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Introduction

This study aimed to compare the effectiveness of executive function
training and play therapy in promoting mathematical concept learning
among students with learning disabilities. Learning mathematics is one of
the fundamental subjects related to science and has been the focus of
numerous studies and theories. Students learn not only to perform
calculations but also to apply reasoning to solve real-life problems.
Difficulties in mathematical calculations can manifest in various ways, such
as trouble determining sizes or naming numbers, an inability to count, and
challenges in comparing or performing both mental and practical
calculations. Children with math disorders experience significant difficulties
with mathematical calculations or reasoning abilities. Due to the varying
definitions of learning disabilities and the diverse educational goals for these
children, the prevalence of math disorders is estimated to fluctuate between
1% and 30%. It is important to note that mathematical learning is a critical
aspect of science education and has been the subject of extensive research.
While students learn to perform calculations, they also develop reasoning
skills that help them address real-world problems. Mathematics, despite its
abstract nature, serves as an effective tool for cultivating students' logical
thinking and cognitive processes. However, some students struggle with
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foundational mathematical operations—addition, subtraction, multiplication,
and division—attributable to mathematical learning disorders. These
disorders may manifest as difficulties in identifying sizes, naming numbers,
counting, comparing, or executing both mental and practical calculations.
According to clinical studies, approximately 20% of children with learning
disabilities are estimated to have math learning disorders, although this
disorder is diagnosed in only about 1% of all students. Executive functions
represent a set of high-level cognitive processes that assist individuals in
deciding which activities to engage in and how to organize their behaviors
over time. The key components of executive functions, including inhibition,
selective attention, and working memory, are critical for predicting learning
outcomes in children. In recent years, play therapy has gained attention as an
effective method for addressing the needs of children with learning
disabilities. Play enables children to connect their inner thoughts with the
external world, helping them to overcome barriers and express their feelings
more freely. Research has demonstrated that play therapy can enhance
attention, improve math and reading performance among students with math
disabilities, and foster academic achievement overall.

Method

The current study utilized a quasi-experimental design with a pretest-
posttest approach that included a control group. The sample comprised 45
third-grade elementary students, who were selected through an availability
sampling method and divided into three groups: executive functions training,
play therapy, and a control group .

To assess the students, the research employed the Tabrizi Learning
Disorder Checklist (2010) and the K-Matt mathematical test. Participants
underwent training across 10 sessions, each lasting 90 minutes. After
administering the pretest, the students were randomly assigned to the three
groups: 15 students were placed in the control group, 15 in the executive
functions training group, and 15 in the play therapy group.

In the pretest stage, arithmetic skill levels were measured using the
mentioned questionnaires. Subsequently, the researcher applied various
educational methods (executive functions training, play therapy, and
standard education) to the groups over the course of 10 sessions. At the
conclusion of the training period, the researcher collected post-test scores
related to learning mathematical concepts and arithmetic skills from all three
groups: executive functions, play therapy, and control.

Results
The findings indicated that there was no significant difference in the
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effectiveness of executive function training compared to play therapy for
learning mathematical concepts (P < 0.01). The sample size for this study
included 45 individuals. After administering a questionnaire to the
participants, a pretest-posttest experimental design with a control group was
implemented. Participants were randomly assigned to three groups: 15
individuals in the control group, 15 in the executive function training group,
and 15 in the play therapy group.

During the pretest phase, arithmetic skill learning was measured using the
questionnaires. The researcher then applied the training methods (executive
function training, play therapy, and conventional training) to the groups over
a span of 10 sessions. At the conclusion of the training period (posttest), the
researcher collected scores from the mathematical concepts learning
questionnaire and arithmetic skills for all three groups.

Establishing the normality of the distribution of error scores is a critical
assumption in the use of multivariate analysis of covariance. This normality
was assessed using the Kolmogorov-Smirnov test. When the significance
level of this test exceeds 0.05, it confirms the assumption of normality for
the distribution of error scores, allowing the researcher to proceed with this
analysis.

The results regarding the normality of the error score distribution within
the research variables were examined. Since the significance level of the
Kolmogorov test for arithmetic skills was greater than 0.05, the null
hypothesis (that the distribution of error scores is normal) was confirmed.
Consequently, the hypotheses were analyzed through multivariate and
univariate analyses of covariance, the results of which will be reported
subsequently. In this analysis of covariance, the scores of both the criterion
and auxiliary variables (pre-test) were utilized to extract their mean, standard
deviation, and covariance according to the levels of the experimental
variable (the study groups). The indicators for arithmetic skills provided
below will serve as the basis for calculating the multivariate analysis of
covariance.

Discussion

The results indicated that both executive function training and play
therapy interventions have positive effects on students with learning
disabilities in understanding mathematical concepts. It can be concluded that
there is no significant difference in the effectiveness of these two approaches
for teaching mathematical concepts to students with learning disabilities. In
other words, both group training in executive functions and play therapy are
effective for enhancing the mathematical understanding of these students.

Moreover, the beneficial impact of play therapy on learning mathematical



Extended Abstract 504

concepts can be explained by the idea that children’s interest in play serves
as a foundation for deep learning in mathematics. Play therapy is an effective
method for developing imagination, analytical thinking, and creativity in
children. Through play, children can explore concepts such as size, weight,
length, volume, and distance in a hands-on manner, which helps to increase
their attention and engagement.

Attention is critical in the learning process, particularly in mathematics.
As Bandura states, any learning begin with attention and insufficient
attention can hinder an individual's ability to learn. Therefore, since attention
is a vital factor in teaching and learning, enhancing attention skills through
executive function training can also improve mathematical performance.
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mathematical learning disability
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Table 2.
Summary of play therapy training
. ™" w L olde
e SLECRL .
(an < il
S35 Sl e AS Al bl So S Gl gl
e T LTS L ookl ands
U)lft_b Qb\bwubw‘ﬁéfﬂj wly Q[;r.:hr:h.u - | d)\

3,13 oled s cdas o ol 3 gl jlasl 3 as ola

sk Doge a e (oliad OB S sl 4y e g L tx s
@ (W L;M T o ;5:}5 \% J,S\) S o odr
éa_e)\ ”zydauﬂpuéﬁza\a\S;y&wulS;jS les a
)\JJJM&MU;)MLAJM‘_;)‘)JJ&M ol
wla.\.wo.b;-aj;ggl.a&l e .

£2°

e 30 5SS B wa@ S8 31 Kbys 5k j

&&65)5_5 Sy g5L . Sodee Cod Sy (o ol s Sy ads

_giﬂéjj‘w M:&)\Jﬁdbb:)y))\ﬁ&) Slwlos! QJ‘&J\) r}.w
mw@\)ayé.b).kbl?

6:;5) gl e edls I3 S5 S S350 S sl ale B
adss La o
Jﬁzéum&l;)),b\)ql)lw)&;:ydaw\j} ¥ Slads ’

D15 5 5545 OIS

e KS by Al sl 51 5 553 e esls S5 S 4 SSHL
.x.;h&.i;hémxc,pf}\mw;x.ub&sxﬁ
jlb}wbd)}}r}‘}iﬁd'QJ)}&‘}A}WLAQJJ s oS KSsb ad>
&)al;gd@;%wsﬁd()lﬁsA{Q,\:M)Wld&b.
djw\ﬁ«éé\#ﬁ:bwﬁgu-dlj

@ s e 0dd S8 4 055 5 e ol (g5 u“)’

VJ‘DJ;S)SJQJWJOJLS‘}))J})MLN‘KSJJM s Copde 5 sk ad>
LS})“"”LJ)LQV‘*‘(‘WL"‘&JJ‘J&'\'&}'\")"i') QL&) celw V.JM.Z
(PP e S OFS S Ly oSe S 0L 2 smm o
osls LB gl 5 Oy ol K (ol el ay S5 8 8 o
S35 Al oS el ady ks SIS - LG G 25 Qgs {’}5)
s bl [ 0T 31 S 58 0l el Ol 53 e hane e
Sl b oD sl Sl Slelid b Ss s e L o ol b ad>
S o 03ls 53 gl SR ©olw e
SOl s ssde ol BE S S s b S S « L S Jb}ﬁéjh
iy b s uS sl L ass Sy g I & g
J.ul.vl\d‘ Sl e LS 5 8 oy oy Zudlal S S
‘}LA :S}ublnl\ Vo o S Ao ool 3 s 0 LS
. < o 3 e
St iy Ol B sS ol |y 488 ISL 3S oL 1y 6 d\fs\ y\%é)' ’
P e s g Ll Sl L st il e Sl 2

.\Sulfjl )LS])Q‘}M\JJAJJQ' j>\;l>-\)




(1 oslod VT Bl 3 5 Y Sl cpoler s0099) 3191 Ol oz Aol oKils L0y, slas sl s o\

s sl B

e 5 o s bl laias Sl e ol o3 Laesls e 5 4 ke w
S5 5erlS I le 3 5l e LwI@,T Slesls Lo 5t g A ealizad bl S
A o3l o33 5 Cay 45 SPSS

Laadl

Sao g bl Gl S G o A 80 Jansy cpl 03 e 350 K ged e
V0 sl sbar (J S 03 8 b Ogeslm = Ose3l ot (oialesl b Sl aslinad b s
S 3 A0 5 alal Glas SIS aisel s s 810 5 JRS 658 s L
sy it Slesliad b sl ie Al 53 23S 15 s (g5l el
s S8 sl lajisy SKiash s b sdomin Ole Soles (65850 Ol e
Goadz Ve 4 2 a5 Sbes S sl 1 () Sl 5 Sl sl sl
el (6 S5k el Sl (03051 m) oisel oosn sl 5o Kamsy 2, S
6 (JS 5 Glos b cal ! @las SO8) 08 aw a5 Gl Sslee 5 (5L
.J)}T Cewd
Sorin Lo el S Jdos Sl eslanal 3 age ke Lo Dl w555 0350l S
S s e odimin i el Uy SIS G b 5l baesls 35 03 pdle s el
o0 e Sliad g Sapdles o5 AiL S5 0/ee 0031 opl G5 s o
Jlos 4 bsn s ol Osn3T nl 1 oslind & Slme Siashy e 53 5 Sl Ao
The O ml a s b A e p Sk slagiie o e Ol mis O3s
e 3) o o b g ool 5855 0700 5 Sl S jlge 53 B S 5aJlS s3T5l e
0330 Gisb Sl o 3oge Slases b aalsl s ssh e Al (et Sl eSS O3
Blae OF s 8 @35, o 5550 (site 5 (i Aoy bl el
53 0505 (Og03l i) (oS 5 S (sla e 51 uilolssS los s s dal 318

cgnirl.:ﬁ (4.*.!% J)j.ﬁ 6ua)J§> L;":*-,’,L‘)I J:.!.:.A Cjk..u il Q\st;c 3 Cﬁwl Cewd



o0\v

e Slyn 656 5 2l sl SIS a5 el s Sl amelis 0l Kes 5 Sluls

o Solee sl S plagatle 5 S plsl [ Lol lslssS 5 skl sl

RS LSJ:’:’AJ"‘Z- J'.vli‘)\_jjs J:.L?un wl?bd 6(.««0 Sl 0 E J:)‘Jf 4alsl DL

Table 3.

Descriptive statistics indicators of learning mathematical concepts and
arithmetic skills according to the levels of the experimental variable

= & e <Y
_ = 5 g& 2E gf
Variable levels Groups 5 s 8B Ez2 z2=s
= = =5 5% =5&
— E = e (="
Executive 14 27 24 32 08
functions
pre-€Xxam  play Therapy 10 26 209 39 1.0
§ Control 20 28 237 24 0.6
(c-br B
5 Executive 20 32 281 33 08
functions
post-test  play Therapy 22 31 263 2.4 0.6
Control 18 32 234 3.7 1.0
Executive 18 36 310 54 14
functions
::?. pre-€Xxam  play Therapy 20 34 287 4.7 1.2
= o
5 B Control 21 35 307 42 1.1
— o N
o = Executive
2 g funetions 31 46 40.8 4.4 1.1
a2 post-test  play Therapy 25 39 345 42 1.1
Control 20 39 303 52 1.3
Executive 17 35 289 53 14
functions
> pre-€xam  play Therapy 21 36 30.0 4.6 1.2
2 Control 18 33 278 41 11
8 Executive
5 fanetions 25 39 351 41 1.1
post-test  play Therapy 30 44 375 40 1.0
Control 17 36 275 53 14
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Table 4.
Mbox test
Sig. af2 dfl F oSt
0.029 6331.9 20 1.7 39.12
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Table 5.
Statistical indicators of Levin's test of the assumption of equality of post-test
variance in experimental and control groups

Variables Levin face d.f d.f denominator s1gnlleiicezllnce
content 2.57 2 42 0.089
Arithmetic .
skills the operation 0.46 2 42 0.636
Application 0.67 2 42 0.516

Sl ize O3l m 3 ) O3l olspme e Og (0) Usdr s @ x5 L
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Table 6.
Inferential statistics indicators used to calculate the F test

Sources of sum of Average of The significance Eta

Variable df F test
change squares squares level squared
covariate effect 139 40 | 3940 1142 0.002 0218
(pre-test)
Arithmetic  test variable  1033.55 2 516.78 42.32 0.001 0.674
skills etror 500.60 41 1221
Modified total

1637.98 44
changes
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Table v.

Comparison of average math skill according to educational method in pairs through
Benferroni test

difference The
. Means s standard _. .
Variable rou Average : significance

group g comparison averages error level

Executive Play
functions 0% Executive Therapy 0.72- 1.43 1.000
Arithmetic  Play 5y 55 functions ) g 13 1.33 0.000

skills Therapy
Control 21.65 Play Control 9.85 1.63 0.000
Therapy
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