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ABSTRACT

Fundamental motor skills and attentional difficulties are observed in a large
proportion of children with attention-deficit/hyperactivity disorder (ADHD). This study aimed to
investigate the effect of a 4-week training fundamental movement with the approach of teaching games
for understanding (TGfU) on motor and cognitive skills in children with ADHD.

VETELE The study was quasi-experimental, using a pre-test-post-test design with a control group.
A total of 18 students between the ages of 7 and 10 years (mean age: 8.05+1.10 y) were selected as
the sample. In the pre-test stage, participants performed the third edition of the test of gross motor
development and attention networks test. The participants were randomly assigned to experimental
and control groups. The training process consisted of 4 weeks (2 sessions of 60 minutes per week) with
the approach of TGfU. After the intervention process, a post-test was taken. Data were analyzed using
analysis of variance with repeated measurements and independent t test.

[T The results of data analysis showed a significant difference between the experimental and control
groups in motor skills (P=0.001), including locomotor (P<0.001), hub skills (P=0.019), and cognitive skills

(P<0.001).
¢ [FHTITER In general, it can be said that a 4-week training of fundamental skills with the TGfU approach
Received: 29 Sept 2023 i canimprove motor and cognitive development in ADHD children.
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Introduction

ttention-deficit/hyperactivity disorder

(ADHD) is one of the most common neu-

rodevelopmental disorders in childhood.

It affects approximately 5.9% of children

around the world. As a result of this dis-
order, hyperactivity/impulsivity and inattention are the
main symptoms. According to a research study, ADHD
children have problems in executive functions such as
controlling impulsive behaviors, cognition, and attention.
In addition to personal and social issues, 30% to 50% of
ADHD children have motor problems, especially funda-
mental motor skills disorders (FMS). Previous studies
that examined the effects of physical activity and training
interventions on motor and cognitive problems in chil-
dren with ADHD indicate the improvement of symptoms.

Games are among the most effective ways to engage
children in cognitive and motor skills. Teaching games for
understanding (TGfU) is one of several second-genera-
tion educational models developed by Bunker and Thorpe
(1982) for teaching games instead of traditional, techni-
cal approaches. Through TGfU, tactics, decision-making,
problem-solving, and skills are developed simultaneous-
ly. According to the background review, there is limited
information about short-term game-based interventions
on FMS and attention. We can gain valuable insight into
the impact of short-term programs by observing interven-
tions that last a maximum of one month, such as the time
between quarantines during the COVID-19 epidemic.
Therefore, the authors of this article investigated the ef-
fect of the TGfU-based games approach on the gross mo-
tor skills and attention of ADHD children for 4 weeks.

Materials and Methods

This quasi-experimental study employed a pre-test-
post-test design with a control group. In this study, 18
ADHD children were randomly assigned to experimental
and control groups. Following the completion of the pa-
rental consent forms, both the control and experimental
groups participated in the test of gross motor develop-
ment (TGMD-3) and cognitive attention network test.
In the experimental group, FMS training was done us-
ing the TGfU method, while participants in the control
group continued their daily activities as usual. The inter-
vention was carried out for 4 weeks. Each week included
two training sessions, and each lasted 60 minutes. In the
intervention phase for the experimental group, walking,
running, hopping, jumping, throwing, catching, sliding,

Scientific Journal of

dribbling, kicking, galloping, and skipping were trained
according to the TGfU approach.

At the beginning of each session, there was a 10-min-
ute warm-up followed by the main activity, games. After
playing the games, the instructor talked to and consulted
with the students to perform the skills correctly and dis-
cover the games. The session was finished with 5 minutes
of cool-down. After 8 training sessions, a post-test was
taken from the subjects, and the results were recorded.
Analysis of variance with repeated measurements and an
independent t test were used to analyze the data. SPSS
version 26 software was used for analysis, and Excel soft-
ware was used for graphing. In all tests, a significance
level was set at 0.05.

Results

In examining the effect of FMS training with the
TGfU approach on the locomotion skills of children
with ADHD, the results showed that the experimental
group experienced a significant improvement from the
pre-test to the post-test (F  =11.148, P=0.004). Also,
there is a significant difference between locomotion
skills performance in the intervention and control groups
(F, ~17.699, P<0.001). Regarding manipulation skills,
the results showed a significant difference between the
pre-test and the post-test and a significant interaction be-
tween time and groups (F, | =30.421, P<0.001). The inde-
pendent t test results confirmed a significant difference in
manipulation performance between the groups (t=2.618,
P=0.019).

The result of the overall score of the TGMD-3, which in-
cludes locomotion and manipulation components, showed a
significant difference between the two groups (F | =16.475,
P=0.001). The statistical analysis of cognitive performance
showed a significant difference in the post-test compared
to the pre-test and a significant interaction between time
and groups (F, | =33.177, P<0.001). The independent t test
demonstrated a significant difference in cognitive perfor-
mance between the intervention and control groups (t2.763,
P=0.014).

Conclusion

In summary, the effect of short-term intervention with
the TGfU approach on the motor and cognitive com-
ponents of ADHD children has not been investigated.
The results of statistical analysis showed that following
intervention with the TGfU approach, the fundamental
movement skills and attention level of ADHD children
in the experimental group improved significantly in the
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post-test phase compared to the pre-test phase, whereas
the control group did not experience this difference.

It is important to note that these findings may provide
valuable information at certain stages of life, including
pandemics such as COVID-19 disease. There may be a
short time for social contact in the interval between sev-
eral quarantines. However, parents and those in charge of
education and welfare believe that a long-term period is
needed to improve cognitive and motor factors, prevent-
ing the child from attending related classes. The key point
of this finding is to provide hope for this group that in-
terventions, even in the short term, can create significant
changes.
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23. Shapiro-Wilk Test

24. Independent Samples T-Test
25. ANOVA

26. Levene's test

27. Mauchly’s Test of Sphericity
28. Greenhouse-Geisser
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29. High Intensity Interval Training (HIIT)
30. Manual dexterity
31. Ball skills

St/ dag pall IS glyIs 35 (SBUnd g (55 (S0 9 TGIU S g Uigend (erd o g0


http://medrehab.sbmu.ac.ir/

& o of z Y oyl Y 0y90 N FeY i gols )5

O plaiosgaze b iagh ple (eres ol Shagh
il LeSal, ST sla gy slp Wl o o] 4y o Ll a5
Lg)S olom s rSaen ploj jo Sghy (nl &Sl aaz gl
LS5S4 gy Jl ol Laoslgils IS5 9 ol plonl
Sglise Slpiday 9 35 o5 Aged e (nlply (S 352
PR gy 5o b argl 4S5 ol 4 ST slatagy 52
5 al>loe gel i (bl Sl el alSlae oo oled
39550 O ot e pey Pl & S by 0993l
5 e daormd G,k 5l Bl &jgoas Sledlbl oS
9 os drogi g)inll il ond Jaiie (095 (pl 0 pe
055 s9m 39 GBSLSS 3l Cews cnl ) oo Gigsy ol sl
bl el yisloebl LB zuls a5 oa ool
odelawsds 7ol (g, wile 5l (glaian iz (6 10 SKg oy 0 1S
385 ol 4 gatadsy,| Sledbl Wiy oo

W Ol
Arg NS Jgol 31 (59

Jaob'-”)j—.;.u-ib L d,an,c 63)19‘ SlasHe o9 Lgl):?l »

ad,5 L5 )0 ()9 pele g (S S oBigy ST aeS

3l oIR.SSRIL.REC.1400.1122 oot 4 IS S g o
R P

Flo ol

809,85 Ligeds (Ghosi o o ol deliy Ll 518 5y allie

St 5 0l o Ll oSl 5 g ple Sy 25 >

il o elitil i 5 sopa s sl slojls 5l o oS
w‘ AO)S.;

O Sy FCS o

Sy o8 Lt i oyl gibwoslel s arys plos

ascsls
&8lo o)l

D, adlos o)l allie (pl e g leBl Ly
SRR

ol gy o oS S0 (peles | Allds (Bainss

63Kl 5,55y lie yioe (g e g 055 S S 5



http://medrehab.sbmu.ac.ir/
https://ssrc.ac.ir/fa
https://www.alzahra.ac.ir/

References

[1] Sacco R, Camilleri N, Eberhardt J, Umla-Runge K, Newbury-
Birch D. A systematic review and meta-analysis on the preva-
lence of mental disorders among children and adolescents in
Europe. European Child & Adolescent Psychiatry. 2022; 30:1-
18. [Link]

[2] Hakim Shooshtari M, Shariati B, Kamalzadeh L, Naserbakht M,
Tayefi B, Taban M. The prevalence of attention deficit hyper-
activity disorder in Iran: An updated systematic review. Medi-
cal Journal of the Islamic Republic of Iran. 2021; 35(1):60-71.
[DOI:10.47176%2Fmjiri.35.8]

[3] Cree RA, Bitsko RH, Danielson ML, Wanga V, Holbrook J, Flory
K, et al. Surveillance of ADHD among children in the United
States: Validity and reliability of parent report of provider di-
agnosis. Journal of Attention Disorders. 2023; 27(2):111-23.
[DOI:10.1177/10870547221131979] [PMID]

[4] American Psychiatric Association. Diagnostic and statisti-
cal manual of mental disorders: DSM-5. Washington DC:
American psychiatric association; 2013 [DOI:10.1176/appi.
books.9780890425596]

[5] S J, Arumugam N, Parasher RK. Effect of physical exercises on
attention, motor skill and physical fitness in children with at-
tention deficit hyperactivity disorder: A systematic review. At-
tention Deficit and Hyperactivity Disorders. 2019; 11(2):125-
37. [DOI:10.1007/512402-018-0270-0] [PMID]

[6] Kleeren L, Hallemans A, Hoskens J, Klingels K, Smits-Engelsman
B, Verbecque E. A critical view on motor-based interventions to
improve motor skill performance in children with ADHD: A sys-
tematic review and meta-analysis. Journal of Attention Disor-
ders. 2023; 27(4):354-67. [DOI:10.1177/10870547221146244]
[PMID]

[7] Sun W, Yu M, Zhou X. Effects of physical exercise on attention
deficit and other major symptoms in children with ADHD:
A meta-analysis. Psychiatry Research. 2022; 311:114509.
[DOI:10.1016/j.psychres.2022.114509] [PMID]

[8] Demers MM, McNevin N, Azar NR. ADHD and motor control:
A review of the motor control deficiencies associated with at-
tention deficit/hyperactivity disorder and current treatment
options. Critical Reviews™ in Physical and Rehabilitation Medi-
cine. 2013; 25(3-4):231-9. [Link]

[9] Fliers EA, Franke B, Lambregts-Rommelse NN, Altink ME,
Buschgens CJ, Nijhuis-van der Sanden MW, et al. Undertreat-
ment of motor problems in children with ADHD. Child and
Adolescent Mental Health.2010; 15(2):85-90. [DOI:10.1111/
j.1475-3588.2009.00538.x] [PMID]

[10] Rosa Neto F, Goulardins JB, Rigoli D, Piek JP, Oliveira JA. Mo-
tor development of children with attention deficit hyperactiv-
ity disorder. Brazilian Journal of Psychiatry. 2015; 37(3):228-34.
[DOI:10.1590/1516-4446-2014-1533] [PMID]

[11] Goulardins JB, Marques JC, De Oliveira JA. Atten-
tion deficit hyperactivity disorder and motor impair-
ment. Perceptual and Motor Skills. 2017; 124(2):425-40.
[DOI:10.1177/0031512517690607] [PMID]

Scientific Journal of

[12] Wang Y, Zuo C, Xu Q, Hao L, Zhang Y. Attention-deficit/hy-
peractivity disorder is characterized by a delay in subcorti-
cal maturation. Progress in Neuro-Psychopharmacology and
Biological Psychiatry. 2021; 104:110044. [DOI:10.1016/j.pn-
pbp.2020.110044] [PMID]

[13] Scharoun SM, Bryden PJ, Otipkova Z, Musalek M, Lejcarova
A. Motor skills in Czech children with attention-deficit/hy-
peractivity disorder and their neurotypical counterparts. Re-
search in Developmental Disabilities. 2013; 34(11):4142-53.
[DOI:10.1016/j.ridd.2013.08.011] [PMID]

[14] Cho H, Ji S, Chung S, Kim M, Joung YS. Motor function in
school-aged children with attention-deficit/hyperactivity dis-
order in Korea. Psychiatry Investigation. 2014; 11(3):223-7.
[DOI:10.4306%2Fpi.2014.11.3.223] [PMID]

[15] Dalrymple RA, McKenna Maxwell L, Russell S, Duthie J.
NICE guideline review: Attention deficit hyperactivity disor-
der: diagnosis and management (NG87). Archives of Disease
in Childhood-Education and Practice. 2020; 105(5):289-93.
[DOI:10.1136/archdischild-2019-316928] [PMID]

[16] Li D, Wang D, Cui W, Yan J, Zang W, Li C. Effects of different
physical activity interventions on children with attention-
deficit/hyperactivity disorder: A network meta-analysis of
randomized controlled trials. Frontiers in Neuroscience. 2023;
17:1139263. [DOI:10.3389/fnins.2023.1139263] [PMID]

[17] Lambez B, Harwood-Gross A, Golumbic EZ, Rassovsky Y.
Non-pharmacological interventions for cognitive difficulties
in ADHD: A systematic review and meta-analysis. Journal of
Psychiatric Research. 2020; 120:40-55. [DOI:10.1016/j.jpsy-
chires.2019.10.007] [PMID]

[18] Barnard-Brak L, Davis T, Sulak T, Brak V. The association be-
tween physical education and symptoms of attention deficit
hyperactivity disorder. Journal of Physical Activity and Health.
2011; 8(7):964-70. [DOI:10.1123/jpah.8.7.964] [PMID]

[19] Ahmed GM, Mohamed S. Effect of regular aerobic exercises
on behavioral, cognitive and psychological response in pa-
tients with attention deficit-hyperactivity disorder. Life Science
Journal. 2011; 8(2):366-71. [Link]

[20] Silva LAD, Doyenart R, Henrique Salvan P, Rodrigues W, Fe-
lipe Lopes J, Gomes K, et al. Swimming training improves
mental health parameters, cognition and motor coordination
in children with Attention Deficit Hyperactivity Disorder. In-
ternational Journal of Environmental Health Research. 2020;
30(5):584-92. [DOI:10.1080/09603123.2019.1612041] [PMID]

[21] Pan CY, Tsai CL, Chu CH, Sung MC, Huang CY, Ma WY. Ef-
fects of physical exercise intervention on motor skills
and executive functions in children with ADHD: A pilot
study. Journal of Attention Disorders. 2019; 23(4):384-97.
[DOI:10.1177/1087054715569282] [PMID]

[22] Pan CY, Chu CH, Tsai CL, Lo SY, Cheng YW, Liu YJ. A racket-
sport intervention improves behavioral and cognitive perfor-
mance in children with attention-deficit/hyperactivity disor-
der. Research in Developmental Disabilities. 2016; 57:1-10.
[DOI:10.1016/j.ridd.2016.06.009] [PMID]

Najafi Shahna M, et al. TGFU, Motor and Cognitive Skills of ADHD Children. Sci J Rehab Med. 2024; 13(2):392-405.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://link.springer.com/article/10.1007/s00787-022-02131-2#citeas
https://doi.org/10.47176%2Fmjiri.35.8
https://doi.org/10.1177/10870547221131979
https://www.ncbi.nlm.nih.gov/pubmed/36326292
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s12402-018-0270-0
https://www.ncbi.nlm.nih.gov/pubmed/30264226
https://doi.org/10.1177/10870547221146244
https://www.ncbi.nlm.nih.gov/pubmed/36635879
https://doi.org/10.1016/j.psychres.2022.114509
https://www.ncbi.nlm.nih.gov/pubmed/35305344
https://www.dl.begellhouse.com/journals/757fcb0219d89390,43a5b3f6365fc080,4f997827231b66ba.html
https://doi.org/10.1111/j.1475-3588.2009.00538.x
https://doi.org/10.1111/j.1475-3588.2009.00538.x
https://www.ncbi.nlm.nih.gov/pubmed/20376200
https://doi.org/10.1590/1516-4446-2014-1533
https://www.ncbi.nlm.nih.gov/pubmed/26376053
https://doi.org/10.1177/0031512517690607
https://www.ncbi.nlm.nih.gov/pubmed/28361657
https://doi.org/10.1016/j.pnpbp.2020.110044
https://doi.org/10.1016/j.pnpbp.2020.110044
https://www.ncbi.nlm.nih.gov/pubmed/32693001
https://doi.org/10.1016/j.ridd.2013.08.011
https://www.ncbi.nlm.nih.gov/pubmed/24060728
https://doi.org/10.4306%2Fpi.2014.11.3.223
https://www.ncbi.nlm.nih.gov/pubmed/25110492
https://doi.org/10.1136/archdischild-2019-316928
https://www.ncbi.nlm.nih.gov/pubmed/31776172
https://doi.org/10.3389/fnins.2023.1139263
https://www.ncbi.nlm.nih.gov/pubmed/37021131
https://doi.org/10.1016/j.jpsychires.2019.10.007
https://doi.org/10.1016/j.jpsychires.2019.10.007
https://www.ncbi.nlm.nih.gov/pubmed/31629998
https://doi.org/10.1123/jpah.8.7.964
https://www.ncbi.nlm.nih.gov/pubmed/21885887
https://www.researchgate.net/profile/Gehan-M-Ahmed/publication/267378375_Effect_of_Regular_Aerobic_Exercises_on_Behavioral_Cognitive_and_Psychological_Response_in_Patients_with_Attention_Deficit-Hyperactivity_Disorder/links/5c818166458515831f8f29cd/Effect-of-Regular-Aerobic-Exercises-on-Behavioral-Cognitive-and-Psychological-Response-in-Patients-with-Attention-Deficit-Hyperactivity-Disorder.pdf
https://doi.org/10.1080/09603123.2019.1612041
https://www.ncbi.nlm.nih.gov/pubmed/31081373
https://doi.org/10.1177/1087054715569282
https://www.ncbi.nlm.nih.gov/pubmed/25646023
https://doi.org/10.1016/j.ridd.2016.06.009
https://www.ncbi.nlm.nih.gov/pubmed/27344348

Scientific Journal of

Rehabilitation Medicine

[23] Pan CY, Chang YK, Tsai CL, Chu CH, Cheng YW, Sung MC. Ef-
fects of physical activity intervention on motor proficiency
and physical fitness in children with ADHD: An exploratory
study. Journal of Attention Disorders. 2017; 21(9):783-95.
[DOI:10.1177/1087054714533192] [PMID]

[24] Kosari S, Hemayat-Talab R, Arab-Ameri E, Keyhani F. The ef-
fect of physical exercise on the development of gross motor
skills in children with attention deficit/hyperactivity disor-
der. Zahedan Journal of Research in Medical Sciences. 2013;
15(2):74-8. [Link]

[25] McKune A, Pautz J, Lomjbard J. Behavioural response to ex-
ercise in children with attention-deficit/hyperactivity disorder.
The South African Journal of Sports Medicine. 2003; 15(3):17-
21.[DOI:10.17159/2078-516X/2003/v15i3a223]

[26] Taylor AF, Kuo FE. Children with attention deficits concentrate
better after walk in the park. Journal of Attention Disorders.
2009; 12(5):402-9. [DOI:10.1177/1087054708323000] [PMID]

[27] Kang KD, Choi JW, Kang SG, Han DH. Sports therapy for atten-
tion, cognitions and sociality. International Journal of Sports
Medicine. 2011; 32(12):953-9. [DOI:10.1055/s-0031-1283175]
[PMID]

[28] Memarmoghaddam M, Torbati HT, Sohrabi M, Mashhadi A,
Kashi A. Effects of a selected exercise programon executive
function of children with attention deficit hyperactivity dis-
order. Journal of Medicine and Life. 2016; 9(4):373-9. [PMID]

[29] Verret C, Guay MC, Berthiaume C, Gardiner P, Béliveau
L. A physical activity program improves behavior and cog-
nitive functions in children with ADHD: An exploratory
study. Journal of Attention Disorders. 2012; 16(1):71-80.
[DOI:10.1177/1087054710379735] [PMID]

[30] MeRler CF, Holmberg HC, Sperlich B. Multimodal thera-
py involving high-intensity interval training improves the
physical fitness, motor skills, social behavior, and qual-
ity of life of boys with ADHD: A randomized controlled
study. Journal of Attention Disorders. 2018; 22(8):806-12.
[DOI:10.1177/1087054716636936] [PMID]

[31] Hoza B, Smith AL, Shoulberg EK, Linnea KS, Dorsch TE, Blazo
JA, et al. A randomized trial examining the effects of aerobic
physical activity on attention-deficit/hyperactivity disor-
der symptoms in young children. Journal of Abnormal Child
Psychology. 2015; 43(4):655-67. [DOI:10.1007/s10802-014-
9929-y] [PMID]

[32] Mohammadi F, Bahram A, Khalaji H, Ghadiri F. [The validity
and reliability of test of gross motor development-3rd edition
among 3-10 years old children in Ahvaz (Persian)]. Jundishapur
Scientific Medical Journal. 2017; 16(4):379-91. [DOI:10.22118/
jsmj.2017.51022]

[33] Fan J, McCandliss BD, Sommer T, Raz A, Posner MI. Testing
the efficiency and independence of attentional networks.
Journal of Cognitive Neuroscience. 2002; 14(3):340-7. [DOI:1
0.1162/089892902317361886] [PMID]

[34] Dana A, Shams A. [The effectiveness of the TGFU and SDT ap-
proach on motor development and achievement motivation
in children with attention deficit hyperactivity disorder (Per-
sian)]. Journal of Sports Psychology. 2021; 12(2):71-85. [DOI:
10.48308/MBSP.5.2.71]

Najafi Shahna M, et al. TGFU, Motor and Cognitive Skills of ADHD Children. Sci J Rehab Med. 2024; 13(2):392-405.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://doi.org/10.1177/1087054714533192
https://www.ncbi.nlm.nih.gov/pubmed/24827938
https://brieflands.com/articles/zjrms-93113.pdf
https://doi.org/10.17159/2078-516X/2003/v15i3a223
https://doi.org/10.1177/1087054708323000
https://www.ncbi.nlm.nih.gov/pubmed/18725656
https://doi.org/10.1055/s-0031-1283175
https://www.ncbi.nlm.nih.gov/pubmed/22068930
https://pubmed.ncbi.nlm.nih.gov/27928441/
https://doi.org/10.1177/1087054710379735
https://www.ncbi.nlm.nih.gov/pubmed/20837978
https://doi.org/10.1177/1087054716636936
https://www.ncbi.nlm.nih.gov/pubmed/27013028
https://doi.org/10.1007/s10802-014-9929-y
https://doi.org/10.1007/s10802-014-9929-y
https://www.ncbi.nlm.nih.gov/pubmed/25201345
https://doi.org/10.22118/jsmj.2017.51022
https://doi.org/10.22118/jsmj.2017.51022
https://doi.org/10.1162/089892902317361886
https://doi.org/10.1162/089892902317361886
https://www.ncbi.nlm.nih.gov/pubmed/11970796
https://doi.org/10.48308/mbsp.5.2.71

This Page Intentionally Left Blank



