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Abstract

Background & Objectives: Cognitive skills deficits, including visual-spatial working memory, spatial-verbal working memory, and spatial
recognition memory, which underlie complex reasoning, are problematic in children with attention—deficit/hyperactivity disorder (ADHD).
Neurofeedback training is an appropriate treatment method to reduce ADHD and increase concentration in these children. Neurofeedback
training, based on increasing beta wave activity and suppressing theta wave activity, has shown that after training, reduction of inattentive
behaviors and improvement in attention is observed in the cognitive function of children with ADHD. Children with ADHD have poor motor
coordination, which is a double problem with ADHD. These children also perform worse on static and dynamic balance tests than normal
children. Because of the relatively high prevalence of ADHD in the world, including Iran, on the one hand, we are witnessing the adverse effects
of this disorder on family mental health and the educational environment of children with ADHD. So, this study aimed to compare the
effectiveness of neurofeedback training interventions and perceptual-motor integration on increasing cognitive skills in children with ADHD.
Methods: The method of the present study was a quasi—experimental study with a pretest—posttest and 45 days follow—up design with a control
group. The study’s statistical population was 7 to11 years old students with symptoms of ADHD studying in primary school in Mashhad City,
Iran, in 2019. By the available sampling method, 36 students were randomly chosen and assigned in 3 groups of neurofeedback training,
perceptual-motor integration, and control. The inclusion criteria in this study included age (7-11 years), average IQ (80-109) (based on the
initial assessment test of students at the beginning of school entry) and not using medication (according to the physician). Lack of regular and
appropriate cooperation to participate in training sessions, as well as the absence of more than three sessions and the presence of comorbidities
such as behavioral problems or coping disregard (based on diagnostic criteria in DSM-5) were considered as criteria for students' withdrawal
from the study. The study data were gathered via Conners Teacher Rating Scale (Conners et al., 1998), Conners Parent Rating Scale—Short Form
(Conners et al., 1998), the software version of Continuous Performance Test (Original Test by Rosvold et al., 1956) and Tehran—Stanford—Binet
Intelligence Test (Afrooz & Kamkari, 2006). Neurofeedback and perceptual-motor integration training were performed in 36 sessions for the
experimental groups. The control group did not receive any special training during this period. For data analyses, we used descriptive statistics
(frequency, percentage, mean, standard deviation) and inferential statistics (repeated measures analysis of variance). Paired comparison of groups
was based on the Tukey test and paired comparison of measurement steps on the Bonferroni test. Data analysis was performed in SPSS software
version 23. The significance level of all tests was considered 0.05.

Results: The results showed that in nonverbal intelligence (p<0.001), verbal intelligence (p<0.001) and general intelligence (p<0.001), the
differences within the group were significant over time. The interaction between the measurement stage and the group was also significant in all
three variables (p<0.001). There were significant differences between non—verbal intelligence (p=0.012) and general intelligence (p=0.046)
between groups. But in verbal intelligence, there were no significant differences between groups (p=0.312). There was a significant difference
in the mean scores of nonverbal intelligence in the neurofeedback training group with the perceptual-motor integration group (p=0.035) and the
control group (p=0.018). But there was no significant difference between the neurofeedback training group and the perceptual-motor integration
training group in the mean scores of verbal intelligence (p=0.411) and general intelligence (p=0.127). Also, in both experimental groups, there
was a significant difference in the mean scores of all three research variables, namely nonverbal intelligence, verbal intelligence, and general
intelligence in the stages of pretest with posttest (p<0.001), pretest with follow—up (p<0.001) and posttest with follow—up (p<0.001).
Conclusion: According to the findings of the study, except in nonverbal intelligence where neurofeedback training is more effective than
perceptual-motor integration, both neurofeedback training and perceptual-motor integration approaches as alternative and complementary
therapies, in the posttest and follow—up stages are effective in increasing the cognitive abilities of children with ADHD.

Keywords: Attention—deficit/hyperactivity disorder, Neurofeedback training, Cognitive—motor integration, Cognitive capabilities.

Copyright © 2022, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


file:///C:/Users/maryam/Downloads/Mahmoud.jajarmi@gmail.co
file:///C:/Users/maryam/Downloads/Mahmoud.jajarmi@gmail.co
http://creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/mejds.0.0.189
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.200.9
https://jdisabilstud.org/article-1-2021-fa.html

[ Downloaded from jdisabilstud.org on 2026-02-25 ]

[ DOR: 20.1001.1.23222840.1399.0.0.200.9 ]

[ DOI: 10.29252/mejds.0.0.189 ]

RO O F) St Olalas aloee

Jeo!l soa g5 Al VPN sls 2 by L

S fer 5 ok 4 Yo 0538 2L gl lge 2l 331

rd),.lﬁ.).»ou ‘YJAJ.?L?- JM*‘\(’J‘&AJL:" U'::".‘.’C-” Lo ydeses

Ok 3 Sl 5

00l 3 s ¢ Dasd ST o231 3 s ol g0 eliBilsy 35
<01l 03 e < oodal ST oK1 03 g a5 w0y sl 05 5. Y

0Ll ektin ¢ oDl 3T o200 cdgia oy o Sy pndige 05,5 Y
Mahmoud.jajarmi@gmail.com :J gws 84w 85 2LLI1,*

W‘HJSTVVlj)g-'\;"c_')u‘\““"-’).’ AN :ag,;&.,u

eJ._.S?

L e b 8 55 Jlb Jroafar 5 el 4 e 083 S sl oSa 5 Sl slaoleys (55 — S13l (63 lwar S o dlad 5 Soddn 5 54T 1A 5 4
Sl S - Sl ilean LS 5 Soddsy s 55l aleys cMIe dse Bl deolie (Ba s ool G .ol (Sire Slag il 5 (5 letiag LOT s oS
B SR er 5 ek 4 Yo OIS pHLE slao e

ot el slils ALV VBY ol ol 2005 1y (5Ll drslam .30 0l S 05 SL 05, ¥0 (6K 5 g3l e <055l T b etledlen (A Bt g b
) J;:;L»)'Tn})fjsy S W3 g andllan 53 0S5 Ll gls ol 5l 331 51 8 Y8 i nn D ped sl LSCES VYAA Jle 53 dgde el 00 I pofar 5 e i
Giparys poldn oS 03 513 Ll (ialasl (slaes Sl Gy ade Y5 5 PSa (S o — S1oo (latz )lSs 5 Sokd ) 5 Slaty el k8 S 515 ol S 05 8
3 (1809) Oen 5 Wi, b gy > Shas 33051 Gol33l0 5 Bud «(VAAA (OLISan 5 5 5) 5518 tls (sbivazys alidie (VA OLSen 5 5518) 558 llls
5050 G803 b Guilyls o (555 5l ealinsl U Laesls Julows o aslinsl Laosls @jT@? Sl (VYAD (a8 5 35,51 a3 szl _ 0015 gledl s oo
A plasl 0700 (glsbas pelaus 53 YY & SPSS I3l 5 0> s 5 (S S TRy

Sl (olsbme 3L (p=1/0 VA) U585 Sl 5 (p=/0 Y0) (oS = SToo) (53l )kSe 05 5L Sotid 5,8 i gl 03 8 e S8 5 gn ol el (S0 3 tlaadly
OS5l 3 e aleil 05,5 53 8 53 iame (SIS 352 (gobabas sl SileiTos S 53w (D=2 YV) IS a5 (D=/F) V) (DS i en e S0k o Ll
A<t/ N) il sy (g lslne sl (6580 b 0sa3l e 5 S b 05l O30l b O3l o 0o L sShe ie aw pa Sl

315 S Sl Lol b i (5 iy (5 31 Sodg) 5 ) 5l o VS8 (358 53 Sy calie plie 3 (hinty Sl 0 5L 1(g oS
S G0l GBS 5 03ilom Je 53 (JeSe s el slailess Dlgea S o (STHsl G3luarlSC 5 Sodd s sl 2505 55
S5 JU s a4 Yo 0S8

(LS Slas a0l 5 o 28 — (S3 il Sy (S s 55 b5 gl ( Jd a5 e IV tLae S

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMallos ¥/+ (551 5 —sloi 5 smes o o ol ST s b e G ol - 51530 olalas aloes <V F 1Y © sl B gies LiSSH G
4-&5@)_9} 13 padend () b ) sbay (ol 8ol 4 ol gl Do bl allie ol 5o edd piie 3l g0 45T das oo o)l Lol 4 &S ol ol iz

\


file:///C:/Users/maryam/Downloads/Mahmoud.jajarmi@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
http://dx.doi.org/10.29252/mejds.0.0.189
https://dor.isc.ac/dor/20.1001.1.23222840.1399.0.0.200.9
https://jdisabilstud.org/article-1-2021-fa.html

[ Downloaded from jdisabilstud.org on 2026-02-25 ]

[ DOR: 20.1001.1.23222840.1399.0.0.200.9 ]

[ DOI: 10.29252/mejds.0.0.189 ]

358 wlidios (S ool (V) 358 Bl s oS J 8
OB SL aslin jo oS &on) 5o Jb iz 5 ol 4 Y
st a Y oS (V) LS e Jospins ool
Ol (sl 5 Ol i by clds WS s I i fe g
Bl ol ol & don JSis 5ls Sy 5 Sillasil 4 by o
O 5 Gl ((VF) 395 Lol o3 gl (slacdlad bl s
or b Al olaey jo Gl Wl (55,0 Sass o
Codbgn p o Cdlad & Widey a2 ol 4 Jlo VABA 085 S
S ol 0k L b ta gt S0 55 .(V0) 3l 30 Jeass
S Sales 5> Jb e sal & Mo lagosesl
ek I cielas JSis & WS fes s
U oawlings 088 ol roman (VYY) ol Jd fofazg
0L (6 ioas 3 Shes Ly 5 Ll Jsls 04031 3 (3L 01838
st 4 S a3l S 4 iduols s (V8) L e

(VP &S o S Jd i faz 55
ORIPI L Ll e b el o el O 5 ST Slallas ol
23 ar Gl L) 5 W5 (O3S (Sre GS 50 A
Cobe (HE sl Sles 5 0L S sl
K r.f\JJ (s YLl gV omas glaodas il
Jole I Ja5o S e Al Gae S35 (ae
b e S35 s 5 retlgsd 5 N a3 48 S (o) S e
S las Slas 555 o0 o om0 0l EM:)\JSJ_,SEM
5 e k5 wlal s COVVA) L s 2d9 5 0Ll 3
2 e B s 5 Shes 5 o Sl e Al DL
SRk 55 .(V4) 3,05 Ol el 2ls ol Jgoo Sk C}Ja...u
Syl 3,505, o A paste JualS 5 Sl ool 5
SR rfar s ek Jo VNS (S SIS 1) 53
Ok S 1S e 0l iy 5 ol (Y1) ol o (Bl ks
2L S5he Slasle 0,58 13 ks o S 55 G b
G sl 558 o Col (Giluar) LSO Ll dals Jpo
OUSs 1) o 45 S B L) 551 (G5l LSS g
0R I 5L bl ¢l 4 a5l (V) (S dalps gl
sllael SISl g S5OV 5 Oler 5 W ez s
@ Mews O3 oS 55 5ol Jases 5 031 5 Ol5y il o JDes ol
e S ol Soa gl 5 et S mfars ek SN
fon) 33 ogasa Olslh OWSLia b ojaisy SH5 5 0SS
o bl lauadly sse Lsd e arlpe deesd
S sl pgr ol el OUT Bloys SBlal 51 (S5 ol el 51
des 5 Sl oMl Eoes cm@j@? Sl

8, Self-regulatory

7. Neorutransmiters

8, Brain-derived neurotrophic factor (BDNF)
9, Sensory integration

10, Feedback
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1, Attention Deficit/Hyperactivity Disorder (ADHD)
2, Visuo-spatial working memory

3, Spatial-verbal working memory

4, Neurofeedback training

5. Self-control
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