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ABSTRACT 

Background. Sedentary lifestyle of schoolchildren has a negative impact not only on physical abilities, but also on 

mental processes. The relationship between physical activity of schoolchildren and indicators of their attention has not 

been studied in depth. Objectives. To determine the effect of physical activity in physical education lessons on the 

attention indicators of children 15-16 years. Methods. The study was conducted in a secondary school in Russia, it 

was attended by ninth graders in the number of 141 schoolchildren by random sampling. The main research method 

was the “Trondyke Test”, which determines the level of attention development of schoolchildren. The test was used 

before and after the physical education lesson 1 time per month for 5 months. Results. Children who did not engage 

in physical education in the lesson were not able to significantly improve their performance in the test, which indicates 

a possible adaptation to the test after its first performance before the lesson. Children who were engaged in physical 

exercises were able to significantly increase the test results. The situation for children who were engaged in a physical 

education lesson. In each of the five months, the test indicators improved significantly, on average from 14.9% to 

17.1% (p<0.05). Conclusions. For the first time the results obtained determine the effectiveness of the influence of a 

physical education lesson at school on the indicators of children's attention 15-16 years. This study will serve as an 

additional motivation for children to engage in physical culture, since the impact of physical exercises has a positive 

effect not only on the development of physical qualities, but also on the attention of schoolchildren. 

KEYWORDS: Physical Education, Physical Exercises, Health, Mental Processes. 
 

INTRODUCTION 
The topic of children's health and development 

is always relevant (1-4). From early childhood 

and throughout life, people try to make their 

health stable, stable to the effects of adverse 

factors. Of course, this is achieved in many ways. 

For example, there is such a thing as a healthy 

lifestyle. It includes such components as: physical 

activity, proper nutrition, healthy sleep, giving up 

bad habits, some other factors. 

Such a classification is offered by a fairly large 

number of studies. At the same time, the 

percentage of components practically does not 

change. However, none of the researchers ranked 

physical activity last in importance, noting its 

value for human development and health (5-9). 

Unfortunately, today, children who enroll in 

colleges and universities after school increasingly 

have a preparatory or special health group. 

Children with the main health group, which 

allows them to engage in physical culture and 

sports without restrictions, began to meet less 

frequently (10, 11). At the same time, these are 

not only congenital problems and pathologies, 

most of them are acquired health problems, such 

as obesity, hypertension, that is, for the most part, 

a consequence of a sedentary lifestyle (12, 13). At 
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the same time, a sedentary lifestyle since 

childhood leads to an increase in chronic diseases, 

a decrease in functional and physical fitness (14-

16). Thus, it is important to form children's desire 

and needs for physical culture and sports from 

childhood (17). 

At the same time, it is important to take into 

account the game method in physical education 

lessons at school (47, 48). One of the most 

important tasks of physical culture is the 

development of motor skills (18-20) and 

increasing the level of physical fitness (21-22). 

The relationship between physical activity and 

attention, as well as cognitive functions, is of 

great importance (49). 

Physical education lessons at school are 

indispensable tools for the implementation of 

such a component of a healthy lifestyle as 

physical activity. A lesson at school is mandatory 

to attend and is conducted under the influence and 

supervision of a teacher (23). A fairly large 

number of studies have been presented on the 

benefits of physical education lessons at school 

for the development of physical qualities 

(strength, speed, motor abilities, endurance, 

flexibility, and others). The authors note the 

effectiveness of a particular methodology, school 

curriculum for the development of physical 

qualities of schoolchildren of different genders 

and ages (24-27). 

Some studies mention that physical activity 

has a positive effect not only on the development 

of physical qualities, but also on the development 

of cognitive and some mental processes (28-31). 

It is known that physical exercises have proved to 

be an effective means for developing the creative 

abilities of schoolchildren (32-34). 

The aim of our study is to determine the 

influence of physical activity in physical education 

lessons on the attention indicators of schoolchildren. 

Perhaps this would serve as an additional motivation 

for schoolchildren to take physical education classes 

at school, college or university. 

Research hypothesis: it is assumed that the 

motor activity of schoolchildren at a physical 

education lesson has a positive effect on the 

indicators of schoolchildren's attention. 

 

MATERIALS AND METHODS 
Participants. The study involved ninth grade 

students of secondary school number 60 (Kirov, 

Russia), aged 15-16 years. A total of 141 students 

took part in the pedagogical experiment by 

random sampling. The 9th grade students are 

graduates of the school and treated the study with 

maximum responsibility, all exercises and tests 

were performed consciously. The pedagogical 

study involved children regardless of gender and 

age, weight and height and level of physical 

fitness. Children with basic and preparatory 

health groups were admitted to physical education 

classes by the doctor. All procedures met the 

ethical standards of the 1964 Declaration of 

Helsinki. Informed consent was obtained from all 

parents of the children included in the study. This 

study was approved by Research Ethics 

Committee, Vyatka State University. From the 

record of the meeting of the ethics committee on 

January 17, 2022 №1. 

Procedure. The study was conducted for five 

months (January – May 2022). According to the 

schedule, physical education classes in the ninth 

grade were held 2 times a week for 45 minutes 

according to the physical education curriculum at 

the school for children of grades (20). 

The current study did not take into account the 

favorable period and the natural increase in 

attention indicators in children. Differentiation of 

children into control and experimental groups was 

not provided. In our study, the main fact was the 

active physical participation or non-participation 

of the student in the process of physical 

education. Therefore, only the impact of physical 

activity of schoolchildren on their attention 

indicators was considered. 

All physical exercises were performed under 

the supervision of a physical education teacher. 

Before the lesson, the children sat down in a 

regular classroom and performed the “Trondyke 

test” for 2 minutes (35). 

There are 70 three-digit numbers in any order 

in front of the student (Table 1). Within 2 

minutes, the student must find and cross out the 

numbers given by the teacher. The numbers can 

be searched in any order. The numbers changed 

each time. There are no duplicate numbers in the 

main table. The test is recommended by leading 

experts in the field of the study of mental 

processes (35). 

Result: the number of correctly crossed out 

numbers within 2 minutes. 

Before the start of the physical education 

lesson, testing was conducted in order to assess 

the current level of attention. After the end of the 

physical education lesson, the children sat in the 

same class and performed this test again. After the 
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end of the physical education lesson, testing 

showed the effect of children's active activity on 

attention indicators. It should be noted that the 

time interval (before and after the lesson) was not 

chosen by chance, since during the day or week 

students carry out other activities that could affect 

the test results. For the accuracy of the result, the 

procedure was performed once in the middle of 

each month from January to May. All students 

took the test, including those who were not 

allowed to attend classes for one reason or 

another. But, as a rule, such children are simply 

present at the lesson, without active participation 

in it. Children who were not present at school on 

the day of the test were not included in the results. 

Statistical Analysis. All the indicators of 

schoolchildren according to the test results 

were entered in an Excel spreadsheet. The 

average value of the indicators before and after 

the study and their percentage increase were 

determined, the reliability of the increase in 

indicators was determined by the Student's T-

criterion (p>0.05).

 
Table 1. Fragment of the “Trondyke test”. 
Find and cross out these numbers in the main table 

051 214 263 584 117 533 519 309 073 638 

Main table 

573 371 672 615 714 284 179 

385 117 295 369 503 519 016 

703 649 104 491 274 439 667 

048 309 482 263 023 184 358 

561 691 316 625 653 193 082 

392 554 031 327 093 341 205 

683 129 548 416 333 073 168 

584 404 051 427 468 154 527 

259 591 137 069 145 214 447 

638 246 473 533 231 459 606 

Test Execution (Trondyke) --- Lesson --- Test Execution (Trondyke) 

 

 

RESULTS 

Before the beginning of the physical education 

lesson and after its completion, all children passed 

the control “Trondyke Test”. The test results are 

presented in Table 2.  

Table 2 shows that children who did not 

engaged, but completed the test, were able to only 

slightly improve their performance. This trend is 

observed every month. On average, the indicators 

improved from 1.9% to 3.1% (p>0.05). 

 

Table 2. “Trondyke test” results 

Month 

Physical 

education 

lesson 

Number of 

children in 

lessons 

Test before 

the lesson 

Test after 

the lesson 
% p 

January 
engaged 361 7.1 8.2 15.2% <0.05 

not engaged 34 8.1 8.3 2.3% >0.05 

February 
engaged 348 7.4 8.6 16.4% <0.05 

not engaged 41 7.6 7.8 2.8% >0.05 

March 
engaged 372 7.5 8.8 17.1% <0.05 

not engaged 33 7.4 7.5 1.9% >0.05 

April 
engaged 368 7.8 9.1 16.1% <0.05 

not engaged 29 7.9 8.2 3.1% >0.05 

May 
engaged 350 7.9 9.1 14.9% <0.05 

not engaged 42 7.5 7.7 2.8% >0.05 

 

 

The situation is different for children who were 

engaged in a physical education lesson. In each of the 

five months, the test indicators improved significantly, 

on average from 14.9% to 17.1% (p<0.05). 

Such results of the pedagogical experiment 

indicate the effectiveness of the influence of 

physical exercises and physical education lessons 

on the attention of schoolchildren. 
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DISCUSSION 
It is assumed that the motor activity of 

schoolchildren at a physical education lesson has 

a positive effect on the indicators of 

schoolchildren's attention. The aim of this study 

was to determine the effect of physical activity of 

schoolchildren on their attention indicators. The 

main conclusion of this study is that children who 

were engaged in physical education were able to 

significantly improve their attention indicators. 

Of course, this indicates the effectiveness of the 

influence of a variety of physical exercises on 

attention indicators. Children who did not do 

physical exercises in the physical education 

lesson were not able to significantly improve their 

performance in the Thorndike test. This can 

probably be explained by the fact that performing 

the test before the start of the lesson served as 

some kind of training or adaptation to it, since all 

the children performed it again after the physical 

education lesson. This trend was observed 

throughout the study. 

This study has an important physiological and 

psychological aspect, which is confirmed by other 

studies (2, 10, 12). A review of the literature on 

the problem shows the relevance of the issue of 

the health and development of children (1, 3, 36). 

Physical education has a great importance on the 

sedentary lifestyle of children (8,9,37,38). 

Despite the fact that a fairly large number of 

studies prove the effectiveness of physical 

education lessons for the health of children and 

the development of their physical qualities (24, 

26, 27), there are studies that speak about the 

impact of physical exercise on development of 

cognitive processes (28, 30, 31). and creative 

abilities of children (32-34). 

However, it is also important that physical 

exercises have an impact on some mental 

processes, which is confirmed by some studies 

conducted (39, 40). 

In this study, for the first time, the influence of 

a physical education lesson at school on attention 

indicators is investigated. During the study 

period, attention indicators improved in each 

month, regardless of the goals and objectives of a 

particular lesson, whether it was athletics, 

endurance running, forward somersault or the use 

of outdoor games, or sports games as a means of 

physical culture in the lesson. 

From a physiological point of view, in all 

likelihood, physical exercise increases the activity 

of metabolic processes (2, 5, 41). Under the 

influence of physical exercises, blood circulation 

improves (42-44), as a result of which mental 

processes are mobilized. 

The results obtained will serve as additional 

motivation for physical education classes, since in 

the process of motor activity not only physical 

qualities develop, but also the attention of 

children. This study is relevant and promising for 

further study of the health and physical activity of 

children at school, as well as its impact on mental 

and cognitive processes. 
 

CONCLUSION 
This study examines the problem of children's 

health, their sedentary lifestyle. The role of the 

physical education lesson for the health and 

development of schoolchildren is determined. As a 

result of the study, the effectiveness of the 

influence of physical activity of schoolchildren in 

the physical education lesson on the attention 

indicators of schoolchildren has been proved. 

The limitation of the study is that the 

participants was involved ninth grade students 

who were healthy and admitted by a doctor to 

physical education classes. In the future, 

research should focus on the impact of physical 

activity and physical activity in physical 

education lessons not only on the physical 

qualities of schoolchildren, but also on different 

mental processes of children of different ages.  

 

APPLICABLE REMARKS 

• Since the topic of the health of children of 

different ages has always been and will continue 

to be very significant. It is important to take into 

account the influence of physical activity of 

schoolchildren in physical education lessons, to 

increase the motivation of children for physical 

education lessons at school, to look for new 

optimal methods of influence. 

• Physical education classes at school should be 

aimed not only at the development of physical 

qualities, but also mental processes, such as the 

attention of schoolchildren. As for future 

research, it would be interesting to establish the 

possible influence of physical activity of children 

of different ages on other mental processes, for 

example, such as memory or thinking. 

 

ACKNOWLEDGMENTS  
The author of the study thanks all the 

participants of the study. Separate words of 



Physical Education and Attention in Children        5 

 

gratitude for the heads of school number 60, Kirov. 

For providing the opportunity to conduct a 

pedagogical experiment. 

 

AUTHORS’ CONTRIBUTIONS  
Study concept and design: Georgiy Polevoy. 

Acquisition of data: Georgiy Polevoy. Analysis and 

interpretation of data: Georgiy Polevoy. Drafting 

the manuscript: Georgiy Polevoy. Critical revision 

of the manuscript for important: Georgiy Polevoy. 

Intellectual content: Georgiy Polevoy. Statistical 

analysis: Georgiy Polevoy. Administrative, 

technical, and material support: Georgiy Polevoy. 

Study supervision: Georgiy Polevoy. 

 

CONFLICT OF INTEREST  
No potential conflict of interest relevant to this 

article was reported.

 

REFERENCES 
1. Silva A, Ferraz R, Forte P, Teixeira JE, Branquinho L, Marinho DA. Multivariate Training Programs 

during Physical Education Classes in School Context: Theoretical Considerations and Future 

Perspectives. Sports 2022;10,89. doi:10.3390/sports10060089 pmid:35736829 

2. Jussila A-M, Husu P, Vähä-Ypyä H, Tokola K, Kokko S, Sievänen H, Vasankari T. Accelerometer-

Measured Physical Activity Levels and Patterns Vary in an Age- and Sex-Dependent Fashion among 

Finnish Children and Adolescents. Int. J. Environ. Res. Public Health 2022;19,6950. 

doi:10.3390/ijerph19116950 pmid:35682533 

3. Leisterer S, Gramlich L. Having a Positive Relationship to Physical Activity: Basic Psychological Need 

Satisfaction and Age as Predictors for Students' Enjoyment in Physical Education. Sports 2021;9,90. 

doi:10.3390/sports9070090 pmid:34202459 

4. Peterson T, Ek S, Thorsson O, Karlsson MK, Dencker M, Wollmer P. Changes in Athletic Performance 

in Children Attending a Secondary School with a Physical Activity Profile. Sports 2022;10,71. 

doi:10.3390/sports10050071 pmid:35622480 

5. Bailey R. Physical Education and Sport in Schools: A Review of Benefits and Outcomes. J. Sch. Health 

2006;76,397-401. doi:10.1111/j.1746-1561.2006.00132.x pmid:16978162 

6. Ferraz R, Marques D, Neiva HP, Marques MC, Marinho DA, Branquinho L. Effects of Applying A 

Circuit Training Program During the Warm-Up Phase of Practical Physical Education Classes. Orthop. 

Sports Med. Open Access J. 2020;4,439-444. doi:10.32474/OSMOAJ.2020.04.000195 

7. Poitras VJ, Gray CE, Borghese MM, Carson V, Chaput JP, Janssen I, Katzmarzyk PT, Pate RR, Connor 

Gorber S, Kho ME et al. Systematic review of the relationships between objectively measured physical 

activity and health indicators in school-aged children and youth. Appl. Physiol. Nutr. Metab. 

2016;41,197-239. doi:10.1139/apnm-2015-0663 pmid:27306431 

8. Fuchs R. Sport, Gesundheit Und Public Health [Sport, Health and Public Health], 1st ed.; Hogrefe: 

Göttingen, Germany, 2003. 

9. Hills AP, King NA, Armstrong TP. The Contribution of Physical Activity and Sedentary Behaviours to 

the Growth and Development of Children and Adolescents. Sports Med. 2007;37,533-545. 

doi:10.2165/00007256-200737060-00006 pmid:17503878 

10. Warburton DER, Bredin SSD. Health Benefits of Physical Activity: A Systematic Review of Current 

Systematic Reviews. Curr. Opin. Cardiol. 2017;32,541-556. doi:10.1097/HCO.0000000000000437 

pmid:28708630 

11. Ács P, Betlehem J, Oláh A, Bergier J, Melczer C, Prémusz V, Makai A. Measurement of Public Health 

Benefits of Physical Activity: Validity and Reliability Study of the International Physical Activity 

Questionnaire in Hungary. BMC Public Health 2020;20,1-10. doi:10.1186/s12889-020-08508-9 

pmid:32799846 

12. González-Gross M, Meléndez A. Sedentarism, Active Lifestyle and Sport: Impact on Health and Obesity 

Prevention. Nutr. Hosp. 2013;28,89-98. 

13. Flynn MAT, McNeil DA, Maloff B, Mutasingwa D, Wu M, Ford C, Tough SC. Reducing Obesity and 

Related Chronic Disease Risk in Children and Youth: A Synthesis of Evidence with 'Best Practice' 

Recommendations. Obes. Rev. 2006;7,7-66. doi:10.1111/j.1467-789X.2006.00242.x pmid:16371076 

14. Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, George SM, Olson RD. The 

Physical Activity Guidelines for Americans. JAMA 2018;320,2020-2028. 

doi:10.1001/jama.2018.14854 pmid:30418471 

https://doi.org/10.3390/sports10060089
https://www.ncbi.nlm.nih.gov/pubmed/35736829
https://doi.org/10.3390/ijerph19116950
https://www.ncbi.nlm.nih.gov/pubmed/35682533
https://doi.org/10.3390/sports9070090
https://www.ncbi.nlm.nih.gov/pubmed/34202459
https://doi.org/10.3390/sports10050071
https://www.ncbi.nlm.nih.gov/pubmed/35622480
https://doi.org/10.1111/j.1746-1561.2006.00132.x
https://www.ncbi.nlm.nih.gov/pubmed/16978162
https://doi.org/10.32474/OSMOAJ.2020.04.000195
https://doi.org/10.1139/apnm-2015-0663
https://www.ncbi.nlm.nih.gov/pubmed/27306431
https://doi.org/10.2165/00007256-200737060-00006
https://www.ncbi.nlm.nih.gov/pubmed/17503878
https://doi.org/10.1097/HCO.0000000000000437
https://www.ncbi.nlm.nih.gov/pubmed/28708630
https://doi.org/10.1186/s12889-020-08508-9
https://www.ncbi.nlm.nih.gov/pubmed/32799846
https://doi.org/10.1111/j.1467-789X.2006.00242.x
https://www.ncbi.nlm.nih.gov/pubmed/16371076
https://doi.org/10.1001/jama.2018.14854
https://www.ncbi.nlm.nih.gov/pubmed/30418471


6        Physical Education and Attention in Children 

 

15. de Rezende LF, Rodrigues Lopes M, Rey-Lopez JP, Matsudo VK, Luiz OC. Sedentary behavior and 

health outcomes: An overview of systematic reviews. PLoS ONE 2014;9,e105620. 

doi:10.1371/journal.pone.0105620 pmid:25144686 

16. Husu P, Vähä-Ypyä H, Vasankari T. Objectively measured sedentary behavior and physical activity of 

Finnish 7- to 14-year-old children-associations with perceived health status: A cross-sectional study. 

BMC Public Health 2016;16,338. doi:10.1186/s12889-016-3006-0 pmid:27083559 

17. Kumar B, Robinson R, Till S. Physical Activity and Health in Adolescence. Clin. Med. 2015;15,267. 

doi:10.7861/clinmedicine.15-3-267 pmid:26031978 

18. Barnett LM, van Beurden E, Morgan PJ, Brooks LO, Beard JR. Childhood Motor Skill Proficiency as a 

Predictor of Adolescent Physical Activity. J. Adolesc. Health 2009;44,252-259. 

doi:10.1016/j.jadohealth.2008.07.004 pmid:19237111 

19. Hardy LL, Reinten-Reynolds T, Espinel P, Zask A, Okely AD. Prevalence and Correlates of Low 

Fundamental Movement Skill Competency in Children. Pediatrics 2012;130,e390-e398. 

doi:10.1542/peds.2012-0345 pmid:22826575 

20. Pan CY, Chang YK, Tsai CL, Chu CH, Cheng YW, Sung MC. Effects of Physical Activity Intervention 

on Motor Proficiency and Physical Fitness in Children With ADHD: An Exploratory Study. J. Atten. 

Disord. 2017;21,783-795. doi:10.1177/1087054714533192 pmid:24827938 

21. Oliveira L, Braga F, Lemes V, Dias A, Brand C, Mello J, Gaya A, Gaya A. Effect of an Intervention in 

Physical Education Classes on Health Related Levels of Physical Fitness in Youth. Rev. Bras. Ativ. 

Física Saúde 2017;22,46-53. doi:10.12820/rbafs.v.22n1p46-53 

22. Pangrazi RP, Beighle A. Dynamic Physical Education for Elementary School Children; Human Kinetics 

Publishers: Champaign, IL, USA, 2019. 

23. Kainov AN, Kuryerova GI. Working programs. Physical Culture. Grades 1-11. Comprehensive program 

of physical education of schoolchildren. Russia, 2019. 

24. Dobbins M, Husson H, DeCorby K, LaRocca RL. School-based physical activity programs for 

promoting physical activity and fitness in children and adolescents aged 6 to 18. Cochrane Database 

Syst. Rev. 2013;2, CD007651. doi:10.1002/14651858.CD007651.pub2 pmid:23450577 

25. Janssen I, LeBlanc AG. Systematic Review of the Health Benefits of Physical Activity and Fitness in 

School-Aged Children and Youth. Int. J. Behav. Nutr. Phys. Act. 2010;7,1-16. doi:10.1186/1479-5868-

7-40 pmid:20459784 

26. Strong WB, Malina RM, Blimkie CJR, Daniels SR, Dishman RK, Gutin B, Hergenroeder AC, Must A, 

Nixon PA, Pivarnik JM. Evidence Based Physical Activity for School-Age Youth. J. Pediatr. 

2005;146,732-737. doi:10.1016/j.jpeds.2005.01.055 pmid:15973308 

27. Errisuriz VL, Golaszewski NM, Born K, Bartholomew JB. Systematic Review of Physical Education-

Based Physical Activity Interventions among Elementary School Children. J. Prim. Prev. 2018;39,303-

327. doi:10.1007/s10935-018-0507-x pmid:29705883 

28. Mura G, Vellante M, Egidio Nardi A, Machado S, Giovanni Carta M. Effects of School-Based Physical 

Activity Interventions on Cognition and Academic Achievement: A Systematic Review. CNS Neurol. 

Disord. -Drug Targets 2015;14,1194-1208. doi:10.2174/1871527315666151111121536 

pmid:26556088 

29. Kashihara K, Maruyama T, Murota M, Nakahara Y. Positive Effects of Acute and Moderate Physical 

Exercise on Cognitive Function. J. Physiol. Anthropol. 2009;28,155-164. doi:10.2114/jpa2.28.155 

pmid:19652447 

30. Rodríguez-Negro J, Pesola JA, Yanci J. Effects and Retention of Different Physical Exercise Programs 

on Children's Cognitive and Motor Development. J. Educ. Res. 2020;113, 431-437. 

doi:10.1080/00220671.2020.1854159 

31. Coe DP, Pivarnik JM, Womack CJ, Reeves MJ, Malina RM. Health-Related Fitness and Academic 

Achievement in Middle School Students. J. Sports Med. Phys. Fitness 2012;52,654-660. 

32. Kokkonen J, Yli-Piipari S, Kokkonen M, Quay J. Effectiveness of a Creative Physical Education 

Intervention on Elementary School Students' Leisure-Time Physical Activity Motivation and Overall 

Physical Activity in Finland. Eur. Phys. Educ. Rev. 2019;25,796-815. doi:10.1177/1356336X18775009 

https://doi.org/10.1371/journal.pone.0105620
https://www.ncbi.nlm.nih.gov/pubmed/25144686
https://doi.org/10.1186/s12889-016-3006-0
https://www.ncbi.nlm.nih.gov/pubmed/27083559
https://doi.org/10.7861/clinmedicine.15-3-267
https://www.ncbi.nlm.nih.gov/pubmed/26031978
https://doi.org/10.1016/j.jadohealth.2008.07.004
https://www.ncbi.nlm.nih.gov/pubmed/19237111
https://doi.org/10.1542/peds.2012-0345
https://www.ncbi.nlm.nih.gov/pubmed/22826575
https://doi.org/10.1177/1087054714533192
https://www.ncbi.nlm.nih.gov/pubmed/24827938
https://doi.org/10.12820/rbafs.v.22n1p46-53
https://doi.org/10.1002/14651858.CD007651.pub2
https://www.ncbi.nlm.nih.gov/pubmed/23450577
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1186/1479-5868-7-40
https://www.ncbi.nlm.nih.gov/pubmed/20459784
https://doi.org/10.1016/j.jpeds.2005.01.055
https://www.ncbi.nlm.nih.gov/pubmed/15973308
https://doi.org/10.1007/s10935-018-0507-x
https://www.ncbi.nlm.nih.gov/pubmed/29705883
https://doi.org/10.2174/1871527315666151111121536
https://www.ncbi.nlm.nih.gov/pubmed/26556088
https://doi.org/10.2114/jpa2.28.155
https://www.ncbi.nlm.nih.gov/pubmed/19652447
https://doi.org/10.1080/00220671.2020.1854159
https://doi.org/10.1177/1356336X18775009


Physical Education and Attention in Children        7 

 

33. Spanaki EE, Grekioti AK, Skordilis EK. Psychomotor Training Program With Elements of Theatrical 

Play on Motor Proficiency and Cognitive Skills of Preschoolers. Int. J. Res. Appl. Nat. Soc. Sci. 

2016;4,147-158. 

34. Román PÁL, Vallejo AP, Aguayo BB. Acute Aerobic Exercise Enhances Students' Creativity. Creat. 

Res. J. 2018;30,310-315. doi:10.1080/10400419.2018.1488198 

35. Nemov RS. Psychology. Psychodiagnostics. Vlados; 2020. p. 631. 

36. Vasankari V, Husu P, Vähä-Ypyä H, Suni JH, Tokola K, Borodulin K, Wennman H, Halonen J, 

Hartikainen J, Sievänen H et al. Subjects with cardiovascular disease or high disease risk are more 

sedentary and less active than their healthy peers. BMJ Open Sport Exerc. Med. 2018;10,e000363. 

doi:10.1136/bmjsem-2018-000363 pmid:29765701 

37. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, Carty C, Chaput J-P, Chastin S, 

Chou R et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. 

Br. J. Sports Med. 2020;54,1451-1462. doi:10.1136/bjsports-2020-102955 pmid:33239350 

38. Rhodes RE, Guerrero MD, Vanderloo LM, Barbeau K, Birken CS, Chaput J-P, Faulkner G, Janssen I, 

Madigan S, Mâsse L et al. Development of a consensus statement on the role of the family in the physical 

activity, sedentary, and sleep behaviours of children and youth. Int. J. Behav. Nutr. Phys. Act. 

2020;17,74. doi:10.1186/s12966-020-00973-0 pmid:32539730 

39. Vanhelst J, Béghin L, Duhamel A, Manios Y, Molnar D, de Henauw S, Moreno LA, Ortega FB, Sjöström 

M, Widhalm K et al. Physical Activity Is Associated with Attention Capacity in Adolescents. J. 

Pediatrics 2016;168,126-131.e2. 

40. Pesce C, Crova C, Cereatti L, Casella R, Bellucci M. Physical Activity and Mental Performance in 

Preadolescents: Effects of Acute Exercise on Free-Recall Memory. Mental Health Phys. Act. 2009;2,16-

22. doi:10.1016/j.mhpa.2009.02.001 

41. Kelly DT, Cregg CJ, O'Connor PL, Cullen BD, Moyna NM. Physiological and performance responses 

of sprint interval training and endurance training in Gaelic football players. Eur J Appl Physiol. 

2021;121(8),2265-2275. doi:10.1007/s00421-021-04699-0 pmid:33914154 

42. Yachmenev NV, Rubanovich VB. Peculiarities of dynamics of variability indexes of heart rhythm of 

schoolchildren 1-2 classes at cyclic organization of lessons of physical culture. Novosibirsk State 

Pedagogical University Bulletin. 2018;8(3),167-180. doi:10.15293/2226-3365.1803.12 

43. Grüne E, Popp J, Carl J, Pfeifer K. What do we know about physical activity interventions in vocational 

education and training? A systematic review. BMC Public Health. 2020;20(1). doi:10.1186/s12889-020-

09093-7 pmid:32571295 

44. Leahy AA, Eather N, Smith JJ, Hillman C, Morgan PJ, Nilsson M et al. School-based physical activity 

intervention for older adolescents: Rationale and study protocol for the Burn 2 Learn cluster randomised 

controlled trial. BMJ Open 2019;9(5). doi:10.1136/bmjopen-2018-026029 pmid:31122975 

45. Taheri, Morteza, and Khadijeh Irandoust. The effect of game-based balance training on body 

composition and psychomotor performance of obese students. International Journal of School Health 

2019:1-4. doi:10.5812/intjsh.83341 

46. Irandoust, Khadijeh, Morteza Taheri, Cyrine H'mida, Gabriel Rodrigues Neto, Khaled Trabelsi, Achraf 

Ammar, Nizar Souissi et al. Exergaming and aquatic exercises affect lung function and weight loss in 

obese children. International journal of sports medicine 2021;42(6):566-572. doi:10.1055/a-1372-3612 

47. H'mida, Cyrine, Sabrine H'mida, Hamdi Chtourou. Evolution of Attention During A Teaching Lesson 

of "Anatomy" in Physical Education Degree'Students: The Time of Day Effect. International Journal of 

Sport Studies for Health 2019. doi:10.5812/intjssh.97776 

48. Woodard K, Markwell L, Beck A, Porter J. Heart Rate is Distinctly Influenced by Complexity of 

Instructions and Direction of Attentional Focus. IJMCL 2022;4(3):1-4. doi:10.52547/ijmcl.4.3.1 

49. Eskandarnejad M, Rezaei F. The Effect of Physical Activity with Different Levels of Cognitive Load 

on Executive Control Network of Attention in Youth. IJMCL 2021;3(4):1-11. doi:10.52547/ijmcl.3.4.1 

https://doi.org/10.1080/10400419.2018.1488198
https://doi.org/10.1136/bmjsem-2018-000363
https://www.ncbi.nlm.nih.gov/pubmed/29765701
https://doi.org/10.1136/bjsports-2020-102955
https://www.ncbi.nlm.nih.gov/pubmed/33239350
https://doi.org/10.1186/s12966-020-00973-0
https://www.ncbi.nlm.nih.gov/pubmed/32539730
https://doi.org/10.1016/j.mhpa.2009.02.001
https://doi.org/10.1007/s00421-021-04699-0
https://www.ncbi.nlm.nih.gov/pubmed/33914154
https://doi.org/10.15293/2226-3365.1803.12
https://doi.org/10.1186/s12889-020-09093-7
https://doi.org/10.1186/s12889-020-09093-7
https://www.ncbi.nlm.nih.gov/pubmed/32571295
https://doi.org/10.1136/bmjopen-2018-026029
https://www.ncbi.nlm.nih.gov/pubmed/31122975
https://doi.org/10.5812/intjsh.83341
https://doi.org/10.1055/a-1372-3612
https://doi.org/10.5812/intjssh.97776
https://doi.org/10.52547/ijmcl.4.3.1
https://doi.org/10.52547/ijmcl.3.4.1

