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ABSTRACT

One of the main problems of children with attention deficit / hyperactivity disorder
¢ s deficit in fine motor skills, especially handwriting problems. Accordingly, This study aimed to develop
Received: 02 Jun 2021 a training package of Physical-Motor Activities and evaluate its impact on handwriting problems of chil-
Accepted: 04 Aug 2021 ¢ dren with ADHD.
¢ [VIETEYE The present study was applied in terms of purpose and the method of combined type (qualita-
tive and quantitative) as the qualitative part of treatment plan and the quantitative part of quasi-exper-
imental method with unbalanced control group design and follow-up session. Statistical population in
the qualitative section is based on the theories of Barkley (2015) and includes experts in the field of child
motor skills and research published in prestigious journals from 2012 to 2020 for Persian articles and
from 2000 to 2020 for the English articles in the field of motor interventions for children with ADHD. The
quantitative part included all boys with ADHD aged 7-12 years in the primary schools of the 16" district
of Tehran. For sampling among the schools in District 16, four schools were selected as available, and 30
children with ADHD were identified in those schools and then randomly assigned to two experimental
and control groups (each group including 15 children). The instruments used in the qualitative section
were extracted texts and in the quantitative section were Diagnostic Questionnaire of ADHD and Hand-
writing Problems Questionnaire. The children in the experimental group participated in the training pro-
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Keywords: gram in 24 sessions of 60 minutes. Data were analyzed using a mixed analysis of variance.
Physical-motor [EENTE In the qualitative part, research results showed that the training package had sufficient content
activities, Handwriting validity in the opinion of experts. In the quantitative part, the results manifested that by controlling the
problems, Attention pre-test, the training package of physical-motor activities caused a significant improvement in the hand-
Deficit / Hyperactivity :  writing problems in the experimental group compared to the control group (P=0.001).

Disorder Overall the result of the present study showed that physical-motor activities training program

has positive effects on handwriting problems of children with ADHD.
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1. Introduction

hildren with Attention Deficit / Hyperac-

tivity Disorder have difficulty in activities

that require motor coordination [6], such

as handwriting abnormalities [5]. These
children perform worse in quantity and quality of hand-
writing than their normal peers [7]. In the treatment of
handwriting problems in children with ADHD, there is
no evidence to support the positive effect of stimulant
drugs on motor deficits [4, 22]. Despite the negative ef-
fects of handwriting problems on academic achievement,
researchers have paid less attention to this problem [43]
and this has not been studied in the protocols related to the
evaluation of children with ADHD [6, 44]. Most studies
have examined the characteristics of children's handwrit-
ing problems with ADHD [43, 45], but no research has
been done on the effectiveness of motor interventions as a
non-pharmacological treatment on the handwriting prob-
lems of these children. Accordingly, This study aimed to
develop a training package of Physical-Motor Activities
and evaluate its impact on handwriting problems of chil-
dren with ADHD.

2. Methods

The present study was applied in terms of purpose and
the method of combined type (qualitative and quantita-
tive) as the qualitative part of treatment plan and the
quantitative part of quasi-experimental method with un-
balanced control group design and follow-up session.
Statistical population in the qualitative section is based
on the theories of Barkley [27] and includes experts in
the field of child motor skills and research published in
prestigious journals from 1390 to 1399 for Persian articles
and from 2000 to 2020 for the English articles in the field
of motor interventions for children with ADHD and the
quantitative section included all boys with ADHD aged
7-12 years in the primary school of 16th district of Tehran.
In the qualitative part, sampling was based on keywords
and related texts. In the quantitative section, for sampling
among the schools in District 16, four schools were se-
lected as available, and 30 children with ADHD were
identified in those schools and then randomly assigned
to two experimental and control groups (each group
including 15 children). Intrance criteria for children in-
cludes normal intelligence, attention deficit / hyperactiv-
ity disorder, age 7-12 years, male gender, voluntary and
parental consent of the child, no neuromuscular and heart
problems, and effective vision and hearing problems. Ex-
clusion criteria for children included the association of
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this disorder with developmental coordination disorder,
drug use due to interference in motor skills, and lack of
cooperation of samples in regular attendance at training
sessions. The instruments used in the qualitative section
were extracted texts and in the quantitative section were
Diagnostic Questionnaire of ADHD and Handwriting
Problems Questionnaire. The children in the experimen-
tal group participated in the training program in 24 ses-
sions of 60 minutes (12 sessions of basic training and 12
sessions of repetition and practice), but the control group
was not given training. To analyze the data in the qualita-
tive part, the inductive content analysis method was used,
and in the quantitative part, descriptive statistics (mean
and standard deviation) and inferential statistics (mixed
analysis of variance) were used.

3. Results

In the qualitative part, research results showed that the
training package had sufficient content validity in the
opinion of experts. In the quantitative part, the results
manifested that by controlling the pre-test, the training
package of physical-motor activities caused a significant
improvement in the handwriting problems in the experi-
mental group compared to the control group. This means
that in the profiles of the groups Experiment and control
There is a difference between pre-test, post-test and fol-
low-up stages (P=0.001). Also, the results of Ben-Frouni
post hoc test showed that the difference between pre-test
and post-test and pairwise comparison of pre-test and
follow-up at the level of (P=0.001) was significant, in-
dicating the effectiveness of the physical activity training
program during the time. In the control group, none of the
differences among the scores of handwriting problems in
the measurement stages were not significant.

4. Discussion and Conclusion

Exercise and physical activity have a great effect on
perceptual-motor abilities and can lead to motor develop-
ment [32, 33]. In this regard, perceptual-motor exercises
such as strengthening the eye-hand coordination, visual
sequence and strengthening the fine movements of the
fingers that were included in this package were effective
in reducing the handwriting problems of children with
ADHD. Perceptual-motor training focuses on strength-
ening the balance areas of eye-hand coordination, upper
extremity bilateral coordination, lower extremity bilateral
coordination, upper extremity muscle strength, agility
and speed, and reaction time, thus improving handwrit-
ing problems. In addition, lack of attention affects motor
skills. Practicing manipulation skills and fine motor skills
during perceptual-motor activities increase children's at-
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tention. Children actively combine perception and action
and develop attention and concentration while perform-
ing fine motor skills, which increases attention span.
Therefore, it can be said that physical activity is effective
in increasing the attention and concentration of these chil-
dren and as a result has led to a reduction in motor prob-
lems and handwriting.
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20. Non-equivalent control group design
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19. Halperin, Healey
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21. Content Validity Raito (CVR)
22. Content Validity Index (CVI)

S g7 (ol ) WL 5098 bascinnd MU0 g1 o (et 51 oty 529 55 32 I SRClod (gud 0] dlaans £y gutd oy Kb 9 BLESo (gl Sligen


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

S Gl 5590l ity (slyme 4M Y Jgaar

lgioee T Ol
Cud 9 b of (785 9 Yl Cams s o5 ()5 Sy i o
S35 dlolb ) Sl (534 w)bljg - :slhml‘;: i:
R e,
SarsS s JS o ol 5 Sl b p g celass ol HLtd u;: ";Ul}é‘ " )]: :;P bl
B3y S pshiai (3,5 ) S g kgt g g S
(pedtons Loglas) Szulp (sl o T
Cud 93 o 855 9 82 385 19 9 Vb Caaws &y o5 035 iy gy S o (clatoale s
299 ol ) St sl Sinles s g iy Sinlon
52 el JS3 5 laojlil o dSH b p i slacgs oo Jltd S i S paials P
B by SogS gl (0,8 Ky ’v)'f).:s,b;:;w,olmﬁln
(sizete bglad) Sl b (glagys o T
Canly by o 28,8 9y and b YU Caonnr &y g5 2,5 iy o -
S35 dlold ) 5V (s sl 0 S 9 555 ligeltis (sl e Ban g 44 Sz 55 by :;’ifg ::h:::;:ﬁ
O (RS Ky 9 St el pgleas (35 ooy Sl Gl i S ccladals P
(515505 Lghs) sl (205 RS i
o s b GWAEIS 5,8 Al 7TITEIRI0
G2 Cun b o (785 g o s b Vb Coows &1 05 35 iy sy S (slndoale cagis

299 4ol 31 5V (yutan (gl ) by 9 5SsS igal A (elyr apmo B (Sw 4y Slipuy g5 iy
O 55 5y 9 SasS rdai s (25 Jeo
35 Calbes b _AElS 53,8 Aloce
Sy py3 (520 S by ol (glaoysS (9,8 druy g 5l
o Cand b o (538 g Canly Camd b YU o 4 g7 (3,8 Dby
S35 alold | ppame B (S0 &y (Sl S5 L gl
(e ) lice b 35 8
S slooyS b ol (gloe S (8 i 95U
Casly cand b ol (585 5 e Camd b YU a4 g8 (9,5 iy
29° dlold jl pme B (g s (S Ki5 L (g3l
(o 1) ol g (55 2
Sy ol gy g JISB 10,8y g (5bpuod 53,5 3L g o0 5LS (3,5 3,5) (55b paoi 3 odlaus]
o P 1205 by ol ooy ()8 it g b
293 Alold jl g5 i8S 5 Slejly)>
S Alold 5l (3908 igr 490 (Suiwdly (sladidls zsl]
() ol b 58
St o JsbLag 5 356 sl
SaoS o3l By g SIS 408" Cawnyd g (g5kymed 0955 S5 g 0 HLtd (0,5 3,5) (g5 swos ) ooliius!
S35 Aol jl g5 (58,5 9 ibeslyy
293 dolh 5l (63900 o 59> (Sl gladiils sl
(ot bl o bl 05 5
S slaci s b Lyl g 3950 (5L
by sloolusl o Lo yao g gy 30,5 s g b
Osre B Caaws 4 S35 aliold 5l gy 005 g
335 dlaold ) Ko pizn il 3 og? 25l
(el oo ) it s (5, (28
S )3 slodosaly )3 LraoSs 3,8 diuy ¢ jb
09 lmejlul 3 aoype g g (53)5 e g 3l
o Db Cuos &y 393 Abiold 5l g5 (355" g
190 dlold 5l eS8y (gipe ddls ) g7 3]
SaoS (sladaSol ;0 ladaSd (43,8 At g 5k
] ] Cudyd (oo ja (P & ;
lipcsnd 45 M8 ) Lo (S35 5 st o 05 (53 Cotd 1y ]y U o) alyycyn] (sloe)s 3] ekt b 5,5 oo
(5o ol Joog S &
b g Cund g ity (Sinlon (elp cawnd b of (585 g o0 4 05 035
S 5l 1y b 35 ot
3 Sbeye (25 &
Soi slaoydyS y9d 5 (il ]
Ol 43y o0 dxio oS’ (Jloj g it 52 doxhio Sy (493 L ale) (2lysal Sl jledlil b (55 ale
(25 1y U alolidhy ol Lo galo o (0358 b oo 5398 5 298 o 4y 5 51 o2lo

Sle 2 b L o5 Jupd Loy gupsle b 59y 58 o)
Cerge b oy Slaba S Lol
S5 slooyi)S )9 & (il

Sinland uwd g pube>  Sinlod
oS 2l i )b (S sladale
383 9 48 g0 9 S

wigyb S sladomnle i
Salod s g gt  Sinlan
S el iy B (S sladuale
5 94295 90 9 Q2SI

iy b (IS > glndomuale Cugls
Sinlen s g pde Sinkan
S il i B (S o gladouale
305 9425 g 9 it

wig)b (S > shapale Cogs
ilon s g pier (Sialon
S Gl )b (5> sladomale
303 9 4295 g0 9 it

iy b S aarmale cogl
Salod und g gt  Sinlon
S Gl i b (5> glaamale
P95 94295 90 9 SIS

iy b 3> (glaaomale ool
Sialod ud g patis  Sinlan
S el iy B (S sladale
5 94295 90 9 SIS

iy bs 3> (glaaomale oo
Salod usd g gt  Sinlan
Nl i b (S sladale
P03 94295 299 9 S

iy b S cladomale cogl
Salod und g gt  Sinlon
S Gl )b (5> gaamale
395 94295 90 9 SISV

winybs S (sladomnle Cugis
Saalod s g gt  Sinlan
S ptuljl i B (S sladuale
S5 9 4295 9 9 2SI

Pl

pd

w235k

PUSTISY

sl 497 ooy MBI L (295 dasind S0 g1 o (et 51 gty 29 55 32 1 (SRClod (gud 0] dlans (39T oo Ko 9 BLESo (gl kg


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

nog,S 53 (f duslie $5Sul S cigail gl 9 Weg)S 13 5398 ot s 5 v SIs3 Y Jga

S HeSwlsls (U558 09,5) o y3 (Jlal 3 (ohalejl 29,5) duo > el o
sIv Vel Jov
yiy yiy JuA
$Iv SV Jla
<Y IS " . Tate "
Wiy WA Jlny
WY WA Juo Y
SV el ol s
A1h8 743 £9° uan
JaA¥ IsAs " o s sl
Wit oll s S
WIS Vels osdia S’

53 P=r10) Cus,S (2 o9bion atalie o 45 e
laard b (ig03] y3 (bl cpl 2 0 392rg Al s i g
bl s dalol jo 098 so ooliul Julo Lol sl el 5l
B (guy 2 9 damnlio G 1809 5y (Sl g e (1905
(o )LO-A:I de")

loguil)ly solus 23 wadisn oualine o wigflen
oy (P=2/+0) Cul S8y (6mF05ll al> o ds (gl
diile caliie odind (glagyge;l 3l s Julos o (b
aiSepal il sl Jeloes galis ool o 094 o o0l g3y
ol 0ads 51T Y 0)led Jguz 40 (6 uiiaSS

Jele sl o gins Sl ams oo Lt Vo lods Jguz gl
1 oal (FYFIEA P=efe -\ Eta%=e[B5F) 3 Jo S92y 05,5
30 Lools ¢yl dl o a5l (S o JBlas a5 o e LS
Oizpad 00 29y Joline Sglis Stale3l g J5S 09,8 (o
(3 Ot Jh> oS o IS5 0l Sl 5 (29,5 090
Eta’=+/VFF) o ls 0929 Jloline glis (5 a5 0 sl Al o dus |
05251 b 5 S5 Kb 4 zuls dalol o (F=2+/AQ P=+/+ +)
b ol IS (S90 oredes
09,5 (sly 09 o0 0dmlive A o )lod ooz ;0 45 &g len
S5 (19031 b (39031t i CSLe 0505 oo
a5 Gl (IS 4y Lacglis (A=B/Y ¢ P=+/ ¢ V) 515 5 lo So

ol oy jelaie 4 gl (Dol iou jo
Laseius OMSiw 5 (S5 > g slacalad a0l A
S99 4 4z gi by (Jad iy [ dzrgi (b ) DL S8
553 (565t 9 093l 093 luten) 5 Sosladl al> po s
S rtinSS diseal uilyly el 51 (58S 9 alesD) 095
S B sty aeel iy g Julowd plowt 3f 8 .o ool
iy o yie Jloy qaje8 Jolds ws)lol (y903] 0l e
20 U il g (5 3 2 (T Sy 99 s 9™ B ponl B9 5 5.0055)
A oy (7 Sl ga) Woools gy S gy 9 (P Sy
S by Jaseiws M Ol jad 23595 (4092 Jlo j 4udg 500 )
¥ ojlods Jgaz jo Shigg yalis 9 Bgi sl B9,5'50155" 11905
H:/-Ad‘ X% ufs )l)f

eL’Z.: “53.::‘54 osdalie f o)lA.f:J J3d> )o ny AA;ULQ&
o0 3 35Sy Shiggpls 5 Bgi ol Bg,S50dsS (4905
0092 Jlo g (2 Bty &3S 00 3l @l cpl (P=+/+0) el
Lo il )lasS (Ko (oo 2 pokie 4y ol 130 ks @365

2ol @l o8 ad sl dlarge cug)S o9e3l 3l (Cas)S)
awl 0 481, O 0 Loy Jgu

23. Kolmogorov-Smirnov
24. Shapiro-Wilk
25.Box's M

26. Mauchly’s Test
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