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Background: Children with autism spectrum disorder have deficits in executive functions, especially
visual-spatial working memory. In the meantime, the training of executive functions using augmented
reality can improve visual-spatial active memory of these children, so far no such program has been
designed using augmented reality.

Aims: The aim of the current research was to determine the effectiveness of the executive functions
training program using augmented reality on visual-spatial working memory of children with high-
functioning autism spectrum disorders.

Methods: In terms of purpose, the current research was part of applied research and in terms of
method, it was a semi-experimental study with a pre-test and post-test design with a control group
and One month follow up. In this research, the research sample with the purposeful sampling method
of qualified children were included in the study and randomly assigned to two experimental (15
people) and control (15 people) groups. 30 people (15 people in the control group and 15 people in
the experimental group) of children with autism spectrum disorder were evaluated using the working
memory test set for children Pickering & Gathercole (2001). The data was analyzed by variance
analysis with repeated measurements using SPSS software version 24.

Results: The findings showed that the executive functions training program using augmented reality
had a significant effect on the control group in the two stages of post-test and follow-up (p< 0.001).
Conclusion: Therefore, according to the advantages of the executive functions training program
using augmented reality, it is suggested that executive functions (cognitive flexibility, active memory
and response inhibition) be taught using augmented reality in exceptional schools.
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Extended Abstract

Introduction

Executive function deficits are one of the most
common neurodevelopmental features associated
with autism spectrum disorder (ASD) (Lynch & et al.,
2017). Researchers have found that inhibitory
response impairments are correlated with with ASD
symptoms (Carmo & Filipe, 2022). Additionally,
some studies indicate that children with ASD have
fundamental difficulties in cognitive flexibility
executive functions compared to other executive
functions (Uddin, 2021; Lee & et al., 2022). Research
has also concluded that working memory is the most
crucial component of executive functions in children
with ASD, with significant deficiencies observed
compared to other executive functions (Kim &
Kasari, 2023). Some studies have found evidence that
cognitive training based on augmented reality is
effective in improving cognitive and behavioral
abilities (Cunha & et al., 2016). Reasons for the
effective use of augmented reality compared to
traditional interventions (computer-based and task-
oriented) include the compatibility of this
intervention with the specific and heterogeneous
characteristics of children and adolescents with ASD,
the possibility of manipulation of tools by these
children compared to controlled interventions
(computer-based and task-oriented), and the
adaptability of these children to this intervention (EI-
Seoud& et al, 2019), as well as the possibility of
generalizing the learned skills to daily life (Baragash
& et al., 2022). Given the cognitive and behavioral
deficits discussed in children with high-functioning
ASD, and the efficiency of augmented reality
compared to traditional and computer-based methods,
the aim of the present study is to determine the
effectiveness of the executive functions educational
program using augmented reality in improving
visual-spatial working memory in these children.

Method

The current research employed a semi-experimental
design with pre-test-post-test and one-month follow-
up for the control group. The statistical population of
the study included all high-functioning children with
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autism spectrum disorder in Tehran in the year 2023-
2024. From the population, 30 individuals were
selected using purposive sampling method and then
randomly assigned into two groups of 15, the
experimental and control groups. Participants in both
groups underwent assessment using the Working
Memory Package for Children Pickering &
Gathercole (2001) as the pre-test. Then, the
experimental group underwent an individual and in-
person executive functions educational program
using augmented reality for 21 sessions, lasting 45
minutes each, over a period of 2 and a half months (2
days per week). However, the control group did not
receive the executive functions educational program
using augmented reality. In the follow-up stage, after
one month, both groups were measured again using
the research tool. The data obtained from the study
were analyzed using SPSS24 software and the
analysis of variance (ANOVA) method with repeated
measures.

The executive functions educational program
using augmented reality

The sessions of this intervention were designed and
developed by the researchers under the supervision of
psychology professors, based on the Guidebook for
Cognitive Enhancement Package for Executive
Functions by Arjmandnia (2019) and the
Educational-Therapeutic Guidelines for Working
Memory Enhancement by Arjmandnia & GHasemi
(2018), as well as the theoretical model proposed by
Miyake & et al (2000). It should be noted that the
overall components of the program (response
inhibition, cognitive flexibility, and active visuoal-
spatial memory) were designed and tailored based on
the features of augmented reality and the needs of
children with ASD. A scenario was then mapped out
for this program, which was implemented using
augmented reality technology. It's worth mentioning
that this program can be implemented on a mobile
phone, and children with autism spectrum disorder
were taught to turn on the software embedded in the
mobile phone and scan the image with the audio
program using the mobile phone camera view to
activate the intervention program. Children with ASD
respond according to the voice heard and the
researcher's guide to scan the photos and view the 3D
image.
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Table 1. Educational program of executive functions using augmented reality

Session Objective Content
1 Greeting, Introduction to the educational program and obtaining parental consent, Explanation of the educational program, Pre-
test assessment
5 Imoroving inhibitory response Practice inhibitory response with images of animals with different components in
P 9 yresp augmented reality software
. . R Review of previous exercises, Cognitive flexibility exercise with presentation of
3 Improving cognitive flexibility o
numbers in different colors
4 Improving visual-spatial working memory Review of previous exercises, Vlsual-s;():ztrlgé working memory exercise with picture
5 Improving inhibitory response Review of previous exercises, Inhlbltgry response exercise with images of animals
with different names
6 Improving coanitive flexibilit Review of previous exercises, Cognitive flexibility exercise with presentation of
P gcog y numbers in different colors
7 Improving visual-spatial working memor Review of previous exercises, Visual-spatial working memory exercise with
P g P g y number cards
8 Improving inhibitory response Review of previous exercises, Inhlbltor%/n:(ietséponse exercise with different names for
9 Improving cognitive flexibility Review of previous exercises, Cognitive fI_eX|b|I|ty exercise with presentation of
numbers in different sizes (small-large)
10 Improving visual-spatial working memory  Review of previous exercises, Visual-spatial working memory exercise with mazes
S Review of previous exercises, Inhibitory response exercise with numbers - quantity
11 Improving inhibitory response of shapes
. - - Review of previous exercises, Cognitive flexibility exercise with colored numbers -
12 Improving cognitive flexibility
colored letters
13 Improving visual-spatial working memory Review of previous exercises, Vlsual-zgi'ilsl working memory exercise with cups
14 lmproving inhibitory. respanse Review of previous exercises, Inhibitory response exercise with mathematical
P 9 yresp numbers and numbers to letters
15 Improving coanitive flexibilit Review of previous exercises, Cognitive flexibility exercise with presentation of
P gcog y geometric shapes in different colors and sizes
L . . Review of previous exercises, Visual-spatial working memory exercise - dressing
16 Improving visual-spatial working memory room game
S Review of previous exercises, Inhibitory response exercise with geometric shapes -
17 Improving inhibitory response . .
image of geometric shape
18 Improving cognitive flexibility Review of previous exercises, Cognitive flexibility exercise with tracking task
. . . . Review of previous exercises, Visual-spatial working memory exercise with tunnel
19 Improving visual-spatial working memory
and car game
20 Review of session nineteen and previous sessions
21 Post-test assessment and comparison of post-tests between experimental and control groups
Tool normal distribution of sample data in the visual-

The Working Memory Test Battery for Children:
The Working Memory Test Battery for Children
(WMTB-C) provides a comprehensive assessment
for children between 5 and 15 years of age (Pickering
& Gathercole, 2001). This test consists of 9 subtests
designed based on the 3 main components of working
memory using methods that are simple and quick to
execute.

Results

Before conducting the repeated measures analysis of
variance, the assumptions of parametric tests were
assessed. Accordingly, the results of the Smirnov-
Kolmogorov test indicated that the assumption of

spatial working memory variable in the experimental
and control groups in the pre-test, post-test, and
follow-up stages was met (p> 0/05). Furthermore, the
assumption of variance homogeneity in the visual-
spatial working memory variable was assessed using
Levene's test, the results of which were not
significant, indicating that the assumption of variance
homogeneity was met (p> 0/05). Mauchly's sphericity
assumption was tested using the Mauchly test. The
sphericity assumption in visual-spatial working
memory (p< 0/05) was not met. Therefore, the
degrees of freedom associated with these sub-scales
were adjusted using the Greenhouse-Geisser
correction method.

287




Journal of
Vol. 23, No. 141, 2024

Table 2. The results of repeated measures analysis of variance to investigate the difference between groups in visual-spatial working
memory in three stages: pre-test, post-test and follow-up

Variable Effect Sum of Squares  Degrees of Freedom  Mean Squares F Value pValue  Eta Squared
Visual-Spatial time 2063/75 1/083 1906/08 57/26 0/001 0/48
Working Memory _ Groups 1424/04 1 1424/04 5/43 0/001 0/11
time and Groups 2007/08 1/083 103/54 25/84 0/001 0/48

Based on the findings in Table 2, the difference
between visual-spatial active memory scores
(p< 0.01) in three stages of the research is significant.
The results show that 0.11 of the individual
differences are related to the difference between the
two groups. In addition, the interaction between
research stages and group membership is also
significant in visual-spatial working memory variable
(p<0.01). In other words, the difference between
scores in visual-spatial working memory variable in
three stages of the research is significant in two

groups. Therefore, it can be concluded that the
training program of executive functions using
augmented reality has been effective on visual-spatial
working memory of children with high-functioning
autism spectrum disorder. According to the results
obtained in the table above, the difference between
the pre-test, post-test and follow-up stages in the
research variable is significant. Therefore, the results
of the pairwise comparisons of the averages of the
three stages of the research using the extraversion test
are reported in Table 3.

Table 3. Pairwise comparison of the mean between the groups of the training program of executive functions using augmented reality and
control in three stages of research in visual-spatial working memory

Variable Stage

Means of Difference

Standard Error Significance Level

Pre-Test- Post-Test
Pre-Test - Follow-Up
Post-Test- Follow-Up

Visual-Spatial Working Memory

-0/21 3/93 0/001
-0/19 377 0/001
2/00 0/75 0/5

The results of Table 4 indicate that the difference in
mean scores between pre-test and post-test
(educational intervention effect) and the difference
between pre-test and follow-up (time effect) in the
variable of visual-spatial working memory were
significant (p< 0/05). However, the difference
between post-test and follow-up (stability of
educational intervention effect) was not significant,
suggesting that the executive function educational
program using augmented reality had a significant
effect on the visual-spatial working memory variable
at the post-test stage, and this effect remained
continuous at the follow-up stage. The non-
significance of the difference in means between post-
test and follow-up indicates that the training effect
was sustained over the course of one month.

Conclusion

The current study aimed to determine the
effectiveness of an executive function educational
program using augmented reality in improving
visual-spatial working memory in these children.
Here, a novel form of intervention was employed
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compared to traditional and computer-based methods,
such as augmented reality. In explaining the
effectiveness of augmented reality in reducing
cognitive load and improving working memory
capacity, the concept of cognitive load is introduced,
which has been widely used to assess educational
tools and augmented reality falls within its scope
(Buchner & et al., 2021). Cognitive load refers to the
amount of information that working memory holds at
a time before transferring to long-term memory. Due
to the limited capacity of working memory, excessive
cognitive load impedes learning processes (Sweller,
1988). Learning requires three cognitive processes.
Based on the content, visual and auditory information
is selected for transfer from sensory memory to
working memory. The selected information is
mentally organized to form visual and verbal models
in working memory, which are then integrated with
relevant prior knowledge stored in long-term memory
(Mayer, 2019). During learning, information is
retained in working memory before transferring to
long-term memory. Due to the limited capacity and
duration of working memory, excessive loading of
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working memory slows down cognitive processing.
Therefore, cognitive load must be managed for more
efficient learning processes (Paas & van Merriénboer,
2020). Consequently, working memory management
can also be achieved through augmented reality, and
the use of augmented reality can enhance working
memory capacity (Boushner & et al, 2021).

Ethical Considerations

Compliance with ethical guidelines: This article is taken from
the doctoral dissertation of the first author in the field of
psychology and education of exceptional children, Faculty of
Psychology and Educational Sciences, University of Tehran,
which was approved by the National Ethics Committee of the
Faculty of Psychology and Educational Sciences, University of
Tehran, with ethics code IR.UT.PSYEDU.REC.1402.023 took
In order to ensure compliance with ethical principles in this
research, efforts were made to collect data after obtaining
consent from the participants. Participants were assured about
the confidentiality of their personal information and research
results without specifying the identities of the participants'
parents.

Funding: This research is conducted as part of a doctoral
dissertation and without financial support.

Authors’ contribution: This article is extracted from the
doctoral dissertation of the first author and with the guidance of
the second, third, and collaborative efforts of the fourth and fifth
authors.

Conflict of interest: The authors also declare that there is no
conflict of interest in the results of this research.
Acknowledgments: Thanks, and appreciation are extended to
the supervisors and advisors of this research, as well as the
Autism Association of Iran and the Charity Foundation " dooste
autism".

Vol. 23, No. 141, 2024

289




> liily y pols aloxo

YSYS-FFT 1 g AT LLY  IYFO-YFSY : ol bLY

PSYCHOLOGICALSCIENCE

Homepage: http://www.psychologicalscience.ir

No glrogf sll.‘aé—gs)l.\ge Jd dadl> » oég}é!c,gélg Joslul b ol >l sds 55 6::}9.0'1' 4l g G.?.:‘q}!
Yo Shos b pud | o S 4

" S bl Oy Sobé Bl T BeD (utme ez T e sglme (st
Ol Ol Ol ol (A s bl Sl ¢ o Uil O8> S 55501 5 owliilyy (655> (g il )
Ol 8 015 o1 ¢ e 5 (oliily oSl ¢ g Ll O3 087 558 5 (oalitilsy 05,5 okl Y
Ol e 8 e 7 oSN i Fpshe 5 (olitily ) odSCails (Uil OS5 557 25 00T 5 gliilyy 0 8 ol ¥
Ol 608 (08 o8l i Fpsbe 5 (ouliily s oudSCils ¢ Limal O35S 35 50T 5 litilsy 03,5 e3liul

Ol 0l g (Il aadhe osils ¢ s S sle 5 (ol ) oSl (55 aT (35555 05,8 bkl

oS> Al Dlasmin
WOle cpl 53 Az Loy Hlms Hlas— gl Jlas abdl- o3 5 4 ol 21 las S, s V.M.:qutlgd)&:s-lq)&:,aolfz}f w0 ) Wlie £g
O5ST6 oS didey 50 1) O3 587 ol olib (g lbs Jlad alibl )55 o 035 31 Cndl s 51 oslinwl b 55 ol ol (slas STHIS7 55 e B

Wl odis b 05 g 531 mdl g Sl eslinal b (glanl 5 o

— ol Jab aliblo 035 3Iandly 3l oslizal b gl ol slas SIS 55 50T aaly phdu 31 el bl i 3 Coda tdo e o 56
FRNe bﬁ&!w‘d#dw‘ﬂfmo\fbfdl«é MDA AR VAR G IS
50505t b b talesTans Slallan g5 51 hgs Blod 515 (63,05 slagimns sjo Coda Bl 1 ol hegs (895 VXY s Sl
Lyl 2l 013587 51 iaditn (6,87 0m By b sy g5 e 05 0l 53 3 4ale 60 (6K ol 0l 5 09 8L 0505 T
05,5 510 5ol 05 8 5 10) L5 ¥ s 5,LE Solas 0t 4 (5 10) ol § 5 (i 10) [lesT 058 55 53 5 andllas 5415
(00 )) U558 5 &y K 07558 (6l Jlab abasl oijww;,\nuwl{r_..::\q_}J}k:s.l@wglf;;,'\(u:iuﬂ
ks s SPSS 15l 5 Y aben 51 eslital b 5 o (6,8 051 il sly Jelond 55 b Laosls ik o

a,J?A;‘g;,gdﬁiﬁjo,ﬁﬂﬂ41,.,,55,;o;};\@\j;\uu@w&lﬁ.\ém;,lfs.z,',ﬁuuﬁmouuag (adsl

VER S EAY S
Ve /) sk, e

(o Slguuls”

(ol slas S8

o35 il

b ol s SO a5 00T 4l sk ys /A _tiu 3151 0L 31 o510 copmomen (S /00 1) Codls (6 plabine _sius 31 of S b s e il

g b6l s Jlab aladl 035 31 ndl g S e3lizal ] i ] 4 S 5

bl 3 py o L5 oo 833 Pl s Sl 0oLzl U ol 5183 SIS 25 50T 315 0L Sl gy 5 ol gl 305 5 domils N
@l s ST (55 50T sl sblje 4 5 el ol 5 58 Y > Slas U | i UM 4 S 057 57 Loty Il
(Gl 5133l 5 b alablom 1 6y olandl) (ol ol (5las STIST litl o jlobe 53 03 55 oo gy 035 SIandly 3l ealizl b

.J}.‘Z 63l J)-}AT néjﬁ‘ﬁa_sén‘} )‘ oslazwl L'

Sl eslaul b ol > ‘_;LAJ;)\{ UJ)}AT by s S (VYY) able (S a5 ¢ 3L Ol GHle s ‘L&.@}gﬂﬁ E;‘le.&‘— cidam 1 ¢ ep b ¢ gloes R )|
FY=YAD AFY o leds (YW oy 95 ¢ Ll r}l.cdaayb :;wgw‘d&d)ﬁﬁ-\@)tpb\f:; wlai— (6l Jlab ababl= ) 059581 mdl g

DOI: 10.52547/JPS.23.141.285 AF+¥ (VFY o)led (V¥ o 5 o 25 ilifs ) pale dhoxo

€ x5 © @'-

Q‘,ﬂ 4Q\,@5 4;}‘,@5 oKl ‘Lg"':-'jf}l-“‘) ;s""t“i“.‘)) au\g.i}\z ‘Lﬁtﬁ:“”‘ ulf:; uZ)}ﬁT} 6.»1;:..515) o)‘}f bl ‘L_.;J;s:.-)\ ;‘J& :J’L& OM’J’ X
YA-2VVVEON :oas arjmandnia@ut.ac.ir tasbl,

Ya.



https://psychologicalscience.ir/article-1-2432-fa.html

VF AP A)W‘VY@JJJ‘@}MUJ(}&M J

OLSan 5 jsles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls':"”f".‘

L Me O35S Hn slarml 5 (bl OWSis (glaidS 5 3 gions
LYY (ST 5 ) ol ok st | o S
ol Jlab abaslo 45 amils Hlebl I Kimgs (b absls o) o
st 5 JB o oS Jlb alail b ablie 55 07558 ol 7 o Las-
Jus sl ali oy o b 4 (YT O 5 &K5) syl
Gy sl Cab D 4 e OS5 pla-lus
3 Sl (el Ldids 5 sl S5l g Ll gy gloes
Lol s o 5l 5 SV @SS 5 381 558 0 bl
@ M Ql.f:}f BRI W-L - SIN TR Jled absl= _axp Jﬂ\b Ao
ol il odoey OleMbI 635 e S515 cvﬁglqﬁdeI
o) s Shes Cans o so o ldi— (gl Jlab abalo 5l 21551 48 Lins
3 s asie plai-o)lhs Jlb bl tonie GG s 085S
oslizul a4 b gy 10 O35S ol hs oldb— (g s dabl> u.a_a."}i'é K
Sl ol Ole3 S5 55 )l plnil (655T5b 6l slas b Lasles
4 ol abasl>- £ ol ol e ka0l (551 Sledb! 3 eslazal 457
aasl 1 SleMbl 5515 5 6osTab 4 5B (g s SleMbl 545 53
Y O 5 ¢K5) dimas Jleb

Slacs,lge iy 55 ol ol las SIS 58T Sl i o Slalllas
23 oy IS (5, Ky 555 )y L sl (ible
ST Y OLas 5 cw F- D) Wiyls aSTE 085S
ey 3 ae 5T gl S Ol gl sl S
23 Ll e e 6y SIS s 5 (YYY () 515 OS5 58
LS sl (51t O3S Sl g adlate o35 4 (S5 GbLa
oo alen 4 oylal gla tags (@Bl 05 (YN dyn 5 (Sed)
5 adSe sy @asl Llails ol b S glaad s
sl s S8 L Jla abibl oS el o3l OLs (Ye 0 A) Ol Kes
Af<r~n)o\,m}ﬁ,{‘w.nuwbu,légL;,\;;L.
Oollanil 5 Jlas abidl ol 1 (glas SIS o 45 il Cows 4 (!

Ll 4 ar s boeoplply a)ls a5y (goboline daly ol 65,

4, Cognitive flexibility
5.working memory
%, Visual-spatial working memory

doNdo
S b S ol S e oy 65 il b
)}?-)‘5J{_WJ)QJ}J}M[{a‘ﬁh‘sc‘.«:g-‘g}.awjﬁ)&u)‘)bc)\v\ﬁ
33 La (T OS5 o) sd e Letie ) Gl
Lo Jimas S S a0l 5 STl sl S
3kas B eSS 5 oz 45 Sl ok 035 (o ol | i IM L
53 Pl (sl Gl DDl 4 Sae Qs S SI doys Sia
ez delse 3 (ST OLSas 5 ) Lsls gl slas S
| b D 4 Sl 01878 el (6585 OS5k
XYY O 5 3,05l) Sl ol slas SIS 55 I 51 A
U875 55 03 gl sl ST el ls 53 (Y2 ) OLKen 5 UL
el 5> (SIS 4 e Sl S ] Cab Vel 4 M
(VY O 53,Y55) 358 (S5 oS 5 Jitesn 1 ¢ olozr|
e LTl 15k pals & wls ey se SIS,
commman (YYY aikd 5 5)l8) ol BL5,1 s st Gk S5l
Cab Ml 4 Mae OS5 557 a5 sl oiasOlis s i g5 51 &
(ol SIS T 2l (gl Oollanil ) slan SIS )3 (]
Lizsls 1STE o Kt (VXY OLn 5 J YTy (epsgl) Ll
2 038 el Ly, b i gphobel el &
JB YA ODISes 5 (5) L5 oo ] b SN 4 s OIS 87
om Bl Ghagy dalsd cadly s (1F0) OLKas 5 lslas
o2li 5 sl 5 Lyl OOSis 5 glaidS 5 sguou gla b,
(YN (s Ogubs 5 ) ias o O 1y s (g p s Collan]
ail o op fege Ol Bl o Ly S ol w5 60 s,
23 5035 el Cab Il 4 Mae U558 5 ol ) slas S
S5 3,13 (s 2l D358l 53 gl ol (slas S Lo b i
AL s ol gl SO el 58 as b b (YYF (oS

I, Autism spectrum disorder
2, Executive functions
3. Response inhibition

Y4y




OLSan 5 jsles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls':"”f".‘

G3 (cidw Sl Godias Ol gy 0 adlllae mls 5 Lilos ST ou)
4 M OS5 il ol SO ssg 5o (es 31 uwdly ASk)
2 s S s 5T S s s ) b S5
5 STy S (ST g sla)ls, L eng iy (55l
G,prms\%ww\«im;\;uxﬁwp@lﬂ\ém;ﬁ
by ol 8 5 aleiTos S bolpen (isleT 2 b 53 JLALF o
It ol 48 5l Ol ol Ll 0l g 2 (Y4YY) oL, es 5,
9 dedoee lajldy sag ol 93 e 4 (glads e Ol L &S
0313 515 o 30 |y ol 2l Glas SHE 5 2STy Cs e ()1 SS
53 Goblme 36 rmie glaylpl 5 U Sldalie ey p b ooy
05,5 b amlin 53 (leiT o5 8 ol 2l glas S, 5 [iSTTy Co
05,5 33 61,5 5 35dmen Slasld (35 LS Lol bl ol
o 4 sta a3 03 (YY) Has e Oy 5 ol ki atalin 2o le3T
Jd abdl- b b il 5 oLl b FalS en s Bliasbls isw )
Db x5 Il bl S8 B s g Kily ey Bl sl
OHSaa 5 95 .55 035 plcandly 53 Lgﬁfﬁtijd:aﬂjéﬁf)li IS
039 Ry (G5L i Sl e Coda L 4SS lags 5 (Y0YF)
Al 35y 5T LI K Ol 4 G Ol el bl el
1y b alalo 2531 il plonil o s ) G S wges oy b Jbed
bls il Bl 5 e 5 5 85 ol aladlo 55 oM 5 i3S 21 S

sl
25 b s Jl able CMSie 4 by o Sladllas oy b
553 015 o YU 3 Slhas b sl G Il 4 Vs 0175 5
sl ety Ll 1 05 S Gl sl slas SLE jals
039 3l 3 eslimal b ol ol glas SIS i30T asly opss
5135k edled aladl- o35 4 ol 2l Slan SIS Slaadd 5o ann 5 6l
ESaS Wl 5 o (Yo 0) 0K 5 S le Jole b ol (5 s Collan]
a5l OOIs 5 w3 e i Gy b I B ABL OBT5 58 ol 6l L
Lossd gl b oldbolbs b bl SSe ) sl 5530
Mos OIS 557 (6585 5 (Ll (sl 55 50 53 0kl 7 Jlas Jils 4 4 55

(i 1 s Bl g5y o Vs Shas L sl e Dl

Yay

slaadl 3o o 5l s s S 5 o)l slas S Kalen 5 dtene
SEOS GLEESS L wilg e OS5 Gl gl sles S

LYY OS5 s oS Lsd S o5 s
@ L Jes—cuas OYNSI L 0558 &S 5yl sy o5 opl
Gimmas OV Lol WDl ST Al 55 55 slaok)o
dikdu o S 1y Il ol Lol en U Sl alss 5 waldS 56
(ALl slas,sls ol slaans s (oY L s 5 L)
a3 st lbe 3l g S8 OISl Jlam s syl e 5 DL
OS5 g glha) Sl It LB os s ol sl 3l gl a5 Wlos S
55 tengpliaaily Sl oeslimal Cales OSG o hagy s (YeYY
XY OGS 5 053,851 canl ol i)l 8 087558 5,85
22035 Pl Emdly p e (gLE 55T oS Ll utal s ¢ Slalllae
(Y8 O 516 58) Sl 3o )l 5 g ls gla oLy 55
o Sl Jizes Slsmes plo g (Goloma sLST plost fals o35 531 Cdl
XY O 5 D) sl 2l Glin b (S5 50 (gl sien b s sloas
S OMSIe b awslie 3 exsBElludly Sie 58 LYs
ool sl S5 b dstlie ol 035 conlite (e adSS 5 gmasili] )
DGl 5 il b IV @ S Ol 5 5 0T ,5 SSaal
ol J 28 Ol b awslie 3 0358 cpl Loy Ll (6, Saus
—JD) Al ol b 058 ol 6B 5l 5 GlendSS 5 senaili])
j.\;;,“ucs,ﬁéug,@ﬁdo&lj(v~\«‘Q\J&Mpy,
(YF) 0Lar 5 55 ol (VYY OLas 5 5E,L) o,0),
b bl 25507 53 ¢ JUisl 1 oSl &8 wuS o IV ol
53,13 35 (SoMd— (NS Jlad aladl Ly lie )3 o laé— (55l
o (L (0l 1SSy ple b amlie 53 cong Il
Sk I3t 4y Slee 07387 53 (6,8 3L 05500 5 oS5l 05 S i
4 015 o emimman S oo bl 5 15 6K 5 Uil 1 Ol (s
ol 4S5 S e lal (YY) Ol SKes 5 1Sty Anpllss (655 0 anllls
S350 s p 2l G S 2seT 5 ol Kaass,
5 63 S eslinal b el Cab Dl O el 5 ol
1y sl Gl I 4 Mo 075587 (sl (5428 sle) Sl adSS

I, Augmented Reality

&Wgﬁ‘)(flm#ac(ﬁ**vmﬁ VALV A AL W




VFF AP oyl YW oy 9 ‘g_;-".t:“”i) C_,lﬁ«‘tl’uz J

OLSan 5 jsles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls&:u,’v"

Jols adl 5o am oyl .l 03,87 (G5l oy 15 OT (WW49) Likia )l 5
S ol (o lab (g3 dmis 5 gLy il (S e (5 e
05,5 Jolo (ES3-) Jlad abibl (39057 48 gazen 55 Wadlge ol
312k 0305100 5w Jald (635 0 (6 e adl o hien (o La0pe5T
dlje tide 5y S 4 sldel (55Tl 5 Os (55Tl (holed
Ools Sllas 3 (55Tok Osa5Tes & Hlexr Jald osliiiply ail>
o sbbr) S e Cad (655Tab (W (55TaL (W
312k OgeiTes g Jald pldbo(s)ls amio allge 5 (e
OgasTon 5 4 Jold degame cpl copl pls .l o alibls 5 LS
WOgeiTo5 5 p 534S Sl Oy gum ipds 03T ool Sl 2! gy ool
453,80 G5 o 0 olal BB 45 ) 0 pd Tenys B S
b Sal 53 3,8 (od 3 (Slopes s LU Yl day s slagealy
laas, bl Ol Jydr 4 s 5 Sl per Sl
38 o oap S by sl S s e

Y48 (L)
G Sy 5 (Y8 Ll 51 & ) 0L 5 sl
QLB GO 0758 (sl 0503305037 Eas b 1o 05057 (2Ll
Vbl el Bos sl 3 men Llessed 318 /AT
SN Gl odaT s 4 /AT G270 51 sW3T50 ia, b O geiTes
G b 3l ol eley (OYAF Wil 31 5 6Y e oY O
3 A ey S5 alie sl saST L a0 gasTes 5 (Sincer alonas
s /90 G /Y 08 USE el ga3Tes 5 (sl Somwes Ol e
05T il 5 bl Slem & lsgan 5 YU Soan S LT
S 3 Loz 51 02l 53 (Y00} (8508 5 &80 ) s o LS
FLsS GWT sy b 5 0T cpl (G500 bl O¥M) 315
3 eslizal b 0 505T a8 gazes opl ols) copimman LilosysT s +/40
S5 e Y ol ods 1B (1¥49) Lidter )| o 55 (Soan i)
e bl 5 lacaSCe 3 ga5To5 5 93 51 Jas ¢0 50303 5 4 Olo 5l ol
SRy ) 03 gldim gl Jlb dibl sl e el 6l

3 Pl 31kl D el el S 4 4 by el i szl

35 03 039 Bl y Sl skl b ol l slas SIS (5 saT sl
alp LT copl ol o O3S pl 5o olab— (g s Jlab abbl>
aladl 3 5ugs 53 03531 umdly 3l eslizul b ol 1 (slas SHIS7 a5 4eT

9303 50 ol e ISt 4 Stn IS5 87 oL g1y > Jlab

9
o polm Rash ey OB GL g ek ook (W
S 6 0033 b ol S 05,5 5 0905 s 0303T b b b S leST
Cab Ml 4 Mae O 87 polad Julis i gty (g bl amslr .3 5 anle
Losp VPP Y oo Jlo 55 016 68 53 b 5 Shee b ]
sl V) Sl sllast VD e 3l il) & g0 e S35 4 4 5
V0) &S5 S ¥ 0 L pl s i gad shtas (/A O 503T Ol 0= 2700 sl 5
om0 el (0¥ (Ys) s Ol (ol S 5 V0 5 ale3T L
Soge 45 DIl dedda (6,8 G g iy 4 8 T lT dnls
CLES M s o Kl of 8 5 2lesT 6,810 05,5 55 55 ol
a5 LY Sles b sl G ISl 03 1l Jols Jho 3 3505
b IOt 4 Sle O3 ST g 53 el (gaSiS el Dl el 4
sy pde (pbg s 0Nl GUS WL W BV o os 8 o]
ca\.l>'\.xaMUJ{)A@\NLs\ﬂéfsjfjoabﬁuc.a_hé)cjipg;:l)lm
2558zl sp Oga3T (o sn D jed a5 LA I VL ogn el
Ol il Jotiin 55 i el AT 3 55 9 2 GS e 2 g 4ty
5 Sy bY@ e 53l b pde 5 asl alsl
4o b JUE Sl e ol Jhagn dsel (ol pl g (S0
33 53 (BT Sppo 4 Aadida (5,8 wged has b sss eSSl

A 8 5608 5 lbejTes S

Sal(e
abdl> (3 9o 3T 46 gazes (WMTB-C) 01875 58" (51 p Jlab alabl> ac gaes

23 L LA B0 0 OS5 S (sl ;S5 ot K (53l Sl
ol ks asle You) Jle s JS508 5 oKy S by o5 48 .

Sl o (> b (VAAP) s 5 Job sladl o 4w Jbo ol 3 05057

1. Working Memory Test Battery- Children (WMTB- C)

Yay




OLSan 5 jsles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls&:u,’v"

Ol il 0 31 i e 5 S0ke Sl odd 4 8 a5 30 L i,
S i S5 Dol el (5 58T wel VL lasl (goutias
YU 55T asly slzel cdsl o/00 5 2ty o 5 S5 lagal
Fols S VIOF i IS (61 0T s a4 (Ko 3l 5
Gols e el 5 IO L 1wl ST lael gl 0 ) Aon sl
IS o3 48 Blabl bzt 53 il +/0) 1 S oS S O 05T
&l e ommmen Sl Jlay 5 5 (VL Slael 1 g (55T sasl
N S S s ohskee e e ¢ gl e 15y SV TS
EGESS s 53 Tl /00 1 i @ 51 5 el o
Sy YL slasl Sl Glatas ssb 4 Fass ol s ols) OV e
L oodd &lyl (gl gmen O3 9 suen b Oliaadte (I 0 /AN (pioman . Lzun
Sl pods olal Ol b Olawaseie 1AV (odd pnd Coda 4 4 &
Oluaaio 31+ /AY ‘c&; Slad 51w b Olianasaze 1 +/AA ‘C& &1,
65“ S5 Olaesae 51 /VA ‘65“ Sl ey opals Solds L
03 35 bz 51 Olanaize 510 /AN 5 OS5 58 Jatus 5 Shas 53 &) el
OLLe mbls G515 sl b I L OS5 87 ol (S5 aeT =55
e $)SKen b (Al Ul oy ) ba a3 51 (S o8 ol S73
50T 2l Sl (Sl 05057 03 5 5 aabislis) o35 51 dm

..5; ‘J"‘ b cb}):@\g’;.:a.;b )‘ °"L‘:“‘“H"g51‘j"\ Lgl.a.s;)lf

219 (E
X Y sla Sialen i ey ksl & 35 Sy pl 4L s
45 5 O el el (2 Ly ) SIS 53 ¢p5Y slaj e
anr o UYL > Slas b sl (b I3t 4 s OIS7s 587 ¢l o g
33 Mg - cl:l:f ol padeis plie pusp s OT ks &
5 4 355 S pl (55 5 3L dild oLl
05,5 slasl Ga) n pldb-olhs Jb il tasl el
(ol S5 a p3Y A2 G S ol 03T i Olsie 4 ol & 5 tule3T
bl sl SO 5 el anl o p2aloST (Aol oy S 55121 51 13
4 e OS5 587 51 S 03 5 Sladie oy gue 4 (o393l Cumdly Sl oslinl
Wyl Seass B |l audr 0353 W3 Shes b sl Cado Sl

LK e 5 ol las SHI (ondl 5 e Giloclian 5

Yaf

rltees g Flis S GWT LUl ol e 5o i o

AT s /AF elaz] Sale
o 5 b il gy a5l oy L O Kt g3y Jamn 55 dstlike ) Ol
sl s S8 gl Ll dseils ane slealy amlS 4
Jled abssl (g5l Slayo— 80T Jaadly sz 5 (1FAA) Likas |
b (Yo ) 0L 5 STl (6 5 Jute 5 (VFAY) el 5 Likia |
-l SI35L) b S claad jo (il S5 4 (‘J'y LS gl g
S a5 a5 b (olab-)ls b a5 2l gy Oollass]
Silwwlas r,..:.ﬂ Cab Il 4 e OS5 5S7 5 09 2l mdly (sla
2> 23T aabyy ol sl Gib g s €3S gyl e 3 S
TR PG g TS G g PRP S ICNe: PREITI
3307 el i IBe 4 Sles OS5 58 0 5 o | LS ol e
o3lizal L 5 03,5 ) 1y ol pon (i 53 ods 4l Jljhle 5 457 s ool
b os S Sl (G 4l Lol jan e col jas il 50 sles |
Wl g Olaaiie ols) Cand S s 2355 Jlad dlstlubs 4l
J'._Jr.m::lq.:bdizé-\y)kg&lf:}féljl}:m)dkwc):ﬁww
P 055 cnlite Ol e Bl Sl 553 Olmaieta ki JooSS 5 ags
(2l s S (NI o i 1y | gioe 5 Collal a4 5 L |y Sl 51K
ol Sl eslizul b gl Glas ST (5 seT aaly gl simen o155
Aol (6 575 &S e (gl il Olaaieas I L T w5 005531
bl 51K a o shate ol 6l o Cdy HS 4 Eash cpl g3 e g S
Il a7 s anal g5 o, 3130 51 5 s oy SV 5 LB s asl
308058 8 (5 Ak 55,00 LB 5315 dlsw 2 Doys b Ol
Sl 1SS 0351 onlize A b ¢ 80287 O 1y (50550
SO S Cab 6, S a3l ulie 3 1) Igmms 5 a5 55 eT
QUL ST s (ol 0 2200 V2 0,0 B ol 2S¢ 0
50T sl b S Pl cas sV Jgde plul el ST
w55 L35 55 /0l ens3lcundls 5l eslizal L ol o slas ST,18°
sde ol 3 E 554k, IS 5 Jlsw # 8 6, CVR Sldie 5 Sl o
Candly Sl oslinal b gl ol glas SIS (55 50T (gl e cpl ply 6l
53 ks b aaie i Siags baw g edd s o35

w2y 2 CEjrm = €6C0 0 1o 1400 A4 W




VF AP A)W‘Vf@)})‘@éhﬁdb)(}lﬁ@ J

OLSan 5 jsles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;Uﬁb;)\s GZJ}AT 4l @'ou,?\

05,5 shasl sy 2 05T Olsie 4 oldi-(sls Jlnb dadl
e p g 5k (1 cole S5 (b1 ks (68 o511 ol S 5 e T
35 2 S Olse & ol (s s b alble tays el
i g, Soslutol S 5 isleiT ey 8 (las

Slaast s g 61, SPSS 3l 5 YF aens Sl claesls loi g
s a3 05031 1 5 slae Slomil 5 oSie Jol i 5 LT
Izl 3l .k oslizal S (6,8 o500 b il sl SIUT 5,
i as & L ys lsbee bl i 510700 5 S

o) 03 enlize 5 O3S ol S S5y 4 Coed 5 035 IS8l
Sk 4y shin 052 LAT O 87l Dl ot 4y 4 5 b 6553
20 OT O3S 5 A | D787l 518 ety (65 2 4l ader 03
ot GalesTos 8 078516 a 0T 5l dny eulgs 55 3 S
S sl b gl glas SHST ((a55eT iy (o 5o 53l 40
(4288 53 335 V) o 3 ol ¥ ke ay 514k FO o YV 3 035 31l
o3kizal b ol ol glas SIS a5 50T ol ol 05 8 Ll b S 51 3

SR Sl 5 e (o)l g3 ¢ e 3,85 3L 53 1y 039 il g

039 Pl wdly 3l ooliiwl b ol =1 S 5™ bigel dolip . Jous

| giea Coda Sl
095 Sy 798 525587 w3590 53 Dl 5 Gl enllls 5 Caldy S 5 (25587 a3 yme ¢ Sl 5 oo Jsl ande-
039531 Cmdly Sl 3le 5 53 Doglite Sl b DUl slad (65l35L g e El o135k 25 £33 Al
Clites eSS, L sltel &1 b ks (g by Callanil o a5 ¢ bS Sl e s 0 s 6 A Oollassl 5 5 p o ol
ssbas Oy8 olai—(o s Jlas abidle oy a3 LS Ol a3 g e el s Jlab sl > 5 poler Al
Sosln o b Ol g 25l 65125k o T 4 Dy a3 5 EL o1k s e R
Calsen oS, 5 sldel Syl b 2 ls (6 Callanil o a5 ¢ S S a3 4550 S (6 s Colanil 3 pugs TP
sldel O, Lai— (o> Jlab absl= oy a3 ¢ LS Sl pad 59 e el s Jlab sl s 5 V_MA_.J’-
Salie UL Lo s (135k (a3 ¢ AS DLy 05 59 &b solst e i and-
(68,585 ) Calisen (sloojItl b (S5, slitel €1y) gl (g dyCollamil o 505 ¢ b Sl o5 5950 s 6 A Oollansl 5 5 6 el
Sl plab—(g iy s dlab aladl o pad ¢ AS DLy e 55,0 el s b dbabl 55 2
s JS8 slas=slie! ey (65133k o 05 ¢S (Sl o 530 Fls 615k 2 g 225k ad
Sy D b Ky slaet @) s (g pds Collanil s a5 ¢ LS (slacy o5 s9 s (5 A Oollanil 3y PSS PRI
Olsd b 5L olab-(o s lnb abailo ¢ S sla iy jod 5550 2Ll Jlb abbl- 5 5 (2 e A
O 4 ode g (2Bl el (1o 5k o ped (B Sla o 55 e &b oSk s s 2l ad>
it (slaejIl 5 655 s pmitin SIS 11 ol (g dy Olamil o o5 ¢ B Slaiy a5 530 s 6 i Oollanil 5 segs PEYSHIPWES
50 GB1 63L o ldbs5Is Jlb sl oy o5 ¢ LS (sla o o5 55,0 lai— s Jlab aadl> 3 g ol
i JS i gurdin SIS b gy (5153L o o5 S Slacn o5 23 b o133l 3 adin o
2y ST (s (6 s Oollanil o5 (S Slag 105 s e EE R ] (s dnde
oesle s B8 5L (plab—(olus Jbb ababl o a3 ¢ A3 Ly e s 0 e b bl (B3 dudr
S Sl b s 0mo) 6 andr 9 (ot el
oS 5 aalaiT 05,5 95 o S0 g3 T g deslin 5 0 g05T g 58 5 PS5 Sy

I 4y Ve OS5 o o SSle /80 BV SIS 65 8 55 s
4 by slaesls sy YA EYNY BT 058 s sl i
Glaoarle b, 5 05T m (0sn5T Lt 3 denly (gla ke
S8 4 SaiS 5 S ot Sl 5 oSl oy

el okt Y Jad 5 laoy £

sl
J:.<;;M\@JW\@MQKJ;\)JMEJL;Laus;yﬂ
V¥/¥) s @Y 5 (Ao s F9IV) uy L8 VY ol 8 05 5 53 S sl
P) g B F 5 (Mo /50) e VY SaleiTos S 53 5 (Ao

Cab I 4y Yen 073587 Slne Sl il 5 ke 1 (Ao

Yao




OLSan 5 sles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls':"”f".‘

ol 095 9 u}'.{l.e)T 095 <K& 4 (5 S 9 g}A)ToA 9 g}e)Td'.g Jo50 30 olad-(gslus Jé dbl> oyl S sl Y Jous

5 yeal 318 50 7 03 40 5T

— Sus Sp kol oS 5f e ol
Sololne cla.» o]
SIS /\0 =o/Af7 =o/A7Y) YV/:A VOVAYY T 5
c 05051 Ay
Y AYZ \/FE —/0¥ /0T \FY/Y o8
AR Y FIAY ~\/VA \FIAFY WY st _ Jleb alail>
0530
Y Y ~\/f4 /0 FE/VYY APY/A o & lai— s s
Y AYN ¥/a¢ -1/8) Y/ A WEY T _
- e
Y AT —\/FY oY FF/FAY VFA/FY oS

S 05T gl A Pl S ggs 8 355T 5 by 3l eslizad
G2 03 bl Jub dibl it e Sl SRl o Sl
b il it il 51587 o 5l 487 51 0L 6l 5 5 aleT o S
F= AN P> /00) Sl ol 08 53 s bbb gl
e sl SKen s Sl o 0905T s (BOX'S M= V/AY
oMy Jlab aladl 095037 Sy el sls 4 515 0La3 e S 55 2as,
el (gl Jled abidl O g 3T e (= +/04 F= Y/49) las—
F=1/04) olas—s,lbs b abil- 5 Ky 5 (p= +/YF F= V/FF)
S0 g5T Y dsdor 53 (P> +/00) Sl 4l Loy S 43 (p= /v
—oMs b bl S (Sile Sl ey g i
23 ok Sl ol oks wlyl ol 5 leT laes 8 L
s i3 gme (6 ek WO ga 3T alad 48T s e OLES Y g
0303 ) IS5 Jole s sy o ol Sl sz s Bols g5 50 cp) oS
o) SS 5 laes 8 b 31 sb e 5 (6K 5 005T e
sl (6, S o3I ol o o 53 oy § o oslis 355

Jled aasl Ol jas o Sl B Jsdr 3 oo T s laaly lul
b el ol fa s Sl e 4w 53 (P<0/0)) (glad— )l
45,5 sl 51/ &S das . Ol

233 o o Jol el ool g pras B 5 o oslis
Sl Jlsban ldb— gy Jlab dladlo i 53 55 25,5 Sy sle
Jlb dadl ize 55 Sled m Ssls s Sole 4 (P /0 Y)
Wl lslias 05 8 53 53 Jhagh Sl ale e 4w s olai— (gl
Lol Gl SO (25T aly 038wt Ol nlaly
4 Me OS5 55 (gldb—(g)ldys Jlab alibl ;03 3l ndly 51 onlizal

Yay

Lg)\vkiadlaé@uﬁp«f;ﬁ@oMWJ)&@l@bggjp
D3NV b ol 0503T gy s 53 (23T 05 8 (sl gl
e WEIYV L il 6, K alo o 55 g VAVITY Ll 0 3037 s al 1
s Q}A)‘Tu.,.; a0 53 (2bad — gl Jlab absl>) Ol 50 ol by
s Jado 55 6 8y o o 0 B ol s sl I3 0 5e5T g 4
odiasOl glai— s s Js dbsle S liie ¢ opl ply ool
S i &l OT eiasOlis SAiS I @5 oy Ol
oI iy 0ga3T Jebous 51 S ol Slay 5 b SiS
3 e 3y S bl sl e o3 e 0 Se S
350 0T S0y 36l 318 53587 0305 b bl et 23 8
Jb bl e 5o baesls laiged w58 O3 Jbj (A5
g T 058 05T m 5 0505T o Jl e 55 oldi— (sl
03031 oy Joml o (= N F= 2 /Y 0) 5 (= /Y2 F=0/N0) s 5
F= V) 5 (= /Y F= o N8) 55w ol € 05 8 05031 w5
Ci a el S s 8 5 T es S Ky A e 53 5 (P Y
Ap> +/00) Sl S5, (p= /Y F= 0 /N0) 5 (p= /Y F= 0 NA)
Al b b wlolssS 5SS (55 ke (g ssbie 4 (mman
A oslital o go Ty ST 0saST S ST bl ST L e bl ST
S gens osb bl /00 51 5V s ST 55 05057 (6 )laline S
SIS dablonn 05T S dal pde Sypo 53 5 us S 88 0T
o ozl (65,5 Slaejbl sty o sl S - sl S
2 Uai— (o)l s Jb bl e 55 o ge oy ST 0505 B s
3 s ekasOli &S el Sl sme (K= 04V df= Y p< +/00)

b e cpla by e (6513T g4 55 ¢ s et 4 .Gl Sy S 4y 40

&Wgﬁ‘)(flm#ac(ﬁ**vmﬁ VALV A AL W




VF AP A)W‘VY@JJJ‘@}MUJ(}&M J

OLSan 5 sles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s GZJ}AT 4l Ls':"”f".‘

odi S50 s 53 i 0557 Sl eslizal b Siassy dlo e au

Sl

oyl a5 bl 03 S50 Vs Slas b | (i I3k

)JL;;:J“)QJAJTWLQ}AJT&&\)AWQJW4*’ djv‘.?').)bv\ﬁT

S Sle (55 Slaamlie sl nl ol ol lsliae iy e

b3l 9 ols8 (Sog 7 o lad— (5 I Jbd dldle dwlio (Sl p (S phioir (F9803T 1930 I F1 Og03T W I Jous

Sl 5)l:l;.~=cla.ﬂ Ua:'-é:UTA?)A ¥l 5:!}T4?): F polae Sl
< /64 /o) Y/ Yo Y4/AA +/64 N S
/04 /e WD \720 Y4/M f S gl
< /64 /o) Y/ Yo Y4/AA \/FY Lela S o
< /04 /e YV Yo V4/M V/FY Sy ey 0 sy
o /8 /o) Y/ Yo Y/AD /8 > |
/0 /e YV/o s /oo VY/AD + /¥4 Sy glawy _
= 05 S5 % 0l
/00 /0N Y/ /oo \Y/AD /oY Sela I
/00 /e Y/ /oo \Y/AD \/oY Sy oy 2 S a5

5%5;}5&)!&09}1& Ao 40 4w 30 lad— (5 I Jld dlbl> 58 oy F Dl v g e (SI1T oIl il sl o g,.eﬂ xR L Jov>

A0l s)lskas plan F Sy giioes 5:80ka Oy s § goms bl g

/A e ov/YS 1425/ A \/AY YL SYIVO 8ilng

A ey o/FY VFYF/HF VFYF/HF ey S b=l s Jlab alisl
/FA e YO/NF Vo ¥/ V/+AY Yoov/eA 05,5 # 0k

a6l Jbd Al 10 g h Al po dw 3 0195 § 039 91 umdlg 3 odlitwl b 1 >1 S 557 Jh3gel 4l o9& o cSilo (295 dAwlin .0 Jous

Slstas o 3t gllas b o Sole (oD | do e e
/0N Y/ay —+/Y\ 03051 =0 5031 s
ooy /v EVALY S0 95T bl b abibl>
0 VO Yo & R0 305T

S5 domi § Som
A S S (5T a5 51 ol DL Sl ha g,
ol 05 olab— (gl Jleb bl 35 53 035531 undly Sl ealizal L
sl by & sl Ol tasn laasl i pll OB S
It 4 Men OIS 557 (61 2 039 31l s Sl oslinal b () ol slas ST
O 558 (oldb= (o ls Jlub dlibl 5 gy o 30 50352 f o el b
41>f,;@wcﬂuwuuwgﬁupwg\@dwww
e opl g3 b cal..;ba.\.a\ Cwds (glaasl s_«.ﬂ‘)l;u\;bju&fi.u
(Y1 8) 0K 5 0Kl i g5 (slaanl (Jle Ol 5o 4. Csl gued

Golus Jled absl> 4 6:.@5 Lg\.a.\.‘..lTjé Sggr 33 039 Pl sl g esls QLA

AV 0305 my b 05037

2 oSobe Dl 1 (Sl 0 Jpdr s
(Ol 5D 5,8 5 0305 A Cmt SObe Sl 5 (55 50T AbsIoke
an Jg (P<0/00) 55 Hlslae glad—(g s Jlab aadl> iz s
o o) 48 3 5 plaline (o5 goT s lute S 3D (6,80 L 0 33T g
S eslizal b gl ol slas SO ajae] by o ol 0T Kb
Jbb sl ke ol gme 3G 0 go3T pm Al po )3 035 3l
pels Ll 03 5 pglukze S Al e 53 QT};}S}@Z\; et s
S ol el e 6,80 b 0503T e xSl sl (g lsline

el 039 Ll ole S Usb 3 i jseT il

Yav




OLSan 5 sles o s

039 8 Rdlg 3l eslazal b &\ﬁ‘ L;th;)\s L;;)}AT 4l Ls':"”f".‘

Camdly Ale jgomadilbly 5 (2w Jo) b awlas jo dslle 1 (g
Wl 43 8 plonil 035 3

Ol 5l a5 4 Ol 5 (0 035 BTl g Sl eslial (idw S e 53
b 5 e 035 Blandl s cliyls BT 4573 S o sl (Y2Y4) ) e
S35 53 1y 6,83k 5 Jlb bl b 5 esls alST 1 s
5 LB L RS 5 ea g3l mdly s 3l s 5 )3 das hl
ab 4 &S s ke LS L e s (b bl o8 b s g
Gl 43 5 15 oslizul 350 B5seT Slaslpl oLyl sl 03 1S
S 5,05 0ylal Sledbl Hldie 4 gmls Jb (YY) O 5 2 )
w313 0 S Sdedily bl w Ul 1 S Olej &S5 s Jlab alabl>
LgLA.\;iTJ;)'\c‘LAb)|&ﬁ&u)p¢dwwu;}w¢g,b&;
055 ks auT b aw 4 6,8 5L L(VAM I gw) 355 e 5,5 a0
s 4l 51 Il gl (ol as 5 s iy DledMbl (CIlas 4 4 55 L
2D e 4 odkd Ol SleMbl s gh e bl Jeb abl- 4
S8 sl 5 1) oIS 5 (sl la Je U 5sd o0 alilejla
Oodolds aladlo 55 okl 0,003 Laf o 8 (2505 b e 5 s S5
44 ol 51 U8 Dbl (6,8 L Jb 53 (Y018 (L) 345 e plos]
AL Lg)l.t.g_ii Jlad abdl> s 358 fate Sdedils ababl-
o Jb abasl a7 Sl b ababl Ol e 5 b by g
(ol 255 0 47018 B gl 315 5 03 53 0r IS o
5 ) 2h AT Sk T3 b s &y pe b 1 L
Cndly bow g 0 Jled abdl- o e cameS s (Y00 (el e Ol
S b o35 BIandly S eslizel JLis 4 5 355 plnil 15 e 03553
VY OS5 i) b 5 g Jlab ababl>

S 55 6,8 G35 iy 53 Ly sdma 2SS o ey guoee
Dledl Oy o Apny slgin lp lepe JKEa ) Wosls pans
sl s SHIS a5l asl y idw j1 ST sla iy 5o cluils
las ST aisel anly (mw Sy Loyl Sl eslil b
(Cromad 555 duslie r.m._ﬂ cab Pl 4 Mes OS5 55 gl 2l
el wly S el Gl tagy 5 b ey
sl S SH 5 esgplealy Sl eslizal b gl glas S
Sl Sl 255 () g e ik Il 4 Dae O3 587 5L e

YaA

b g 5o (1Y) 0K 5 1Sl yls (glsbkae 5T o Las-
23 0353l udly (Calibes (slag)sld Ol I 457 LBl s a2t
i ) ] ke IV 4 Vs OS5 587 gl sl S 55
S Loy D pl 4 agh 5o (YY) 0L 5 LS .ol
Collansl g cwli SoI5L 2l las ST aal sl s sl il
15 5 ol ool i o el G ISl 4 Sn IS5 87 bt 6 0y
3 s o 03931 dly 45T Wsls Ol hamgs 53 (YeY0) el e
(S IS A ey 5 (LB S b il 3 b
ol Jil..s obT (slaosls ¢ pl ol 558 o0 Lgﬂf.sl.l b eddﬂf:\i
035 3l S1eslinl b gl glas ST (355l aliy o
oMy Jlab alabl (Geanly (5135L 5 Jlab alibl ¢ L (g Ty Collanil)
Jiu“;u:,iuﬂ%?ﬁ\)M\@memo\s;&lﬁb—
s SO Jsglde (6 ka3 (sladbe oo 1l 031 iul 3l ol 05 5L
Jie a8 5 8 o, Lal (Yoo ) OLn 5 &STle o8 s 4 Ol o ¢ 2] ]
555 0 MBI ks Jle gladnT 5 3l aans 0T 4 ol 21 slas S,
L 6 pd Slanil 5 Faly (651250 (b abdl glaail 3o OT 55 o8
JAS s Kalen 545l &) 4 bl 03 e (sloadl o O 5 4
5SS L o b e SRt iy 2 5131 ke, S ke
op s el s S Glaailze o bLiyl (Yero) O, Kes
G 6135k Glalge Lol 3l &S Ll Cws s opl 5 Ls S
25 S G A Lyl ool Bl 4 Ll g rhe Al b b
35 aladlo 11y Lgs ol Sl 5,506 51 31 ol 5 )ls el (550350
G55 o Jlab abaslo ¢ pimman (Y oA O 5 5 6S) diyls &K 55
&l 3l 5y ee LS gl Gl olanl H5b 4 5 Cl Cls ol
cQTg;._.AA\V.b)GLp¢Jl>L‘ﬁ‘L'.M>@6l?>}>'-)>|)o.l.:>¢=:;=‘5\.ﬁ:)l:é)
S (5 A llanl ¢l 533503 (63 gdon sl S b lab aladl-
J@\,@gﬁjww&audwwusjwq,u,
23Vl b (glam )L (sla o lei3b pm Jalas s Jlab abablo- 457 ST e
Gl (oo o 28 55 bl bl sla L5l 5 e ol i
Al iag (b5l anly w5 (YY) 0L 5 e )
S ol bl ge ol Soalen 5 o (Y00 &STla (635 Je e
Jg.i domcpl sl o 3 0 Jils Gadse aad 5o 3l u_ii EYWINY

&Wgﬁ‘)(flm#ac(ﬁ**vmﬁ VALV A AL W




o')&"'“ﬁJJ\’.“JJ*‘;

o3 g Ity 3l o3limal b ol ol las SIS b5 g sl i 1

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

S oplaarg e Sl &J‘A{o)u&‘ Ols oo e % 83,8
Gl olanl Galy (65155L) (ol 2l (Glas ST (55 5eT 4l 2 5 500S”
)%9.})‘53}2-)e.)j‘}é‘g:,:.ts‘))“}é‘tjgfjlj)é(dwwbj‘siﬁ-u
5 ens WL L OB S Olawsie bug wly ol & o550
il iy Sl 4 arg b oogs 038 (B5sT (5SS
il oy Blas 53 o35 3lealy Sl eslamal b ol ) slas S
Slas S ( glimal uslde 550 g e slgiin (Gdel8— (65lde) s
3hoalizal b (ely (5,133 5 Jlb alablom ¢ 2ot 1 6 3 Ty Collanil) 5]

.:_5.3' 03l US:J}AT eJ)J'é‘(;.”.a.;‘}

SN Ol

35 dsl ot 5 (65875 Wy 5l ad § Wl ol 1 g% GBS sl 3 (9w
oAl e 5 il oaSiils oLl O3S 35 4T 5 ol 4z
o85S ke 5 il outSCadls 3 B o 4T AT 5550 oS ol 015
bir Cgr 4 .c35 L5 IRUT.PSYEDU.REC.1402.023 M| uS° L o 15
o Sl e Sl L;,}T@,, (R O LIS P> o RS P R g
Lis 3 I3l o)l OEWSES b 4 s bl B WS S 5 Lo,
2313 Oliabl o 53 53T oy & Doladetin U3 05y ra s ol 5 ot e
s

Al e Jb Colam 09 5 683 by IG5 i ol b (ol

43 Jsl o 5 575 Ay S 5 e ) 1O N 98 51 60 p
A ) Bl ety ok 55 5 ol ki (Soolha L g p g cp S okl 55 (aleal,
Ui &8 e s ol gl 53 45 ls gr phel rioen O i i 1 @8l Sl
2,5 gy il
w},ol,_\‘..w::\Mljv:.n,;Jlo\,,w,u;ﬁ\).xgujlzeb)aégﬁs

.;bf@@lajﬁjﬁiirﬁgleaqk

Yaq




OLSan 5 sles o s

o3 g Ity 3l o3limal b ol ol las SIS b5 g sl i 1

&b

O34 sl Jles sl JpoiT a8 s0me (\¥RP) ST Jo (Likian
RGN PRCH PR BRI A
https://www.gisoom.com/book
lod = bl Jordl sz (AFAY) Slad g ¢ ol 5 ST Jo Lidian |
w0313y gas S Las1 10 g5 Slas alisl (< jlugs
https://teimourzadehmarket.com/
Ol = sl e ferll s (OFA) LS| e e
0,8 (epdilon 5 4y (eilijl) b el slas S
RESINEPRCPRE
https://ketabcity.com/bookview.aspx?bookid=2358908
2 523 0spm 38l A6 LOYM) 0 (315 Ca 5 ST e e
(W eyl o sl aloms Ol 5L S Ol 5o 3T 2015 b aladl s Ses
AVA-VY
https://ensani.ir/file/download/article/20101005150120
OFY) a8 el ool i sgie than (g il taundl ((solalus
Sphlobsl plie dele Sbsbe p Al i 5 slzel ()
LYY BV 58 BA e sl Il 61 O3 58 5s ST (g s,
AFF-AN OV Y o 2Ol o sl alows Dlgio) ¢
doi:10.52547/JPS.21.112.819
SS 016 (i 7 pale 5 (nlid Oy o3 s 25, (FAY) o ) 5¥s
Olsy

https://www.gisoom.com/book/1830905/

References

Ahsen, T., Yu, CH., O'Brien, A., Schlosser, R. W., Shane,
H. C., Oesch-Emmel, D., Crehan, E. T., & Dogar,
F. (2022). Designing a Customizable Picture-Based
Augmented Reality Application For Therapists and
Educational Professionals Working in Autistic
Contexts. ASSETS '22: The 24th International ACM
SIGACCESS Conference on Computers and
Accessibility Athens Greece.
https://doi.org/10.1145/3517428.3544884

Arjmandnia, AA. (2016). Working memory test series for
children (Hafbek), Tehran: Roshd Farhang
Publications. (Persian).
https://www.gisoom.com/book.

Arjmandnia, AK., & Ghasemi, S. (2017). Educational-
therapeutic guidelines for improving working
memory, Tehran: teimourzadeh Publications.
(Persian). https://teimourzadehmarket.com/

Arjmandnia, AA. (2018). Instructions for the educational
package - rehabilitation of beta executive functions
(inhibition, attention and flexibility), Tehran: Roshd

Farhang Publications. (Persian).
https://ketabcity.com/bookview.aspx?bookid=2358
908

Arjmandnia, AA., & Seifnaraghi, M. (2009). "The effect
of mental review strategy on performance working
memory of dyslexic students. Journal of Behavioral

Sciences, 3(3), 173-178. (Persian).
https://ensani.ir/file/download/article/20101005150
120

Avila-Garzon, C., Bacca-Acosta, Duarte, J., & Betancourt,
J. (2021). Augmented reality in education: An
overview of twenty-five years of research.
Contemporary Educational Technology, 13 (3).
DOI: 10.30935/cedtech/10865

Baragash, R. S., Al-Samarraie, H., & Zaqout, F. (2022).
Augmented Reality and Functional  Skills
Acquisition Among Individuals With Special
Needs: A Meta-Analysis of Group Design Studies.
SAGE Journals, 37(2), 74-81.
https://doi.org/10.1177/0162643420910413

Benallie, J., McClain, M. B., Bakner, K. E. Roanhorse, T.,
& Ha, J. (2021). Executive functioning in children
with ASD+ ADHD and ASD +1ID: A systematic
reviewKandice. Research in Autism Spectrum
Disorders, 86, 101807.
DOI: 10.1016/j.rasd.2021.101807

Berenguer, C., Baixauli, I., Gdmez, S., Andrés, M. D. E.
P., & De Stasio, S. (2020). Exploring the Impact of
Augmented Reality in Children and Adolescents
with Autism Spectrum Disorder: A Systematic
Review. International Journal of Environmental
Research and Public Health, 17(17), 6143.
doi: 10.3390/ijerph17176143.

Buchner, J., Buntins, K., & Kerres, M. (2021). The impact
of augmented reality on cognitive load and
performance: A systematic review. Journal of
Computer Assisted Learning published, 38 (1), 285-
303. https://doi.org/10.1111/jcal.12617

Buschman, T. J. (2021). Balancing Flexibility and
Interference in Working Memory. Annual Review of

Vision Science, 7, 367 - 388.
https://doi.org/10.1146/annurev-vision-100419-
104831

Caglar, E., & Kaynak, H. (2021). Working memory
functions in Autism Spectrum Disorder: A review.
Journal of Clinical Psychology Research, 5(2), 202-
212.
https://doi.org/10.5455/kpd.26024438m000036.

w2y 2 CEjrm = €6C0 0 1o 1400 A4 W



https://www.gisoom.com/book
https://teimourzadehmarket.com/
https://ketabcity.com/bookview.aspx?bookid=2358908
https://ensani.ir/file/download/article/20101005150120
doi:10.52547/JPS.21.112.819
https://www.gisoom.com/book/1830905/
https://www.gisoom.com/book/1830905/
https://doi.org/10.1145/3517428.3544884
https://www.gisoom.com/book
https://teimourzadehmarket.com/
https://ketabcity.com/bookview.aspx?bookid=2358908
https://ketabcity.com/bookview.aspx?bookid=2358908
https://ensani.ir/file/download/article/20101005150120
https://ensani.ir/file/download/article/20101005150120
doi:%2010.30935/cedtech/10865
https://doi.org/10.1177/0162643420910413
doi:%2010.1016/j.rasd.2021.101807
doi:%2010.3390/ijerph17176143.
https://doi.org/10.1111/jcal.12617
https://doi.org/10.1146/annurev-vision-100419-104831
https://doi.org/10.1146/annurev-vision-100419-104831
https://doi.org/10.5455/kpd.26024438m000036.
https://doi.org/10.5455/kpd.26024438m000036.
https://doi.org/10.5455/kpd.26024438m000036.

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

OLSan 5 sles o s

033 PIamdly 3l eslizal b ol ol (slas SIS b geT aali y i

Carmo, J. C., & Filipe, C. N. (2022). Disentangling
response initiation difficulties from response
inhibition in autism spectrum disorder: A sentence-
completion task. Sec. Developmental Psychology,
3, 964200.
https://doi.org/10.3389/fpsyg.2022.964200.

Casey, B. J. (2023). Executive functions in the brain,
development and social context: Early contributions
by neuroscientist, Adele Diamond. Developmental
Cognitive Neuroscience, 62, 101272.
doi:10.1016/j.dcn.2023.101272

Cisneros, E., Beauséjour, V., Guise, E. D., Belleville, S.,
& McKerral, M. (2021). The impact of multimodal
cognitive rehabilitation on executive functions in
older adults with traumatic brain injury, Annals of
Physical and Rehabilitation Medicine, 64(5),
101559. DOI: 10.1016/j.rehab.2021.101559

Cunha, P., Branddo, J., Vasconcelos, J., Soares, F., &
Carvalho, V. (2016). Augmented reality for
cognitive and social skills improvement in children
with ASD. In Proceedings of the 2016 13th
International Conference on Remote Engineering
and Virtual Instrumentation (REV). Madrid, Spain,
24-26 February, 334-335.
DOI: 10.1109/REV.2016.7444495.

Delavar, A. (2011). Research method in psychology and
educational sciences, Tehran: Ravan Publications.
(Persian). https://www.gisoom.com/book/1830905/

El-Seoud, M., Halabi, O., & Geroimenko, V. (2019).
Assisting Individuals with Autism and Cognitive
Disorders:  An  Augmented Reality based
Framework. Int. J. Online Biomed. Eng, 15, 28-39.
DOI: https://doi.org/10.3991/ijoe.v15i04.9835

Faja, S., & Nelson Darling, L. (2019). Variation in
restricted and repetitive behaviors and interests
relates to inhibitory control and shifting in children
with autism spectrum disorder. Autism, 23(5),
1262-1272. DOI: 10.1177/1362361318804192.

Fiske, A., & Holmboe, K. (2019). Neural substrates of
early executive function development.
Developmental Review, 52, 42-62.
https://doi.org/10.1016/j.dr.2019.100866.

Gentil-Gutiérrez, A., Santamaria-Peldez, M., Minguez-
Minguez, L. A., Gonzélez-Santos, J., Fernandez-
Solana, J., & Gonzélez-Bernal, J. J. (2022).
Executive Functions in Children and Adolescents
with Autism Spectrum Disorder, Grade 1 and 2, vs.
Neurotypical Development: A School View. Int. J.
Environ. Res. Public Health, 19(13),7987.
https://doi.org/10.3390/ijerph19137987.

Howard, J., Herold, B., Major, S., Leahy, C., Ramseur, K.,
Franz, L., Deaver, M., Vermeer, S. Carpenter, K. L.
H., Murias, M., Huang, W, A., & Dawson, G.
(2023). Associations between executive function
and attention abilities and language and social
communication skills in young autistic children.
Autism, 27(7), 2135-2144.
doi: 10.1177/13623613231154310.

Jdaitawi, M. T., & Kan'an, A. F. (2022). A Decade of
Research on the Effectiveness of Augmented
Reality on Students with Special Disability in
Higher Education. Contemporary Educational
Technology, 14 (1), ep332. 1-16.
https://doi.org/10.30935/cedtech/11369

Katz, B., Jaeggi, S., Buschkuehl, M., Stegman, A., &
Shah, P. (2014). Differential effect of motivational
features on training improvements in school-based
cognitive  training.  Frontiers in  Human
Neuroscience, 8(1), 242-252.
https://doi.org/10.3389/fnhum.2014.00242

khodadadi, N., Ghazanfari, A., Mashhadizadeh, S., &
sharifi, T. (2022). Evaluation of the validity and
invariance of the factor structure the lecavalier
behavioral inflexibility scale in children with autism
disorder aged 3 to 6 and 7 to 12 years in Isfahan.
Journal of Psychological Science, 21(112), 819-
834. (Persian). doi:10.52547/JPS.21.112.819

Kim, A. K., & Kasari, C. (2023). Working memory of
school-aged children on the autism spectrum:
Predictors for longitudinal growth. Autism, 27(8),
2422-2433. DOI: 10.1177/13623613231165599
https://doi.org/10.1016/j.neubiorev.2023.105511.

Lei, J., Charman, T., Leigh, E., Russell, A., Mohamed, Z.,
& Hollocks, M. J. (2022). Examining the
relationship between cognitive inflexibility and
internalizing and externalizing symptoms in autistic
children and adolescents: A systematic review and
meta-analysis. Autism Research, 15(12), 2265-
2295. doi: 10.1002/aur.2826.

Lin, W., Chan, Y. H., Kiing, J. SH., Lim, T. SH, Chong,
S. C, Kang, Y. Q., Aishworiya, R., Mulay, K. V.,
& Tan, M. Y. (2023). Restricted and repetitive
behaviors and association with cognition and
adaptive functioning in children with autism
spectrum disorder in Singapore. Front. Psychiatry,
14, 1249071. doi: 10.3389/fpsyt.2023.1249071.

Lynch, C., Breeden, A.,You, X., Ludlum, R., Gaillard, W.,
Kenworthy, L., & Vaidya, C. (2017). Executive
Dysfunctionin  Autism  Spectrum Disorder s
Associated with a Failure to Modulate
Frontoparietal-insular Hub Architecture.



https://doi.org/10.3389/fpsyg.2022.964200
doi:10.1016/j.dcn.2023.101272
doi:%2010.1016/j.rehab.2021.101559
doi:%2010.1109/REV.2016.7444495
https://www.gisoom.com/book/1830905/
https://www.gisoom.com/book/1830905/
doi:%20https://doi.org/10.3991/ijoe.v15i04.9835
doi:%2010.1177/1362361318804192
https://doi.org/10.1016/j.dr.2019.100866
https://doi.org/10.3390/ijerph19137987
doi:%2010.1177/13623613231154310.
https://doi.org/10.30935/cedtech/11369
https://doi.org/10.3389/fnhum.2014.00242
https://doi.org/10.3389/fnhum.2014.00242
doi:10.52547/JPS.21.112.819
doi:%2010.1177/13623613231165599
https://doi.org/10.1016/j.neubiorev.2023.105511
doi:%2010.1002/aur.2826
doi:%2010.3389/fpsyt.2023.1249071
doi:%2010.3389/fpsyt.2023.1249071

OLSan 5 sles o s

033 PIamdly 3l eslizal b ol ol (slas SIS b geT aali y i

Biol.Psychiatry, 2, 537-545.feasibility and
controlled efficacy study. Behavioral Sciences,
8(10), 85. doi: 10.1016/j.bpsc.2017.03.008.

Mayer, R. E. (2019a). Computer games in education.
Annual Review of Psychology, 70, 531-549.
https://doi.org/10.1146/annurev-psych-010418-
102744.

Mcna, F., Leroux, G., Strand, F., Thorell, L., Bergman, S.,
& Kilingberg, T. (2008). Common and unique
components of inhibition and working memory: an
fMRI, within-subjects investigation.
Neuropsychologia, 46(11), 2668-82.
doi: 10.1016/j.neuropsychologia.2008.04.023.

Miyake, A., Friedman, N.P., Emerson, M.J., Witzki, A.H.,
Howerter, A., & Wager, T.D. (2000).The unity and
diversity of executive functions and their
contributions to complex “frontal lobe” tasks: A
latent variable analysis. Cognitive Psychology, 41,
49-100. doi: 10.1006/cogp.1999.0734.

Nekar, D. M., Lee, D. Y., Hong, J. H., Kim, J. S., Kim, S.
G., Seo, Y. G, & Yu, J. H. (2022). Effects of
Augmented Reality Game-Based Cognitive—Motor
Training on Restricted and Repetitive Behaviors
and Executive Function in Patients with Autism
Spectrum Disorder. Healthcare (Basel), 10(10),
1981. doi: 10.3390/healthcare10101981.

Paas, F., & van Merriénboer, J. J. G. (2020). Cognitive-
load theory: Methods to manage working memory
load in the learning of complex tasks. Current
Directions in Psychological Science, 29(4), 394-
398. https://doi.org/10.1177/0963721420922183

Pasqualotto, A., Mazzoni, N., Bentenuto, A., Mulg, A.,
Benso, F., & Venulti, P. (2021). Effects of Cognitive
Training Programs on Executive Function in
Children and Adolescents with Autism Spectrum
Disorder: A Systematic Review. Brain Sci, 27,
11(10), 1280. doi: 10.3390/brainsci11101280.

Pickering, S. J., & Gathercole, S. E. (2001). Working
memory test battery for children, London:
sychological Corporation Europe. https://research-
information.bris.ac.uk/en/publications/the-
working-memory-test-battery-for-children.

Sarvarian, Z., Roshan, R., Naeinian, M., & Farahani, H.,
& Yaghobnezhad, S. (2024). The effectiveness of
cognitive rehabilitation on attention and response
inhibition of dysgraphia students. Journal of
Psychological Science, 23(136), 767-784. (Persian).
doi:10.52547/JPS.23.136.767

Scanlon, L., O'Shea, E., O’Caoimh, R., & Timmons, S.
(2016). Usability and validity of a battery of
computerised cognitive screening tests for detecting

vy

cognitive impairment. Gerontology, 62(2), 247—
252. doi: 10.1159/000433432.

Sweller, J. (1988). Cognitive load during problem solving:
effects on learning. Cognitive Science, 12, 257-285.
https://doi.org/10.1207/s15516709cog1202_4

Uddin, L. Q. (2021). Cognitive and behavioural flexibility:
neural mechanisms and clinical considerations.
Nature reviews neuroscience. 22, 167-179.
file:///C:/Users/Mandegar/Downloads/s41583-021-
00428-w%20(2).pdf

Woolard, A., Stratton, E., Demetriou, EA., Boulton, KA.,
Pellicano, E., Glozier, N., & et al. (2021).
Perceptions of social and work functioning are
related to social anxiety and executive function in
autistic adults. Autism, 25, 2124-34.
doi: 10.1177/13623613211013664.

Zhang, M., Jiao, J., Hu, X., Yang, P., Huang, Y., Situ, M.,
Guo, M., Cai, J., & Huang, Y. (2020). Exploring the
spatial working memory and visual perception in
children with autism spectrum disorder and general
population with high autism-like traits. Plos One, 15
(7), e0235552. doi: 10.1371/journal.pone.0235552

Zhu, D., Zhu, B., Zhao, J., Zhang, CH., He, J., Song, D.,
& Han, T. (2024). Investigation on the Effectiveness
of Augmented Reality Memory Training Game for
Chinese Older Adults: A Randomized Controlled
Trial. Games Health Journal, 13(1), 5-12.
DOI: 10.1089/g4h.2022.0183

w2y 2 CEjrm = €6C0 0 1o 1400 A4 W



doi:%2010.1016/j.bpsc.2017.03.008.
https://doi.org/10.1146/annurev-psych-010418-102744
https://doi.org/10.1146/annurev-psych-010418-102744
doi:%2010.1016/j.neuropsychologia.2008.04.023.
doi:%2010.1006/cogp.1999.0734.
doi:%2010.3390/healthcare10101981
https://doi.org/10.1177/0963721420922183
doi:%2010.3390/brainsci11101280.
https://research-information.bris.ac.uk/en/publications/the-working-memory-test-battery-for-children.
https://research-information.bris.ac.uk/en/publications/the-working-memory-test-battery-for-children.
https://research-information.bris.ac.uk/en/publications/the-working-memory-test-battery-for-children.
doi:10.52547/JPS.23.136.767
doi:%2010.1159/000433432.
https://doi.org/10.1207/s15516709cog1202_4
file:///C:/Users/peyman/Downloads/s41583-021-00428-w%20(2).pdf
file:///C:/Users/peyman/Downloads/s41583-021-00428-w%20(2).pdf
doi:%2010.1177/13623613211013664.
doi:%2010.1371/journal.pone.0235552
doi:%2010.1089/g4h.2022.0183

