, p < 0.001, ηp2 = 0.62, and the MPA group, F (1, 99) = 47.86, p < 0.001, ηp2 = 0.33. However, CPRS scores remained unchanged in the NPA group, F (1, 99) = 0.36, p = 0.552, ηp2 = 0.00. Post-hoc comparison showed that the decrease of the MVPA group was higher than the other two groups (ps < 0.001) and the decrease of the MPA group was also higher than the NPA group (p < 0.001), indicating both PA groups gained relationship improvement and the MVPA group gained the highest.




Discussion

The current paper employed a randomized controlled trial design to test whether the PA has a positive effect on cognitive functions in children with ID living in Pakistan, whether such effect could transfer to academic performance, and whether PA also improves their social interaction skills. The results revealed significant differences between pre-and posttest scores on the SNAP-IV, APRS, STRS, and CPRS after PA execution, indicating a significant improvement in the level of attention, academic performance, student-teacher relationship, and child–parent relationship.

Previous studies have consistently showed the beneficial effect of PA on cognitive functions (e.g., attention and inhibitory control) in developed countries/territories, with a large average effect (g > 1.00 or ηp2 > 0.20) (Yang et al., 2022). In our study conducted in a Pakistani sample, the significant changes in scores on SNAP-IV in both MVPA and MPA groups compared to the NPA group showed that engaging ID children in PA produced a great positive effect on their level of attention, which replicated previous findings in the domain of cognitive functions with a comparable level of effect size. Meanwhile, a more pronounced score difference in the MVPA group suggested that the level of attention improvement was closely related to the intensity of PA. Based on these findings, it is highly encouraging to integrate PA into the lives of individuals with ID to improve their physical and cognitive well-being.

Furthermore, we found the beneficial effect of PA could also transfer from attention to academic performance. However, the mechanism of such behavioral modification is not clear and requires further investigation to fully understand the link between PA and academic performance. According to some researchers, PA lowers levels of stress and anxiety, which in turn improves attention to complete academic tasks, complete schoolwork, and learn more effectively (Ibis and Aktug, 2018; Yılmaz and Soyer, 2018). Alternatively, others also pointed out the crucial role of PA interventions in promoting the development of intelligence and self-control of school-aged children (Tomporowski et al., 2007; Farhangi and Alamdarloo, 2015).

Finally, according to the teachers and the parents of the ID children who participated in the study, there was a substantial drop between pre and posttest scores on the STRS and CPRS, with a lower score indicating a better relationship and less conflict. Higher STRS and CPRS score disparities between the MVPA and NPA groups compared to the differences between the MVPA and MPA groups also demonstrated that PA intensity had a significant impact on the degree of improvement in ID children’s relationships with their teachers and parents. Although MVPA had the greatest favorable effect, the significance of MPA cannot be overlooked, therefore both therapies are useful and can improve the degree of social relationships. Taken together, these results showed that school games have a favorable impact on children with ID’s quality of life as well as their physical, social, cognitive, and emotional development, which increases our confidence that participation in daily PA can be utilized as an alternate method of coping with the behavioral and emotional problems of children with ID.

Our research stands out in the field due to several distinct strengths compared to similar studies. In terms of internal validity, we implemented a rigorous participant selection process, including only children who had not participated in any PA programs in the months leading up to the study. This approach effectively controls for confounding factors related to prior PA levels (Farhangi and Alamdarloo, 2015). Our study achieved a 0% dropout rate, demonstrating exceptional participant retention and engagement, which contrasts with high dropout rates observed in previous research (Savaş et al., 2016) and ensures the consistency of our data. Additionally, unlike prior studies (Everhart et al., 2012), our PA program was led by a single fitness trainer for all participants, minimizing variability and ensuring uniformity in training. Regarding external validity, we designed a school-based PA intervention to evaluate its impact on children with ID. By integrating PA into classroom activities, our approach aims to engage ID students during school hours, which has significant practical implications (Protic and Válková, 2018; Everhart et al., 2012). We meticulously detailed each exercise program, including both mild and vigorous PA, to provide a comprehensive understanding of which types of exercise yield the most significant effects. This level of detail is often overlooked in similar research (Ilkım et al., 2018). These combined features enhance the reliability and validity of our study, making a substantial contribution to the field of PA interventions for children with ID.

Future research should expand the geographical scope to include all districts of Pakistan, which will help address regional differences and enhance the generalizability of the findings. Additionally, studies should involve participants from a wider age range beyond just primary school students to assess whether the effects of PA remain consistent across different developmental stages. Comparative studies are also recommended to examine the impact of PA on children with various disabilities to determine if the benefits are similar across different special needs groups.

Moreover, future studies should explore a variety of exercise modalities to identify which types of exercise produce the most significant behavioral improvements in children with ID. Longitudinal research is necessary to evaluate the long-term effects of PA on behavioral changes. Additionally, tailored PA programs should be designed and tested to determine the most effective strategies for enhancing behavioral outcomes within classroom and school settings. Addressing these areas will provide a more comprehensive understanding of how PA influences behavioral and academic achievement, ultimately leading to more effective interventions and educational methods.

Our findings also offer valuable insights for a range of professionals, including sports psychologists, physiotherapists, researchers, sports coaches, clinical psychologists, and psychiatrists. For sports psychologists and coaches, the research provides strategies to enhance student engagement and performance. Physiotherapists can adapt their therapies to support behavior modification, while clinical psychologists and psychiatrists can incorporate PA into their treatment plans. Researchers will benefit from a solid foundation for future research, promoting a multidisciplinary approach to improving outcomes for students with special needs.



Conclusion

Our results indicate that PA can significantly enhance attention, academic performance, and social relationships among children with ID. The PA intervention yielded promising outcomes, with notable improvements observed across all measured variables. This suggests that school-based PA programs are effective in boosting the well-being of children and adolescents with ID.

However, further experimental research is needed to identify the optimal combination of exercise types and durations. It is advisable for educational institutions to incorporate PA into their curricula and provide targeted training for educators to facilitate successful implementation. Additionally, fostering multidisciplinary collaboration among parents, teachers, and healthcare professionals will enable the development of personalized PA interventions. This approach can enhance educational outcomes and promote a more inclusive learning environment for students with ID.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at: https://osf.io/es8ax/?view_only=1518767499c2492985d91a88b7f0d0d0.



Ethics statement

The studies involving humans were approved by School of Psychology, Beijing Sport University. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.



Author contributions

SS: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Writing – original draft. M-YZ: Validation, Writing – review & editing. LG: Supervision, Validation, Writing – review & editing. JD: Formal analysis, Supervision, Validation, Writing – review & editing. Z-XM: Conceptualization, Project administration, Supervision, Validation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. JD is supported by National Nature Science Foundation of China (Project 31871098).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1431890/full#supplementary-material



References

 American Association on Intellectual and Developmental Disability (AAIDD) (2010). Intellectual disability: Definition, classification, and systems of supports. 11th Edn. Washington, DC: American Association on Intellectual and Developmental Disability (AAIDD).

 American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders. 5th Edn. Washington, DC: American Psychiatric Association.

 Baron, L. J., and Faubert, C. (2005). The role of Tai Chi Chuan in reducing state anxiety and enhancing mood of children with special needs. J. Bodyw. Mov. Ther. 9, 120–133. doi: 10.1016/j.jbmt.2004.03.004

 Brooks, B. A., Floyd, F., Robins, D. L., and Chan, W. Y. (2015). Extracurricular activities and the development of social skills in children with intellectual and learning disabilities. J. Intellect. Disabil. Res. 59, 678–687.

 Bussing, R., Fernandez, M., Harwood, M., Hou, W., Garvan, C. W., Eyberg, S. M., et al. (2008). Parent and teacher SNAP-IV ratings of attention deficit hyperactivity disorder symptoms: psychometric properties and normative ratings from a school district sample. Assessment 15, 317–328. doi: 10.1177/1073191107313888

 Chen, M. D., Tsai, H. Y., Wang, C. C., and Wuang, Y. P. (2015). The effectiveness of racket-sport intervention on visual perception and executive functions in children with mild intellectual disabilities and borderline intellectual functioning. Neuropsychiatr. Dis. Treat. 11, 2287–2297. doi: 10.2147/NDT.S89083 

 Costa, D. S., de Paula, J. J., Malloy-Diniz, L. F., Romano-Silva, M. A., and Miranda, D. M. (2018). Parent SNAP-IV rating of attention-deficit/hyperactivity disorder: accuracy in a clinical sample of ADHD, validity, and reliability in a Brazilian sample. J. Pediatr. 95, 736–743. doi: 10.1016/j.jped.2018.06.014

 Dandashi, A., Karkar, A. G., Saad, S., Barhoumi, Z., Al-Jaam, J., and Saddik, A. E. (2015). Enhancing the cognitive and learning skills of children with intellectual disability through physical activity and edutainment games. Int. J. Distrib. Sens. Netw. 11:165165. doi: 10.1155/2015/165165

 Driscoll, K., and Pianta, R. C. (2011). Mothers’ and fathers’ perceptions of conflict and closeness in parent-child relationships during early childhood. J. Early Childhood Infant Psychol. 7, 1–24.

 Dyer, W. J., Kaufman, R., and Fagan, J. (2017). Father-child closeness and conflict: validating measures for nonresident fathers. J. Fam. Psychol. 31, 1074–1080. doi: 10.1037/fam0000384

 Eriksson, L., Welander, J., and Granlund, M. (2007). Participation in everyday school activities for children with and without disabilities. J. Dev. Phys. Disabil. 19, 485–502. doi: 10.1007/s10882-007-9065-5

 Everhart, B., Dimon, C., Stone, D., Desmond, D., and Casilio, M. (2012). The influence of daily structured physical activity on academic progress of elementary students with intellectual disabilities. Education 133, 298–312.

 Farhangi, F., and Alamdarloo, G. H. (2015). Effect of sports activities on behavioral-emotional problems of students with intellectual disability. Phys. Treat. 5, 145–152. doi: 10.15412/J.PTJ.07050304

 Filazoğlu-Çokluk, G., Kirimoğlu, H., Öz, A., and Ilhan, E. (2015). The effects of physical education and sports on the self-concept of the children with mild mental disabilities. Int. J. Sci. Cult. Sport. 3, 55–72. doi: 10.14486/IJSCS258

 Goldshtrom, Y., Korman, D., Goldshtrom, I., and Bendavid, J. (2010). The effect of rhythmic exercise on cognition behavior of maltreated children: a pilot study. J. Bodyw. Mov. Ther. 15, 326–334. doi: 10.1016/j.jbmt.2010.06.006

 Guralnick, M. J. (2011). Why early intervention works: a systems perspective. Infants Young Child. 24, 6–28. doi: 10.1097/IYC.0b013e3182002cfe 

 Guralnick, M. J. (2017). Early intervention for children with intellectual disabilities: an update. J. Appl. Res. Intellect. Disabil. 30, 211–229. doi: 10.1111/jar.12233 

 Ibis, S., and Aktug, Z. B. (2018). The effects of sports on the attention level and academic success in children. Educ. Res. Rev. 13, 106–110. doi: 10.5897/ERR2017.3455

 Ilkım, M., Tanır, H., and Özdemir, M. (2018). Socialization effect of physical activity in students who need special education. Asian J. Educ. Train. 4, 128–131. doi: 10.20448/journal.522.2018.42.128.131

 Javan, A. T., Framarzi, S., Abedi, A., and Nattaj, F. H. (2014). Effectiveness of rhythmic play on the attention and memory functioning in children with mild intellectual disability (MID). Int. Let. Soc. Human. Sci. 17, 9–21. doi: 10.18052/www.scipress.com/ILSHS.17.9

 Jin, J., Yun, J., and Agiovlasitis, S. (2018). Impact of enjoyment on physical activity and health among children with disabilities in schools. Disabil. Health J. 11, 14–19. doi: 10.1016/j.dhjo.2017.04.004

 Kristen, E. C., Philip, J. M., Ronald, C. P., Ryan, M. H., and David, R. L. (2017). Psychological, social and physical environmental mediators of the scores intervention on physical activity among children living in low-income communities. Psychol. Sport Exerc. 32, 1–11. doi: 10.1016/j.psychsport.2017.05.001

 Mehmet, O., Mehmet, I., and Halil, T. (2018). The effect of physical activity on social adaptation and skills development in mentally disabled individuals. Eur. J. Phys. Educ. Sports Sci. 4:1146903. doi: 10.5281/zenodo.1146903

 Michael, L. M., Virginia, E. F., and Amanda, K. N. (2004a). Psychometric properties of ADHD rating scales among children with mental retardation I: reliability. Res. Dev. Disabil. 25, 459–476. doi: 10.1016/j.ridd.2003.11.003 

 Michael, L. M., Virginia, E. F., and Christie, J. J. (2004b). Psychometric properties of ADHD rating scales among children with mental retardation. Res. Dev. Disabil. 25, 477–492. doi: 10.1016/j.ridd.2003.11.002 

 Nicholson, H., Kehle, T. J., Bray, M. A., and Heest, J. V. (2011). The effects of antecedent physical activity on the academic engagement of children with autism spectrum disorder. Psychol. Sch. 48, 198–213. doi: 10.1002/pits.20537

 Protic, M., and Válková, H. (2018). The relationship between executive functions and physical activity in children with an intellectual disability. Journal of physical education and sport, 18(2). Art 125, 844–852. doi: 10.7752/jpes.2018.02125

 Reed, J. L., and Pipe, A. L. (2014). The talk test: a useful tool for prescribing and monitoring exercise intensity. Curr. Opin. Cardiol. 29, 475–480.

 Sabri, S., Rashid, N., and Mao, Z. X. (2023). Physical activity and exercise as a tool to cure anxiety and posttraumatic stress disorder. Ment. Illn. 2023:4294753. doi: 10.1155/2023/4294753

 Salehpoor, M., Salesi, M., and Alamdarloo, G. (2015). The effect of exercise on anxiety of adolescents with intellectual disability. Phys. Treat. 5, 25–32.

 Sanja, T. V. (2017). Psychometric properties of student-teacher relationship scale–short form: Croatian validation study from preschool education context. Proceedings of ICERI2017 conference 16th-18th November, Seville, Spain.

 Savaş, D., Hatice, D. S., and Merve, C. (2016). The impact of physical activity on socializing mentally handicapped children. Int. J. Human. Soc. Sci. Invent. 5, 49–51.

 Savucu, Y., and Biçer, S. Y. (2009). Significance of the physical activities in individuals with mentally retardation: review. Turkiye Klinikleri J. Sports Sci. 1, 117–122.

 Seven, S., and Ogleman, H. G. (2014). The reliability-validity studies for the student-teacher relationship scale (STRS). Eur. J. Educ. Res. 2:179. doi: 10.15527/ejre.201426262

 Siperstein, G., Glick, G., and Parker, R. (2009). Social inclusion of children with intellectual disabilities in a recreational setting. Intell. Dev. Disabil. 47, 97–107. doi: 10.1352/1934-9556-47.2.97

 Swanson, J. M. (1992). School-based assessments and interventions for ADD students. Irvine, CA: K. C. Publishing.

 Swanson, J. M., Sandman, C. A., Deutsch, C., and Barren, M. (1983). Methylphenidate (Ritalin) given with or before breakfast: I. Behavioral, cognitive, and electrophysiological effects. Pediatrics 72, 49–55.

 Tomporowski, P. D., Davis, C. L., Miller, P. H., and Naglieri, J. A. (2007). Exercise and children’s intelligence, cognition, and academic achievement. Educ. Psychol. Rev. 20, 111–131. doi: 10.1007/s10648-007-9057-0

 Topor, D. R., Keane, S. P., Shelton, T. L., and Calkins, S. D. (2010). Parent involvement and student academic performance: a multiple mediational analysis. J. Prev. Interv. Community 38, 183–197. doi: 10.1080/10852352.2010.486297

 Yang, M.-T., Lee, W.-T., Liang, J.-S., Lin, Y.-J., Fu, W.-M., and Chen, C.-C. (2014). Hyperactivity and impulsivity in children with untreated allergic rhinitis: corroborated by rating scale and continuous performance test. Pediatrics Neonatol. 55, 168–174. doi: 10.1016/j.pedneo.2013.09.003 

 Yang, W., Liang, X., and Sit, C. H. P. (2022). Physical activity and mental health in children and adolescents with intellectual disabilities: a meta-analysis using the RE-AIM framework. Int. J. Behav. Nutr. Phys. Act. 19:80. doi: 10.1186/s12966-022-01312-1

 Yılmaz, A., and Soyer, F. (2018). Effect of physical education and play applications on school social behaviors of mild-level intellectually disabled children. Educ. Sci. 8:89. doi: 10.3390/educsci8020089

 Zieff, M. R., Hoogenhout, M., Eastman, E., Christ, B. U., Galvin, A., de Menil, V., et al. (2023). Validity of the SNAP-IV for ADHD assessment in south African children with neurodevelopmental disorders. J. Autism Dev. Disord. 53, 2851–2862. doi: 10.1007/s10803-022-05530-1


Copyright
 © 2024 Sabri, Zhang, Guo, Dang and Mao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-15-1431890-t001.jpg
SNAP-IV (PR)

Pretest  Post test

MVPA (n=34)
MPA (n=34)

NPA (n=34)

SNAP-IV (TR)
Pretest  Post test
41825266 33794290
4185260 37294347
42005213 4165%241

Pretest

41884299 | 33884319
42034270 | 37354369

4203233 | 41824215

Post test

MVPA (n=34)
MPA (

4)
NPA (n=34)

46,06+ 4.59

46,06+ 4.80

46,00 +2.09

5041+ 4.60

48.09+5.36

4638+ 2.48

STRS (TR) & CPRS (PR)

Pretest

Post test

STRS

MVPA (n=34)
MPA (n=34)
NPA (1=34)
CPRS

MVPA (n=34)
MPA (n=34)

NPA (n=34)

48.82+2.66

4820 £3.05

4579+ 1.90

49234274

47.76£2.42

45794 2.05

TR, Teachers'ratings; PR, Parents’ ratings.

4276352
44445372

45.58£2.07

42914366
44354241

45504219





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effectiveness of school-based physical activity programs in enhancing attention, academic performance, and social relationships among children with intellectual disabilities: evidence from Pakistani schools



		Background



		Methods



		Participants



		Study design and procedure



		Instruments



		Statistical analysis









		Results



		Changes in teacher-reported attention deficiency (SNAP-IV)



		Changes in parent-reported attention deficiency (SNAP-IV)



		Changes in academic performance (APRS)



		Changes in student-teacher relationship (STRS)



		Changes in child–parent relationship (CPRS)









		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpsyg-15-1431890-g001.jpg
[ Earoliment |

rm«i—ed—

Assessed for eligibility
353

[ Atlocation

Male
N=71

v

r’W-

N=102

-

251 excluded:
Not diagnosed as per DSM-S criteria
Already participated in PA/Exercise
Not willing to participate

Outside the specified age range
Family related concerns
Medication effect participation

Female
L N=31

Mild ID Moderate ID
b —_—
N=61 N=41
] ) )
Group A Group B Group C

N=34 (M=25, F=09)
ID: Mild=21, Moderate=13

N=34 (M=22, F=12)
ID: Mild=20, Moderate=14

N=34 (M=24, F=10)
ID: Mild=20, Moderate=14

+

ii

¥

L ' I
Pretest (SNAP-IV, STRS, Pretest (SNAP-IV, STRS, Pretest (SNAP-IV, STRS,
CPRS, and APRS) CPRS, and APRS) CPRS, and APRS)
Before 12 weeks PA Before 12 weeks PA Before 12 weeks PA
Intervention Intervention Intervention
¥ ¥ T
Performed MVPA —1 Performed MPA 1— [ Performed NPA
v
| "N=102 included in final analysis
Analysi
] ¥ ¥

Posttest after 12 weeks of
PA Intervention

Posttest after 12 weeks of
PA Intervention

Posttest after 12 weeks of
PA Intervention

¥ L] !
Final analysis dropouts Final analysis dropouts Final analysis dropouts
= zero = zero zero

¥





OPS/images/fpsyg-15-1431890-g002.jpg
12 wk PA Intervention

1

Group C (NPA) J

il Busy in other activities S
(like luddo/colouring/ reading books etc.)
[
3 days plan (weekly)

1!
Day 1 Day 2 Day 3
45 min session (per day) 45 min session (per day) 45 min session (per day)

Group A (MVPA) I

Group B (MPA) l

Day 1 Day2
Warm-up 7-8 Warm-up 78
min, $ reps. min, $ reps.
Balance & Curl up & isometric
flexibility push-ups (10 min)

0

Paired exet
min) Group

15 min)
Coordination
exercise (15 min)

Competition &
games (10 min)

Day 1
Warm-up 7-8
min, 5 reps.

Day2
Warm-up 7-8
min, 5 reps.

Day 3
Warm-up 7-8

Coordination
exercise (10-15
min)
Paired exercise
(10-13 min)

Coordination
exercise (15 min)

Coordination
1015

Group
Competition &
games (10 min)

Coordination
exercise (10-15
min)
Paired exercise
(10-13 min)

Cool down 7
min, 5 reps.

Cool down 8 min,
5 reps.

Cool down 8
min, 5 reps.

Cool down 7-8
min, 5 reps.

Cool down 8
min, 5 reps.

Cool down 8
min, 5 reps.





OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Effectiveness of school-based
physical activity programs in
enhancing attention, academic
performance, and social
relationships among children with
intellectual disabilities: evidence
from Pakistani schools












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
, frontiers Frontiers in Psychology






