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CECCILEREN Nl SRR Mathematical learning disorder is one of the common learning problems in
students that can have a significant effect on their academic performance. Students with this disorder usually

have difficulties in understanding mathematical concepts, solving mathematical problems, logical reasoning
and using mathematical methods. This problem can reduce their self-confidence and academic motivation
and will ultimately have a negative effect on their academic progress in mathematics. The present study was
conducted with the aim of meta-analysis of the effect of educational interventions on the academic
performance of students with math learning disorders in elementary school (studies published in 2011-
2023).

METEER The method used in this research was meta-analysis and the socio-statistics of the research
included all the research documents published in the period of 2011-2023. In order to screen and sample
the collected documents, the input criteria included subject appropriateness, the appropriateness of the
type of research method (experimental and semi-experimental studies), the precise expression of method
coordinates, the report of statistical findings and the scope of the research (Iran), and the output criteria
included research related to the epidemiology of the disorder. Mathematical learning, case, review,
relational and descriptive research, failure to report statistical information needed to calculate the effect
size, similar research and research lacked methodological adequacy. Based on this, 49 research documents
were included as valid research documents in the meta-analysis process and the data was converted into an
effect size index by using CMA software and using Hunter and Schmidt's approach (credibility test)

The average effect size of the combined effect in the random model of educational interventions
on the math academic performance of students with math learning disorder was found to be 0.687. This
point estimate obtained based on Cohen's interpretative system showed the strong and high level of
effectiveness of the existing educational interventions on the academic performance of students with math
learning disorders. Also, the analysis of moderating variables revealed that the heterogeneity of the effect
size in research studies was related to the variables of statistical population type, gender of the subject,
educational level, geographical location, year of conducting the research, intervention strategy and type of
educational intervention
The existing educational intervention methods focusing on metacognitive strategies and game-
based and multimedia methods play an effective role in improving the mathematical performance of
students with mathematical learning disorders and it is necessary to implement the interventions needed by
this group of students from the third grade of elementary education. to be executed later. According to the
findings of this research, it is suggested that in the macro-policy-making process of the education of students
with learning disabilities, the category of metacognition and the use of metacognitive learning strategies
should be given the necessary attention, and at the same time, educational interventions towards the
purposeful use of games in its various forms of movement to be computerized and multimedia driven. Also,
it is suggested that educational interventions should be implemented from the third grade of elementary
education onwards, and among them, groups with special needs, such as mentally and physically disabled
children, as well as hearing and vision impaired students, should be taken into consideration.
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o I = Mafthematlcal 41 session Loh Danesh multimedia
unction

program - a
constructivist approach
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&5kl asliy
Sy 2b) 0,Sles ~\5
Jogtai sl Third 5 Combinati Mathematical s Shol slec e 30 (15]
on function 16 session Cognitive skills
rehabilitation program
-6 akdls sl
|05 i o b %) ad> Y- lad gyl [ DS
Tehran ;| 3 Third p g Girl y=o Mathematical 20 session Cognitive working 30 [38]
function memory -
verbal/visual-spatial
pedlie (5550l
Qomd Secondpss Girl 5o =) r YA Sy st 60 [39]
Learning math 28 session Play Therapy
concepts
las 5,50k . sl
a0 =S5 = o Age by, 4 GB)9e]
e Rk Jj‘ L o ¥
Lordegan i85, Combinati e © 20 [40]
First to sixth Learning math 15 Months R
on Montessori education
concepts
) G5l o Slase lsig Sleyools,
. 4;‘-‘5...)" . dod> PR T
Tehran | 45 MO 'B)Le? Combinati 2k : .\Y SELi g 31 [41]
Fourth and fifth on Math learning 12 session Dynamic/emotional
performance psychotherapy
ISyl 350!
) =SS 2k, 5ok ol Y- . oL
Sangar S Secondpgs Combinati  Mathematical 10 o > st 30 (42]
on function session Computer
training/motion games
=S5 b, céran \ s
: : i aud> V- A > g0l
Tehran ;| 45 First J| Combinati Mathematical . . et 20 (43]
10 session Teaching number sense
on progress
e J> Jub 2l o5
. > Y- 4L
Tehran | 45 Fourthe o> BOY oy b, Al i ) 30 [44]
Math problem 15 session Strengthening
solvin computer-based active
€ memory
) 5l 6“5f g_sl‘-‘a’”‘-\')ﬂ-“‘ \& sl isesles
Miyanehail Pz Combinati Academic ) o7 40 (45]
Fourth to sixth 16 session Cognitive rehabilitation
on Performance
i ) -l slag;b
P9 9 £9° Ls"‘S)" gsal?.) ‘>)S'L"'° ~ 9 s
Saveh o5l second and Combinati Mathematical - S 30 (46]
third on function 9 session Cognitive-behavioral
games
9 s Sl
Tehran | 5 o BOY yuy =2l xSl Al Soady)s 30 [47]
elementary Learning math 14 session Cognitive rehabilitation
and neurofeedback
)9’“’”'9"[" dwb)g
. sl » S
. s b oo 2l 0Skes aul> 1Y )
Tehran )| 43 ) BOY yuy Mathematical Lo 30 (6]
Fourth to sixth . 12 session X .
function Family oriented
program based on
cognitive games
Sholls,ks, gsbs
Tehran | 45 wid B pyler - 2 2 dd> V- S~ 30 (8]
Fourth to sixth Combinati Mathem_atlcal 10 session Cognitive-
on function behavioral/motor
perception
S s > 3 LS slasal,
6“5)‘ . > Q e Ll 8
Bahmai egs Fourthe o> Combinati =2k, " Cogniti )sd 16 [48]
on Math verbal 9 session ognitive an

problem solving

metacognitive
strategies
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o5 a\..f.: ‘SLQA)....M)
LT )3 ) E e 5L, Soly ad> A B T e
oule fifthpoxts Compinati | ST SRk i isel sl 2 [49]
Khorramabad on Learning math 8 session Strategies of
educational targeting
ool S e (9l
" Lol ok 4
Wl J> POt O
Qaem 2a38 polez s po Girl 2o = el A¥ 7 30 [50]
Shahr third and fourth il 14 session Teaching stress
Math plioblem management to
solving mothers with
metacognitive
technique
POVAFPRE S
Mashhad . Third =7 2k dulr 3 SHH el 53t 23 [51]
Mo (e Combinati Understanding 10 session Educational computer
on mathematical game
concepts
. N \. plee 0,555k 5 x5
Tehran ;| 45 Thirdpges BOY ey ] o Computer education / 30 (521
Learning math 10session traditional education
topics
Ss9al I slbly (b5gal
=55 2k, o Sles als ) s
Ahvazjlsal A Combinati Mathematical 2 - 40 (53]
third and fourth ) 10 session Motion
on function games/computer
games
IS > st
Esfahan - L@,&.a\ Secondegs Girl 2= GQLL) 5 > ¥ él‘ﬁu)élaé}le 20 [13]
s} 9 = Mafthematlcal 24 session Sensory-motor
unction integration/working
memory
“o Sk
" il 2l 0,Sles >\ Jkeé abadl> [ S > [54].
Kerman ;Le,S' BoY yu Mathematical ) s mot 40 [55]
Unknown ) 16 session ensory-motor
function integration/working
memory
hieel slasil
slac e 99
Kahrizak<S 5 45 First Jgl Girl i3 2L, AN Seals ) lS > 30 [56]
Mathematical 10 session Educational-sports
skills games and rhythmic
(movements
sl i ‘94
Rasht &l Fourth B w"”“JL‘“’ J> > A “rs s Ls)ls L) 20 57
At =) ourthe,lez OY s Verbal problem 8 session Cognitive rehabilitation (57]
solving (working memory and
(attention
S . . . PRSI 1
Sari gl v g pler T ey el aelr e iivind 30 (58]
[©) . Combinati . Metacognitive
Fourth and fifth math problems 10 session .
on education
Sl Dby il
Bushehr ys.is: first ;g g Jsl Boy ol iy aud> VY ol 16 (59]
and second ) Achievement 12 session The effectiveness of
the Easy Mind method
b o2l silme By9el
50 $ab aul> f S)agswd
Karajg ;S fifth ey T . Virt I):j hing of 20 .
Learning math 4 session Irtual teaching o

mathematics with
hands-on
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Tehran | 45 sixth gl Girl i3 =2k, r ¥ STk oo al, 40 [60]
Math verbal 12 session Learning strategies

problem solving
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Table 2: Summary of meta-analysis information on sample studies

P-Value Z-Value el Vi (e Goe “d,
lower limit upper line Correlation research fellow Row
Lxd aladl>[17
0.001 7.608 0.759 9330 0.823 J (171 1
active memory
0.001 8.038 0.786 0.941 0.886 metacognition Q>'L;.;":|j.é[l7]
0.001 7.622 0.689 0.892 0.814 a>¢3[18] 2
0.005 2.809 0.146 678/0 0.759 metacognition Q>'L;.;":|j.é[l9]
0.027 2.215 0.057 0.731 0.475 [21] 3
0.001 8.393 0.725 0.901 0.833 [20] 4
0.001 7.661 0.691 0.893 0.815 metacognition Q}L;Ll)é[ZZ] 5
Las Lalg,[22
0.001 4.420 0.383 0.781 0.620 = 5,(22] 6
Spatial relations
0.001 10.761 0.847 0.946 0.909 [23] 7
0.001 4.017 0.329 0.759 0.584 [25] 8
0.001 4.907 0.443 0.804 0.660 [24] 9
0.001 3.916 0.315 0.753 0.574 [26] 10
0.001 17.779 0.949 0.979 0.967 [27] 11
0.001 4.323 0.370 0.776 0.612 [11] 12
0.001 4.502 0.457 0.849 0.703 [28] 13
0.001 6.615 0.613 0.866 0.768 [30] 14
0.001 5.001 0.425 0.777 0.622 [29] 15
0.047 1.989 0.006 0.689 0.402 [31] 16
0.001 4.443 0.367 0.759 0.597 [33] 17
0.001 4.583 0.437 0.801 0.565 [34] 18
0.336 0.942 0.470 0.177 0.164 [32] 10
0.001 3.471 0.266 0.753 0.555 [35] 20
0.001 4.182 0.445 0.686 0.717 [36] 21
0.001 7.756 0.652 0.861 0.777 [37] 22
0.001 5.924 0.551 0.844 0.729 [15] 23
0.001 5.850 0.617 0.895 0.794 verbal memory oMS aladl>[38] 24
0.001 4.550 0.463 0.851 0.707 Visual memory s ,layo alasl>[38]
0.711 0.370 0.401 0.282 0.670 [39] 25
0.390 0.860 0.239 0.555 0.188 [40] 26
i g(41]
0.001 4.887 0.439 0.802 0.657 n I 27
campaign
0.013 2.274 0.090 0.650 0.408 Excitement regulation ;L. @ lais[41]
0.001 5.538 0.683 0.890 0.810 computerAJLll)[42] 28
0.001 9.277 0.783 0.924 0.470 Movement game =S ,> (s 3L[61]
0.001 4.976 0.519 0.867 0.739 [43] 29
0.001 5.737 0.533 0.837 0.718 [44] 30
0.001 11.738 0.833 0.933 0.893 [45] 31
0.001 8.252 0.728 0.906 0.837 [46] 32
0.001 6.665 0.867 0.616 0.770 [47] 33
0.001 8.126 0.721 0.903 0.833 [6] 34
0.001 7.763 0.767 0.887 0.806 cognitive behavioral g3, sLs[8] 35
0.001 10.571 0.831 0.934 0.903 motor perception S ,> S1,0l[8]
0.001 4.245 0.455 0.870 0.722 [48] 36
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0.407 0.830 0.235 0.530 0.174 [49] 37
0.001 2.777 0.141 0.675 0.447 [50] 38
0.001 4.404 0.421 0.824 0.669 [51] 39
0.001 5.338 0.492 0.822 0.691 [52] 40
0.009 2.617 0.100 0.603 0.379 ML"“)[SS]

computer

41

(e53]
0.028 2.201 0.565 0.370 0.326

Traditional
0.001 3.912 0.369 0.823 0.651 Movement game S ,> &;bl13]

42
0.001 10.130 0.879 0.966 0.935 computer game slailyl, (s;L[13]
0.001 12.020 0.842 0.936 0.899 sensory integration cw> Xz LG SG[54] 43
0.001 8.765 0.707 0.883 0.813 active memory Jlsd aladl>[55] 44
0.001 6.736 0.622 0.869 0.775 [56] 45
0.001 3.916 0.315 0.753 0.574 [57] 46
0.001 7.841 0.703 0.897 0.822 [58] 47
0.001 3.531 0.335 0.839 0.654 [59] 48
0.001 7.089 0.724 0.924 0.852 [1] 49
0.714 0.67 0.264 0.352 0.058 [60] 50
0.001 42,918 0.699 0.739 0.720 Sl oS A3
Fixed combination effects

0.001 11.733 0.606 0.755 0.687 ol o5 Sl

Random mixed effects

35 Sl (S95enl (28 5 00 3) (ow) 2 3550 (g Ll (092
3925 SbsT 0gail ol s )lolian bl (al 2 998 g0 9B (o) 2
el ol S o] 5 el adgl (gl g ol o Sanl
ol 1031l Sl il L 5 el ol i 0310l sl il 331 &,
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ly 5 5 sl e e b i ) o M sl T 5iome gy and
oo Ol Hlade dx paaes o lis By O gy |, SKesl e
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ez 0 Sles 5 Lhjgel O (6105 S i py
slewl olaittes Sl sl ad 4 (22l 6 pSol PLSTL oligel sl
Joe s slp S hoss sl psite 5wl g 009 Sgliie iy
Ioged 5l 725 sl adgyie o) jolaieds 39l oolitul lauglis ()l
5 heg3e 5 S (14T (Kinod (g 5| G S5 ) 5 (Sid
Sl 00y oolaswl Uaz 5l sl N

w85 Oy50 Sllllas (o )8 5 S L‘-‘)-"-’ Wg)ly (A loges
ST psge3l 5ad (gmpp dieild 3,50 Gl 53 gy gldd (S e
ol Uz 5l sl N g Jlagso 5 S (Kot (3051 gy abor
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@ odeghy bl S5 ST 0l calpe bl 5l alol mls L
LQUT ).l‘ o)L.\J‘ as [f“] 9 [f"\] ‘[f.] ‘[\"c\] ‘[VY] Sladlas sl |

095 loogesl m Sl (Sle 0 BB SgliS pue axtyo
CIVEF a4 glolon mdan) cal onits ol J S 9 Gulbesl
FE o)pel Ml (I35 51 (- IVVF g +/F+Y /¥R V)
S5k PLHL Glisal il (a3 Shos 2 1800 (Shg5y s
il Lo el Cewsay Jlolins 789 luebol b il 6,98 250
PNCIOR SRV I RIRRCT JTICICINN IV P X S BPIINSIRY
Aoy ;o AV 5 +/APY Sloslal b cus s VY] o [YY] cldllas
Slolixe Sl ol e (5253825 5 035 slaill; (235900 slagsil
e gl Ml 6,35 3 039 o [OF] Limgn a4 gy
ol DIl g0y ppizmen (el L5l (6 SOl YN 5, (4/YYF)
el jglateds aiis lolas o) maw yo Jdolar il
iy, @ e Slogrhae cuss ol S slaojlul
@bl 5 ErS s g laiagh Kol b (Ken (i (Jolosl
90 5l oolainl b gty oliwl SXeal [ oKen ddg e ol ool

el oo 2b5,112 g Q yge]

Sl ol oReal [ oFen fse3] 5l Jols bt 28,5 i s b

OSed g e yho 5,8 1A% liebsl L «(Q = 651/608, P<0.001)

[ Kot (y303] @l ¥ Jgazr

Table 3: Homogeneity/heterogeneity test results of research documents

I-Squared y2¢ Sl gine gl ol az s @) Sga3l jlade
significance level Degrees of freedom test value (Q¢
91.252 0.001 57 651/608
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Table 4: The results of examining the tests related to publication bias

S )b@.m GE...;
significance level Z-Value JasS oo okl el
aals g0 als S Kendall coefficient Statistical index
Two domains A domain
Saegie 5 S sl (Son
0.0001 0.0001 4.460 402-i Rank correlation of Bag and
Mazumdar
feS lows < . -
oode Slllae sl e slass ZWT ), owlesdly SlaieP Slaiez @bl pasls
Number of missing L e
studies Number of studies viewed Z for alpha left over p Value Z value Statistical index
ARIA AT AR NUas 51 ool
4961 58 1.959 0.05 0.001 / o
40.70644 N fail-safe

by SOl PLBIL gl iils deams o Slas 5 (5g0] DSae 5,135 31 Bolas jlojlail B Jgo

Table 5: Random effect size of educational interventions on academic performance of students with math learning disorder

L 5L r sleslul Sldlae sloss
P-Value Z-Value Yoo o O Sl ojls = Sl

Upper limit Lower limit Effect size (r) Number of studies
0.001 11.733 0.755 0.606 0.687 49

s Sles 90l Moo B3las il o3Il puSilos eliwloe Ly
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Table 6: The results of effect sizes related to the effectiveness of educational interventions on students' mathematical performance

Solas ol 3l Jas

Random effects model ‘_;)L{l Aol
P-Value Z-Value =S 5 ol Statistical Society
Combined size
0.001 10.801 0.700 s‘l‘) d)ﬁf°L,’, J)L>| L o‘jy’]&b
tudents with math learning disabilities
0.001 7147 0775 S5l 5ty 55l S 50l il
Students with delayed mathematical learning disorder
0.003 2.922 0.409 ;5"“‘5 Ob;ﬁ_g u“l") 6]_;*! s I O‘j?—"'ui‘-;l‘h
Students with mental retardation math learning disorder
Solas ol 3l Jas
Random effects model g
B 5ol
PValue ZValue Combined .5 5 ol gender
size
0.001 7.496 0.707 55Girl
0.001 5.348 0.677 BOY
0.0001 7.355 0.680 =S yhybrid
ol ol 3l Jaw
Random effects model 6‘....42.' & L;Grade
P-Value Z-Value Combined size S 5 o3l
0.001 11.216 0.707 Js First
0.001 1.898 0.549 53 Second
0.001 6.138 0.732 5 Third
0.001 8.400 0.628 #l4> Fourth
0336 0.943 0.402 .., the fifth
0.058 1.898 0.849 P)LQ?, 9 pgm third and fourth
0.001 5.113 0.794 > 9 ¢,k Fourth and fifth
0.001 4.788 0878 i 5 o Loz Fourth to sixth
olas &l 31 Jawe Random effects model
) so:ll ;L8| 2> Cosdge geographical location
P-Value Z-Value Combined (5 o5l <
size
0.001 7.972 0.662 5 ot 5 oS ol
Metropolitan areas and big cities
0.001 8.737 0.714 S8 slo g
small towns
olas @l 31 Jawe Random effects model
ax 0050 4855 plsl Lo The year of the research
P-Value Degrees of Q
freedom
0.001 1 12.06 J*-\-“ Model
0.001 56 636.54 suiladls left over
0.001 57 651.60 Jg Total
olas ol 31 Jaw Random effects model
lae o 5.0l Interventional strategy
P-Value Z-Value Combined size .S 5 o3l
0.001 9.109 0.691 Gwa) cognitive
0.001 5.160 0.735 ‘5._’>wa|)3 metacognitive
0.001 3.722 0.539 2,5 0as;5L constructivism
0.001 5.340 0.704 i3, behavioral
ol ol 3l Jaw Random effects model 6‘2)'9‘“1 NESIOPR:
P-Value Z-Value Combined size .S 5 o3l Type of educational intervention
0.001 5.968 0.750 9o 53U objgel OOlae
Game-based educational interventions
0.001 10.230 0.667

S5k » e (Bjgel SO
Educational interventions not based on games
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