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Background: The role of mathematics in the present digital world is very important. Due to its
nature, mathematics is mostly disliked by students, especially those with learning disorders. Using e-
learning in mobile environments and new teaching methods, the complementary sessions needed for
students with learning disorders can be enriched. This group of students is most of the time forgotten.
This study investigated the impact of adaptive game-based instruction on the mathematical
performance of students with mathematics learning disorders.

Aims: The present study was conducted to investigate the impact of adaptive game-based instruction
on the mathematical performance of students with learning difficulty in a mobile learning
environment.

Methods: The current research design was the quasi-experimental type of pre-test-post-test and
control group. The statistical population of the research included the students with a mathematics
learning disorder in Malard, Tehran, in the second grade of primary school, in the academic year of
2022-2023 from which 10 samples were available that randomly were divided into two groups:
experimental (5 people) and control (5 people). The experimental group attended 8 educational
sessions in the Shad mobile environment in June 2023 using Shad facilities including messenger and
games which are proposed by the experts of the Ministry of Education. For the pre-test and post-test,
the questions from the Kangaroo Mathematics Competition 2021 were used and the data were
analyzed using SPSS26 and univariate analysis of variance.

Results: The research findings show that there is a meaningful difference between pre-test and post-
test (F= 25.878, p=0.001). There is also a meaningful difference between the control group and the
experimental group in the post-test (F= 6.392, p= 0.039). According to the obtained results, it was
concluded that adaptive game-based instruction has a positive impact on the mathematical
performance of students with learning disorders in a mobile learning environment.

Conclusion: The results showed that using game-based adaptive learning in a mobile learning
environment for students with mathematics learning disorder can help these students improve their
mathematical performance at their preferred pace and content with educational support. As Shad
environment facilities are available for all students in Iran, schools and learning disorder centers can
use game-based adaptive instruction in Shad environment to help the students improve their
performance through ongoing learning.
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Introduction

The role of mathematics grows with technology
development as it is the core of what computers do
(Gravemeijer et al., 2017). Mathematics is a part of
people’'s lives and helps them solve real-life problems
(Malekzadeh et al., 2021). Teaching how to solve
problems is one of the most important objectives of
school curriculums (Daula & Ruhaimah, 2019). For
the first time in the 1940s, mathematic learning
disorder was introduced but it was not fully realized
until 1974. The researchers proved that some parts of
the brain are related to calculations and dyscalculia
(Pappas et al, 2018). Some students with
mathematics learning disorders have problems
understanding and solving problems (Mahmud et al.,
2020) and problem-solving is a skill that must be
taught (Darash et al., 2018). Although the best way of
teaching mathematics is face-to-face, for the
stabilization of the lessons taught at school, it is
necessary to provide out-of-school learning
environments, one of which is mobile learning
environments (Pocan et al., 2023).

Due to the individual differences among students, it
is challenging for teachers to provide a suitable
learning situation for each student (Goddard et al.,
2015). On the other hand, games play an important
role in children’s lives as they lead to learning (Gray
& MacBlain, 2015) and researchers have used games
to overcome students’ learning problems (Abbaslo,
2020). Games if used with the correct methodology,
can be one of the best learning resources (Gocheva et
al., 2022). Students can not concentrate on teachers’
long speeches or reading-writing activities for a long
time. Therefore, it is necessary to propose some
educational games along with other activities (Ganiji,
2022). Using games is an empowering way of helping
the teaching-learning process to have better outcomes
with more interaction of students (Zainuddin et al.,
2020). Using educational games to teach students
with learning disorders makes it possible to break
skills into subskills according to students’ learning
ability to motivate them and help them practice with
more fun and effort (L&ms4 et al., 2018). Adaptive
learning helps to provide students with immediate
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feedback based on their differences (Castro, 2019)
and also helps teachers and administrators save time
and money by providing useful content for students
based on their needs (Pitts, 2022). Considering
individual differences, adaptive learning provides
unique learning experiences (Liu, 2017) and makes
the learning environment more attractive and
memorable for the students (Castro, 2019). Mobile
learning using electronic mobile devices makes
learning available anywhere and anytime (Mosa
Ramezani et al., 2019).

Despite the advantages of game-based adaptive
instruction, there are some challenges to using it
(McCullough et al., 2022). Iturria-Rivera et al. (2022)
mention the curriculum design and teachers’
knowledge. Johnson and Zone (2018) emphasize the
teachers’ experience in using adaptive mobile
technologies as well as the existence of necessary
infrastructures. According to the wide usage of Shad
(the Persian students' network), a useful learning
environment is available for almost all students and
teachers in Iran that can be used by teachers and
learning disorder centers as a mobile learning
environment with the facilities to implement adaptive
game-based learning for the students with a learning
disorder. As students with learning disorders are most
of the time forgotten (Hosseinkhanzadeh et al., 2019),
the present study aimed to investigate the impact of
adaptive game-based instruction on the mathematical
performance of students with mathematics learning
disorders.

Method

The current research design was a quasi-experimental
type of pre-test-post-test and control group. The
statistical population of the research included the
students with a mathematics learning disorder in
Malard, Tehran, in the second grade of primary
school, in the academic year of 2022-2023 from
which 10 samples through convenience sampling
were chosen and randomly divided into two groups:
experimental (5 people) and control (5 people). Both
groups took part in the pre-test. For the pre-test and
post-test, the questions from the International
Kangaroo Mathematics Competition 2021 were used
and the data was recorded. The experimental group
attended eight educational sessions in the Shad
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mobile environment in June 2023 using Shad
facilities including messenger (sending instant
messages, film, voice, ...) and games which are
proposed by the experts of the Ministry of Education.
The educational content was available for the students
as multimedia to meet the preferences of the students
in reading, listening, ao watching them. The contents
were available in Shad messenger and the games were
available in Shadboom (a part of Shad mobile
learning environment where students have access to
virtual laboratory, games, animation, and some
educational movies). The students could manage their
time and place of learning and the teacher was
available at Shad messenger to support the students
when needed. After eight sessions of teaching
problem-solving to the experimental group using
game-based adaptive instruction, while the control
group had only access to the content used by teachers
in emergencies in Shad, both groups took part in a
post-test similar to the pre-test. The data were
gathered and analyzed using univariate analysis of
variance and SPSS26.

Results

In the present study, the average age of participants in
the experimental group was 2992 days equal to 8
years, 2 months, and 12 days (SD= 33.35) and in the
control group was 3011.8 days about 8 years, 3
months, and 2 days (Sd=51.50). The participants in
both groups finished second grade in primary school
before June 2023. According to what was declared,
the mathematics score of all participants was C,
except one, whose score was B. The data recorded for
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the pre-test and post-test was analyzed by SPSS26
and the results were summarized as shown in Table 1.
Kolmogorov-Smirnov test revealed that the data
distribution is normal (p=0.200, s=0.161). Levene’s
test showed that the error variance of the dependent
variable is equal across groups (p=0.222, f= 1.751).
The pre-assumptions of covariance analysis including
the normality (p>0.05) and homogeneity of variances
(p>0.05) were demonstrated and Univariate analyses
of variance results, summarized in Table 2, showed
that there was a meaningful difference between pre-
test and post-test (F=25.878, p=0.001) and there is
also a meaningful difference between experimental
and control group in post-test (F=6.392, p=0.039).
The results showed that the intervention worked and
adaptive game-based instruction in a mobile learning
environment has a positive effect on the mathematical
performance of the students with a mathematics
learning disorder.

Table 1. Descriptive Statistics of Research

group Pre-test Post-test
N 5 5
Mean 42.500 55.0400
control Std. Devation 27.38613  22.72406
Kurtosis 1.745 1.044
Skewness -0.846 0.259
N 5 5
Mean 42.500 70.0000
experimental ~ Std. Devation ~ 20.91650  14.25219
Kurtosis 0.536 0.178
Skewness 1.089 -0.405
N 10 10
Mean 42.500 62.5200
Total Std. Devation 22.97341 19.54350
Kurtosis 0.121 -0.026
Skewness -0.204 -0.440

Table 2. Tests of Between Subjects Effects

Sum of Squares  df  Mean Squares F Sig. Partial Eta Squared
Concerted Model 2824.776 2 1412.388 16.135  0.002 0.822
Pre-test 2265.272 1 2265.272 25.878  0.001 0.787
Group 559.504 1 559.504 6.392 0.039 0.477
Error 612.760 7 87.537 - - -
Total 42525.040 10 = = =
Concepted Total 3437.536 9 - - -

Conclusion

The results indicated the effectiveness of adaptive
game-based instruction in a mobile learning
environment on the mathematical performance of the
students in the second grade of primary school who

had a mathematics learning disorder. There is an
alignment between the present study and the results
obtained by Gao et al. (2020), Gocheva et al. (2022),
and Abbaslo (2020) who emphasized the positive
effect of game-based learning on the mathematical
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performance of students. Ali et al. (2023) and Pogan
et al. (2023) mentioned the impact of digital devices
and technology on the improvement of primary
school students’ mathematics skills as they can learn
anywhere and anytime adapted to their needs and
interests. Castro (2019) implies that using digital
devices and mobile learning environments can help
the process of teaching-learning move on and keep
going. By providing complementary learning
programs in mobile learning environments, students’
mathematics skills can be improved and the students
will be motivated (Bang et al., 2023).

There were also some limitations in the present study.
One of them was the lack of gender segregation which
made it impossible to compare the impact of adaptive
game-based instruction on male and female students.
It is suggested to consider gender in future studies.
The current study used only the presented games in
Shad's learning environment. Due to the positive
impact of educational games on the mathematical
performance of students with mathematics learning
disorder, for further studies, it is suggested to design
educational games relevant to the subject matters
introduced in the curriculum. To consider adaptivity,
the present study only focused on the form of content
presentation, and learning time. Future studies may
focus on learning styles as well. Considering the
results of the present study, it is suggested that
teachers at schools and learning disorder centers of
the Ministry of Education use educational games in
mobile learning environments as complementary
activities to keep learning continues out of school as
long as necessary.

506

Vol. 23, No. 135, 2024

Ethical Considerations

Compliance with ethical guidelines: This article is taken from
the doctoral dissertation of the first author in the field of
educational technology in the Faculty of Psychology and
Education, University of Allameh Tabataba’i. Data collection
has been done in compliance with all ethical considerations,
including the consent of the participants and the confidentiality
of their personal information. Participants were also reassured
about the confidentiality of the protection of personal
information and the presentation of results without mentioning
the names and details of the identity of individuals

Funding: This study was conducted as a Ph.D. thesis with no
financial support.

Authors’ contribution: The first author was the senior author,
the second and third were the supervisors and the fourth and fifth
were the advisors.

Conflict of interest: The authors declare no conflict of interest
for this study.

Acknowledgments: The researcher would like to thank the
supervisor, the advisors, the parents, and the students
participating in the study.



> liily y pols aloxo

YEVF_F5rA g ALY IYFO-YFSY sl LY

Homepage: http://www.psychologicalscience.ir

PSYCHOLOGICALSCIENCE

S (S 0L Tazxo 38 (6 Sl ST (G118 Ol 3geT ild soby & Khos ¢ g Gl Hexo 53k bigeT W

2 6obT e domus & 55195 (13 Juslow! M8y ol 1505 M S8 51 (b9 998 xS T9lows o2 50
Oyl Ol SLbLb asdle ol (s 5 bl 0dSails ¢ i) 50T 5955 (685 (g gl )

.bmh&@cﬁa@bsc‘}k«j@)\‘we&f&\:c}x;nlfr}l&ajfuw‘b."

.Qt,_nolﬂs‘&;L.Mrbw;a@\;‘@ﬁ;r;;,wuu\,,e.&xms@;yﬂ;;;,&"a,)f‘,u_;u.v
021 €0l ¢ Sl adle oy o s e 5 (il ) odSCiils o o5 90T (539555 05 8 calenl ¥
Ol 08 ¢ FLbl adle olils ¢ i pohe 5 oaliiilyy odSCails ¢ 35 50T (559555 03,5 3kl 0

o>

o3lial ¢ 3 ol 515 (6,8 ok IDst 487 0T 03 940 9 015 50T 231 BMe pude 3¢5 ol dliomrs (5153 53 (o0l 5 45 4 5 b 10
350029 015 50T 15 p JoSa (gl 5 50T (63l i & 15 oo (2558 g Sla b 3l elizal byl (6,870 Lama 53 (Slome 25 50T |
wZsta g 0155 TR0 ool (Bl 3 et 2 U ) a5l ) BB (2 40 G55 ) ST ST (55 3 0BT 5 Ses
Lamn & 55 (6,5 5k I slyls 015505505 5 Shas  pdb Sl a3l iisaT Sl oy bl 2055 plowil Ooda 1B
35 ke 6,554

a5 L 0T 81 Jazte (6)bT dslr 351 ol 8 05 8L 0gn 3T 50T b b alejTad g & 5l g3 5995
23 S8 503 Oy 41 a3 RSN 3p VFNNFRY Lo Sl 53 O g5 Ol 3,30 Ol g gl 033 40l 53 (L) (5,8 3L Dkl
08 5 by 6,8l Il Lasei U5l 2l Ve Jazie 5,00 Oliwgd LS (6,850 VM S e Sl ek S me et
Sloslizal L AFY ole sls 5 53 duder A oo & iole3T 05 8 55 a g ge3T icts o S0l of 8 5 iolesT 058 53 )3 B3l oy
Wb s a9 Sl b sy BT gl 3l 4 pals g als Ol ply Jols (L) 015 peT il (25 5aT 400 DU
loosls s oslizad Yo¥Y 5, S8 Ml O ga3T 65l gl SV 50 51 05T e 5 0505T o 12 A 85 55T S
.qu&JSPssze,l;lp;a,,ﬁ,g,b&J.;u_)\,;;mumpo,nﬂﬂ};)y;T_;,i;u.x..Tg;wq

SiolsT s 8 5008 09 8 5 (p= /02 ) F=YB/AVA) 5,15 3 5 5 (6 ylolime S glis 3 g0 3T s 5 85031 e S oy 31 OLES Ly il
CiE Ol g o 5 ol 031 S 3T st oS Sl OT 51 (ST laaly L(p=+/+ ¥4 F= $/YAY) W5 (5 ylabine Sslis oa b 093037 o 3 35
ls e 3 6ol Il (glyls 015 50T 2ls b ys Shas (655 » p o BUail 5 smmnigil (55507 Logs jl o3lizul &S

S 3L Il (slls 013 saT ils (5l sl (6,8 3k Lo 55 b BUL ) s i30T Sl ealinul 87515 ol R =
Gleialy Colem b 5 0 41,1 (gl gimen JSCo Ot 5 (6,8 3L b o 5l5  dor 5 L Al 520 4575 ST K8 013 0T 015 3 s pl 40 L
Y ST o o AR Y o S e Oy KV POV PR [ P P N C3-E o O I S PRI | DOPR- S PN §

s 03kl 6 8ol ot 53 Shas 550 5l age oy g0 4 Ol saT 2515 S8l 3 Sl 35w S (5,850 ansl AnT bl ezl

1o dxs 0
VEOY/ B0 sl s
VEY/ VY e SS5L
VYA

Ay vAR Z.E}'j: )L&Sﬁ‘

(o Slguuls”

(52l 3 Shes

el sl

Ul 6 ,S sk

Ol (68 3L Laea

sl gl OlyseT zils

53

38 5 p U 5 el il ST O amas (o3bT e 5 ¢ ool ((Sola5 (o2l 1,25 668 sraalr om0 glns s b o ¢Sl 100
BYY=00F (YD o5l (¥F 093 ¢ 2l p ke alea sl S5 Lo 3 6,850 Ml (sl s Ol 4T 205 5L,

DOI: 10.52547/0PS.23.135.503 ¥+ (V¥ o las (YY o 53 ¢ iy s pole dhxo

g coe

Ol ¢ S ¢ ASC o8l ke 5 oDl 0TS 7 S ke 03,8 LS (U351 gl st chonn T G O ki 95 B
“QV\YYVAVEFS : -4l SPourroostaei@lincoln.ac.uk :asbul,

oV



https://psychologicalscience.ir/article-1-2158-fa.html

Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LUy sagl iseT ST

3Bl 683k 52 538 S 5 b o Lol (Bl S 2k I
S elawyde O35S 5l de VB F bl jie 5 OYL‘&"‘“
S slas Shes (S il e g Sl 6552k D
e L)l L5 ey Ard e 1 pladlices | Jsal sl
S Y O 5 Slsy) das L5 ST Cou 1y jaeT sl
&Sy s IVl s (bl b YNl (glyls 0l el 5l
(Y O 5 5 gemme) e axlpe [Sie b bidies &5
331 4 dlins o (5,8 5L 5 ol 5 50T (6ol ctlins > 55 Ol
5 WS (8 anal 5 Sromel gt Wl b AS oSS
WO 5 5)1s) S o s 4 |y 555 5050, (S5 OO ke
Yozt J5 Sl ok plowil dlas Jo 5553 (315 sla, 57 .(AYaY
Lg\xuuui.uj!.;“lubal,lux@}?Sgwlémuj;ﬁﬂ_{
ST s 1gs 5 S )3 1wl 035wl dlis fo AT
OF v ol daiin) 6 S5k 5 7 b sl i

o Do 4 oS Sl g 0T b ar 5L Sy 5T 4 5
Aok Gl S| Sl s s T B Sl BL o«
Cloe 5 dwyde o Sl (:J"}I Sed okl 6 dwyde oo
3 ok Gl 5 358 Ll LU aayds Sl )l S8
LS r $SST ) pl 53 2 se Gl @) 4 sl Sk
VY OIS 5 08 )

Pl @M Gl 5 GBI g A ) 5 ol slag B3
OLEes 5 15) Blo3,S" 50l o sl 15 01558T 2305 8T 5o
pplis S LOT ¢S5 Ol 5 Ol gaT il Gaslis 4 a5 L (Y4 F
S8 3k b g 038 wal b (sl y WIS 55 DL 5 5T (L5 50 5
wrlsn @l Ml Lt sel Slapaind 5 05T 5 1y nbie
b go 53 Dbl Connl a5 L (YN0 O 53,1558 s
Soosl Gl sgmse b il s Sdelln s OlseT Sl e
S5k Gllame ¢ Sl S )lge e & glaw b 015 eT 5l
53 5 (T L 5 K)ol lis a0 F L GUL e

4. DSM5
3. Specific Learning Disorder (SLD)

OA

TPY-Y

S o iy (65l B Lol jen ((Sb ) AB Gy el dlam s slis o
was o plil b)) & ol ) ol a oLy S 1z
(23 DY b5 S5S pae 53 (YOIV OLKes 5 e £)
ol 03,575k S5 slaaw o hon 5313 50 6l S 5l i 50
03136She) £,K ¢SS S5 Jlas Jo (sl o5l 5 b oladl
OF e O

by (YY) 0, 5 Sl shl 51 a4 (YY) ol ) Kes 5 UT
S 33 S LS e S e Ganes Gl ol Olse 4
N 385 e 4 > Bl ol 553 5 (S5 Olgr gl 5587
Glooly 3l (K 5 sl s o e olile 53 5L (5,8 3L Oolaal |
el e o 53 W &k (8 e o O)lge s
Sl disle oS A e ae dle o s d e Sl U 2o
02 3 I8 o s demels Sl Jemely sl calie oS5
(YN lalagy 5 (J153) edeTuwsa feuly

Olwle b a7 Wyls 55 Sl >ls jre 55 &5 s S Cull Olaies
Bas 53 5k sl sl s bl 53 T Bl S sk oS 5 L
osb 4 AVF JL b Ll as S ome " 5l 6,85 Il 6515 VAF
3131 ol S5 5 (YOIA OLKan 5 wbl) 5p oldis arlils oS
ety el s a5 g (L) S 0L SV 4
MK T e 50085 el Sls) sldMest! Laseis g bl gloal,
5 3k M5l (s 40 gazme 25 Ol gie 0 (55 (55 ok VM
S s el 53 3 Shes el L &S el add guuaib ok
NS (OYAY OSas 5 0L iS) Sl ol jan g3de Sl
ok (5l ol gl OYLE 5 53 o 5 OT3587 )3 o2 5Ly 6, S5L
31535 (Aida JY3 (ol I I glie mlaw 4 51 31 gl
el 5 eT 5 5 508 (s DS 4 Ol 5 o e OT 51 S
LA O 5 Sl se) 35 o lal dmyde 5 4l s

!, Polya theory
2, Dyscalculia
3. Mathematics Learning Disorder

w2y 2 CEjrm = €6C0 L1 1100 QUL Aval W




VFeY Yo A‘)La..:l JY 095 ‘g_;-".t:“”i) r_,lﬁ«‘tl’uz J

Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LUy sagl iseT ST

A 5 OT 36 s w25 5eT 53 65b polie 5 lacsl 5l oslind
5 0S8 Sl Aiy Jlm 3 sl iy 6 01T
Sl 550 Sladiadl s Gy 65 el esdle (YN (g gy £
AT 3 53 Oljael Jils &S 5l 5 Jolei Jaal 3l 5 sy OS2 4
(78 o, Cpll o 3) S oo LS R 6}53\1
Grailoy Y o L S e 0l (Y1) 8 51 & 4 (YeYY) )
O‘Jiﬁ 4 s edmsdlyl 4 05 9 e ) )lfj}aT oo co..fujj,aT
b LT 4 sladle 5o elal saals O o L adl i
RHIIPICS P RSO [P PRCI Py g NWES Y EVRC ST JCIn
Ooldal 5 Gde cpl o S Slals 1) O3l 2l 3Me il g
ol olaws 1) oleias b g S 15, byl Jais s ge o8 sl
S ol ol S5 (sla3l 4 ar 5 by ol Janl 5L Lo e olutal
e Gl 6,85k 6 855w s b slaslis (3.8 i s b
Y OLn 5 ) 3550 3 30 pammin 6,85k & 25 oSS &
P 2p e G Shs AUl 68l s S ol
Ul ol a5 0150 Eils ol s, S e i )31y el 5l
Sl ol 8 5 Gk 45 Sl b5 5T glaae s S0L
Slgmen i OBl 3 Ol 5T 2505 30 & a5 (Y414 (5 2ulS)
o AB IG5,k 5o 48,58 e sl Slaesd sy 35 5eT
(Y sl 5,108

w8 o Ol (Y000) 55 5 Ltes 3 B 4 (TA) 0Kn 5 ¢S 5o
it o S LUl Aile glag i 5 peh dals (S 5 05 53 S
poehe 35 pb i e (6,83 & i Ol e o 05 o 0T 518
Ol ol ozl 5 gy 5 48 ol Sl gzl Ll ol o1 T b5
I3l (Sl sl Sl aslizul b 45 Sl 03 S oal b 5131 sl 1
5l ‘gﬁfﬂi a5 aS Sledbl

S b (6,55 48T S e 0l COYAA) O 5 Slaey s
OT e 5 35000 gmome &GS (6,5 5L (slaas sazme 5
G 3L Sloss bl 6,850 53 Jem BB (slajlpl I eslizl
S 6,55k 55 5,557 o2l 15 08 5 0l 31§56 6 S 5k Ol
o) n 133 ls g 53 0 868 mlia 31 (5,8 5k 4 536 013 5aT il

3555 S S 58 o sl 5 S50 6,85k caw Gile b

L5l Ol 6,53k Sladame alox 51 Caliie 55507 (Slalams
(YA il 5 (5 g5 00 slod & ghor (35 50T mlin

e B0 0573557 61 53k 300 ot ol 01875 5 53 (63
&1 OT ool 03 5 1oy 48 ol (glalians dilos 4L s 0 8 5
a5 65 5h 0 e 6,83k 5 B5seT Glal b ge 4 ST sS
S 53 5 3503 §le3 28l b (5 slas I8 (YN0 ok
35t o Sloss sy &S5 Ol s O 5101 St 6,8 5l ol
a3l 55 3L (T8 lale) Ll S eslizl S ¢ 5
Sl bl sm byl s S Conl Sl 50T 205 6l b [,
o3litnl 4 ol s 5103 58T W (Gla fud il SO daj Iy
S3b saeplil ST e Dle LSl Sl p s sl (5,5l
0S5 e G Olomen LOT (51 5l (sladamn 53 (55 50T (sla
Sy cmlie b B0, b lagil STl HIBE 56 5 (L rws o
5 1528) 35 Ll (680wl oy g 5 (K e ips @l eslind
SS LS Gl S by 55T 55 g5l 3,8 (Y YY O Ken
) 35 0yl L cla g5 Sl eslizul 4 Ol g oo dhazOT 51 4S540
sl Il 53 5L 3 08 (Shs o S (VT OLKes
5 63 s 5 Ol slaaiar 5,85k IDest b sl Bl isl g
(o) Sl 313 5105 8 b 55 ags ol OLT (sl | b
33 yaim S Oy seT 205 05,8 03leT (gl Bl S5l (1144
S OS5l 0 sa(63b B seT 9 el (5555 S 0l 48 0 L
5 sl 5 (Y (B a8 e oSS (6,8l s Ol e T LBl
Qabsjy 53 457 jldasn (slaIlab yle US55 a5l Sl p3Y iy
e gl 15 i O35 S | 5,851 3 sl oo s (g0
b 5 s 28 BT Glalms 4 Jaite Sype 4 Vb
Wb ¢ 5 93 ol O;;,fﬂ;ﬁ,uf,;.m;r\,ﬁ;\ sHelS — o5 (sl
(oAbl (o Calitee Sl G156 S1ols O3 57 sl 05 54 il 5 e
ol 03 4 i (VP () AL Bl 3 sl
1 3k mile 5 a3 b 015 T s Jolas (S5 8 51 0,85 50T
5 OIS wsl o8T L syse lalee S 43 OljgeT Bl
LYY oK

04




Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LUy sagl iseT ST

il Sy 6 S e DT 5l s agsysts b 05T
S a0yl 55 aT (aole e 3 g claosls o 54 o conlin
Gllail (slacs )5l 5 eslizal 53 0185 5T & s (Y4IA) 035 5 O il
Ll 6l ey lacaba 5 5 mlie 355 4 5 L8130 ogn sl |y 2y
RELGPPEY

(O35 T SRl o5 seT 48 (651 lel 5 5 Ls S (5,8 dod 51w OOl 1
T (6 0T 31 O 50T 5 005 50T L2005 s Sslizal Ol 5 e3ls
28 b (6,55 Lo 55 5 A S sla 5 geT (sl (51 e
33055 6, an 3 s ools Oy el il 30T s Lol ot
Dbl s 5 A gllely Bhsp 5 sl Solis ks VWA UL
S 3k Lammn ) 28 8 515 5558 Sl 01,8 58T 5 01T 2l
(il Slpkd (s llgme b o s Sl
Sy 3l 3Ks Sl la, 5 Olusely 5 (25507 S ¢ s
53 b Jioms Slayll ple 5ol jen (sla il 55 Of5seT 5505 doa
Olajar als Jols Olusply UGl ogdle slo Al o s
Gl paali ol a ide 55 (BT Gla bb g sl (s
O590T G515 (Sl b colize o550 Olulis, 187 o 5y g0 (85 00T
CsiBge 1 |

I Sop oS S sk SNl ghyls Ol ils a5 ok
3T o O 53 08 8 15 s i e 01, 015 5T il
GHR5 93 SOk 4 g disd e el B el Gl 5 osle s s
&l VA OLs 5 03l 5l o) A, o 13 oy 350 a
S ey Slalllan 5 Lo 23, plonl (b 6,8 3L VM| g S5
AT O 53 semes) Sl L5 3 50

G S Sy s S 3 5 sla iy 5l eslinl
BN sl gl ablas 51 0LE 55T (sl 53 (YA ¢ o smny 90)
ol 5l (YOAOLIKr 5 5 ,m ) LS o oalizal Ol saT s 53
agn g k) 1,8 e oSS S e g 05500 sl (sl Ll
sbls 0858 Glp sl Gl by ol dslae (YeT
(5152 S (G50 53 5 Cel a5 Ol Oy 55 55 6 S sk oA
&y Sl 5l oS b Ol 01553 53 15 075587 SIS
dal g (6,8 slo duyde 3 CanSls 5 fams 5 (gl SN il

Oy

S 2k ladasen 510553055, 8alinal iy 5 25507 4 (g5 5SS
(YN GL 5 ads) ol

2 Ol 1y 6,55k slaa b 5l b & das e Olis Slallas
S g ybm ol S o3l Sl (5L Lae Sl b 5o b
3,8 o S5 e i 5 b las s Sl ke 6,50k
A3 b LS e ol ) b 6,85k e 55 (6L oyl g
a5 s 115 a5l (6,8 5L dlas5s Calise slas b o3 8
o) 3557 walp 6,83k 5 (po3k Gl (o e 1S 3L gla
(YN Gl 5 p S

VMl glls Ol T sl gl Bl il S8
Oljen 40 45 b il 5 & e slgn el CblB (sle (55 5L
Sode & s Sy 05500 sl OlyseT JEls (6,8l 5 ol
3 S 4 5 b oS ules 5 Olajan 35 55 5k 8151 Ol ¢ 5 SV
43U pde 4 ar 5 b el Glaau e 5o g a5 OljseT I
Ja;uw/\gg\,&@)\yymm,u%@@ﬁ:C\iurxu,,,z,
Gsls &G Olge 4 AUl (5,8 sL (e (YIV (LI
¢ 90T O LI ws don 4 Ll o ‘r\f " (‘\? Shylen 55 geT
5 1BLalS) S LS agle Ol e 5 Ol Els 018 0T
LG S o oSS OjanT S5l 4 Bl (6,850 (YA ¢y sl
OLis Shas 5 s lge plal jr ol (S5l gaind (sla 55 gaT &K
(5 ynlS) ST L3 Olajas 3,55k (Cind 5 Do bl el
o Jb oo AUl 8l (ulde O pde gl (Y414
2315 e 5 6 ,on05 ke ey S iy cnl 1 Sl dal g ol jen
LS Ol aaT 5315 5 Shas 3 g 0 Ll 5 o0 45 dad oo ) 5 OT e
S Dledan 4y L BLH (6,8l as 2alS 1) CSCa p 5 5 S
G L aS was &yl 5 aiS (5lwesleT JSKE 4 |y |gzmee b S o
) LOT s ila e a5 5 Asb atils il 015507 21> ol
LYXY () LS

ol 0k OT Sy oo Loy S (6,8 5k (8 S 55 8 i o
3 A5EK8) b5 sy pla e OT Sles 28 Sslizal 55 598 Js
S o il 4 (VYY) O 5 esbsnl (Y YY)

T Aol 685l Gl bl s Ly b

w2y 2 CEjrm = €6C0 L1 1100 QUL Aval W




VFeY Yo A‘)Lq.i: JY 095 ‘g_;-".t:“”i) r_,lﬁ«‘tl,uz J

Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LUy sagl iseT ST

23 S Lha Ll bOT Usl a7 Slyael Jils Loy s i 8
a5 obile Bb &30 VY L UUs Codom Lo gas 1 sl 85 50T Sl
Gl bk o Kl ol 5 lesT 6,88 05 5 53 53¢ olas &)y
38 A g gy O1358T 2005 o 5 5 A B5lal Dyg w09 S
G a5 3 oslital b Opa3T iy Lds Ol s Olsel il e
038 33 2815 b 55 S Ml 505 830 pebas S
3558 050 T 53 s Sl eSS 05 8 e 53 i |
ol W ga I 55 L35 S8 OgasT p g5 &S Sl geT 5l
S F 5 s BOT 51 88 a8 s j3 Lged L8 Vo L Jiagh 5 Ll

Wb delsl s g

AR
e Coma oS 55 gl pss 4L 05T 815 'l Gasets s
Sl G &S eyl L keSS BT 4 5 Lyls K
LS OF Y OLKen 5 65 9) el p35 4L sl 605 (2ol
w&d\ Al osliial )l Gl gan L oy OIS (gl g
oy il o () s 5 (V) L OT 61880 a5 ulie 55,055, 50 YD
ol o glslzel OS5 (5525 by S S ) aLL
MNP e ol 5 S 3550 0T gl gome 5 gaad 5ls) oS
sdaT s 4 Ve I VL S ST ST L OT L s ol 3 8
@3l Hlastl s S ¢S5 ol (VA gg,\)&@”.@@up ol
Lol OLE 55T 51E3 8 15 ol pss &L OLE 5T
LOTL gl o33 &L (Sl o G5 53 01y saT tils o7 Sl
sdins gy a sl Gadeie iy S OB L1 Al 6 i Wl
b § G S ol ety b gl ) 5s L 4 Ol jer Sl e
sl SKaassy Gln 5 JooSS bl pss b 08557 51 s V8
DL 1y losls iy gl 3590 2 4 a5 (63131 Ao ps VS8 s 8
O e 45T ey g S5 4 () Jg.i)auuT@.w@l:anq-jL:..u;@
somalie Jomoly 03,5 Iy &n 53 (2Bl y y3 53 O30T 1 JSCie
Iy 5 (Ao s PY/0) badlis &) g0 DLl (Ao ys VO) dlies >

S5 ol oSl (A3 #Y/D) Jiolo T 5 it Sl eslizal b Ol g 03,8

350 33 okd plonil g2 Slallas (VF OLar 5 iesl)) ds
A 5 Sl 08 Sl gl 015 5eT 20 (6l s mmecsil 25T
Sl O 2eiils 5 Sliaw 5 O gaT 231555 50 53 0k plsil Sla ta s
Gan) )3 0k plawil Sl i g5 53 e (Y4 YY 0L o15)
Sk Gladese 53 3m g Sl S by 6,5 3L DY
4 pol Ragn el ol eslinal 1S A GLLI D) e 4 5 ol
2 phOLk a3l 25T LT oS ol iy (ol 4 gy U
el e &b 05T sl ool 5 Shee Sl 5,85k Lo
ol @ El 5 bl S ST 8L, 6,85l Dl sl
25 4 ol (6,850 e Olge 4 3l S LS I ey

Al eslanal (ol o\)“,.aTu:Jb dad o jiwd

9
Ah Al s s WOEASTCS g e Tk (A
T sl 551 ol 8 05,5 L 05T s = 0305T o 5 51 (o T
B 68 3k el (asts b 01 e T s Jazhio jilo tins5,
VENNE Y ans Sl 53 015 Ol 355k Ol g5 lots) 053 &y
ST 13 Jal 5 o nd 53 (Sladi god &) 30 3 Wa s Sl o
o 230 253 Ol 1 L 587 (6 8k WM S 0 o 5 oS s
s e Siash 4 ool 5,8 5k I Gasii by a8 513
olo Cuigm 3yl 53 Ol gaT J2ils opl sl Olajely oled ol 5 (ool
sl g 3 ek 4 S i ys 55 aT daliy 5 b pOlel Sliassy a1 F0Y
3 e Olaaics bw g W3 Ol3seT 505 ol s & Ll VERY ol
555 4 5 15 oLl 5y 3,0 Ol e L 55 (6,8 5L YD
3355 Jhre ks e Kiagsy & o5k 6,8 2k I jasis |
Jolm 05 Kanss 53 50 ol Sl ledd el alol o yos
s b jme (Lo sa U U & gos el () BN (glalst e adels
A il s Stagsy a5 i S (85l W S e
Ul Lods 15 cla wlas b codd bime &5 8 VF o Sl AS
ST 035 aile e 5 Aag5 lrl 85 2550 55 Db 5 A1)
3 s 54 L3S ST pdlel () (11 VY 0l geT S50

!, Math Kangaroo International Competition

oW




O‘)&“Aﬁg‘)l‘*‘ﬁf

o3litul 3 g0 oSS Il Ol g 4 5 ST Ol LOT o 516 s

a3
sin lSal) Sl oa g dnl e JStia by a3l S Al (g R0k a At L o) pal (il I_D Copy
25l 2 a5 gla e ilaml, )
16 responses
saslh e g0 5 -2 (12.5%)
2 (12.5%)
4 (25%)
4 (25%)
—3 (18.8%)
2 (12.5%)
sl s o 5o 10 (62.5%) @
Ly 5 dilea a2 jlga —12 (75%) @
R AT —3 (18.8%)
Sa el b gl £ —1 (6.3%)
15l s 5 ksl 3 g3 S haw —3 (18.8%)
1S p 3gae S ) ~5(31.3%)
s s by e pnlie 5 —3(18.8%)
oy il (g0 g e 4 (25%)
sk 5 s St 2 (12.5%)
(0%)
10 (62.5%)®
7 (43.8%)
—1(6.3%)
—1 (6.3%)
} 2 (12.5%)
1o S e (0%)
Jlatinl 5 3620 S p2l=0 (0%)
i b g e panlae S o 1 (6.3%)
P e g 5520 (0%)
ol 2 ST (6.3%)
-0 (0%)
|0 (0%)
5 (31.3%)
4 (25%)
5 (31.3%)
—3 (18.8%)
220 (0%)
0 5 10 15

N 3350 38 (21 £98 Sal O HgT Sk owy 9 b Y s
ER ¥ (b Dl K b A gi b (Db 8 58 OligeT I
Sl As,le b S 15 eslital 3500 55T Slads y3 & Llagsil
VP (5l e oS 5 5 hgn il (53 (53l Ol5d (L
sl Al e ¥ oS el gl b (F JSK8) 6ls Olsd (63U .5 95 5 5
oo B8 A 535 S s Sl ealizal b 5 gl tils Sl 23Y 0T 5
5 S ol Ol &S5 G a1 ST (5l 3 0k e Sl
,|,:~>@,,u@,omt,,mw,'l@u,&v.,usﬁJ,‘\\,atxs
D13 857 (62, 555k T 5100 Oy 5l gl 2 53 350 e
55T RIS & ()50 3 ol Ol g A AST e 3L )3 (5L 51 5 50T
A dal g K Olsd b (S OT Sl s 4 1y Ol Lilss
S8 el Jils ol oS5 5 IS o ol a8 4 L )

@i g b bl o)l Sley Cusgdome aal 20 (5L opl 5o LS

OVY

S Wlos S Olo LOT .l g (Y0¥ +) 01,00 5 3 gosms (slaasl L
laadions IV zul 5 <S5 3 (6,8 5L Bt (slyls Oy saT tils &
ST S oslial b 55 e S ppp el 2L b JSC
3 e 47 deT sty +/AY 5 b dlons SPSS26 S 4 5Ly S
SE C,lo el s ol @Lzs Garg by .,\:iU Sye0 9 0 /Y
558 Sl s o gl a5 peT 5 i Jo S e
L;x)\;.“mz;,g..\,:\ﬁ.ljmbzgyﬂu?wtguwﬁ@b
On 5 &5 el Lo ot slgiiny ol e Sl pys b 5 L

s oalimal Lol 5 1ol o b ¢ o Juls (Y41Y)
SialeT 5 et 5 53Le Sb SUT IS 0 S aly 25 50T
2o 3wl &K Lk A b Sy by Wy 5 S0s) 4 a5 L
Lis Sonss o ol aam 5 L) Jpds) i plowil 058 55 a6l
S aalial b el o35 5 53 015 50T 515 b BLioH 65130 4 Sl
w5 S0 eI Gl 5 b ol 6,5l s UG
Ol s s eslimul 3550 6,850 Lasus (gldb 3| (5 sead .ol

ol 0 0315

B (E\ M E D

L S o TR

Sl oud ool DBIC! 31 oled ) CH

oo 53 (S lmn Sl 5T pgm o 85 4 25 g0T ol S 05 5 sl
wT3 55 Sopl pesde (T 05,8 ol oS Jlmys s plonil
Sl i 43 8 o 55k pobe 5 B5seT slacsl I aasl

e O35 T 810 4 i gy o o e Jo L 887 55 2 520Le 53 5 g 5

&Wgﬁ)(ﬂm#ac€ﬁ**vmﬁq*\ﬂ*.é‘ W




VEF AY0 oyl YW o,y 9 L@S—L’.&J‘}J r}l:«ﬂ\.l’m J

e Lo sla ol Ol

e

8 SIS AR S8 W o Jie gls Sl Ban 505 lay

o e 83lg0 £555 9 295k 28k el gy

Ay Ao o dy (285 5 Cae sk LS

Wil 53k 3 sbd £ S

AL e o Slasil Jold & ol (G5l ao sazen S5 5 g
A OBl 5L Slade  Gdate 45T das o 1) OSG! pl 5 gaT s 4
Sl 40 gz ol LS5l 1 (S 45 Sl e 055 4, 55 (0 JS8)
SO e sazme ol Gy (S5L Sl Jos Loy 5 dbSl O 58 6
Lol JI5 5 oy s olael Sl 4 (5L cpl oSl Hldie o zaS
}Q.S:L._l}isqf@lﬁo:;gfcé.u{djl{.@!&bﬁ.
sl maz G5l ol wls S oy Cald el 5 S e
AL gl s 5 sh e 01 5 gl s 4 paz Jool 0T 3 87 el slis 3L

S 1ysde dm b g (gd o0 035 bl amin (595 &S (o3ldel o

oly 8 sk aw B &S 5l el ys Jomoly 05 STy 0l 5 Jas sy

3,5 Al Sl s d e s ys Sy

e glydd 95553 g Olaed (O 3L plsal 85953k 9 olsed i 5

SOl Olgd 83 31 oled I IS

SEls S eT 5 B Cush 4 oS sl (glgsl (F SKa) adibl> (g5L
Ao g2 53 S (0 ESST ) fos e e 1B 4 imen 5 ST
Lo, 8 iy ol g 558 0 03l Ol )'}ATJZS\; a0 O,8 galaws
Ly pobas b 5aaT 2ils o pd e 03ls iuled dizes S8 &S aon oS
@,af\.xs\.\ﬁl,mrﬁyasg;,ts,;,aﬁ)%,bu@
o3b93 Syge il b 9 Ll o iy DL 95 s seal (US Ol
I 1y b8 i aSs 405 Olej asl Fr 50T 23l 558 o 5 sels
5t Sgeo Lol e ()i 5 D)o 4 (3L ol las S5l S

Ll Loyl sldas 2ol 31 L o2 5Ll

oY




TSR JPS T B

53T 51 uoman 3513 5L Jas Co w5 S jad 5 SE3 4 YOFA (G50
Sl 3 1y o5h 0 Al amino g5, € Gode 5 dulil | sliel Wl
Bk sh e e b5 US ) alla e LB LS by e
N tomio 5 (550 53 ey Vo FA pgazmn & (Sl oS 555 o0 ples

(V JS8) S 65,5 gl 3l oslss b espd  sae

an ¥ e ¥
| ]
a# -
F PolEA
S
[ 4
A A ¥
I
L i S Faa

£ s i

Yeth 83k S

4 &S sy slad 4 Jode o KNS Glagl I S 555w 5L
Bl s odd &yl (5L 55 55l o0 SalT 5 e Sylge Sl
5 e 536 G4 S w dgde s sldel gLl osdle Ol 4T Ll
S O o 5 e o 3l sazms & L LB (651 ST sl a0 s
o gl Gile)T 5 oo 5,805 Ly S S35 0l ad 5L
S35 5ol 2y 5l 5saT I el a2 OLL I ey IS (e

(A JS8) &S s

OV¥

5 3 S Ol Sl 0 Mol ez Joolo b 10T e ol
S - Slel mar 53 Sl S B g Slel Sl (5L !
4 e 5 53 B e 5 cmline GlaeSTh 5 S
S s o Sl 5 Sslis Leseis 5 wdis S S ls
O550T 213 48 ol b dom 35 L el 015 3 5 5 48 gama ol 53 55 (6,503
L5l ol il T i 5 o sl Klas b ol SR
SIS 5 D)3 4 3L 48 gazmn ol (S35l A (B e WOT &
A3l oyliw Lol jan (g3de Oy g b jliel .l O 5o Lol o
Al L3 o) B S 2o Shas 4 a5 L s s Al e

s

e AL ot

72 hed Sk 4egomxe 0 KL

o5 G sldel jadeis Coda b oS Sl (glg b e S 5 5L
i S35 S5 Sl B sy el )l sk ol b alin
o2 b1 oslre s alie e 53 T tils &S oKr L el
S G pB) 5 b o s (BTG 4 (B 53 05l g0 Las e
dmio IS (olum b ESS al A a s e 8lSl Al oS
Iy 1 ssloes 5 alis (5la 5187 Ll g5 5 50T 205 4z Ol 2358 0 LS
b onl 03 (B S8 s 5d e plad (3L 358 (Bl amies 5 ST

""TVGT{'}(Q.”?T].‘P’¢€(°A,\”?"\(°Q,*\’.\'é\ W




VEF AY0 oyl YW o,y 9 L‘S".S-LL&JUJ C}l&ﬂ\l,m J

O‘)&“AJQ‘JL"*‘("}.J‘

30503 T m 5 09037 e 81z okl DY g 5l oslinal ) shte 4
Y 3 8 0T SV w45 s o3l (g st L Gimen (A0 30T
355K 05031 3 g1 05l (6l 553 el b 55 ST Ml s (180 90 5T
OT O 5 555 a5 1 (s3nie (Slay 328 3 L3l v 3 Al ja
bl s 4 (s O155aT 10 (B laaest gl ronin L
25 Pl ol die S > s OlseT s (gdail 5 Lgﬁf)lfdu.
J L O saT s 5 g oo (b Slsis 5 o e cosl o 4
GRS a5l s iy o5 Nt 5 S Syl 4 bl o)
Gilln 0357 oy 5 05037 iy 81 (i3 n Oleoli 5 5 Slagsiall 5
J= sl 6 sl o Jigu A ) S 0057 83l oo Y15
A &5 55 255 6SUS s o glas ety 3l Ol e LT
I 3L Olsply SUSL 1 oslizal L 5 (53lme &) oo 43 a0y g 3T
Sialan 5 51015507 2505 51K o Ul b 03T ol s 55,48
G52 JiB ol per & dlis 5o WS e ol s g 43 S
Sy 50T 315 s o i Iy 015 50T 2305 (61 Alins Oy guo O g
i L S B eles 4 1S Sppe 4 1) 35 ool il a
1 Lald Oljen g g 55T SR> s & i) Jomoly e 5
OLL 53 .5,8 Jluyl (0Ll bl Al 2alS 5 ol 1yl Jooly s 5507
58 055 S sl Lyl p5 L 55 0 g0 ST ey () 50Tl Sin

.af)‘}&lﬂqﬁ)w)ﬁ.’)ya-\ﬁwaﬁdLﬁabb

9999w S3b A U

35 6168 45 glalaykim LIB 53 Ol geT L2503 4 os 41| (gl gima
S oslizul | gimen 51 3ls S b Lol b Gaate Ll 5 geT 20> 8 487
S5 3 2S Gla pl y go 1ns Soslite Do 5 dal 3 4 e 5 b iomen
sl 1y | gen 3 oslizal Olej dimdl 5 oo OFjgaT 215 5 Wl o 2l
Gl g Lyl 5 )50 (85 50T Slaclab plal (sl ST (525
53 daey S 5SS a6l ol 8 5 3T slaes 5 sl 55 seT
Fsp 5 sl gy sl b sl JUS sl Olesely
kil ) gl JUST 53 58 55 LU sde Ol g @ 55 5,0 Ol ¢
Sl (il y iz 35 90T (ol gz Jluyl yogdle 2la3T oy S
sbul JUIS 55 Sl 1 a8 i85 55 05} idm Sy g 4 o T
53k ol b Sy dia B ala Olugely 55 tolesT 05,5 &l podks
3 Sl ol i 90T EMIe 31 (6,8 o (615 o iend

s IS VEY sl sls 5 s 5 e JLe OLL

ofes” g JloiT oy~ Shhowlbd Gaods ) Jyo

5500l EollJe=
sl Sl _
753
A \% # [ i Y \
- . | . R ST sl S Sisl b bl 5 by
S3 Bl) (p ~ D) R Al )8 = = .
o S s s o2l ol s )l die <l
s > oSl s = Gl g e 4 = . X Z o
&b S &b S S I S5 0T o
— bl oS
il $5b s sl slale, e T
o iu SIS 5 3Ls ys 55 eT (6l some Sl &) (S 04
S S (659,935l 5m 53 505 SIS ST 3 @SGaly Jlayl Gu b 31 ek S5 L ediassl e b okiassl bl
sl Ol e
z Sl 4 S S sk ) 3
okl 85l sl 4 = Ss35e YFA G5k SR ks pols (B e
ok S5 e ©slgiiny
M" = =
z z oS e S
sl plnil (i b g 0,80l Lo 5 Syl Glali i Sl bl 2 a3 03 Sy (o 2 5 3L 53 (Il Wt 4 05,850 Jomoly (oo 53]
Sy g0 53 Slkaal e Lol 50l 55 0dinaol Lo i Jomoly (g 1 3l s (S5 b G105 255550 5 0 S r‘i"‘ 23 B85m4, 25k lekiansly .
2,575
o0V




Q‘)&""‘)@“}L““‘ﬁj“

sl Ol

9% 4
A \4 # o ¥ Y Y \
0 S5l b p3b b s 4 4 5 b (55l e 53 b3 55555k 1l
sl Sl i s
Sla s e T (sl gee Ly iyl (5 ogd
ol wleS (69 00 3150 55 9l goee Lol Jolss
3L 305,85k L g Jomely Jloyl 5 odinnsl aw 5 dltes Ll bl
3B 53 odnssl Lo g Jomely (o) Sl g G b SIS S 25555k 2,555k
. Lasl
. ) S A Jslee 55, YARY 5le3T 65 8 w Kke Lol iags 53
L 5y YOWA of S 05 8 5:55ka 5 (SD=FF/YD) 55, 1Y 5oba ¥
% iyl 535131 )35 (SD=01/0%) 35, Y 5ol ¥ 5 Jlw A Uslae
) ) Sl 53 VY sl 5 55 5 adiby OLL & 1) (olal o33 &L VFeY
Ul den 4SSl jas copllly bl ulal L5 ST ES 8 b el
: CYUCINGIN VI g Ve M I S i P C SRR S |
00 2000 4000 w00 1 W u? ‘Lf-"'\'“j )LGL‘ k.f"Lw‘ » cl‘}f °jjf Q‘)_}"Tg}:‘b )‘ ﬂ.’:g'»l 65:5
asadl ghy
Bosls JLO}\ @)53 K ;}L:J )J @'LG)UA J-U‘j L}&JJ} QM Q‘J:.A })}A DL g:,.w‘ ol &J‘;
o9l (SBodls .Y Jous -

_ St J32 i o) Balal o I 1l st S (655 g e 01,45
03T e 03057 ey 53

> > K S astls g Gl (w2 4 SR
OB/+¥F+ FY/O: oS o315 SPSS26 )ljelpj 33 LT 05,5 5,05 5 Lesls 6)3T@? o
YY/VYF§ YV/YAZAY Sl ol ol e C e v & LT o
\/ ¥ \/VED Sass . ool 0 e SN T gk 53 S el s 4 o5
Y04 —+IAFS ot dloj mis @lyls baesls (i sranl (95,5 5008 0037 mls 4 a2 55 b

® ® "/"’5 S 515 O 55 08 OgasT cpimmen (= /VFY = 2/Y ) Ll
Vo/eees FY/Dves oNbe _

VE/YOY YA Y./a160: )l::m;}bzi\ (f: \/VO\ cp: '/YYY)JJ)‘.))?JJ lﬁwk)‘}&)‘ aoals
+/\YA Vg4 ;;: JiA_LﬂjT u\ﬁT Cewd & \y J}u\> C))}.p @ c.’-b gf“’l‘.'-)‘}); J:.lz.'i (:l>u| )‘ U
—/Fe V/+AQ - .

N . e G o 3 n OUS 0 it &5 il g8 o gl 4575 pbOkes
SY/OY FY/D Sl F= YO/AVA) 3,05 595 olslbae Dol O503T s 5 0057 iy
V4/0FY0. YY/AVYFY e ol ool .. . T A T é g g —

e Sl o b Oga5T ey 53 5 GRlasTes 8 5ol S e 8 5 (p= /0
— /Y% AR S LS Js
_JfE R s a=lde oS das e Olis ol Ap= /¥4 F= #/¥aY) WHls (g lalime
63k BT iy Sl eslimel & CiE Ol 5 b 5 ol 03 I8 5T
It glyls OlseT 2l bl 3 Shes g5, » pbdll s
ol e 3t 6,8l
T4

""TV”‘T{‘)(Q.";'T\'."ZQ"{“,J;,\”{.""]“Q,*\’A'&\ W




VFeY Yo A‘)La..:l JY 095 ‘g_;-".t:“”i) r_,lﬁ«‘tl’uz J

Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LU ) sagl iseT ST

09T g 38 0 ko &I il 31995 Jalowi 38803 T o SN S1.Y Jous

A st mhe FolT oSl ke o3Thrys Slysdoe psanme
< IAYY /oY VF/YD VFAY/FAA \ YAYF/VVS ok ol Joke
INAY A YO/AVA YYFO/YVY ) YYSO/YVY Bl s
PV /24 AR\ 004/0+ ¥ \ 004/0+ ¥ B3R Cugae
= = = AVIOYY v SYY/VS o
= = = = V. FYOY/ ¥ i
= = = = 4 FEFV/OVS ok Sl JS

5aasls Sute 3b 013 aeT tls deass bk 5 B e il
VM b O 5T 2305 53 0l s Slsl; SV 2als 4 s
03lizl 45 Lilo3 S Ol (Yo YY) 0,0 5 Jo 35d o Lol (6,550
St 530 Sl 015 58T 5305 (o8l 085y Jlims s (slags 55 Sl
e S 4 5 L oSS e Ol (YY) 0L 5 0 5y 2350
Gllaze o1 b )3 el (18 ol r il sl s (55 5SS
) Sa)sld 035 s 53 4 4 5 Lo S sl b (S5
OS5 Ole 43 O 5 gdome O3y il 5 g0 015 58T 2015 col jan Sl s
Sosld 5,8 a8 bl s Lol sl asls e S &s‘;)’}ﬂ“- s ge a4
Ay ) g 5ok S 3L Lame 53 ol pen Jlzomss glal !
Jlizms sl 5 Lajlnl o)ls (6,800 5 (ool LT3 5 2
e L5,8 o 15 eslimal 340 BT ol gl oS Jgline
Setyls w5 Bisel gl Sy s 8 ool &,
e 563 )8 i S sl plie 55T Glagiidl 5
SRl S T sl (BT (sla e 5 lylpl
B (oromen (Y118 (5 2l8) 3,0 05lal 0T 5l eslizal & dnaddle
oo &by S5 5 oalinal 457 sl Ol (Y4 YF) 0L80es 5 &K tasy
DI ol Al el sap 4 Llg e ol (Gile el
w6l A8 Lis ) ol 6,55k 4 Lol B 5w ¢SS 0l 50T
BLl ) smeacs3l o) 6 S S 4 513 0L 35 ol ragh e
1S (2L 5 Slas 35 4 il o sl (65 5L Lams K s

S ESLS Sl S8 3L I gl s Ol saT
o pkin $SS il la ST o 1 Jeole il 5 G 3yl 4 4z g L
Los 33 48 LG Smail 5T & S35 ans Ul o

O30T S5ls bl 5 Slas 350 Sl 0dd |l 5ls Hlw (6,550

S5 omi § Som
2 2R el 3T SU )y Sa b Sl e,
G 5L sl glls ol 033 &l OljpeT 5l ol > Shes
Lo S|y ags 53 b plal L S5 bame 53 L,
Gl o575 55 1 a3 b o3lizel Sl > Mo (S5l 5 sk (6,8 3L
Lo Sl oslizal 3,8 Sppe b 655k L ol 53 gk
S 3l = 233k w5 s Jeos (35507 Glacsl 5 5kw S 3L
B o s ol sesTs 3l (il dhaie 015 5T SE1 s
plowl (sl tassy rhy 4 sl OLa (VYY) 0L, s 5 018 tass
5 S sl I Gl sl sl Al 53 e
Giasy ple & S s ol pled Sl ey Db il
bl 88 3 s 5 omin (5 sl Kl e3linal (B 8 50
LSS b s (W) 0L 5 &8l oalgiiny fol o
Sl s | 5 (b 3l (6,5l Jaoe 53 5 g g S35 50T sl
sSlee 655 2 p kOl el EigeT & sls O Ras
2 2l 685k It lyls (gt pas b 01T 51> 5L,
Bl S Lokl Sz ol . Cdls Sote S 5l (6,80l Laea
ST 0K 5 58l guen 35 Ko hash sl
L) Olbl 53 05 saT SEi1s oy 50550 2l 65k L ijseT
Sl s 3l &5 ol 4T Sl 0313 DL S 5 Wlos S g
@u.g;.ﬂt&,:g,dﬁfsg,muﬂum b i 5 S laa il 58l
S oslizal 55 01 55T 487 515 OLEs (YY) 0L K 5 128 tass
Slsl 4 plaws Jgud @lp 1y (ol 5353 55 smasil 5,505,
3L 45 35> (W¥A9) lules ils on oo (8L pd (o2 50T

3 S5 Sy oS Olge a ol ol 5 S, ste Sleys

oY




o|)&w3@\,wﬁ,~

o1 683k sla Ol ply UL 5 48 8 0 Langs5l a5l ed 5
et LS Culea 5 Sl 1) Lls (6 i 5 4 5L &S Sl seT
5 Sl ol 1 A8l 5 o Basn s SiseT oS sk S ST
4 &S gl ols (685l L 53 LU a3l e
53k OBt slols 05T mls Glays 5 (gl Sluder pslts
eV ok 1y 55T mils slamly 5 Colam 5 diS eslizul 5L,

ins aall o (6,550 s

S Sl Mo
23 sl ok 55 6 87> by 5148 S dlie o) 095 BUST Jgol 51 89 5w
SLblb adle oKty 2 Fpshe 5 oalitils) odSails 55 35501 (5455 a2t
Sluder 53 S A0 Us aw (R gh opl 53 SWS sl Cole )y L S 4.l
rquQlfJ&fC.afjic_Jé‘fQ}Qu)&jlﬁab)ﬂa\&)JT@q-)Jéj}»T

@Lﬁal,l,J&JQLQUAM’Jas)bjbu)l{)ao\f,\:{cﬁ,&qw.aﬁ
el 0k 0313 Dliabol (3131 anlalit Slasta 5 oS 05k

Al e o Sylom 05 5 65575 by JB s rags )i b (s
lealy 4 5 Jsl o 5 (6 5875 Wl Sl dllas ol 1O N 9 51 &0 SE
.g:,ﬂla.x.zc\;,;.ﬂlp\ﬁjryolfx,ﬁ);o,)u.”v,,.;wp;g\f.x;ﬁ);

2 6 8 gn s a3 45 Ll g (3] i O iy 555 Ble SL
IR P

5 05507 2315 (G ) Oy slin 5 Lazaly 5Ll 51 alews g oy 1 10508 9 (TS

.;;Jf@@lw.\sbi:;a.m;;;fjsﬂjxa\,;f@m}

OVA

2 Hl5 e 5 Sl Jiga oBly 6,83k D (sl gl pss &L
3y30 2l d 33 013 seT Ll ol OWSCie 2alS 4 ¢SS (gl
3,8 515 oslizul

Loy goms 5 (SG.Cabls 352y 55 gy suome Sl has )
il BT SE dlie OS5y i oSS pde
S 55 g0 Mgl (LB gy ey 5 550 O 5eT 2 5 G
fr g b gmen 5 b S L 55 55 i ke sy Slalllas )
SRty 55 M Ol g o5 5 B5seT 45 8 Dy g Bl 4
S5l 5 DU 5 sla 8 5l ealizal g ¢ i s ) 2! >l e o
bS5 5 gn Mgty (ol Gl 2053 53 3 50 e 4K () 53 3 g 5
S35l 3 Shee 535 5 sl slail St S 4 ar g
Sl Sl 5 (b 4 (ol S5k I shls Ol T
L (6 D5l ol s DUl 4 a5 b b sy 55 (B 5T
GRS 0l 55 s BseT Gy 5 | sima Bl S Ol mlaw )
Jeie s Olalllas 53 457 548 e slgiiy S | o ol S5l Lo g
Glr BisT Gt 5 250 B 5 5 55 6,8k S
O B U o e e e A T LY
4 Ll 5 o 55 5Ls 88 0150l L 5y Bl 55 5eT (slaaal
S LS (6l Lame ol (S5le 8

s e sls B 55 s se (sl Slasil e Sb 4 e 5 L
6 345 on sl Bb) 6,53k Il Glls Ol gl JHIs Sl
BTN RV-ONEN NN || SUC RPIN WA PTG PR I B P

w2y 2 CEjrm = €6C0 L1 1100 QUL Aval 1




VFeY Yo A‘)La.in JY 095 L‘S'S-L.'JJUJ C}l&ﬂ\l,uz J

O‘)&"Aﬁg‘)"‘*‘ﬁj‘

&b

caw e SlHLasl ol Oledes (5] Slasly (VFrr) U e ol i

CY Oy (V82 Lo ple 55075 5 o8 5 5 tisilanan (S50
Olgol 20l . Pl

Ll eomzr e 505 ¢ o ST € 5 g5 (ol il ¢ dlralis (o3l e
5 palin 6 55L 1 (S sla (b Gob Sl BT 5B OAA)
CVAONVA o ot il o sl almn 5 50T 23 013 50T 2015 (5L 5 4 6De
Ar&-Vay

http://psychologicalscience.ir/article-1-363-fa.html

2l T ST OFAY) e (55 5 4K ¢ AL £ o (B
G153 (Al S8y 5 s = DLl 2 U poer S
X WA P (ot bl slas g glews 41 Ol 50T

https://psychac.scu.ac.ir/article_14110_0f459966aafbc3a
8da8ha3720064eb4d.pdf

G (S g mite (B §oB e Obel fodem (el
25 S bty g ls 55T anl, ddw J1 ol 3. (VF2 )
IV YN0 VAT o oLty o sle alons Jlab il
https://doi.org/10.52547/JPS.20.108.2195
S5 8oy (3 S0, e Sleys 53 ST LOFA) b cplule
G oL VNl b Ol T s ebilze 5 leass &b A
N-ACENA Olag s ale dloes . ol
http://psj.umsha.ac.ir/article-afy-y-fa.html
YY) 08 50 a3 5 poal ol cosli $8Kpn (ol e S OL S
5 S DI L O 5 g 53 Shae sla S oo
(s dlme (OSSS Sl 005 s O5a3T5) eslinad L
AO-VF (M)
http://rehabilitationj.uswr.ac.ir/article-1-2215-fa.htmi
Wy 1005l 5 gl O gl ity (V4 N) O1alS (S
sk s b (O0F ) Lo, e (il 5 agdl (gl tland cosljeSil
0T (2u 15 (68 ommin s 3,055 L) (Slodiall 5 (55 50T i
el 2 Shas 1) g 5 5505 05 5T s (o5 slassl s 2 s
N AONNE VY ¢ lidls ple alowe (DL 5 s 5
https://doi.org/10.52547/JPS.20.103.1095
¢ ydazes ((63LT daml i ¢ feelasl ¢ ST555 (815 4L g ¢ Slidny g 50
3T SN )l 35 OYIA) Ol e etz 5 5 e 55V

ool i 5 Slairl j i ol 6,5 5L gls s e

sl wollai Sl ys 55 Awdsa e 0B,
N P-RAE (PN (5]
https://doi.org/10.22061/jte.2018.3670.1916

References

Abbaslo, F. (2020). The Effect of Play Therapy Based on
Cognitive-behavioral Approach on Academic
Achievement and Self-esteem of Students with
Special Learning Disabilities. Pajouhan Scientific
Journal, 18(4), 1-8 (Persian)
http://psj.umsha.ac.ir/article-1-542-fa.html

Alharbi, B. (2021). Mobile Learning Age: Implications for
Future Language Learning Skills. Psychology and

Education Journal, 58(2), 862-867.
https://www.researchgate.net/publication/3492840
87

Alghamdi, A., Jitendra, A. K., & Lein, A. E. (2020).
Teaching students with mathematics disabilities to
solve multiplication and division word problems:
The role of schema-based instruction. ZDM
Mathematics Education, 52, 125-137.
https://doi.org/10.1007/s11858-019-01078-0

Ali, M. S. B., Yasmeen, R., & Munawar, Z. (2023). The
Impact of Technology Integration on Student
Engagement and Achievement in Mathematics
Education: A Systematic Review. International
Journal of Computer Integrated Manufacturing,

6(2), 222-232.
https://www.researchgate.net/publication/3704461
67

Atta, S. A., Clark, L. J., & Bonyah, E. (2023).
Mathematics Learning Experience at the Basic
School and Its Influence on One’s Program of
Choice at the Institution Higher of Learning. Golden
Ratio of Social Science and Education, 3(1), 36-49.
https://doi.org/10.52970/grsse.v3i1.230

Bakhshalizadeh, Sh. (2020). Mathematics for Teachers.
Madreseh Publication. (Persian)

Bang, H. J.,, Li, L., & Flynn, K. (2023). Efficacy of an
Adaptive Game-Based Math Learning App to
Support Personalized Learning and Improve Early
Elementary School Students’ Learning. Early
Childhood Education Journal, 51(4), 717-732.
https://link.springer.com/article/10.1007/s10643-
022-01332-3

Borsos, E. (2018). The gamification of elementary school
biology: a case study on increasing understanding
of plants. Journal of Biological Education, 1-14.
https://doi.org/10.1080/00219266.2018.1501407

AAR



http://psychologicalscience.ir/article-1-363-fa.html
https://psychac.scu.ac.ir/article_14110_0f459966aafbc3a8da8ba3720064eb4d.pdf
https://psychac.scu.ac.ir/article_14110_0f459966aafbc3a8da8ba3720064eb4d.pdf
https://doi.org/10.52547/JPS.20.108.2195
http://psj.umsha.ac.ir/article-1-542-fa.html
http://rehabilitationj.uswr.ac.ir/article-1-2215-fa.html
https://doi.org/10.52547/JPS.20.103.1095
https://doi.org/10.22061/jte.2018.3670.1916
http://psj.umsha.ac.ir/article-1-542-fa.html
https://www.researchgate.net/publication/349284087
https://www.researchgate.net/publication/349284087
https://doi.org/10.1007/s11858-019-01078-0
https://www.researchgate.net/publication/370446167
https://www.researchgate.net/publication/370446167
https://doi.org/10.52970/grsse.v3i1.230
https://link.springer.com/article/10.1007/s10643-022-01332-3
https://link.springer.com/article/10.1007/s10643-022-01332-3
https://doi.org/10.1080/00219266.2018.1501407

o|)&w3@\,wﬁ,~

Castafieda, L., & Selwyn, N. (2018). More than tools?
Making sense of the ongoing digitizations of higher
education. International Journal of Educational
Technology in Higher Education, 15(1), 1-10.
https://doi.org/10.1186/s41239-018-0109-y

Castro, R. (2019). Blended learning in higher education:
Trends and capabilities. Education and Information
Technologies, 24(4), 2523-2546.
https://doi.org/10.1007/s10639-019-09886-3

Darash, N., Shahi, S., & Razavi, S. A. (2018). The effect
of George Play’s Mathematics Teaching Method on
problem-solving skill and mathematics
achievement of 5th grade girls students.
Psychological Achievements, 25(2), 181-200.
(Persian)
https://doi.org/10.22055/psy.2018.18754.1612

Daulay, K. R., & Ruhaimah, I. (2019, March). Polya
theory to improve problem-solving skills. Journal
of Physics: Conference Series, 1188(1), 012070.
https://doi.org/10.188/1742-6596/1188/1/012070

Duke, B., Harper, G., & Johnston, M. (2013).
Connectivism as a digital age learning theory. The
International HETL Review, 4-13.
https://www.hetl.org/wp-
content/uploads/2013/09/HETLReview2013Specia
llssue.pdf#page=10

Fatta, H. A., Maksom, Z., & Zakaria, M. H. (2019).
Learning Style on Mobile-Game-Based Learning
Design: How to Measure?. Intelligent and
Interactive Computing: Proceedings of 11C 2018,
503-512.
https://link.springer.com/chapter/10.1007/978-981-
13-6031-2_8

Ganji, K. (2022). Children, Play, and Development.
Roshd. (Persian)

Gao, F., Li, L., & Sun, Y. (2020). A systematic review of
mobile game-based learning in STEM education.
Educational Technology Research and
Development, 68, 1791-1827.
https://doi.org/10.1007/s11423-020-09787-0

Ge, X., & Ifenthaler, D. (2018). Designing Engaging
Educational Games and Assessing Engagement in
Game-based Learning. Gamification in education:
Breakthroughs in research and practice, 1-19.
https://doi.org/10.4018/978-1-5225-5198-0.ch001

Gocheva, M., Kasakliev, N., & Somova, E. (2022). A
mobile game-based learning system for primary
school mathematics. International Journal on
Information Technologies & Security, 14(4), 89-
100.

NE

https://www.researchgate.net/publication/3659049
50

Goddard, Y., Goddard, R., & Kim, M. (2015). School
instructional climate and student achievement: An
examination of group norms for differentiated
instruction. American Journal of Education, 122(1),
111-131. https://doi.org/10.1086/683293

Goksun, D. O., & Girsoy, G. (2019). Comparing success
and engagement in gamified learning experiences
via Kahoot and Quizizz. Computers & Education,
135, 15-29.
https://doi.org/10.1016/j.compedu.2019.02.015

Gravemeijer, K., Stephan, M., Julie, C., Lin, F. L., &
Ohtani, M. (2017). What mathematics education
may prepare students for the society of the future?.
International Journal of Science and Mathematics
Education, 15, 105-123.
https://doi.org/10.1007/s10763-017-9814-6

Gray, C., & MacBlain, S. (2015). Learning theories in
childhood. Sage.

Guan, X., Sun, C., Hwang, G. J., Xue, K., & Wang, Z.
(2022). Applying game-based learning in primary
education: a systematic review of journal
publications from 2010 to 2020. Interactive
Learning Environments, 1-23.
https://doi.org/10.1080/10494820.2022.2091611

Hattie, J. (2008). Visible learning: A synthesis of over 800
meta-analyses relating to achievement. Routledge.
https://doi.org/10.4324/9780203887332

Hosseinkhanzadeh, A., Ebrahimi, S., Khodakarami, F., &
Hasirchaman, A. (2019). The effect of education
through motor games on the learning of math
concepts and interest to mathematics in slow learner
students. Journal of Psychological Science. 18(79),

797-806. (Persian)
https://psychologicalscience.ir/article-1-363-
fa.html

lturria-Rivera, P. E., & Erol-Kantarci, M. (2022).
Competitive multi-agent load balancing with
adaptive policies in wireless networks. Institute of
Electrical and Electronics Engineers 19th Annual

Consumer  Communications &  Networking
Conference, 796-801.
https://doi.org/10.1109/CCNC49033.2022.970066
7

Jamebozorg, Z., Jafarkhani, F., Salimi, M., & Brahman,
M., Relationship between Designing Computer-
based Educational Games, and Learning Motivation
among Elementary Students. International Journal
of Pediatrics, 5(12), 6231-6243.
https://doi.org/10.22038/ijp.2017.23812.2033

w2y 2 CEjrm = €6C0 L1 1100 QUL Aval 1



https://doi.org/10.1186/s41239-018-0109-y
https://doi.org/10.1007/s10639-019-09886-3
https://doi.org/10.22055/psy.2018.18754.1612
https://doi.org/10.188/1742-6596/1188/1/012070
https://www.hetl.org/wp-content/uploads/2013/09/HETLReview2013SpecialIssue.pdf#page=10
https://www.hetl.org/wp-content/uploads/2013/09/HETLReview2013SpecialIssue.pdf#page=10
https://www.hetl.org/wp-content/uploads/2013/09/HETLReview2013SpecialIssue.pdf#page=10
https://link.springer.com/chapter/10.1007/978-981-13-6031-2_8
https://link.springer.com/chapter/10.1007/978-981-13-6031-2_8
https://link.springer.com/chapter/10.1007/978-981-13-6031-2_8
https://doi.org/10.1007/s11423-020-09787-0
https://doi.org/10.4018/978-1-5225-5198-0.ch001
https://www.researchgate.net/publication/365904950
https://www.researchgate.net/publication/365904950
https://doi.org/10.1086/683293
https://doi.org/10.1016/j.compedu.2019.02.015
https://doi.org/10.1007/s10763-017-9814-6
https://doi.org/10.1080/10494820.2022.2091611
https://doi.org/10.4324/9780203887332
https://psychologicalscience.ir/article-1-363-fa.html
https://psychologicalscience.ir/article-1-363-fa.html
https://doi.org/10.1109/CCNC49033.2022.9700667
https://doi.org/10.1109/CCNC49033.2022.9700667
https://doi.org/10.22038/ijp.2017.23812.2033

VFeY Yo A‘)Lq.i: JY 095 g‘_;}'t.:‘}bj C_,lﬁ«‘tl,uz J

Qb&w‘g@bwrﬂf

w03 5aT B ol s Shae LU ) sagl iseT ST

Johnson, C., & Zone, E. (2018). Achieving a scaled
implementation of adaptive learning through faculty
engagement: A case study. Emerging eLearning,
5(1), 7.
https://scholarworks.umb.edu/ciee/vol5/iss1/7

Kasirian, N., Mirzaie, H., Pishyareh, E., & Farahbod, M.
(2018). Investigating the Patterns of Attention
Performance in Children with Mathematical
Learning Disorder, With Using “Test of Everyday
Attention for Children”. Journal of Rehabilitation,

19(1), 76-85. (Persian)
http://rehabilitationj.uswr.ac.ir/article-1-2215-
fa.html

Kerr, P. (2016). Adaptive learning. English Language
Teaching Journal, 70(2), 88-93.

https://doi.org/10.1093/elt/ccv055

Khlifi, Y., & EI-Sabagh, H. A. (2017). A novel
authentication scheme for e-assessments based on
student behavior over e-learning platform.
International Journal of Emerging Technologies in
Learning, 12(4), 62.
https://doi.org/10.3991/ijet.v12i04.6478

Lamsa, J., Hamaldinen, R., Aro, M., Koskimaa, R., &
Ayramo, S. M. (2018). Games for enhancing basic
reading and maths skills: A systematic review of
educational game design in supporting learning by
people with learning disabilities. British Journal of
Educational  Technology, 49(4), 596-607.
https://doi.org/10.1111/bjet.12639

Liu, M., McKelroy, E., Corliss, S. B., & Carrigan, J.
(2017). Investigating the effect of an adaptive
learning intervention on students’ learning.
Educational technology research and development,
65, 1605-1625. https://doi.org/10.1007/s11423-
017-9542-1

Mahmud, M. S., Zainal, M. S., Rosli, R., & Maat, S. M.
(2020). Dyscalculia: What We Must Know about
Students' Learning Disability in Mathematics.
Universal Journal of Educational Research,
8(12B), 8214-8222.
https://doi.org/10.13189/ujer.2020.082625

MacCallum, K., & Parsons, D. (2016). A theory-ology of
mobile learning: Operationalizing learning theories
with mobile activities. 15th World Conference on
Mobile and Contextual Learning, 173-182.
https://www.researchbank.ac.nz/handle/10652/386
1

Malekzadeh, S., Hejazi, E., & Kiamanesh, A. (2021).
Designing and editing an empowerment education
package (with self- determination approach) and its
effectiveness on student math performance and

beliefs (with low performance in this lesson).
Journal of Psychological Science. 20(103), 1095-
1116. (Persian)
https://doi.org/10.52547/JPS.20.103.1095

McCullough, A., Patrick, K., & Boni, A. A. (2022). New
Clinical and Commercial Opportunities in Digital
Health. Journal of Commercial Biotechnology,
27(1), 4-6. https://doi.org/10.5912/jch1022

Mosa Ramezani, S., Zaraii Zavaraki, E., Nili, M. R,,
Delavar, A., & Farajollahi, M. (2019). Impact use of
education model based on mobile learning
environments on Social peresence and teaching
peresence for intellectual schools students in
mathematical lesson. Technology of Education
Journal, 13(4), 994-1004. (Persian)
https://doi.org/10.22061/jte.2018.3670.1916

Osadchyi, V., Chemerys, H., Osadcha, K., Kruhlyk, V. S,
Koniukhov, S., & Kiv, A. (2020). Conceptual model
of learning based on the combined capabilities of
augmented and virtual reality technologies with
adaptive learning systems. Ceur workshop
proceedings, 2731, 328-340.
http://eprints.mdpu.org.ua/id/eprint/10927

Pitts, P. J. (2022). Rejuvenating American Healthcare: An
Honest Debate. Journal of Commercial
Biotechnology, 27(1), 39-42.
https://doi.org/10.5912/jcb1018

Pappas, M. A., Drigas, A., Malli, E., & Kalpidi, V. (2018).
Enhanced Assessment Technology and
Neurocognitive Aspects of Specific Learning
Disorder with Impairment in Mathematics.
International Journal of Engineering Pedagogy,
8(1), 4-15. https://doi.org/10.3991/ijep.v8il.7370

Pogan, S., Altay, B. & Yasaroglu, C. (2023). The Effects
of Mobile Technology on Learning Performance
and Motivation in  Mathematics Education.
Education and Information Technologies, 28, 683—
712. https://doi.org/10.1007/510639-022-11166-6

Radmanesh, H., Omidian, M., Shehnyyailagh, & M.,
Maktabi, G. (2021). A meta-analysis of the
effectiveness of Cogmed computerized cognitive
training program on working memory. Journal of
Psychological Science. 20(108), 2195-2210.
(Persian) https://doi.org/10.52547/JPS.20.108.2195

Ribeiro, L. A, da Silva, T. L., & Mussi, A. Q. (2018).
Gamification: a methodology to motivate
engagement and participation in a higher education
environment. International Journal of Education

and Research, 6(4), 249-264.
https://www.ijern.com/journal/2018/April-
2018/21.pdf

oYY



https://scholarworks.umb.edu/ciee/vol5/iss1/7
http://rehabilitationj.uswr.ac.ir/article-1-2215-fa.html
http://rehabilitationj.uswr.ac.ir/article-1-2215-fa.html
https://doi.org/10.1093/elt/ccv055
https://doi.org/10.3991/ijet.v12i04.6478
https://doi.org/10.1111/bjet.12639
https://doi.org/10.1007/s11423-017-9542-1
https://doi.org/10.1007/s11423-017-9542-1
https://doi.org/10.13189/ujer.2020.082625
https://www.researchbank.ac.nz/handle/10652/3861
https://www.researchbank.ac.nz/handle/10652/3861
https://doi.org/10.52547/JPS.20.103.1095
https://doi.org/10.5912/jcb1022
https://doi.org/10.22061/jte.2018.3670.1916
http://eprints.mdpu.org.ua/id/eprint/10927
https://doi.org/10.5912/jcb1018
https://doi.org/10.3991/ijep.v8i1.7370
https://doi.org/10.1007/s10639-022-11166-6
https://doi.org/10.52547/JPS.20.108.2195
https://www.ijern.com/journal/2018/April-2018/21.pdf
https://www.ijern.com/journal/2018/April-2018/21.pdf

o|)&w3@\,wﬁ,~

Sailer, M., & Homner, L. (2020). The gamification of
learning: A meta-analysis. Educational Psychology
Review, 32(1), 77-112.
https://doi.org/10.1007/s10648-019-09498-w

Tabrizi, M., Tabrizi, N., & Tbrizi, A. (2023). Mathematics
Disorder. Fararavan. (Persian)

Watts, T. W., Duncan, G. J., Siegler, R. S., & Davis-Kean,
P. E. (2014). What’s past is prologue: Relations
between early mathematics knowledge and high
school achievement. Educational Researcher,
43(7), 352-360.
https://doi.org/10.3102/0013189X 14553660

Yazdani, S., Soluki, S., Arjmandnia, A. A., Fathabadi, J.,
Hassanzadeh, S., & Nejati, V. (2021). Spatial ability
in children with mathematics learning disorder
(MLD) and its impact on executive functions.
Developmental Neuropsychology, 46(3), 232-248.
https://doi.org/10.1080/87565641.2021.1913165

Zainuddin, Z., Shujahat, M., Haruna, H., & Chu, S. K. W.
(2020). The role of gamified e-quizzes on student
learning and engagement: An interactive
gamification solution for a formative assessment
system. Computers & Education, 145, 103729.
https://doi.org/10.1016/j.compedu.2019.103729

oYy

w2y 2 CEjrm = €6C0 L1 1100 QUL Aval 1



https://doi.org/10.1007/s10648-019-09498-w
https://doi.org/10.3102/0013189X14553660
https://doi.org/10.1080/87565641.2021.1913165
https://doi.org/10.1016/j.compedu.2019.103729

