1o Ll oF o o (pgw g Camt Ju
ISSN: 1561-4174

| b JWS 53 (6 pay a2 98 (5l
sly Sl Jloz Fslozel gy Lo jasam ¢ SLS dosme
Sl 9y &1 dtmntly Joansiliy axdllan <SG 1 glisto (551900 Z gl b 4ilS 90 ST (535 30 (2> 9 (S 39000 pr ddgla i Culad 53U
P 59 eyl Lo e F LS e
S ,_5.1.; o 2 IS 90 gL 5095 yoDodge g Crick closis! 5Ll Jow (wlwl o elodal Oledbl 5651 5 dus Lo
el Sign (BlxS Bhaeste Fiawgs blis jalbaes (Doge e el
0l3geT (10 (50Tl 5 T il g s Ll g Albuno o (oLl S5 5Ll (gl ablgo 5 Sine (b jgol sy (329005

[azgs ol JMS| a3 Mo 5595 9 (Glovgy (AN s (s Lo 4 Mo (T39S (5 10T plod jo (G300 Zlgol S (o) y
T byl yo Jlad gl
o ey ((SLbLE Sgezme dpw Fsuxly pl el (2 )b o

W Pl (ol U)o G Hleiivg 9 (S oyluigded (Sl Jexd p «s&’lﬁ&“’:’ 2 o (Sloyo cSlils syl
2 09Sd el g o Aol (Ggly (695 duma ¢ SbgS (m 0 ¢ (Sbiwgy el
bl (S8 pmdl SIS lyls U5 50 (o5 oe Eopsd (Swiloygiilam Judxi
*sd)aﬂljé aloww ‘GL.@LQ.J )‘L;)é
oligS LSl ully (59391 b oondtl b Ll y3 g o Ut 51 5315 Sgui
Fippeplpl Loy (il Sl hde b olxw (s 50 )25
WsS 5 5olsy (BBT 5l gléo
OWIN 9 650l 950 30 (Slpl ledeo gyl oy

6ol Loyl “s‘l.xl; Dgatta ¢ Sy i

Sl iy o395 §)lws_ (5L 0,551 L, (s i1
S o st Foasgr il caeiils slige oo

S5 > JLsl G510 plGe (rb (5095 b plgt b U glogS (55 > (g5lwdnsd (g dum o

S 3 3907 g oloyd g 9 559L8 g SRR pols (i)l g 3 (d g3 (ols 4y Sl 10




4 5 25 Ola

G590l dmgo 5 (05 (S psle olSadls ( S, ol (g (o (She0 55
Rl ol s oSSl pole Jle

Ol e b o3 oSty g5l 33 il épmmnid> L) 93 B 35°9

Ol Ol st dged (S pole olSails «(g3e)5: g5 ol um HGS biE 35S
ol y93 1 STgd (S olSasls (5,18, pole g (B3 0ly; Slivl gD y > guol 55O
0501 el sl

Ol el 5 e 5 (Kb pole oSasls «g3lsS oo 55 Sl b (33 33 LD yhoio '
ol eclasS a8 (S pole oIS sl b5 Sl b silands g 35S

Ol 0185 <l sl 0l 5 (b5 i b omlisol ol (0ls (Al §5S
Ol eolied coloen S pole olKitsls (S p s, sl dlgdtantd A& w59

g g5l g 9l oKl ¢ S it Sl 68 98- 005 LDy 459

S ey et 3y oKl ¢ ity obinsl Il gL o 'S

pole e Ghsal dunsga 5 (o)l olSils ( illy (culisiols, bl 45 30 Loyl 25
Ol ol s (L

Sl el el olSails ( Kb  owiigee Slivl 4 GOLT pad gudao M 550

SRl O RT O RS (Sbiy psle olKsils «s3ely 08 Sl 630 39399 od 30 S5O

Ol 0l el (S pole olSails ( culidily, il (Sl g 39 389 S5O

(i pele Jle (hi90] dunnge g ol oKl ¢ cmlidly, Lotils 4 owiler Slg> 5SS
olrl ol

Jid el )T (Kb ol oSl ¢ sualidons 5 (53515516 Lol (IS Sgono 55

(ol ol 508, ST,

D9 0 dles g Slo, oMbl ool jo 4 i

*  PsycINFO * Academia

+  Google Scholar o Sl psle o> JU
 ISC  SID

* RICeST * Noormags

e Magiran * Civilica

4 a5 s 5l ool
€l pole (slaojbr
RO IR o ;SO bbb ay

Institute for
Cognitive Science Studies

\f’ G ul.........vl; s(b9ﬁ GILJ)Y c)Lmi)aMSWJLw
ISSN:1561-4174
ol colo
Sl psle Je el anse
Jammo yoo
L}QL"M)*" Q,..«:;m ).'250
s pole e 3550l dsge oulii g, bobin
O g
Sewpy 3> ole S5O
(s s (S pole oKl (6555508955 Sl
S e
6&91) SO durw )_'15¢
L] | W R
G293 Ol ol g
Syl 53 g
obdbaa by 1ol
&byl g
o9 Ol s ol dvge
<! )7 o g >l b
S e
ol
95 Gl ol dsge
050 5o Gl
sl ol s Il slezil wcdloe laws oF 518 ¢ s
VEOATEFOVD 1S (il ple
4 61:51&) SYV-VEYANNY . o oals
YV-VEYAN - S50
Journal@jricss.org :aslL,
WWW.IrCsS.org :45llus

poke Ol piS GormeS 5l (g5 (oole a5, il
Sy Giigel g oleys edblagy Ojlig oS (S
S sade Ol a5 yganneS S VYARIYID 90
WARIFIYY )90 (5,508 5 Slindods pgle )5



&UG’&//;

Y ettt e e e et e e et a et e et e e b e et e b e b s e b r e b s e R b e e R b e R b e R b e b s e b s e R b e e R b e R b e R ae R s e b s erbaerbeesbesaersersnertaees MS‘L&#JM‘ )O Sy 49.53 ‘_gllb’i”

) et e st et be st e se e e e e e e e s e saebestansaesaenaens 43@3.) A [l¢) ‘5}5).0 =y ‘_ngC«g.ésm » duJ5| Ao Coloa )_,._,L,
Sl gy 4 dstunly Jriliy axllae SO gl (5 lgu0 gk b

XY e sans 9 Crick gDodge cluis! SSUl Jow wlel p clais! OleMb! 56510 5 dwolio
S G ol S5 9 3 b 535S

b Kiism (BlaS Blaame Fianss bl jalbaes «dge s o5l

BV e ).ul; 9 u.‘>l.«.w|)3 9 alowno J.’> “Sél.a.'ﬁ‘ )ﬂ.v G&Lu.u ‘Slbd.ﬂ,.o X (o 6‘“)9“”‘— LVSWIRNYRY
ol39el Glo s59T b of

[A Y ST OlS.ng 9 t5‘°'>5) Gl.i;‘ ‘_gUb‘_g)Loﬁ.g & M Olféjf 6)‘35}{&3 ) 6}.'&0 C',.o‘ u...a.’ oy
TS ol yes 53 (I il a2 95 (2l SIS 4 Mo

S il s L ssame s (5005 ol o o Ao

L/ [OOSR 6)%5‘5;4-3 o)|..\;.3’.>9."> ‘@Lm.»); M‘x@@i&b&xw@b)é ES H v Gmau).’l
L) > (el b 5o
}é 05.i.w J...n‘ ‘iﬁ)% ‘S.MDU ﬂdllul.: sdms‘) 60}: SR SW] 4‘5i.095 =0 E‘;LA.AJJB) u.,..a‘

S, e bl (55 gl ST g1 U5 58 &35 b oo o5 oy giilgms Juons

| R AR OUQS @LC}UO‘ QAJL U‘>5)5| b POV W-T] wb...;l)s 9 Lo )Uﬂ.ﬂ‘ )' )J‘)ﬁ O gl
Hipeeplpl Loy (ol Sl hde bd slw (g3 3¢ )25

00 e eteeeetesee st s s R e RAS e RRARR RS R A RRRE RS RRARRsRAeRSee WIS 9 slaay BT 51 glis

Y ) e e b e b s b s b e s st e s s s e b s esae e besabesasesasenes --w.)&’ﬁéﬁfél'l S50 3O G”)'.’.' OLo.l:.o ‘Sl.b)jl.g @y

NEE s Slmd gim 5095 5yl S Ul 0,5, WL ,I5 i 5
S o aiige Foas g aildl caiaiils slige oo

YOV e S 2 JLBl 3l g sl b 5095 L ylalu )b (5055 S5 1o gilwand (ylei dwn Lo




s o1 sl S L

Kourosh Amraei

Amin Amini

Reza Arezoomandan
Saeid Ariapooran
Kazem Barzegar Bafrooee
Kamal Parhoon

Hadi Parhoon

Zahra Pooraghaei
Hashem Jebraeili

Asgar Choubdari
Ramin Habibi Kaleybar
Bagher Hasanvand

Peyman Hassani-Abharian

Anahita Khorrami Banaraki

Saeed Rezayi

Javad Riyahi

Reza Shalbaf

Siamak Shahidi

Talieh Sheykh Fendereski

Hassan Sabourimoghaddam

Rasool Abedanzadeh
Fatemeh Ashournejad
Marzieh Gholami

Leila Kashani

Vahid. Hossein Milady
Mohammad Ali Nazari
Touraj Hashemi
Kamran Yazdanbakhsh
Saeid Yazdi-Ravandi

Iyl (09,85
ol ol
Ol Ls,
RUT A B
95 S0 obl
0923 Jlos
09 R o

< BT)s 152
Tl pile
Syl ez ywms

5 2L (05 Laalil
2Lé) s
>l ole
SUILS Ls,
St Soolw
o (G ygme L
osljplnle Jouw)
315 yguine dobld
OE ad po
s> g Sl S
M0 (o
S Sl dome
e S1Y
ol ol el
S9ly §O 3 darw



Advances in Cognitive Sciences

Research Article

Pages 1-15

Visual attention patterns in autism spectrum disorder

Mohammad Kiani', Hamidreza Pouretemad* , Jamal Amani Rad?

1. PhD Candidate in Cognitive Science, Institute for Cognitive Science Studies, Tehran, Iran

2. Professor, Department of Cognitive Psychology, Institute for Cognitive and Brain Sciences, Shahid Beheshti University, Tehran, Iran

3. Assistant Professor, Department of Cognitive Modelling, Institute for Cognitive and Brain Sciences, Shahid Beheshti University, Tehran, Iran

Recieved: 9 Nov. 2020
Revised: 9 Mar. 2021
Accepted: 9 Apr. 2021

Keywords
Visual attention
Image processing
Eye tracking
Autistic Disorder

Corresponding author

Hamidreza Pouretemad, Profes-
sor, Department of Cognitive
Psychology, Institute for Cogni-
tive and Brain Sciences, Shahid
Beheshti University, Tehran, Iran

Email: H-pouretemad@sbu.ac.ir

doi.org/10.30514/icss.23.2.1

Introduction: Studies of visual attention in people with autism spectrum disorder often lead to contradictory
results. These contradictory results are due to the use of assumptions, consideration of limited properties, and
limitation of the type of stimuli. In this study, an attempt has been made to investigate the visual attention pat-
terns of people with autism through a comprehensive study using eye-tracking data analysis, as well as image
processing tools and models.

Methods: In this study, the eye-tracking data of 28 subjects with a mean age of eight years (range 5-12 years)
were initially processed. Three hundred images of this study were then analyzed, visually segmented, labeled,
and categorized based on low-level features (color, intensity, and directions), higher-level features (such as
object size), and communication and social features by using models such as Itti Koch Model and image
processing tools such as LabelMe. Visual attention patterns among people with autism were assessed using
statistical tests.

Results: The obtained results revealed that people with autism pay less attention to parts of the images that
include semantic and communicative features. On the contrary, they spend more time on the parts that contain
tools and equipment. Besides, they are slower to pay attention to parts of the image that contain social features
and instead spend more time paying attention to the background parts of the image that include repetitive pat-
terns. In addition, they spend more time in each fixation in parts that lack semantic or social features.
Conclusion: The present study concluded that the main signs and symptoms of autism spectrum disorder could
be observed in the visual attention patterns of people with autism, and these patterns may also be used to design

an autism screening tool based on eye-tracking technology.

Citation: Kiani M, Pouretemad H, Amani Rad J. Visual attention patterns in autism spectrum disorder. Advances in Cognitive

Sciences.2021;23(2):1-15.

Extended Abstract

Introduction

Impaired social interaction and communication deficits,
as well as the presence of restricted and repetitive behav-
iors and interests, are known as the main symptoms of

autism spectrum disorder that can be seen at early ages.

Infants communicate with the environment and others
through their eyes. The first information containing so-
cial content is transmitted to the infant through his/her

eye contact with the eyes and face of the mother and other
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people. Studies have shown that this phenomenon is the
background for the formation, development, and evolu-
tion of neural networks and circuits related to social rela-
tionships during human development. Some studies have
shown significant differences between the eye movement
patterns (saccade and fixation pattern) between people
with autism and people with typical neural growth pat-
terns. Studies of visual attention in people with autism
spectrum disorder often lead to contradictory results.
Some studies have found several differences in the visu-
al attention patterns of people with autism compared to
Neurotypical individuals, and some have not found any
differences between the two groups. These contradictory
results are due to the use of assumptions, consideration of
limited properties, and limitation of the type of stimuli.
In this study, an attempt has been made to investigate the
visual attention patterns of people with autism through a
comprehensive study by using eye-tracking data analysis,

as well as image processing tools and models.

Methods

In this study, the eye-tracking data of 28 subjects with
a mean age of 8 years (range 5-12 years) were initially
pre-processed. Three hundred images used in this study
were then analyzed, segmented, tagged, and categorized
based on the low-level features (color, edges, and bright-
ness) and higher-level features such as object size and
semantic features. In this study, to decompose the images
into low-level features, we used the Itti and Koch mod-
el, a model of saliency-based visual attention for a rapid
scene, one of the first models presented to model the vi-
sual saliency map of human. The images were decom-
posed based on color, intensity, and directions, and then
the visual saliency map for each image was made based
on Itti and Koch model. In the second phase of this study,
to decompose the images into semantic higher-level fea-

tures, all the images were segmented, tagged, and catego-
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rized using the labeling tool LabelMe, a graphical image
annotation tool in Python programming language envi-
ronment. In this section, all objects in the images, except
very small or indistinct objects, were segmented, tagged,
and placed in the appropriate category or categories. Oth-
er parts of the images in the background or covered a large
part of the images with the same and repetitive pattern
(sky, wall) were labeled as background. The 300 images
used in this research were labeled and categorized by the
mentioned method with a total of 4739 objects (human,
faces, emotions, animals, tables, cars, buildings). Then,
based on statistical analysis methods, such as comparing
the means in two independent samples, the differences
in visual attention patterns in each group based on each

label, category, and layer were examined.

Results

Analysis of processed data showed that, in general, peo-
ple with autism have less fixations than the control group
during the viewing of images. This is consistent with
data that has been seen in other visual attention studies
of autism. The results of data analysis indicate that peo-
ple with autism spectrum disorder pay more attention to
the central area of the images than people in the control
group. This phenomenon can be seen in the number of
fixations in central areas and distances to the center of
the fixations. Center bias is seen in both groups but sig-
nificantly higher in people with autism. The Itti and Koch
model showed that a model based on low-level features
in images could better predict visual attention patterns
in the autism group. Order analysis of fixations shows a
significant difference between the first fixations occurs in
one of the points, which includes a social label between
people with autism and the control group. In other words,
people with autism are slower to pay visual attention to
the social aspects of images. Data analysis of higher-lev-

el features in images shows that people with autism pay
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less attention to parts of the images that include semantic
and communicative features. On the contrary, they spend
more time on the parts that contain tools and equipment,
which is similar to the interests and hobbies of children
with autism. People with autism are also slower to pay
attention to parts of the image that contain social fea-
tures and instead spend more time paying attention to the
background parts of the images, which include repetitive
patterns or uniform colors. In addition, they spend more
time in each fixation in parts that lack semantic or social

features.

Conclusion

The present study’s results show that the main signs and
symptoms of autism spectrum disorder, impaired social
interaction and communication deficits, as well as the
presence of restricted and repetitive behaviors and inter-
ests can be observed in the visual attention patterns of
people with autism. These patterns can pave a new way
for further research and studies in cognitive neurosci-
ence. By recognizing the parts or circuits in the brain that
lead to such visual patterns, we can get a better view of
how these parts or circuits of the brain work in the brain
of people with autism. These patterns can also be used to
design a low-cost and fast autism screening tool based
on eye-tracking technology. Developing computational
models based on these visual patterns makes it possible
to invent fast and low-cost autism screening methods
based on eye-tracking tools. Finding a small number of
optimized images and create an image dataset as stim-

uli, rather than a dataset with a large number of imag-

3

es, which leads to the observation of these patterns in a
group of people with autism, is vital because it can pro-
duce a rapid autism spectrum disorder screening tool, and

can be considered as future studies.

Ethical Considerations

Compliance with ethical guidelines

The present study consisted of data analysis, and it was
approved by Institute for Cognitive Science Studies

board.

Authors’ contributions

Mohammad Kiani and Hamidreza Pouretemad: Con-
ceived the presented idea and designed the experiments,
Mohammad Kiani and Jamal Amani Rad: Designed the
model and the computational framework, Mohammad
Kiani: Carried out the implementation and performed the

calculations.

Funding
This study was funded by personal funds.

Acknowledgments

We would like to thank all the people who contributed
to this study, as well as the Tehran Institute for Cogni-
tive Science Studies and Institute for Cognitive and Brain
Sciences of Shahid Beheshti University, for leading this

research.

Conflict of interest

The authors declare no conflicts of interest.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

H& lxuo

| b SWS1 38 (5 pa 42 93 S oS!

Toly Sl Jloz <

':EY\)LOJ.C‘)H. Lb)d*ﬁ-” )@L:S SO0

S Ll e lwa)l A=

- 9,.: allae

Olnl ol (U pole 0aSiamgly (SSL pole (5550 szl )
Sl el i dats oSl e 5 LS pole 0aSimgsy ( FLE wlid g 05,8 wlinl ¥
Ol (O e s St oSS e 5 IS pole 0aSimgly ¢ IS (gjlo e 09, okl Y

g o 559 dg0mme (omyy o o8 n Jleel o 4 Sitaasl o3l 10 (gpas axgd aie) ,0 Glalllae S40NRS
SO LU el onls xw adlllas ol 0 058 oo yorie saBlie bl 4 Ysers o S)ome 55 50 Cusgasee sl
S99 oSl ugar (ilon Il 5l (6T ot b riren g piz by slrools il eslatul aslades )
35525 L8 ey 90 Sl B3l (gpay azgs o

O9zeR palal (uilay Jlnl g v Joe 5l eslaiul Gjoyej YA iz by sleosls asdllas ol o :)U Ja,,
(Wl 5 Dol (S5 Gl mhe sla Ty olel  addllas 3)50 juglal wd oy o) 5 &5 5 1l U
5 OIS ez g it i sletzl g SBLS sla (S g sl ol Gezmen VL e sla S
28)5 8 s g Sy s Sl ohil 055 e (S azgs slagSl Grizmes Al ganates

Jolss a5 puslas 51 alaide 4 (yiaS dzgs S 0g)5 o o Satans] o3l ols olas Loazsly slaakdly
900l ols a5 o idn o azgs o |y (i oy e jo 5 wims oo lis el LUl g (alixe slo (S
Joe S Coal elozl (paline Jolts a5 gl 5| b torn 4 dzgs 4o o3l ol S oo Byor ol Jilg
eSS 5o 50 |y gt ley el eleixl b olise sla Sy W86 a5 ole isn jo odle 4y aiS e
WS o By

o3l gy azgs slogSl 5o |y pns] s P ol sloailis g Do g3 oo oo (lis gulis 3.6 g AR
o3y 5 el ] (655 Sl sloslid oo s UngSl (ol 1 (e Vool 5 8,5 arnlicn pasl sl

Oy 0y i

A4/ AR sedl 48

1A9/1Y/18 2 le !

L YRYL ZEN-PORY

Sl 5ol

Sradzg

RS Hlon

iz ks,

o] DS

J o Oukiand

oot gy 09,8 colil colaiel g3 Lo josas
e el e s e L

Olpl el ¢ g S o&ils

H-pouretemad@sbu.ac.ir : Juos |

doi.org/10.30514/icss.23.2.1

PRV

5| el o0 S5 Y18 Lo csloosls Julos 4yl s 45 Y- Y-
Saie cpl S 09l oo aSlil gl i PLSIL a0 ) a5 0F o
VO ;2 0 V) YoV Jlo po glosles e L8 5155 a4 s
& bt Lals) 55 ST (Y-0) ol a28ls (6,5 i w5 (i
DS el oDle (F) 9 o0 ax5lis Pt cpl Lol S Gloe
G 3 () Conl oamlive LB 6,18, &jg0 4 w5 Sl i |

sl S (Autism Spectrum Disorder) sl cads M|
b Sl eloxzl Laly, jo Pl oS ol 513 (rae o)
boogame syl 5 @l dacdled 5 Lls)l )18, 0 s
o SIS ol b () ssde aie )5 sl
and (CDC)) S 0] ooio VLI (g)lows (6 uSKin 9 JyuS

JL ,o (Preventation The Centers of Disease Control

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


http://dx.doi.org/10.30514/icss.23.2.1
http://orcid.org/0000-0002-7613-6778
https://creativecommons.org/licenses/by-nc/4.0/

S Srar s 05e3l 5 nslal s 5l Slulesl (ais
oo o, e 5 BVers L 5 ilos 55 sanlive s oS slaws olos
o pioanSd o) Do iz g LolSl diels dopiinnSCd olaas
05,5 5 Seiadl 01,8 095 55 le yo pglal calie laise )
(YY) wlazsls slas Jpus

Sl o], Ken g Meek young s S8 5 o Slalllae S 5
095 3 pda ol nolal 4 4z )0 lannSCs slaw Gl
LT anlllas 4o Lol cailos ;S5 oamlive JyiS 09,5 5 Stann] 5365
@ S el Gh10 09,5 )0 Ojg0 polal 4 az s )0 iSO
ohKes g Reisinger Jl> ) L (YF) sl 00gs eSS 05,5
azgs 0 b il slawy le (g loline Dglas S0 (glasllas (o
33,5 oaaline J S 095 5 el 1l 0l 095 s Laptr 4
FEL dopiz (Al 4 azrg )0 bouienSCd slas sl adlle 4o
o355 31 71aS il Sl 05,5 39 NS o g 4 o8 Sllren
(YD) o1y

a4 005 oo cnalin oul SO Ollllas mls o a5 sladls
lasSl aslllas ) b S5 3595t 5 69,90 (o) 3l (I o0
BB ety loieghy BT 4 o &S Ghz Wbl Gpa axy
5 e &5 Sl gl S s 5l Al des sy S st )]
33l s pas 4> o (Saliency Map) (s o atws  aiis 95!
B idu j0 a5 jsb il b imghy pl ST .Canl ouds Sl
2 polad )d Sgamme (Fhg Wiz b S owyp 4 Bro od 55
1S 3 ] DS b 331 )0 drgi gy Al s 45 (565!
Codgaze sbml g b S5 (69,90 (o) 2 a5 Conlosls lis Slalas
e A8le ol saslive 4 o gl 4igS (pl )0 oS 12e 48 )0
(V5 FY) 55 oo

Wlr dod o)y pol> Aagh Sus oad S8 s 4 axg b
el el S )0 az gl (g pa dtez p 428 oS Y Wiz
29k it Sla Sy Conl 0dd (xw g (nl 5o 0 walss
29k & b gl 5l S e dcgerme o 0 g ghaw Wiz o
29k s par Sl S s b9y Crl 50 055 SR (wyn 0)9e Slesen
slo Sy aslllae cpl jo W8 I )15 pu) 3,90 mhaw sz )
e b Shy pslar o (Low-level features) ol zlaw
Y zhu slo iy uzenr 3 (Mid-level features) Sl
Semantic) olss sl S5y smes (High-level features)
Kz 28l g wlas S 13wy 0,90 slaxzl g (features
ol ooy &3] sl o PSSy (6 pas dx g8 5 xdaw

[}

iz 2l 2 e slphilel alewy a4 T sleailes 55 o
(V) Canl oaalie LB Sale # 5l (Eye tracking)

AR Bl 10 5 baoe b b 325k 51 o3l g 51 Ll
51 (Social content) claiz! sgime (g5l Sledbl gl aiS o
O g pole g0 5 bt L olig cadir wled 5,8 sk
550 Lo 45 sl 03l (L lalllae S oo oy JWil 31355 &
by oras Slo)loe 5 el oSS g anng (555 IS8 4
s %35 Gyb 51 (A) sgr dmlym o, Jsb 4o elazal Lals, L
as wlosls (ylis s algs o)Ll Ll 51 S s awlsl yo a5 Slgl 3
(Saccade) o5l 55N piz codlad 6651 Jlo (55,L sloglas
A, Lol g st lls ol8l flee o (Fixation)  ienSis o
(A-VY) o,k 5929 (Neurotypical) ol coac

liles! 5 Sllbrs s 4 P uslas (5l e JoLs
= Ulg) (Theory of Mind) 23 4,k o o Slae jo s
(g Dlolas! (Jlol (Ols ygzmen 1,0 £0d Comdg S0
b ooiz oles 5180 55 )lso b LS OTNF) 50 5o
Slolan! 555 50 Psl oz (53, 1o PO V-13) o Ko
YOS g EMSn aboz 51 (Ve =TT) 5T b Lo o Cons 136 5 ,Shos
&y a5 5bogS LT dad 10 45 Censl ] el S s o
ool Je3 o o g par lgime Gl g

Gl oLl o bl oyl oline gl 51 (Sl lslys Slalllas s
03ls lts Sllllas ol DS ) 038 831 L dylie 15 ]
izl Gl 7 S0 5 &j50 4 (56T Az gl Sl ol 8l aS
O3l 50 Stansl ol Bl (YF-YY) Wyls lacaws Cawl (oo
@lbme (>l 5015 658 s glal casliv plin ;5 g2z
iz 5 Oyge 4 oLl Bl ues (YA) ains o bl pglas
S 4z e Byl p3 5 (T TH) aiad oo i (6 5%eS 4295
(VY G oo lid las 4

3 ol LAl g o Ly Slallie ols b5 Jl ol L
plosl & Sl 031 5y 4z 95 ae ) o5 Goanie sl iagl
Srar 4y ojg> Slalllas I (5 ke )3 D98 oo oalie Wlovsw,
55,8 6,5l oy Sl s b gl sl il LS o
09251 B s3] 51 @bl oS e g5 5 Ll dd L oy oo a5 0y
g ek S8 Gldlae B> 5 e Gleie @ sl sie 5,500
& b wolds 055 iaghy yo ol Ses g Norbury L3 sla iz
ssalin S5 05 5 Sl 33l otz Sl 5 las
slacygesl jo 6,508 adlas o o See g Leung (YY) wilos ,SG

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

ol a8 ol Jdo 4 pesl glilo S0 Y 3l Sae8 7 5 ls JSie
5 loads Bl axlllas 5l aisgs ol (Ll 4 s ol iy 1 JIS
4 .(YY) Cel oaiid oolazwl Wools Jud= jo lisl sl cud (glaosls

A Bl addllas ol jo Wosls Jdow asl 3 0 &y (sleosls ogdle

S10 2 aiges
Sl St Ghlo (B355 55 505 5 Jood pae St 68 sl
o aallas 5y50 pslai Soe (GYsb Ojgo a4 el o 2850
gyl Voo Jold i5u p0 iDae olisS (adu Ve 0 Regh ()
slaol jo ooy cors j liedsl (gl izmen sl 0ul cld
S (G095 09,5 93 o 5l g Sl oad plowil (pia IS e e
Aloads Bds axlllas 5 Wloslas plowl siwjo 4 1) iy IS >l pe
g VoYY o VWAL ldes, bl VWY ioled asman G L aoosls
5 oimles 35,0 VVe (o)l pdigas &5 L Tobil T120 olSiws S
0us 00l uled 8055 @ isu Vo 0 pglal .l oo cudlo
Ot o el 0ol bl iy S Oldes iou ye lal yo
axio SG Lolyen 4B ¥ oo 4 pgal ;0 5 Sl poai Ve Jold
Dol (o903l 1o Al ) ae 4 Sle lgre 4 ) (5 S

(YY) ol ool o0l

sl (Fycmmz yr 9 polad g i

oolel g Gamghs pl o colawl 050 ygla Wosls (i3ls s jelaie 4
S Sy (g 2y bl ad () b e oS
Semantic) olxe sl Sy 5 sl ojlail jozan YL xlaw
5O LA (GAL AL § (6,108 e p sa S & joo (features
3l dugliio (y3051 (yg7eam g bl el slosbg ) ubol 2 aslol
og,S 51 o2 10 s ax gl sgSl slachgles ¢ Jaiue drel> g0
85 8 i 5 428 3550 ez b s T ol
03liisl b eyl b (5l Sis 4 gl 4y 325 (gl aslllas ol o
Gl doe sl oads ail) slaJoe sl 5l a5 &S s 2ul Jow
U 5 S0 435 (Orientations) Sly> ¢ (Intensity) ol
IS @l Joae Gl ol 4z g Gpar diezy all Joe
Sl 00 03)9—‘ \ )—)9@ ) 4.‘).70 k}"‘ 4\4944 Qs sl )le.@
S sla Sy a polad 4520 shate 4y aslllae (ol )3 (izres
s, (FY) (LabelMe) o hd 505l 6 S0t b sl colas

«(Segmentation) o s «(Python) sul wsgadly b

FLRTY

ools g LS 2o

0y U‘)M 9 Duan asjlas ool olil; )Jsta.v )l k}.&sf L)"‘ )
g_:l.c?..aﬁ.o L).v}»a.i Yoo » J.o.».m.a oals ol.i;la (Y[V) Sl 00 M)f
3 eolainl Conl Aoy s g iz g e SG (0 88 B
lodims ol Ll oy 4 calize Slegoge b (g pslas
Exoge b ouxte Slallhas )3 (elozl Ll ol polai g anbo

T 99959 soylxo

Soes VF (Bye tracking) piz> b, sbeosls 5l jiagh cpl jo
b lee L) (High-Function Autism) YU s Slae b guns! 51l
oy e )bl § et glotaly Gib  pad] pareis
s 53 pala a8 I o S5 Sos8 VE 5 (VA) T asens
GO o b Sog0)] (cw 03, .l o0 oolail 955,50 ooline I,
5 Stz 5 5log )5 9 el Jlo A plial (s (52Sks 5 JLo VY
ol b s 300 LT don g wiloads (gl sliads EVoass mlan
(YY) asls (Correct-to-normal)  sob o> 4 ool

Sl Sl Sl gz ol 5l (School age) av,oe cpw (g 00,
e Sy S UlE 5l (S n o Cnl )3 B35S 99,00 sl &S
L cb Bas 55y i R348 oUlg) i (2b3) (ozen
Dl iz 50 Koalos o8 1> oUlgh) oot 55 W (S o
5 SN 655 5 S50 il s par STpol (Aol g (Bos
5 B9y pasetd (Ul g (e az ol Sz (9,50 bl 4
3050 il 44z b S0 Bk 5l anil ools dnngi 1) Ll cox
23S sl Iy 4 g5, Sz Syl 5| Gl slo gl a5
S Coadl Pl gl )8 dw i Jw 0o, Sl (YA)
cloay Jols iagh ol ,o eslinul yge pslas a5 Ll
el Gl oLl a8 canl LS wisg eloiml 5 Slwa o ol
413 JolS” Jolos o b gy oo 9 Sl e o3l (gzmon
Hlo aalllae 550 o3 15 Yl 5 Slae b ign gz (paat & sl
Ly srmb lor Do 05,5 93 50 ;0 asllhae 350 3131 0 Coen
5l S g Gialesl 09,5 90 ailails b o> 4 0 @
Dol 5 ond (gilalian DMeazs i g G oz rebee
adlaslas sad Gl gl Ll 5l (6 lolize

iled abo 4 4255 g oo 10 S| (5358 5 (S oS ol

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

s Yoo 050 0018w p dis s Gloxe 4 (g Sl oyl
s TYYAL goome ;0 00ls )53 g, b ioghy () yo oolatwl 5,90
95 SIS ez p (g pleibo e fagagil e lo> (Ll 0 02)
94575 9 o pglal l diged 93 ¥ pgal ;0 Mad (Gui awd

] 00U o\))9" U] (_g‘l@\-"-w-")J M‘Q

o (Categorization) goaiws ¢ (Labeling) (5,135 cos 5
Szo5 Sl sledl 32 4 polai ;o S92 ge Ll aled 2 cal o
Slaatns b aiws ;5 5 Wad () conzr 1 g (S aiali b
W35 sl diey g )3 85 poal Slagisn ;K w5 )18 el
2592 0ilirgy (65,55 5 LS (2L ) pglai 5 (S S b g

ol pled oaaliv 58l (5, 4iii V-0 pmasl 09,5 piiz obo, sloosls l Jol> paai fles oaalin o8l S5 a0m V- 00l oL pglas 51 (o -l pgai
i 0. 7S 09,5 Sl paal Gled (6 pa Az ald Vg eS| G110 09,5 (6l paal led (5@ Al 4l Nz S 09,8 iz 2bo, sleesls I ol
ol odalie BB &S gl Jow 5l oad 0dei (6 par Az 3 ALE g pes 09,5 (6 pa Al Al Lo Sl ES 5 gl Jow I Jols (6 pas a5

oj)f 9 f°"""""‘ 6‘)“5 o|)§| as)f 6[1::0&‘& &9y ¥ Jd..o u.:‘ 6‘)’." axllae
sl Shoal pas Jasas ol flas Jos o,Sles auslie ¢ J a8
shilo o8l 09,8 slaools wily ouls asle polay o b é.la....;
((FF) AUC-Judd Lo

daplesls oLl (Foreground) ace; iw sloisu Bi>
o sleisu jo bpanSd Lot g (g Slilgas 0l o yq0
@ Cod S| ol 3l aS ams o Lis 53 9las (Background) a
25k ao sy SRR 50 1 6yt (oSG Slaad 35S 095
RIS A ER A NPEVAR =R ER & W JUELEPRYA § 1= =2 R FAREFOWIR]) BRVH N
50 pobal diwe) loidu )0 sl glyls 01,81 uan (P<4/0 )
QLS oo B o S 09,8 bannlie 1o 1) (6 s Do pdeenSS 52
AOVE)=YIYVA Y F/AAEN 1Y o] uS YFUSFEVVS cpcs])
(Y pgad) P<-/+0

v

b aidl

S ek 4 aS ams oo Las baools (oils s 5l Lal> sbeesls Judow
4 s (§ oS (s
“SIEYO NAAE 7 S VIOVEY + A sl wlazils S 09,5
ol 00 0l 55 L8 Slalllas 40 oasay cpl (P<+/+) £(YF)=
09,5 ol,8l 5l i SCanst ol )8l aS” aes o ylid Wosls Jodoed gl
90 R 0 530 S5 g WS (o0 4z g pglal (635 e ambiay S
] SDI0 0131 50 (6 2T g (nl asiiin j5bo i Lol 098 g0 0008 095
JreS 05,5 ar Cumd 55 50 50 LopdennSid oo el iy Lo
AYONFEYDIOA: S Y e MO -EYDITY i) 0,0 Slol 8 B

58 55 50 B Loyt S8 alold iman (P<+/+ ) H(YF)=) V/FYA
AOYE)-Y/FA BIVOEFY 8 OIVAEDY iaeil) ol oS

S8 olaey Sl ol 8l s glas sdalie Sloj o3l

Slosls ylis oS iy sl iogh o b gadge cpl (P<e/+0
3 S (reaSd Sl J 7S 09,5 ) S el STl 018

(FY YA) o)l ladran aijls pglas 35 0 axl
Jolo plai o b mhae Gla Sy el 2 &5 5 Rl Joe

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

@ SHL B g 508 Sy L (Shgs wolow Sy b aieas Yo gl sl Gighs (nl 50 sl Slad (S g oo~ 0ol ol Sl gal 93 1Y g
Aloals paseie o KL olidlg 508 S5y L e gl ¢ o S5, L 0l8l s K55 L Lz 0 00,5 K5, b lacidle (S K5, b aie) by pgal 10 ol ol asein
il 05,5 iz b, Gleosls 5l fol> jolai les csaliv o651 (K asds -z

P<eTN) el Ve 5l i8S dnlie aw 2 I Pl 508 09,8 g ] cande ST L 01181 09,5 90 50 b iioanSd Cand (ylime dulde ¥ gl
n

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Qp.h:iucila‘a)a J)....Sjm........ul aﬁﬁﬁow&@uwy}.\ Js.x?

Jbre Syl (Sl 0955 L puiio L S 59 g
VoA Yio) sl
(b Slotas
N A3A s
YOINY Yo AD il
(S o 42l 0 eSS lasd) 55 50 (6505 5
YOIOA VYOI E s )
ol o s S
BIYA OFf il
(S yo 5l alold) 55 50 (6 S gun
OIVO £y s
- <IVY o
AUC-Judd
- .89 J S
1Y VY O]
Ao (0 i SC8 Slows
AL A Jps
SEITE YEUVY O]
o) 13 ot o e oo s slo S35
VeloY YR Js
YVIAY YV-/Y oS | a> oS polar )l ole oy ;o b ienSis ley o
F5IAF YAV/EY Jes Al lzee
90/3A OAY/FE ] slagisn 3 (S 0 ienSd (gl b ey o
\fd\i2 Fay/fy Js st e
VY N PO
lixe o oy ;o b pinnSd olass YL, ("fb ,‘5&5‘5?},.5
“[)¥ 84 J
INTAR AATY PO b das o) Jolg o gl a2 3o baop 2 K06 o Lo
YY/aY YYS/AD J).HS (P‘“":"‘ ‘_gl)b Qlfo; Sgdme Lng‘_;Mdﬁ)Lc

AYP)=Y/XYY FAV/ELEFYYS ms oS HINAOEFT/AA
sbair 4 i
laosls Ll K30 G,k 5l oS e Jos puiS sl slozs]
U 08,5 s Camd o3l 0l 45 ams e 5Li3 YU gl slo S
SlaTis bt o psbas S alagite 53 |y 55T il
ms : oS oo/ o[ NY MS ipasl) s oo lis el Sliss

P<efoN &(YP)=-10/AYF /- £F4/- V¥
Obe) anSd o 10 Sl ol Bl aST was oo LS osls o

IR bleg g ,lnl atws jo a5 polad 5 slaise jo |, i

S8 0 Setaas! o8l Koo lo 4 o(P<+/-)

q

Sl 01,8l aS aos o plis Wl elosal b Gliss a4 oS
nsba jl @it a4 ar g Bpo ) i o) pEenSE 2 0
TV VVEVYAY MS cpansl) aiS oo ol ba S5g ol Jolis a5

P< ]+ KYP)=Y/FY YVV/EYEFP/AS ms : S
Ol g blias glay a5 was o lis bpinnSE gloy Julos
S ienSd ol ) i3 gl £489 B onls b ley o
JA szl locanz p aws jo a5 (bE 5 (So )0 (Oeden
mS :qesl) 0,10 3929 J S 09,5 5 Sians] ol 3l Lo aslazs 5

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

(e O37ed) (sline Sla Sy atws ;0 a5 polad | plais 5
Dbliyl iz (Dyse e Gezen) szl g (g Sledle olls
3o pienSCd slasy ol cawline wivg a8 S 18 (cng Sl
ool aS ol snalive gy g eSSl ol 8l 09,8 15 atwd oyl
ezl b gliss aws 0 a5 polai ol iy 4y azgi jo ol 3l
WS o Jes pauS wlasd 5 13

Gk (ol el 09,5 )0 A5 (pEenSE pe p0 i ploy Bpe
Slow processing) ledbl &S (ojlsy b wiles co ol saaliv
(F7) ogis oo o,l55 Seiuns! ol 3l jo leges a5 (information
ool ey Pl a5 cwl ools lis Sldlas ol Lo e
s e 4 by O b sl s ol 31 50 Gledl
G ol )0 (FV 8 ol Lo e o3l ol L3l 5 slos]
g B 55 M e 528 58 55 g la By ol
ouslive sl 5113 09,5 ;5 gl seloizl gla i )3 annSSS
OMSie ¢ bl )| OIS oS cossl Blas yuad 0aiS 0l aS ol
b e Wlgon pasl il PLST 50 eloizl sloc)los 4 Lo e
oaly lid Sldllae [0 Byb 3ol axgi ouds Jise lagXI L
DMLl (Slsp (e (FELE (LASlE slahs, b oS cul
& Ol se (FA) (Cognitive enhancement therapy) ysoos
oot ity Sy | sl gyl ol s elazal o lge )
2 e S iy Slo s b b st dey e b5 &
| glo 0131 5o clasal Glos)los (6 pas a9 (slo oSl Doy
e T S e e o )
03938 cosbly L (Virtual Reality) gjlee cuxdly slas,ols 5
5 OS] 51 S dsutn 5 Sl o (Augmented Reality)
Eyo9e e Digo b (O FU) sl (LM b Lo o SMSa
shlo ol o s pas az g Glagsl dgps L oley Yzt aS ol
i dget |y sloizl 5 bl ] o s o]

Soys slais, b glgiee a5 cwl ools lis goaxine Slalas
Stimulation Repetitive Transcranial) jxe  woblie | Se
Cortex) liw i ol> s i3 4=l o (Magnetic
axg 50 Sledbl uils  saiS s Skee (Dorsolateral Prefrontal
aS el ools lis Oldlas 51 5 0 ogdle a4y .aide Sgupe |y (6
Sl (8l Al 28 4l (1853)90 ) (LS 9l S
OF QR pas s mlar Yl 4z )0 (spa L (3ilsy
4255 3 1) oote B 4> opl Vmar ol Sl ls s
g ol S Cdllae 4y 4y LAY D)) &S oo Wyl Yh-a- 0l

ms ;8 FVAOYEFY/VE MS ipusl) 08 o bpo wilazd §
sanlice alive gaige (pl (P<+/+) H(YF)=F/A+ YTFIFYEAD/AY

TE 8 sl ol 5 bl 5 4 sl sl o3 13l s

r 7]

P Sy drg A Yz g dsilrden (ow)p Saa b ragh o
4 dgacme (g wix b So ()5 Sl )3 b plnl Snst ol
ST G b s 5 455 5y i 4285 5550 ol
Dgdse odalin 1 (i S Giegh Gl ) a5 G ]
oS e g9 50 Cudgume bl g b Sy (63,90 oy 2 b ol
WS e g 09 oo e (adline gull edalie 4 Ygess g ol
SIS aplgR Cewss 4 gy 4z g G5V I sy

Loolyon 5 (2,8 iy Gso Y iz (o) S Jold anlllas )l
a0 50 1) ladglis ols lis g 09 geite Dlegdge 5l g pglad
355 osalin Gl oo b Sy 5l mhaw

obey g shasd e gblae BB (ol whaw o SRy o
b odelin JuS 05,8 5 Seiteasl o)l 09,5 Gl i S
095 13 Egeme ;5 b pinnSd (o) Egerme 5 A STS Slas
Ol Seiasl 313l rar az g o8l ogdle 4 0g oS ]
A oaslive pizmed wls Gl &S g ol Jow 4 g is calll
olaws 5yl 08 09,8 A G (6 i 35 0 (6 S g 0,8 ol aS
Eyome (izped 9 Yk 05,5l 30 (635 0 4l 5o i SO
g2 FoS Sl ol 8l 09,5 50 55 50 U Loyt Sd alold

Obey g sl po (gololiae WS Sl gl sla SRy
09,5 5 el (Sl 01,31 05,5 (e pyslal die )0 b (piiennST
30 palal dice) pw dul (0 b il dlass s sl S
el Sl 01,8 a8 0l ssslice pizmed g gy iion el 09,8
2l G Sde eSS e )3 polal diej o SlaiSu
28 pala jl plaidn )0 S (o0 Bro [ 095 b anlis
10 (6 loliae AW 09 00l (gumaiws Jlwg g Ll ¢ |5l degomo
Iy 6 oy St ol,81 ol samline i SS loj o
A odslive ogdle 4y 150,50 Bro by idu (pl jo eSS » 0
Sy9e sl g sletl degorme 0 a5 pglas 5l pla idu ) 09,5 (pl &S
o 1y Gyt ploy Do Wigdh oo (Guuaiwd ] glylo ol 3l addle
S (o8 B (PSS o

o oS slass )0 (5 loline BT YL mhaws slo Shs 4Y o

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

slrosls 5 ogdle a5 el o3Y (g l5l G adg sl (V- V)
L ommb a0l lyls o8l g pes! glilo o8l i oo,
OS]l a4 M ol Bl g Sbo ) laosls (Jlo i Zasl 4
P (I in axg5 0 PLS! gmen) JulSS eac
SitnS ploradl P! (Oyg5 oy (JlobgpSul Cawaxs
(w5 &, py90ies «(Childhood disintegrative disorder) SooS
S8 dz g 5 50 ] s P Bldl asis 0 Yeere oS
o ol o Jan 5 3,25 15 Julos 3,90 (0%) 6,5 o
YW VES W Y K

lo Soge;l dlans g ol olows iul8l b oles o son] lalllas 4o
b P Folas a5 b 1) g i ooid sdnlin slagXl
oSl pl cal Candl BB Cpz g0 5l LSl cpl il e
pole 0j9> 53 (6 ey Sllllas g by bl sluaree; Wiy o
e S 33,0 ol ol b e ise e lin b acsl sl Olacl
155 5 3550 S 3,3 sy 55 oS e ol &
2 Gie sljlae b iy cul o Sles 097 a4y S (554 o
Syl Cews a0 Pl opl b ol

Ol se gl il ol 2 Glasloee sloJas dnugi b S0 B,k |
b p el 430 05 9 e 65 Ly Slaghs; Sl 4 Cond
b 50 2la SRy BL g (omyp 05 el pix (Sbs,
Sble el cado PLST L o181 (6 pay azgi jo 1) bagSl ol oS
SR 4z 50 oanl slaiaghy g9o9e Olyie 4 Wl oo Sjlu s
S oo lgie dsodl dige pglal 5l oS Slaws )8 ,9] Cews 40,5
ol edslive 4y jomie a5 (pglar 1 Sloly8 oslows s> 4 Oges) o
Gl Coo Pl Cgz cpl 5l Aigd mans] (glyls 01,81 09,5 1o LNl
G5k Al el @ 5 Uy G g 4 Al e &S
INCLINE OX SRV I

3 O 86 8K S 4 o anlllas Gl slacasgazes |
il e S 31 05, Jobo 53 (5 453 (550 Sl
L oolyon o0yl addlae S 5,5 o)Ll Pl ol w3l ol 31
SHeelr ppad Wl o Dglite (s sloos, 5o ity laFogaj]
BB Cawd ] cads ST 15 (6 pay ax g5 (5951 0,90 0

Sa¥ AZnadd
P Grarazy gssllaYaz s ailraes ow)pdoal (iegh o)l
Alises gola )3 plgs oo a5 ols (la g ab plonil sl il B

dl@;:}-},j b omb GE-“) gSL‘bL;jﬁg 3 polad )0 (g pas ‘SLQL;:'”

st ooty o 5l ool s 4 gl (38,5 a5 o b rioren
5 (Sl 5 Sab oK) Gezmen) b phe sl e &5 ol
e ol Gl g, 5 s 33 53 o s sl s (s1acS e
3 Sy azg Sgsl (le Sglis sl )0 wiiias g axgi YL
em 32, b 33,5 (5 a5 555 5 ] ST i b o3
R 45 sy o0 )5 4 Lo cnl bl (ol (228 (Lo §) (b
DS 3 syt g iz 3 ooy Sl 5 bS5y ol
o Syl s Slalllas .conl 485 )15 oy g 4295 9 )90 oS ]
=izl oo len S9p sl (LAl Slaghs; (b a5
35 e ol 5 olotzl slaadlse i ol iy plxl
S5y o7ed (ol e sla SRy G ) o0 Sl 4 5 Wl
M 50 o) ;b g g Bl 0 g Dl wWod oS e
el 0ty i _elazzl sl lgs ¢ bl o s 4y by o
DL L sl elozal Lls, 5o S b sl cinks Sl
b oogaze slo)ld; g @l docdled iman 5 LLS,I (5)],8, 50
ol Sldlas 51 &0 (O ) 090 00 atmin 5,5 slagXl
=l slow les (sanas; Glagygesl @l Gleo 45 Canl o0l
o (6 pay 4255 sbagSl 5l S L (Social Skill Rating)
39 6,55 g dgamme sla 8 L | Koo B,k 51(AF-0F) o,)ls 34>
Qildzd 3 bl (g s dz g3 o)y p sl 0 aS 500 Slalas 5l golaws o
30 0dd 53 6o%l g0 ya axdllas (pl o (OA DY) Sl oo ssmlice
oS T 5 edle o sanlice Siiwcsl ol 3l 09,5 slaosls o
S sy 5 5 S cnl )3 (615 5 dgazme B)e slaailis |
@ Iz e & ey S @ adlllas (pl 50 el O3 (6 sz
Sl Slmsloe Joo S adgs sl G903l iz 3l Ol ey 0 S5
3 33 0 5t | Syl Ol 31 6 s az g5 Sl e o e

ot lp oad Wy slase 5 Joe cnl slagzg > anlie
g Loyl aaS Gl (b (v wd; LolB 0 a4y
Iy 09,5 90 ol czlis loanld o aledbl Gils y slacals
SleMbl (53185 58l g LSl QiS4 Grimes S e @al )8
odle a4y ailuygo (il Sl B3l azgs slaanld o (g
Sl b rhe (P ydon (oy 2 Sl |y lodilis (Joe i
S )y3lin pal B o bilo s cnl 5 25,0 (oeae

DL idugly oyl sy 5 bl 55 e Joe ol
Sl 00ls Hlas Sldllas e 5 15 18 colaiwl 5,50 ] cauds
i Pl jais b Jusg sln Ol sl izl aS

Sy oy ol Wele o3l (yloligi (S g VLT 5 Gl )0 ]

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

ezl g Jow ol Sll Jloz 5 SLS dese ailasils snge 1)
plxil 5 gilwesly GLS sz s ,S b 1) Slesle

el ails sage 1) Sl

Il asbio

el oas plowil pased sloaiie b oggy o)

‘53‘0)45 9 ySwwd
a0 (6 253 Al o 31 (o b ey ol allie
ootl Sty 3545 508l a6, Kan 5l etz gl s sl Alis oy
Ol (LD pyle eaSitaghy 5l (rizen Wiy o) Sen dalllas
S0l Gl S daped o8I Jhe g (SSUD pole ouSiaghy

ol ) S5 g pods JLS gy ol

29w o lai
Lol oaid Hlo GBacin g bawg adle ol AgS

References

1. Matson JL, editor. Handbook of assessment and diagnosis of
autism spectrum disorder. Basel, Switzerland:Springer;2016.
2. Christensen DL, Bilder DA, Zahorodny W, Pettygrove S,
Durkin MS, Fitzgerald RT, et al. Prevalence and characteristics
of autism spectrum disorder among 4-year-old children in the
autism and developmental disabilities monitoring network. Jour-
nal of Developmental & Behavioral Pediatrics. 2016;37(1):1-8.
3. Autism and developmental disabilities monitoring network
surveillance year 2008 principal investigators. Prevalence of
autism spectrum disorders-autism and developmental disabil-
ities monitoring network, 14 sites, United States, 2008. Mor-
bidity and Mortality Weekly Report: Surveillance Summaries.
2012;61(3):1-9.

4. Maenner MJ, Shaw KA, Baio J. Prevalence of autism spectrum
disorder among children aged 8 years—autism and developmen-
tal disabilities monitoring network, 11 sites, United States, 2016.
MMWR Surveillance Summaries. 2020;69(4):1-12.

5. Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J,

I g

Ol |y ploogles sloizl g olns Glo S5y Hozree YL mhaw
0y L o3l g sl (51 L3l 1o az g5 (6 s Ay i (glagS)
ol claailis 5 oDl WasSIl pl o 050 sdnlive arsb coac
5 il AES 4 Wiy e 5 ol oanlive Ll gl Cinls M3
slaanl B b bas e g3 slajlae )3 5 pa ST A5l ol
oad 8l slasSl 5l ogdlay il )b S l )5 e az g
Ores 5 (LD (LBl slag ks (b sl Ol

Sy oy i b lpl ab » el 65 b2

IS OltaoNe
g3 90 G Jauo! 3 Sgam
Sladlas dwge 10 g 00 o ools Ll g 300 ol yol> aslllae

ulf“ue 9) o ,I.&.c

Uinlesl > g mmgh ol el sleielygr Lo jaues 5 SLS dema

Warren Z, et al. Prevalence of autism spectrum disorder among
children aged 8 years—autism and developmental disabilities
monitoring network, 11 sites, United States, 2014. MMWR
Surveillance Summaries. 2018;67(6):1-23.

6. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders 5th Edition:DSM-5®. Arlington,
VA:American Psychiatric Association;2013.

7. Jones W, Klin A. Attention to eyes is present but in decline
in 2-6-month-old infants later diagnosed with autism. Nature.
2013;504(7480):427-431.

8. Senju A, Johnson MH. Atypical eye contact in autism: mod-
els, mechanisms and development. Neuroscience & Biobehav-
ioral Reviews. 2009;33(8):1204-1214.

9. Tanner A, Dounavi K. The emergence of autism symptoms
prior to 18 months of age: A systematic literature review. Journal
of Autism and Developmental Disorders. 2021;51(3):973-993.
10. Mastergeorge AM, Kahathuduwa C, Blume J. Eye-track-

ing in infants and young children at risk for autism spectrum

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

disorder: A systematic review of visual stimuli in experimental
paradigms. Journal of Autism and Developmental Disorders.
2021;51:2578-2599.

11. Yaneva V, Eraslan S, Yesilada Y, Mitkov R. Detecting
high-functioning autism in adults using eye tracking and ma-
chine learning. /EEE Transactions on Neural Systems and Re-
habilitation Engineering. 2020;28(6):1254-1261.

12. Lee M, Nayar K, Maltman N, Hamburger D, Martin GE,
Gordon PC, et al. Understanding social communication differ-
ences in Autism spectrum disorder and first-degree relatives: A
study of looking and speaking. Journal of Autism and Develop-
mental Disorders. 2020;50(6):2128-2141.

13. Baron-Cohen S. Theory of mind and autism: A fifteen year
review. In: Baron-Cohen S, Tager-Flusberg H, Cohen DJ, edi-
tors. Understanding other minds. New York:Oxford University
Press;2000.

14. Livingston LA, Colvert E, Social Relationships Study
Team, Bolton P, Happe F. Good social skills despite poor theory
of mind: Exploring compensation in autism spectrum disorder.
Journal of Child Psychology and Psychiatry. 2019;60(1):102-
110.

15. Jones CRG, Simonoff E, Baird G, Pickles A, Marsden AJS,
Tregay J, et al. The association between theory of mind, exec-
utive function, and the symptoms of autism spectrum disorder.
Autism Research. 2018;11(1):95-109.

16. Yuk V, Urbain C, Pang EW, Anagnostou E, Buchsbaum D,
Taylor MJ. Do you know what I’m thinking? Temporal and
spatial brain activity during a theory-of-mind task in chil-
dren with autism. Developmental Cognitive Neuroscience.
2018;34:139-147.

17. Madipakkam AR, Rothkirch M, Dziobek I, Sterzer P. Un-
conscious avoidance of eye contact in autism spectrum disorder.
Scientific Reports. 2017;7(1):13378.

18. Miller LE, Burke JD, Robins DL, Fein DA. Diagnosing au-
tism spectrum disorder in children with low mental age. Journal
of Autism and Developmental Disorders.2019;49(3):1080-1095.
19. Wang Q, Lu L, Zhang Q, Fang F, Zou X, Yi L. Eye avoidance

| g

in young children with autism spectrum disorder is modulated
by emotional facial expressions. Journal of Abnormal Psycholo-
gy. 2018;127(7):722-732.

20. Sasson NJ, Nowlin RB, Pinkham AE. Social cogni-
tion, social skill, and the broad autism phenotype. Autism.
2013;17(6):655-667.

21. Shanok NA, Jones NA, Lucas NN. The nature of facial emo-
tion recognition impairments in children on the autism spectrum.
Child Psychiatry & Human Development. 2019;50(4):661-667.
22. Waddington F, Hartman C, de Bruijn Y, Lappenschaar M,
Oerlemans A, Buitelaar J, et al. An emotion recognition sub-
typing approach to studying the heterogeneity and comorbid-
ity of autism spectrum disorders and attention-deficit/hyper-
activity disorder. Journal of Neurodevelopmental Disorders.
2018;10(1):31.

23. Griffiths S, Jarrold C, Penton-Voak IS, Woods AT, Skinner
AL, Munafo MR. Impaired recognition of basic emotions from
facial expressions in young people with autism spectrum disor-
der: Assessing the importance of expression intensity. Journal of
Autism and Developmental Disorders. 2019;49(7):2768-2778.
24. Sasson NJ, Elison JT, Turner-Brown LM, Dichter GS, Bod-
fish JW. Brief report: Circumscribed attention in young children
with autism. Journal of Autism and Developmental Disorders.
2011;41(2):242-247.

25. Gepner B, Godde A, Charrier A, Carvalho N, Tardif C.
Reducing facial dynamics’ speed during speech enhances at-
tention to mouth in children with autism spectrum disorder:
An eye-tracking study. Development and Psychopathology.
2020:1-10.

26. Fedor J, Lynn A, Foran W, DiCicco-Bloom J, Luna B,
O’Hearn K. Patterns of fixation during face recognition: Dif-
ferences in autism across age. Autism. 2018;22(7):866-880.
27. Asberg Johnels J, Hovey D, Ziircher N, Hippolyte L, Lem-
onnier E, Gillberg C, et al. Autism and emotional face-viewing.
Autism Research. 2017;10(5):901-910.

28. Wang S, Xu J, Jiang M, Zhao Q, Hurlemann R, Adolphs

R. Autism spectrum disorder, but not amygdala lesions, im-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

pairs social attention in visual search. Neuropsychologia.
2014;63:259-274.

29. Riby DM, Hancock PJ, Jones N, Hanley M. Spontaneous
and cued gaze-following in autism and Williams syndrome.
Journal of Neurodevelopmental Disorders. 2013;5(1):13.

30. Frazier TW, Klingemier EW, Parikh S, Speer L, Strauss
MS, Eng C, et al. Development and validation of objective and
quantitative eye tracking-based measures of autism risk and
symptom levels. Journal of the American Academy of Child
and Adolescent Psychiatry. 2018;57(11):858-866.

31. Moriuchi JM, Klin A, Jones W. Mechanisms of diminished
attention to eyes in autism. American Journal of Psychiatry.
2016;174(1):26-35.

32. Norbury CF, Brock J, Cragg L, Einav S, Griffiths H, Nation
K. Eye-movement patterns are associated with communicative
competence in autistic spectrum disorders. Journal of Child
Psychology and Psychiatry. 2009;50(7):834-842.

33. Papagiannopoulou EA, Chitty KM, Hermens DF, Hickie
IB, Lagopoulos J. A systematic review and meta-analysis of
eye-tracking studies in children with autism spectrum disorders.
Social Neuroscience. 2014;9(6):610-632.

34. Kwon M-K, Moore A, Barnes CC, Cha D, Pierce K.
Typical levels of eye-region fixation in toddlers with au-
tism spectrum disorder across multiple contexts. Journal of
the American Academy of Child and Adolescent Psychiatry.
2019;58(10):1004-1015.

35. Reisinger DL, Shaffer RC, Horn PS, Hong MP, Pedapati EV,
Dominick KC, et al. Atypical social attention and emotional face
processing in autism spectrum disorder: Insights from face scan-
ning and pupillometry. Frontiers in Integrative Neuroscience.
2020;13:76.

36. Falck-Ytter T, Von Hofsten C. How special is social looking
in ASD: A review. Progress in brain Research. 2011;189:209-
222.

37. Duan H, Zhai G, Min X, Che Z, Fang Y, Yang X, et al. A
dataset of eye movements for the children with autism spec-

trum disorder. In: Proceedings of the 10th ACM Multimedia

¢

Systems Conference. 2019 June 18-21; Massachusetts, USA.
New York:ACM;2019. pp. 255-260.

38. Psychiatric Association Association. Diagnostic criteria
from dsM-iV-tr. Washington, DC:American Psychiatric Pub-
lication;2000.

39. Singh-Manoux A, Kivimaki M, Glymour MM, Elbaz A, Berr
C, Ebmeier KP, et al. Timing of onset of cognitive decline: Re-
sults from Whitehall II prospective cohort study. BMJ. 2012;344.
40. Itti L, Koch C, Niebur E. A model of saliency-based visual
attention for rapid scene analysis. IEEE Transactions on Pattern
Analysis and Machine Intelligence. 1998;20(11):1254-1259.
41. Krasovskaya S, MacInnes WJ. Salience models: A compu-
tational cognitive neuroscience review. Vision. 2019;3(4):56.
42. Russell BC, Torralba A, Murphy KP, Freeman WT. La-
belMe: A database and web-based tool for image annotation. /n-
ternational Journal of Computer Vision. 2008;77(1-3):157-173.
43. Arru G, Mazumdar P, Battisti F. Exploiting visual behaviour
for autism spectrum disorder identification. In: 2019 IEEE In-
ternational Conference on Multimedia & Expo Workshops
(ICMEW). 2019 July 8-12; Shanghai, China. IEEE;2019. pp.
637-640.

44. Riche N, Duvinage M, Mancas M, Gosselin B, Dutoit T.
Saliency and human fixations: State-of-the-art and study of
comparison metrics. In: 2013 IEEE International Conference
on Computer Vision. 2013 December 1-8; Sydney, NSW, Aus-
tralia. IEEE;2013. pp. 1153-1160.

45. Turner-Brown LM, Lam KSL, Holtzclaw TN, Dichter
GS, Bodfish JW. Phenomenology and measurement of cir-
cumscribed interests in autism spectrum disorders. Autism.
2011;15(4):437-456.

46. Haigh SM, Walsh JA, Mazefsky CA, Minshew NJ, Eack SM.
Processing speed is impaired in adults with autism spectrum dis-
order, and relates to social communication abilities. Journal of
Autism and Developmental Disorders. 2018;48(8):2653-2662.
47. Oliveras-Rentas RE, Kenworthy L, Roberson RB, Martin
A, Wallace GL. WISC-1V profile in high-functioning autism

spectrum disorders: Impaired processing speed is associated

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

with increased autism communication symptoms and decreased
adaptive communication abilities. Journal of Autism and De-
velopmental Disorders. 2012;42(5):655-664.

48. Eack SM, Hogarty SS, Greenwald DP, Litschge MY, Porton
SA, Mazefsky CA, et al. Cognitive enhancement therapy for
adult autism spectrum disorder: Results of an 18-month ran-
domized clinical trial. Autism Research. 2018;11(3):519-530.
49. De Luca R, Leonardi S, Portaro S, Le Cause M, De Do-
menico C, Colucci PV, et al. Innovative use of virtual reality
in autism spectrum disorder: A case-study. Applied Neuropsy-
chology: Child. 2021;10(1):90-100.

50. Dhamodharan T, Thomas M, Ramdoss S, JothiKumar K,
SaravanaSundharam S, Muthuramalingam B, et al. Cognitive
rehabilitation for autism children mental status observation us-
ing virtual reality based interactive environment. In: Ahram T,
Karwowski W, Vergnano A, Leali F, Taiar R, editors. Intelligent
human systems integration 2020. Cham:Springer International
Publishing;2020. pp. 1213-1238.

51. Katsuki F, Constantinidis C. Bottom-Up and Top-Down At-
tention. The Neuroscientist. 2014;20(5):509-521.

52. Katsuki F, Constantinidis C. Early involvement of prefron-
tal cortex in visual bottom-up attention. Nature Neuroscience.
2012;15(8):1160-1166.

53. Ameis SH, Kassee C, Corbett-Dick P, Cole L, Dadhwal S,

Lai MC, et al. Systematic review and guide to management

1)

of core and psychiatric symptoms in youth with autism. Acta
Psychiatrica Scandinavica. 2018;138(5):379-400.

54. Murias M, Major S, Davlantis K, Franz L, Harris A, Rardin
B, et al. Validation of eye-tracking measures of social attention
as a potential biomarker for autism clinical trials. Autism Re-
search. 2018;11(1):166-174.

55. Griffin JW, Scherf KS. Does decreased visual attention to
faces underlie difficulties interpreting eye gaze cues in autism?.
Molecular Autism. 2020;11(1):60.

56. Greene RK, Parish-Morris J, Sullivan M, Kinard JL, Mos-
ner MG, Turner-Brown LM, et al. Dynamic eye tracking as a
predictor and outcome measure of social skills intervention in
adolescents and adults with autism spectrum disorder. Journal of
Autism and Developmental Disorders. 2021;51(4):1173-1187.
57. Navab A, Gillespie-Lynch K, Johnson SP, Sigman M, Hut-
man T. Eye-tracking as a measure of responsiveness to joint at-
tention in infants at risk for autism. Infancy. 2012;17(4):416-431.
58. Sasson NJ, Turner-Brown LM, Holtzclaw TN, Lam KS,
Bodfish JW. Children with autism demonstrate circumscribed
attention during passive viewing of complex social and nonso-
cial picture arrays. Autism Research. 2008;1(1):31-42.

59. Green IW, Kidd CL, Accordino RE. Differential Diagno-
sis of Autism Spectrum Disorder Across the Lifespan. In: Mc-
Dougle C, editor. Autism spectrum disorder. New York:Oxford
University Press;2016. pp. 47-66.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Advances in Cognitive Sciences

Research Article

Pages 16-32

The effect of directing early attention on the central attentional limitation of
dual tasks with various difficulty levels: An event-related potential study

Maryam Kavyani'* , Alireza Farsi?, Behrouz Abdoli2

1. Assistant Professor of Behavioral and Cognitive Sciences in Sport, Faculty of Sport Sciences and Health, Shahid Beheshti University, Tehran, Iran
2. Associate Professor of Behavioral and Cognitive Sciences in Sport, Faculty of Sport Sciences and Health, Shahid Beheshti University, Tehran, Iran

Recieved: 20 May. 2020
Revised: 17 Nov. 2020
Accepted: 29 Nov. 2020

Keywords

Central attentional resource
Attention shifting

P1 component

N1 component

Corresponding author

Maryam Kavyani, Assistant Pro-
fessor of Behavioral and Cogni-
tive Sciences in Sport, Faculty of
Sport Sciences and Health, Shahid
Beheshti University, Tehran, Iran

Email: Maryam kavyan@gmail.com

doi.org/10.30514/icss.23.2.2

Introduction: It was shown that directing early attention toward the target location enhances sen-
sory-perceptual processing of the target. However, it is not clear whether visual-spatial attention is
controlled by the limited capacity of central attention. This study aimed to investigate behavioral
and electrophysiological changes, directing early attention on central attention limitations of dual
tasks with various difficulty levels.

Methods: Twenty-four participants were selected voluntarily, and they were randomly assigned into
two groups with simple and selective. A dual-task paradigm with and without cue was incorporated
in which the second task was either detection or discrimination, and the cue was presented before
the first stimulus. The stimulus onset asynchrony between the first and second stimulus was 200,
400, and 800ms. The response time to the first and second stimulus and event-related potential was
recorded and analyzed.

Results: The simple pattern had a faster response time than the combined pattern. Also, the response
time of the target in the valid position was faster than the invalid position. The lowest response time
was for the simple group and the highest for the selected group. The main effect of pattern, group,
and time interval on primary sensory components P1 and N1 was significant.

Conclusion: Facilitating the early sensory-perceptual by directing attention toward the cued location

would reduce the dual-task interference.

Citation: Kavyani M, Farsi A, Abdoli B. The effect of directing early attention on the central attentional limitation of dual
tasks with various difficulty levels: An event-related potential study. Advances in Cognitive Sciences. 2021;23(2):16-32.

Extended Abstract

Introduction

Several empirical results demonstrate that the human in-
formation processing system is sharply limited in several
different ways. Visual-spatial attention is critical for se-

lectively processing the most relevant visual stimuli in
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the early stage of processing (4). It seems that more than
one stimulus can proceed in the early stage of processing.
Another limitation arises in multitasking situations, in

which relevant information after early selection would be
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processed more in the later capacity-limited stage(s). The
psychological refractory period (PRP) paradigm has been
used extensively to study attentional limitations in the
central or late processing stages (15). There are two types
of hypotheses concerning the interaction of visual-spatial
attention and response selection capacity-limited stages
(16). Some studies have provided evidence that they op-
erate independently, while others have provided evidence
in conflict with these results. The current study presents
new evidence to add valuable empirical evidence about
the relation between orienting and central attentional lim-
itation by manipulating visual-spatial attention and cen-

tral attention in a modified PRP paradigm.

Methods

Twenty-four students were recruited with flyers posted
on the Shahid Beheshti University campus. Participants'
age ranged from 18 to 30 years, and three participants
were left-handed. Within each trial, three main stimulus
events were presented in succession (cue, target 1, and
target 2). Only T1 and T2 required a response to be made;
however, the cue did not require any response. Four tri-
al conditions emerging from the combination of two cue
conditions and two types of T2. T1 could be either cued
or uncued; the cue and target locations were the same in
cued trials. In the uncued condition, the cue was in the
opposite location to that of T1. T2 was either a detection
or discrimination task. In detection trials, T2 was the de-
tection task, and T2 was the colored discrimination task
in discrimination trials. The response time to the first and
second stimulus and event-related potential was recorded

and analyzed.

Results
A 2x2 x3 within-subjects ANOVA was used to analyze
RT1 data for trials, with groups (detection, discrimina-

tion), cueing (cued, uncued), and SOA (200, 400, 900ms)

17

as factors. The main effect of the group on RT1 was sig-
nificant, F (1, 23)=16.706, P<0.001; with RT1s being
slower overall to the detection group (M=557.0) than the
discrimination group (M=738.0). Cueing had a signifi-
cant effect on RT1, F (1, 23)=8.56, P<0.008, with RT1s
being slower overall to the cued location (M=630.0ms)
than the uncued location (M=684.3ms). The main ef-
fect of SOA on RT1 was significant, F (2, 46)=20.33,
P<0.001; as SOA decreased, RT1 increased. None of the
two-way interactions and three-way interactions on RT1
was significant.

A 2x2x3 within-subjects ANOVA was used to analyze
RT2 data for trials, with groups (detection, discrimi-
nation), cueing (cued, uncued), and SOA (200, 400,
900ms) as factors. The main effect of group on RT2 was
significant, F (1, 23) =50.095, P<0.001; with RT2s being
slower overall to the detection group (M=546.0) than the
discrimination group (M=701.0). Cueing had a signifi-
cant effect on RT2, F (1, 23)=8.56, P<0.008, with RT2s
being slower overall to the cued location (M=582.0ms)
than the uncued location (M=665.3ms). The main ef-
fect of SOA on RT2 was significant, F (2, 46)=8.24,
P<0.001; as SOA decreased, RT1 increased. None of the
two-way interactions and three-way interactions on RT2
was significant.

Mean response times to the first and second stimulus
were significantly faster in the valid than in the invalid
condition (F=8.56, P=0.009). In Short SOA, analyses on
T2-locked ERPs revealed that the amplitude of the occip-
ital P1 (MD=2.44, t=3.12, P=0.007) and N1 (MD=2.49,
t=4.05, P=0.001) was more significant in the valid cue
condition than in the invalid cue condition. In long SOA,
the occipital P1 (MD=2.28, t=3.67, P=0.002) and NI
(MD=2.18, t=2.49, P=0.02) was more significant in the
valid than invalid condition. The latency of the occipital
P2 was more significant in the valid than invalid condi-

tion (MD=1.73, t=6.79, P=0.04).
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The simple pattern had a faster response time than the
combined pattern. The main effect of pattern, group, and
time interval on primary sensory components P1 and N1

was significant.

Conclusion

The present study used a spatial cue as a tool to orient
visual-spatial attention in the context of the psychologi-
cal refractory period paradigm. This combination of dif-
ferent paradigms allowed to study the underlying mech-
anisms that mediate visual spatial attention and central
attentional operation.

Interestingly, the obtained results showed a significant re-
duction in PRP interference in the cued conditions (RT2
was smaller at the cued conditions than uncued conditions
across all task 2 difficulty and SOAs). It suggests that the
facilitation effect of orienting on taskl processing had
consequence effects on the second task processing. There
are some explanations for these findings based on bottle-
neck models and capacity sharing models. Each of these
theories that consider facilitation in the first task process-
ing stages leads to whether a decrement in the waiting
time of the second task to begin its processing (based on
the bottleneck models) or to allocate more attentional ca-
pacity to the second task (based on the capacity-sharing
model). Therefore, facilitation of the first task processing
in the PRP paradigm affected the second task process-
ing, resulting in more negligible PRP interference. These
findings provided evidence for an interaction between
the visuospatial attention and central attentional limita-
tion, which is consistent with electrophysiological evi-
dence presented by Brisson and Jolicceur (2007) (16) and
Lien et al. 2011 (13). However, this finding did not prove
the findings from Pashler 1998 (7), Pashler 1991 (14),
Johnston et al. 1995 (15). Therefore, facilitating the early

sensory-perceptual by directing attention toward the cued

18

location would reduce the dual-task interference.
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Introduction: Disruptive Mood Dysregulation Disorder (DMDD) has recently been included in
the mood disorder section of the Diagnostic and Statistical Manual of Mental Disorders, Sth Edition
(DSM-5), and has two main symptoms of anger and irritability. The present study aimed to examine
and compare social information processing in children with DMDD and normal children based on
Crick and Dodge’s (1994) social cognition model.

Methods: In this causal-comparative study, 58 children with DMDD and 167 normal children
were selected among boys aged 9-12 years studying in Bushehr (Iran) elementary schools in the
2018-2019 academic year. Random cluster sampling was performed, and the participants were
selected based on the Anger and Irritability Questionnaire (AIQ) and clinical interviews. Then,
the participants were compared based on the Children's Evaluation of Everyday Social Encounters
Questionnaire. The data were analyzed using MANOVA in SPSS-19.

Results: The results obtained from the multivariate analysis of variance revealed a significant
difference between the group in the stages of interpretation of social cues (F=5.5, P=0.001), clari-
fication or selection of a goal (F=6.65, P=0.001), emotional processing (4.01, P=0.004), response
access or construction (P=7.02, P=0.001).

Conclusion: Compared to normal children, children with DMDD have more bias and more unsatis-
factory performance when processing information in an ambiguous social situation; therefore, they
show more hostile behaviors. It is recommended that future studies investigate the effectiveness of

interventional protocols based on Dodge’s model to mitigate and treat the symptoms of DMDD.

based on Crick & Dodge's social cognitive model in children with and without disruptive mood dysregulation disorder.

[Citation: Pourmaveddat KH, Taher Neshat Doost H, Kajbat MB, Talebi H. Comparison of social information processinﬂ

Advances in Cognitive Sciences. 2021;23(2):33-46.

Extended Abstract

Introduction

Social maladjustment, including aggression, is the main
problem in childhood and later stages of life. Crick and
Dodge developed a social information processing model

to explain children’s aggression (1). Accordingly, children
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engage in the following six mental stages before behaving
properly when they face a social situation: 1- Encoding
of external and internal cues, 2- interpretation and mental

representation of those cues, 3- clarification or selection
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of a goal, 4- response access or construction, 5- response
decision, and 6- behavioral enactment. During steps 1
and 2, encoding and interpretation of social cues, it is hy-
pothesized that children selectively attend to particular
situational and internal cues, encode those cues, and then
interpret them. During step 3, after interpreting the situ-
ation, it is proposed that children select a goal or desired
outcome for the situation or continue with a preexisting
goal. Next, in step 4, it is hypothesized that children ac-
cess from possible memory responses to the situation, or,
if the situation is novel, they may construct new behaviors
in response to immediate social cues. In step 5, it is hy-
pothesized that children evaluate the previously accessed
(or constructed) responses and select the most positively
evaluated response for enactment. In step 6, the select-
ed response is behaviorally enacted. According to the
previous studies, children’s aggression can affect all six
steps of the social information processing model. Studies
demonstrate that emotional and behavioral problems are
affected by biased social information processing (1, 4).

Children with disruptive mood dysregulation disorder
(DMDD) are intensely affected by aggressive behavior
and negative emotions. DMDD is recently included in
the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) as a mood disorder. It is characterized by
two main symptoms, namely anger and irritability. These
individuals face an obstacle to misinterpret other peo-
ple’s intentions, which worsens aggression. These chil-
dren find it much more challenging to experience sensory
processing and perceptual behavior than normal children.
Characterized by the aggressive behavioral component,
children with DMDD pay too much attention to negative
emotional stimuli such as anger (21). In addition, children
with chronic irritability experience more problems pro-
cessing emotional stimuli and regulating emotions (24).

So far, no study has been conducted on social information

processing in Iranian children based on Dodge’s social
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cognition model. Therefore, this study aims to evaluate
and compare early stages of social information process-
ing in children with disruptive mood dysregulation dis-
order (DMDD) and normal children based on the social
cognitive model of Crick and Dodge.

Methods

This research was conducted with a causal-comparative
method on 58 children with DMDD and 167 normal Boys
studying at elementary school in Bushehr. In this study, the
mean age was 10.62 years (1.25) in children with DMDD
and 10.70 years (1.28) in normal children. Of these, 43,
51, 61, and 69 children studied at grades 3, 4, 5, and 6
of elementary school, respectively. The participants were
randomly selected using a cluster sampling technique,
Anger and Irritability Questionnaire (AIQ), and clinical
interview based on DSM-5 (Nusbaum, 2013) (27). They
were then compared using the Children's Evaluation of
Everyday Social Encounters Questionnaire. Data were
analyzed using descriptive and inferential statistical meth-
ods such as mean, variance, and multivariable analyze of

variance (MANOVA) test by SPSS-19 software.

Results

The results obtained from the multivariate analysis of
variance (Wilks' Lambda) showed a significant difference
between the group in the steps of interpretation of social
cues (F=5.5, P=0.001, Partial Eta Squared=0.128), clar-
ification or selection of a goal (F=6.65, P=0.001, Partial
Eta Squared=0.159), emotional processing (4.01, P=0.004,
Partial Eta Squared=0.07), response access or construction
(P=7.02, P=0.001, Partial Eta Squared=0.115). In all the
stages of the study, to evaluate the characteristics of the
data, the homogeneity of the variance-covariance matrices
of the vector of dependent variables was examined; the re-
sults of Box’s M test (P>0.05) indicated that this statistical
assumption held., Bartlett’s test of sphericity (P<0.001)
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indicated an adequate correlation between dependent vari-
ables to perform the analysis in all the stages.

The tests of between-subjects effects indicated a signif-
icant difference between the group in the stages of in-
terpretation of social cues (Positive internal, F=16.38,
P=0.0001; positive external, F=13.45, P=0.0001, negative
internal, F=0.109, P=0.7, negative external, F=.239 P=0.6,
positive causal attributions, F=8.81, P=0.003 and nega-
tive causal attributions F=7.80, P=0.006), clarification or
selection of a goal (Task-focused, F=11.78, P=0.0001,
avoidant, F=21.12, P=0.001; face-saving, F=3.92, P=0.04;
affect management, F=0.08, P=0.7; distress expression,
F=13.99, P=0.001 and relationship focused, F=12.05,
P=0.001), emotional processing (Concern-based process-
ing, F=6.82, P=0.01; anger-based processing, F=9.11,
P=0.003; grief-based processing, F=10.11, P=0.002 and
happy processing, F=5.65, P=0.01), response access or
Construction (Prosocial response, F=25.36, P=0.0001;
passive avoidant response, F=0.799, P=0.3; active avoid-
ant response, F=4.14, P=0.04 and hostile response,
P=4.74, P=0.03). According to the mean scores in the sig-
nificant components, children with disruptive mood dys-

regulation disorder had lower performance.

Conclusion

The present study results showed that children with
DMDD were more biased in an ambiguous social situ-
ation in the early steps of social information processing.
They were also significantly less competent than their
normal peers in internal positive causal attribution, ex-
ternal positive causal attribution (positive attribution to
others’ behaviors), and positive interpretation of others'
intentions in a social situation. Children with DMDD
were also more biased than their normal peers in their
negative interpretation of others’ intentions. However,
there was no significant difference between them in in-

terpreting the causes of events in external negative at-
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tribution and internal negative attribution in ambiguous
social situations. DMDD children exhibited tremendous
anger, worried or nervous, and sad or down in emotional
processing and provided less happy processing. Regard-
ing goal formation/clarification, children with DMDD
mainly preferred anger-and avoidance-based goals, and
were less involved in the relationship-and dignity-cen-
tered goals. Moreover, children with DMDD produced
fewer social responses and were more willing to provide
anger-based and active-avoidance responses, compared
to their normal peers. Various studies demonstrated that
maladaptive social information processing could justify
behavioral-emotional maladjustment in most children.
Therefore, it is recommended to evaluate the effective-
ness of interventional protocols based on the Crick and
Dodge model in future studies to treat and mitigate the
symptoms of disruptive dysregulation disorder. The most
important limitation of this study was that it specifical-
ly focused on the male population; therefore, the results

cannot be generalized to the female population.
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Introduction: Resilience as a motivational-emotional variable has a vitalrole in dealing with stress and anxiety problems
in school and university. As one of the educational packages affecting academic variables, the metacognitive package
consists of three components: critical thinking, problem-solving, and metacognition. the current study aimed to develop
an educational package on the cognitive components of critical thinking, problem-solving, and metacognition and their
effect on students' resilience.

Methods: The present study was quasi-experimental with a pretest-posttest design with a control group. The statistical
population included all first-grade female students of the second secondary school in Zanjan in the academic year 2019-
2020, of which 40 students were randomly selected by multi-stage cluster sampling method who were assigned intothe
experimental and control group (20 people in each group). The research instrument included a 25-item resilience scale
(CD-RIS). The psychological package of critical thinking, problem-solving, and metacognition was considered for the
experimental group students in 17 sessions of 90 minutes in two sessions per week, but it was not considered for the
educational control group. Data were analyzed using the analysis of covariance in SPSS-24 software.

Results: The results revealed that the educational package of cognitive components of critical thinking, problem-solving
and metacognition affects students' academic resilience (P<0.05). In other words, the rate of academic resilience in people
who participated in cognitive components training sessions increased significantly compared to the control group.
Conclusion: According to the results of this study, it is possible to suggest an educational package of cognitive
components as a facilitator in learning and an influential factor in increasing student resilience so that in practice in
counseling centers and workshop treatment centers. Courses cognitive components should be considered for school

counselors and parents.

Citation: Hoseinkhani KH, Ghasemi M, Hejazi M. Development of an educational package based on the cognitive compo-
nents of critical thinking, problem-solving and metacognition and its effect on students' resilience. Advances in Cognitive

Sciences.2021:23(2):47-58.

Extended Abstract

Introduction

Resilience as a motivational-emotional variable has an
essential role in dealing with stress and anxiety problems
in school and university. Resilience is often considered a

trait related to character, personality, and ability to cope.
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Resilience refers to empowerment, flexibility, the ability
to master or return to normalcy after facing stress and
severe challenge. One of the effective personal character-

istics in resilience is the ability to create self-regulation
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or self-control. In general, personality traits such as posi-
tive self-concept, socialization, intelligence, adequacy in
educational work, autonomy, self-esteem, good commu-
nication, problem-solving skills, and mental and physical
health are practical factors in increasing resilience in the
individual. In the field of education, resilience plays an
crucial role as a motivational-emotional variable and is
a suitable mechanism for dealing with stress and anxi-
ety problems in the school and university environment.
One must be able to understand one's ability better and
respond effectively to situations and adjust one's moti-
vation. As a result, resilience can be considered a me-
ta-motivational variable. Therefore, different dimensions
of students' educational status, including their resilience,
should be examined to get more accurate information
on the current situation, interests, desires, and abilities.
He acquired his weaknesses and prepared him by teach-
ing his educational strategies and attitudes for class ac-
tivities, as well as daily life. The present study aimed to
develop an educational package based on the cognitive
components of critical thinking, problem-solving, and
metacognition to evaluate their effectiveness. It was the

students' academic achievement.

Methods

The present study was quasi-experimental with a pre-
test-posttest design with a control group. The statistical
population included all first-grade female students of the
second secondary school in Zanjan in the academic year
2019-2020, of which 40 students were selected by multi-
stage cluster sampling method and randomly in the ex-
perimental and control group (20 people in each group)
were assigned. Inclusion criteria included first-grade
high school female students, low resilience score, com-
mitment to attend all treatment sessions, and failure to
receive individual counseling and psychological services

during attendance at treatment sessions. Exclusion crite-
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ria included having a specific physical or mental illness,
absence from treatment sessions, and unwillingness to
continue participating in the study. The research instru-
ments included the 25-item Connor-Davidson Resilience
Scale (2003) (CD-RIS) and the psychological package of
critical thinking, problem-solving, and metacognition. In
this research, designing and compiling a training package
for critical thinking, problem-solving, and metacognition
skills and data collection method was done in the follow-
ing five steps. The first step to build this training package
is various theories, resources, and research in the field of
thinking skills. Critical, problem solving and metacogni-
tion were studied and articles related to critical thinking,
problem solving and metacognition skills were reviewed.
In the second stage, according to the results of previous
research on critical thinking, problem-solving, and meta-
cognition skills, the component In the third stage, to de-
sign and develop a training package for critical thinking,
problem-solving, and metacognition skills, review and
study the training programs that were used in previous
research to strengthen critical thinking, problem-solving,
and metacognition skills. In addition to the above activi-
ties, in designing and compiling the educational package,
students’ age and cognitive status and the opinions and
suggestions of experts in this field have been taken into
account. The fourth stage was to review the content va-
lidity of the educational package by experts in this field.
For this purpose, the training package was reviewed by
several experts in this field, and its problems were fixed,
and their suggestions were implemented. The fifth stage
was the preliminary implementation of the training pack-
age. The purpose of this stage was to modify the educa-
tional package and adapt it to the characteristics of the
students and be aware of unforeseen problems. For this
purpose, the educational package was implemented on
ten students, and its problems and shortcomings were

eliminated. After fixing the problems, the final form was
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prepared and prepared for implementation for the training
sessions. The final form of the training package was de-
veloped during 17 90-minute sessions in two sessions per
week for the experimental group students, but for the con-
trol group, training is not considered. Data were analyzed

using the analysis of covariance in SPSS-24 software.

Results

The results showed that the educational package of cog-
nitive components of critical thinking, problem-solving
and metacognition affects students' academic resilience
(P<0.05). In other words, the rate of academic resilience
in people who participated in cognitive components
training sessions increased significantly compared to the

control group.

Conclusion

Teaching how to use metacognitive knowledge makes
students perform better in lessons. The learners have a
variety of knowledge and information that they read and
combine while learning to provide a functional or educa-
tional environment. The knowledge that learners use is
awareness of being a learner, awareness of the tasks they
have to do, and a treasure of learning skills and strategies.
Critical thinking training allows students to choose ratio-
nal solutions and decisions with a positive and accurate
assessment of the existing situation, rather than emotion-
ally. This occurs quickly and without using their cogni-
tive abilities. In other words, critical thinking causes peo-
ple to be actively involved in educational issues and test
all possible ways to deal with educational obstacles and
problems, and rather than dealing with issues in a specific
and standard way. This is a comprehensive approach and
Have insight and make creative decisions by examining
issues from different angles.

On the other hand, problem-solving skills enable students

to experience quick successes, feel better about them-
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selves, and motivate them to change. In fact, increasing
the problem-solving ability can act as a protective um-
brella for the person and make the person resilient. People
with high problem-solving ability struggle with challeng-
es and can usually solve them successfully. According to
the results of this study and the effect of the educational
package of cognitive components on students' academic
resilience, it is suggested. Provide curricula tailored to
students' cognitive and metacognitive requirements, pro-
vide them with the opportunity to be absorbed in the cur-
riculum, and focus on homework with their natural ten-
dencies. Students are also emphasized on creativity rather
than competition, and students learn to look less at exter-
nal rewards and increase their academic motivation with
internal rewards and reinforcements. Also, according to
the results of this study, it is possible to suggest an edu-
cational package of cognitive components as a facilitator
in learning and an influential factor in increasing student
resilience so that it can be practiced in counseling centers
and workshop treatment centers. Cognitive components

for school counselors and parents should be considered.
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Introduction: Intestinal parasites diseases, in addition to causing specific physical problems, also cause cogni-
tive impairments in children similar to children with attention-deficit/hyperactivity disorder (ADHD). This study
aimed to investigate the role of brain waves in the differentiation of children with a parasitic intestinal infection
and children with ADHD.

Methods: The study was a descriptive cross-sectional study. The statistical population consisted of all children
referred to a Rehabilitation Center in winter and spring 2019. Convenient sampling was performed on 120 children
in groups of 40 healthy children with ADHD and intestinal parasites. Research tools included a diagnostic inter-
view, Conners Rating Scale, brainwave recording by the two-channel ProCamp biographer in the FCZ area, and
parasitic test. Data were analyzed by SPSS software version 23 using logistic regression and diagnostic analysis.
Results: Findings revealed that theta wave logistic coefficients were obtained in children with intestinal parasites
disease and active memory and attention retention in children with ADHD. Also, healthy children and children
with ADHD of 85% had the highest accuracy in predicting, and children with a parasitic intestinal infection with
52.5% had the second-highest accuracy in predicting and, based on the proposed model, were correctly classified.
Conclusion: As hyperactivity has a pattern of theta surge, diseases associated with intestinal parasites can also
have such symptoms. When electroencephalographic waves of a child with a parasitic intestinal disease are similar
to that of a child with ADHD, the behavioral symptoms that these two disorders exhibit can overlap and, if left
unchecked, can lead to errors in evaluation and diagnosis. Therefore, testing for intestinal parasites disease before

starting treatment for a child diagnosed with ADHD can be helpful and vital.

Citation: Toreyhi S, Vahedi Sh, Tabatabaei M, Hadighi R. The role of brain waves in distinction children with intestinal
parasite diseases and attention-deficit/hyperactivity disorder in Karaj. Advances in Cognitive Sciences. 2021;23(2):59-71.

Extended Abstract

Introduction
Attention-deficit/hyperactivity ~disorder (ADHD) is
among the most common neurobehavioral disorders

presenting for treatment in children and adolescents. A

review of symptoms and impairment clinically establish
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the diagnosis of ADHD. The main symptoms of ADHD
are inattentiveness, impulsivity, and hyperactivity; ac-
cordingly, these symptoms continue into adulthood in a

large proportion of children diagnosed with this disorder.
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ADHD is now considered a chronic disorder that is not
limited to childhood only. This change in definition has
resulted in revising the ADHD diagnostic criteria for old-
er adolescents and adults (i.e., 17 years of age and older)
in the recently revised Diagnostic and Statistical Manu-
al of Mental Disorders, fifth edition (DSM-5). Although
in many cases, the maladaptive symptoms of impulsivi-
ty or hyperactivity are reduced in adulthood, it is incor-
rectly assumed that the main symptoms of ADHD also
disappear. In addition, the issues faced by adults having
ADHD in different situations are often regarded as a part
of their characteristics and not because of their disorder.
Therefore, the diagnosis of ADHD is more difficult in
adults than in children. On the functional level, a dys-
function of the prefrontal cortex seems to be the leading
cause of most of the deficiencies in ADHD, especially the
dorsolateral prefrontal cortex and cingulate areas. Elec-
troencephalography (EEG) studies comparing adult indi-
viduals with ADHD to healthy controls have suggested
various brain activity patterns, including increased theta/
beta ratios, theta and alpha activity, and abnormal activi-
ty in delta and beta frequencies. However, the patterns of
brain activity seem to be related to the ADHD subtypes.
Children with ADHD have higher theta wave activity and
lower beta wave activity than normal children. A simi-
lar pattern can be seen in adults with ADHD. In other
words, the EEG pattern of ADHD is typically character-
ized by a high rate of theta wave activity compared to
beta wave activity. Thus, the neurofeedback training for
ADHD aims to reduce theta wave activity and increase
beta wave activity. Another common disorder in children
is parasitic diseases. Infection with intestinal parasites is
one of the health problems related to individual behav-
iors, social relations, and economic levels. Besides, par-
asitic intestinal infection is one of the significant child-
hood health problems in developing countries. Intestinal

parasites diseases, in addition to causing specific physi-
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cal problems, causes cognitive deficits similar to children
with ADHD. One of the most common issues in treating
children with attention-deficit and cognitive problems is
receiving a diagnosis of ADHD without definitive assess-
ments and based solely on behavioral observations and
clinical interviews with a psychiatrist or psychologist and
their medication. Just as hyperactivity has a pattern of
theta surges, intestinal parasite-related diseases can have
similar symptoms. In fact, the symptoms of a person with
intestinal parasites are very similar to the symptoms of a
person with ADHD, which lead to erroneous assessment
and diagnosis if not examined more closely. When the
electroencephalographic waves of a child with intesti-
nal parasite disease are similar to those of a child with
ADHD, the behavioral symptoms of that the two disor-
ders also show can overlap. Thus, this study aimed to
investigate the role of brain waves in the differentiation
of children with intestinal parasitic diseases and children

with ADHD in Karaj.

Methods

The present study was a descriptive cross-sectional
study. The statistical population consisted of all children
referred to Radmin Comprehensive Rehabilitation Cen-
ter of Karaj in spring 2020. Convenient sampling was
performed on 120 children in 40 healthy children with
ADHD and intestinal parasite disease. Initially, all chil-
dren who were diagnosed with ADHD at a specified time
were clinically interviewed. Then, these children under-
went parasitic tests, and finally, brainwaves were record-
ed. Written consent was obtained from the children's par-
ents to conduct the research. The research tools included
a diagnostic interview, Conners Rating Scale, brainwaves
recorded by the two-channel ProCamp biographer in the
FCZ area, and parasitic test. The Conners 3rd Edition—
Parent (Conners 3-P) is an assessment tool used to ob-

tain the parent’s observations about the youth’s behavior.
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This instrument is designed to assess ADHD and its most
common comorbid problems in children and adolescents
aged 6 to 18 years old. When used in combination with
other information, results from the Conners 3-P can pro-
vide valuable information for guiding assessment deci-
sions. This report provides information about the parent's
assessment of the youth, how he compares to other youth,
which elevated scales and subscales. The data were ana-
lyzed by SPSS-23 software using logistic regression and

diagnostic analysis.

Results

The results of logistic regression and diagnostic anal-
ysis showed that theta wave logistic coefficients were
obtained in children with intestinal parasite disease and
active memory and attention retention in children with
ADHD. Also, healthy children and children with ADHD
of 85% had the highest accuracy in predicting, and chil-
dren with intestinal parasite disease with 52.5% had the
second-highest accuracy in predicting and based on the

proposed model were correctly classified.

Conclusion

Findings from children with intestinal parasitic diseases
are more focused on children's cognitive function, and
brain waves have not been studied separately like chil-
dren with ADHD. Possible links between parasitic in-
fection and cognitive consequences are reduced school
attendance due to illness and loss of concentration. Chil-
dren with cognitive dysfunction due to intestinal para-
sites, in addition to the drug needed to eliminate intes-
tinal parasites, need cognitive recovery and enrichment
to restore lost cognitive function. The research results
showed that as hyperactivity has a pattern of theta surge,
diseases associated with intestinal parasites can also have
such symptoms. When electroencephalographic waves

of a child with a parasitic intestinal disease are similar
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to that of a child with ADHD, the behavioral symptoms
that these two disorders exhibit can overlap and, if left
unchecked, can lead to errors in evaluation and diagnosis.
Therefore, testing for intestinal parasite disease before
starting treatment for a child diagnosed with ADHD can

be valuable and essential.
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the body). Therefore, the present study aimed to investigate the effectiveness of mindfulness-based
cognitive therapy on the components of anxiety tolerance, physical self-concept, and well-being in

Keywords

Mindfulness-based cognitive women seeking cosmetic surgery.

therapy Methods: The research method was quasi-experimental with a pre-test-post-test design and con-
Distress tolerance trol group. The population of the study consists of all women applying for cosmetic surgery who
Physical self-concept were referred to Shokoofeh Beauty clinic in the first six months of 2020. Among them, 40 people
Mindfulness (20 people for each group) were selected by purposive sampling method and then were randomly

divided into experimental and control groups. The experimental group received mindfulness-based
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Babolah Bakhshi Pour, Depart-
ment of Counseling, Payame Nour
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cognitive therapy in eight ninety-minute sessions, and the participants in the control group did not
receive training. Distress tolerance scale, body image concern inventory and mindful attention
awareness scale were used to collect data. Data were analyzed using analysis of covariance in
SPSS-24 statistical software.

Do fTe B bt eassa Results: The results showed that there is a significant difference between the experimental and
control groups in the distress tolerance, physical self-concept, and mindfulness. Accordingly, the
mean scores of distress tolerance and consciousness of the experimental group compared to the
control group increased significantly, and the mean scores of physical self-concept of the experi-
mental group compared to the control group decreased significantly.

Conclusion: Due to the effect of this training in increasing the tolerance of distress and conscious-
ness and reducing the negative physical self-concept of cosmetic surgery applicants, the results of
research in this field can be used in practice in counseling centers and medical centers, so that in these
centers workshops and training courses of mindfulness-based interventions should be considered for

doi.org/10.30514/icss.23.2.6 2
counselors and patients.
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Extended Abstract

Introduction

Today, cosmetic surgery is one of the most common sur- and non-surgical methods were performed in the world.
geries globally, and its use is increasing more than ever. In addition, Iran is one of the 10-top countries of cosmetic
The International Society of Cosmetic Surgery (ISAPS) surgery in the world. Since cosmetic surgery is mainly

announced that in 2013, more than 23 million surgical done to change people's appearance and increase their
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self-confidence, so it can be said that cosmetic surgery is
the result of a specific psychological pattern. One of the
possible psychological variables in cosmetic surgery ap-
plicants is negative body self-concept (including thoughts,
feelings, tendencies, and memories of the person in rela-
tion to the body). Given the ability to control and manage
the low negative emotions of people seeking surgery, and
the fact that people with low distress levels have difficulty
regulating and controlling their emotions when exposed
to stress, it may be possible to tolerate confusion (inabil-
ity to embrace the experience fully). It is considered an
annoying and upsetting emotion as one of the possible
variables in people applying for cosmetic surgery. The
concept of consciousness (a quality of consciousness that
is more precisely paying attention to a particular way, that
is, purposeful, present, and non-judgmental to the inner
and outer world of the mind) is probably related to the
structure of the body image or concern for body image
and subsequent tendency. Be involved in cosmetic sur-
gery. On the other hand, one of the new therapeutic ap-
proaches that are significantly related to the variables of
the present study is mindfulness-based cognitive therapy.
Therefore, the current research aimed to investigate the
effectiveness of mindfulness-based cognitive therapy on
the components of distress tolerance, body self-concept,

and well-being in women seeking cosmetic surgery.

Methods

The research method was quasi-experimental with a
pre-test-post-test design and control group. The study's
statistical population consists of all women applying for
cosmetic surgery who were referred to Shokoofeh Beauty
Clinic in the first six months of 2020. Among them, 40
people (20 people for each of the experimental and control
groups) were selected by the purposive sampling method
and were then randomly divided into experimental and

control groups. The inclusion criteria were an applicant for
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surgery, a high score in body self-concept, a low score in
consciousness, and distress tolerance. The exclusion cri-
teria were comorbid psychiatric disorders, drug use, and
absenteeism in more than three medical counseling ses-
sions. The participants in the experimental group received
mindfulness-based cognitive therapy in eight ninety-min-
ute sessions, and the participants in the control group did
not receive training. Distress tolerance scale (Simons and
Gaher, 2005), Littleton et al.’s Body image concern in-
ventory (2005), and Brown and Ryan Mindful Attention
Awareness Scale (2003) were used to collect data. After
data collection, the collected data were analyzed by analy-

sis of covariance in SPSS-24 statistical software.

Results

The mean and standard deviation of the age of subjects in
the experimental and control groups, respectively, were
31.76+7.28, 32.44+8.16. In terms of education, in the
experimental group, 12 people had diplomas, six peo-
ple had bachelor's degrees, and two people had master's
degrees. Ten people had diplomas in the control group,
eight had bachelor's degrees, and two people had master's
degrees. Before analyzing the data, the assumptions of
multivariable parametric covariance analysis, Kolmogor-
ov-Smirnov test was used to check the normality of the
data. The results of Kolmogorov-Smirnov test showed
that the variables of distress tolerance (Z=0.91; P=0.18),
body self-concept (Z=0.93; P=0.27), and mindfulness
(Z=0.85; P=0.24), were not significant and; thus, the dis-
tribution of variables follows the normal one (P<0.05).
Also, to test the assumption of homogeneity of variance
matrix, covariance box test was used. The results of Box
test showed (Box's M=4.76; P=0.512) the significance
level is greater than 0.05. Therefore, the assumption of
homogeneity of variance matrices is established. The re-
sults of the analysis of covariance in Table 3 showed a sig-

nificant difference between the experimental and control
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groups in terms of distress tolerance, body self-concept,
and mindfulness. The mean scores of distress tolerance
and mindfulness of the experimental group compared to
the control group increased significantly, and the mean
scores of body self-concept of the experimental group

compared to the control group decreased significantly.

Conclusion

According to the results of this study, it can be said that
mindfulness-based interventions are a systematic and in-
tensive approach that aims to acquire new types of control
and wisdom based on internal capabilities for relaxation,
attention, awareness, and insight. Also, due to the effect
of this training in increasing the tolerance of distress
and consciousness and reducing the negative physical
self-concept of cosmetic surgery applicants, the results of
research in this field can be used in practice in counseling
centers and medical centers so that in these centers, work-
shops and training courses of mindfulness-based interven-

tions should be considered for counselors and patients.

Like other studies, the present study has some limitations.
For example, due to the lack of long-term access to the
cosmetic surgery applicant, it was impossible to conduct
a follow-up period to evaluate the continuity of effective-
ness. Also, the sample was selected only from the cosmet-
ic surgery applicant of Shokoofeh Clinic in Tehran, and
this issue generalizes the results with caution. In line with
the limitations of this study, it is suggested that in order
to investigate the long-term effects of mindfulness-based
cognitive therapy, follow-up studies are performed, and
for further generalizability, research is conducted on a

larger sample size of cosmetic surgery applicants.

Ethical Considerations

All subjects who received information about the study
could leave the study at any time. They were assured that
all information would remain confidential and would
only be used for research purposes. For privacy reasons,
the subjects' details were not recorded. In the end, all of

them received informed consent.

Table 1. Results of univariate analysis of covariance on post-test scores of distress tolerance, physical self-concept, and mindfulness

Variables Sum of Squares Df Mean Squares F P ETA
Distress tolerance 697.01 1 697.01 49.28 0.001 0.68
Physical self-concept 567.32 1 567.32 38.18 0.001 0.51
Mindfulness 602.41 1 602.41 42.15 0.001 0.58

Ethical Considerations

Compliance with ethical guidelines

All subjects received information about the study and
could leave the study at any time. They were assured
that all information would remain confidential and would
only be used for research purposes. For privacy reasons,
the subjects' details were not recorded. In the end, all of

them received informed consent.
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Extended Abstract

Introduction

Major depressive disorder (MDD) is a mental disorder the multifactorial and polygenetic characteristics of the
occurring in women twice as much as men. In both sexes, psychiatric traits of major depressive disorder. In recent
the average age of people with MDD is about 25 years. years, many efforts have been made to identify biomark-
Family, twin, and epidemiological studies all point to ers for diagnosing, preventing, and treating depression.
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Bioinformatics is a new science that uses computers, com-
puter software, and databases to try to answer biological
questions, especially in the cellular and molecular fields,
proteins, and genes. In this way, biological networks anal-
ysis is widely used to calculate and model intracellular
interactions to identify cellular mechanisms. A biological
network is any type of network that can depict a biological
system. Biological networks can be used at three levels of
the genome, transcriptome and proteome, to identify bi-
ological markers associated with various diseases. In the
present study, expression data related to major depressive
disorder were extracted and used to identify key genes of
the disease, gene networks, and related metabolic path-

ways of major depressive disorder by bioinformatics.

Methods

By referring to the GEO database (http://www.ncbi.nlm.
nih.gov/geo) and searching for the expression profile of
MDD-related data, the data were extracted with the ac-
cess number GSE98793 and the platform number GPL570
(Affymetrix Human Genome U133 Plus 2.0 Array) in
CEL format. The DEGs were determined by using Affy-
metrix Transcriptome Analysis Console (TAC), following
the software guidelines. The adjusted P-values (ad;. P) and
Benjamini and Hochberg false discovery rate were applied
to balance between discoveries of statistically significant
genes. Two hundred twenty-three different genes (DEGs)
were expressed by comparing female patient samples with
controls by TAC software. LogFC (fold change) >2 and
adj. P-value <0.05 were considered statistically significant.
In order to obtain the biological function and signaling
pathways of DEGs, EnrichR (http://david.ncifcrf.gov)
was used to GO annotation and KEGG pathways enrich-
ment of DEGs. P<0.05 was considered statistically sig-
nificant. The top 100 genes of DEGs were used for gene
set enrichment analysis. EnrichR is a web-based gene

function enrichment analysis software. It can provide a
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comprehensive set of functional annotation information
of genes and proteins. GO annotation is a main bioin-
formatics tool to annotate genes and analyze the biolog-
ical process of DEGs. KEGG is a database resource for
understanding high-level functions and biological sys-
tems from large-scale molecular datasets generated by
high-throughput experimental technologies.

The protein-protein interaction (PPI) network was construct-
ed using the STRING (Search Tool for the Retrieval of Inter-
acting Genes http://string-db.org) online database alongside
Cytoscape software, followed by identifying hub genes.
The STRING database was used to obtain the predict-
ed interactions to gain the interaction between DEGs.
The STRING database constructed the PPI network of
DEGs in the current study. The interaction with a com-
bined score >0.7 was considered statistically significant.
The visualization of the PPI network was used by Cyto-
scape software and Gephi. Besides, Cytoscape software
(version 3.6.1), which can display molecular interaction
networks, is an open-source bioinformatics software plat-
form. Accordingly, protein-protein interaction networks

of key hub genes were obtained from Gephi software.

Results

According to the obtained results, comparing female
patients with control of 103 genes showed increased ex-
pression, and 120 genes identified as decreased expres-
sion. In women with depressive disorder, ATM, IGFIR,
BCBP2, VHL, and EIF4G2 genes were highly expressed
hub genes of a gene network, GMPS, PPP2R1A LCK,
and HSP90ABI1 gene was as hub genes of low-expressed
genes network. The results of KEGG and panther path-
way enrichment analysis comparing female patient sam-
ples with control showed that DEGs are mainly in the
HIF-1 signaling pathway, FOXO signaling pathway, Th-
17 cell differentiation pathway, pathway PI3K-Akt sig-
naling, programmed cell death pathway (Ferptosis), and
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purine synthesis pathway were important.

Conclusion

According to the specific study of women with depres-
sion with healthy women and finding different differen-
tial genes and different pathways in this group, it can be
concluded that for women with this disease, IGFIR and
ATM gene with increased expression and GMPS gene.
IGF1R gene encodes the insulin-like growth factor re-
ceptor. Increased expression of insulin-like growth fac-
tors has a direct effect on the development of major de-
pression. The ATM gene is involved in the p53 signaling
pathway. Due to the function of this gene in apoptosis, it
can be indirectly associated with depression. GMP sig-
naling cascade is also expressed in the brain. The activ-
ity of this pathway is involved in learning and memory
processes. Further studies have shown that the cGMP
cascade in the brain acts as an antidepressant. The HIF
signaling pathway is one of the pathways that were joint-
ly identified through both KEGG and Panther databases
in relation to the increase in gene expression in depressed
women compared to healthy women in this study. In the
future, this pathway can be studied with more confidence
in depression in women for diagnostic and therapeutic
purposes. Therefore, regarding the key genes obtained by
microarray analysis and MDD DEGs and interpretation
of their function, some genes showed significant differ-
ences in expression in people with depression compared
to healthy individuals that their association with major
depression has not been reported in previous studies.
The results of this study showed that IGFIR and ATM
genes with increased expression and GMPS genes with
decreased expression for women with this disease could
also be a good option for therapeutic purposes. These
genes could be suitable and new candidates for future
studies on major depression, as well as the optimization

of treatment methods. The effective pathways identified
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in the present study were primarily involved in the brain
pathways. In addition, dysfunction of one part of the
brain causes depression. The key genes involved in this
disease are influential in several diseases, which leads to
people with this disease have an increased risk of devel-
oping other diseases. Bioinformatics examines the link
between these genes, depression, and other diseases. Ac-
cordingly, these genes provide essential clues for reveal-
ing the molecular mechanism and could be suitable and
new candidates for future studies on major depression, as

well as the optimization of treatment methods.
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Introduction: In real-life decision-making, in many cases, evidence becomes available separately over
time. Individuals are able to integrate evidence well and make a decision after receiving double brief
information pieces. However, it is not clear how confidence is formed in such circumstances. The present
study aims to investigate the confidence of participants after receiving an extra piece of information.
Methods: In order to create a perceptual decision-making situation, an experiment was designed with
random-dot-motion stimuli. In each trial, one or two information pieces were displayed to the partici-
pants, and participants had to declare their decision and confidence simultaneously. In order to understand
the effect of the time interval between information pieces, the second piece was displayed to participants
immediately or at most one second after the offset of the first piece. In addition to analyzing behavioral
data, computational models were used to explain the integration of evidence and confidence formation.
Results: Accordingly, although the participants' accuracy in the experiments containing double-piece trials
improved more than expected, the confidence in these trials was not much different from the single-piece
trials and was less than the prediction. Also, the metacognitive sensitivity of individuals, which indicates
the coordination of accuracy and confidence, improved more than expected in double-piece trials.
Conclusion: These results revealed that providing brief and gradual information leads to more confident
and sustainable decisions despite the time gap between presenting evidence. These results are applicable

to marketing and behavioral economics.

Citation: Azizi Z, Zabbah S, Jahanitabesh A, Ebrahimpour R. An extra short duration cue improves both accuracy and
decision metacognition beyond expectations. Advances in Cognitive Sciences. 2021;23(2):103-119.

Extended Abstract

Introduction

In many cases, when making real-life decisions, the ev-
idence does not come to a human on a continuous basis;
instead, the individual receives separate pieces of evi-

dence during a period. While previous studies supported
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the ability of humans to integrate information perfectly
from separate pieces of evidence to improve their accu-
racy, confidence formation is controversial. Decisions

are often accompanied by confidence, which is closely
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related to changes of mind, attentional bias, and error
prediction. Furthermore, a more confident individual
can impact others’ decisions. A decision is held when
the accumulated evidence for one option, called a deci-
sion variable, crosses a threshold or bound. In addition,
confidence originates by mapping between the decision
variable and the probability that a decision relying on
this decision variable will be correct. The computational
description of confidence in decision-making is signifi-
cantly controlled by the attendance of both decision and
confidence performance.

Consequently, suboptimalities in confidence could be
caused by noise. When we need to make a decision based
on discrete pieces of evidence, the decision is determined
by integrating the decision variable of cues. As a result,
the confidence can be estimated as the likelihood that the
decision is correct based on gathering discrete pieces of
evidence, but a theoretical prediction is that the temporally

separated sources of evidence will affect confidence.

Methods

To specify confidence formation in the presence of dis-
crete pieces of evidence, we tested 12 healthy adults using
a Random Dot Motions (RDM) paradigm. Participants
had to distinguish the predominant direction of moving
dots by saccadic eye movement after receiving one or
two pieces of 120ms of information (cue). The interval
of two pieces was selected randomly from 0, 120, 360,
and 1080ms. The direction and the strength of the mo-
tion stimulus changed randomly trial by trial. However,
the direction of both pieces in double-piece trials was the
same, and participants were aware of that. While on sin-
gle-piece trials, motion coherence was randomly select-
ed from these following values, 0, 3.2%, 6.4%, 12.8%,
25.6%, 51.2%, on double-piece trials, motion strength
of each piece was randomly chosen from, 3.2%, 6.4%,

12.8%. Color-coded targets helped subjects, indicating
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confidence simultaneously. Altogether there were 200 tri-
als in each block and four blocks for each participant. In
addition to empirical analysis, this study applied a set of
computational models to discuss how accuracy and con-
fidence have changed receiving two brief RDM stimuli.
In binary decisions, signal detection theory has provided
a simple yet powerful methodology for distinguishing be-
tween an observer’s ability to categorize the stimulus and
the behavioral responses. Moreover, it can also provide a
method to characterize how well the observer performs to
report confidence ratings. Accordingly, the present study
uses this model here too. First, we fitted a standard signal
detection model to participants' choices and confidence
to directly estimate each participant's evidence sensitivi-
ty (d’), confidence criteria, and metacognition sensitivity
(meta-d’). Second, based on the task's nature and con-
sidering the single-piece trials' data, a perfect accumula-
tor model and an optimized model were fitted to partici-
pants’ choices and confidence. These models were used
to predict the accuracy, confidence, and metacognition of
double-piece trials. The current study evaluated the mod-
els both quantitatively —Maximum Likelihood Estima-
tion— and qualitatively —parameter recovery exercises

in which data were simulated from models’ parameters.

Results

The results showed that participants integrate the decision
evidence invariant to gap interval to form their decision
and confidence after receiving the second piece of infor-
mation. To address accuracy variation in double-piece tri-
als compared to single-piece trials, the present study con-
sider the accuracy of each coherence in single-piece trials
as a baseline and measure the accuracy variation of any
corresponding sequence in double-piece trials. Generally,
in all combinations, accuracy increased. In contrast, when
considering all the trials, confidence increased whenever

the other piece was a strong piece but decreased or not
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changed significantly while the other piece was weak.
We separate correct and incorrect trials and do the same
analysis for each separately. In correct-choice trials, the
increasing effects were more considerable. Nevertheless,
interestingly, in incorrect trials, the confidence decreased
in all sequences. Although previous studies showed a
positive relationship between accuracy and confidence,
double-piece trials' confidence did not improve along
with improved accuracy in the current study. This is in
line with the concept of metacognition sensitivity, which
means higher confidence ratings with correct responses
and lower ratings with incorrect responses. The obtained
data suggested that receiving an extra short piece of in-
formation improves participants' confidence in correct
choices, but worsens participants' confidence in incorrect
decisions. To discuss the metacognitive sensitivity across
double versus single piece trials, we use signal detection
theory. Results from computational models showed that
the perfect accumulator could not predict the confidence
of double-piece trials. Moreover, by optimizing the per-
fect accumulator, the model could predict the confidence
in double-piece trials well. The evaluation of the models
both quantitatively and qualitatively confirmed the supe-
riority of the latter model. Based on the reported data and
computational modeling results, participants reallocate
their confidence criteria slightly after receiving the sec-

ond piece to report their confidence more accurately.

Conclusion

The investigations indicated that although participants in-
tegrate the decision evidence perfectly and improve their
accuracy and decision metacognition, their confidence
did not improve significantly. In that way, providing brief
information over time is more effective in persuading par-
ticipants to make a more sustainable choice and prevent
changes in decisions. These findings have implications

for many areas such as marketing and behavioral eco-
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nomics; providing limited information over time helps
people make more stable choices in purchasing goods or
receiving services. Also, in situations such as elections,
if the information presented in favor of a candidate is of-
fered over time and in several phases, it can have a more

significant impact and improve decision stability.
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Emotions and feelings include a diversity of mental states with distinct qualitative features known
as “qualia”. These mental states' qualitative features consist of how these mental states are per-
ceived or how things appear to us. For this reason, these features are often called phenomenal
aspects or phenomenal consciousness. This is how mental states appear to us. This subjective phe-
nomenal feature is commonly defined as follows: there is a thing such that it is the specific quality
of the existence of a particular mental state. Some philosophers have gone too far to deny the ex-
istence of qualia. George Rey is among these philosophers. He argues that it is possible to design
a machine that possesses all mental processes and capacities. Even though such a machine has all
the mental capacities that human beings can have, Rey argues, it is dubious that it has qualia. If it
is suspicious that this machine has qualia, then no mental capacities and processes are reasonable
candidates for qualia. Rey concludes that it is equally reasonable to doubt if human beings possess
qualia. The present studyshall first formulate Rey’s argument and then shows that it is inefficient.
This research will explore the question if it is possible to design a machine that, analogous to hu-

man beings, possesses mental capacities.
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Extended Abstract

Emotions and feelings include a diversity of mental states
with distinct qualitative features known as “qualia”.
These mental states' qualitative features consist of how
these mental states are perceived or how things appear

to us. For this reason, these features are often called phe-
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nomenal aspects or phenomenal consciousness. This is
how mental states appear to us. This subjective phenom-
enal feature is commonly defined as follows: there is a
thing such that it is the specific quality of the existence of

a particular mental state. Some philosophers have gone
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too far to deny the existence of qualia. George Rey is
among these philosophers. He argues that it is possible to
design a machine that possesses all mental processes and
capacities. Even though such a machine has all the men-
tal capacities that human beings can have, Rey argues,
that it is dubious about having qualia. If it is suspicious
that this machine has qualia, then no mental capacities
and processes are reasonable candidates for qualia. Rey
concludes that it is equally reasonable to doubt if human
beings possess qualia.

Rey’s argument can be formulated as follows:

(1) I think I have various capacities, including thinking,
being self-conscious, using language to report my inter-
nal states, having short-term memory, and having percep-
tual and emotional experiences.

(2) A machine can be programmed so that it has all men-
tal capacities, including thinking, being self-conscious,
using language to report my internal states, having short-
term memory, and having perceptual and emotional ex-
periences.

(3) Even if (2) is true, it is doubtful if this machine is
phenomenally conscious.

(4) If it is doubtful that the machine, as it is described in
(2), is phenomenally conscious, then none of the noted
mental phenomena in (1) are reasonable candidates for
playing the role of phenomenal consciousness.

(5) If none of the noted mental phenomena in (1) are rea-
sonable candidates for playing the role of phenomenal
consciousness, then we have an excellent reason to be
doubtful if we have phenomenal consciousness.

(6) Therefore, there are reasons to be doubtful about hav-
ing phenomenal consciousness.

The argument is valid, but it is not sound. The current
study shall show that Rey’s argument is unproductive.
This research aims to explore the question if it is real-
ly possible to design a machine that, analogous to hu-

man beings, possesses mental capacities. Someone might
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raise this objection to Rey’s argument while it genuinely
seems that we have phenomenal consciousness, the same
is not the case for the machine. This strategy, however, is
not interesting because to assert that “it seems to S that
she is phenomenally conscious” is indeed saying that “S
believes that she is phenomenally conscious”. The prob-
lem with this is that someone might argue that to say “it
seems to S that P” does not mean “S believes that P.”.
However, what else might the former mean if it does not
mean the latter? At least two meanings can be ascribed to
“it seems to S”: (1) S conceives that, and (2) S has some
sort of immediate perception. If “it seems to S that P”
means S conceives that P, then one may wonder wheth-
er it is possible for S to conceive that she has a proper-
ty m, but she does not believe that she has a property
m. One should be careful not to identify “conceiving”
with “imagining”. A person might imagine that she has
a property m, while she does not actually have that prop-
erty and does not even believe in having that property.
Conceiving, nonetheless, is connected with the notion of
possible worlds. If an individual conceives that she has
the property m, it is logically possible that she has that
specific property. There is a possible world where S has
the property m, and S believes that she has that property.
In this way, conceiving could be connected to believing.
However, if one claims that seeming is some kind of im-
mediate perception that leads to belief formation, then
she looks to be holding that while human beings have
this capacity, machines lack it. Nevertheless, why do hu-
man beings have the capacity of immediate perception,
whereas machines do not have? It appears that one has al-
ready made the assumption that machines cannot have an
immediate perception, and she is now trying to argue that
it does not seem to machines that they have phenomenal
consciousness. Evidently, the argument is a non-starter;
one needs to argue, first, that seeming is a different phe-

nomenon in human beings and machines and, then, rea-
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sons that machines cannot have a perception of seeming.
To sum up, the objection against Rey is not effective.
The best and more promising strategy against Rey seems
to demonstrate that it is impossible to program the mental
activities and processes mentioned in the argument for-
mulated above. If this claim is true, Rey’s argument turns
out to be false. But is this a true claim? At the outset, it
does not look to be true. One needs to establish that it
is technologically impossible to program this machine.
This, however, is not certain, and one cannot make sure
that this is a technological impossibility. Even if it is
presently technologically impossible, there is no reason
to think that we will not be able to do it in a hundred years
or so. The objection needs something more substantial:
one is required to establish that it is in principle impossi-
ble to program this machine. Dreyfus has taken this path
of argument.

Following Dreyfus, this study will argue for the impossi-
bility of designing Rey’s machine. Deryfus believes that
data are related to each other, and to know how specific
data are related to each other, one needs to have knowl-
edge about the interaction between culture and society
and the history of an individual. Intelligence, he thinks,
is “situated” and cannot be made sense without consid-
ereing the context of human beings’ life. This consists
of the effect of the human body on her cognition and the
influence of cultural and historical factors on her life.
Given that the reason for the impossibility of Rey’s
machine is this: programming such a machine requires
cultural and social interactions between the machine
and some environment. This machine can have its own
self-knowledge. The self obtains its significance in rela-
tion to others and the environment. Based on this, we will

argue that if it is possible to design such a machine, Rey’s

argument is ineffective because he thinks that qualia and
phenomenal consciousness are some kinds of mental
processing. The problem of Rey’s argument lies in this
false assumption. We need to distinguish two things: (1) a
mental process x is qualia, and (2) a mental process x has
a particular quality that is called “qualia”. Rey does not
seem to have appreciated this distinction in his argument.
His argument appears to be against (1) and has nothing to
do with (2). If the argument is built on (2), then it looks
effective, but the problem is that it does not deny the ex-
istence of qualia! To challenge the possibility of qualia,
Rey needs to argue against the very concept of qualia that
is accepted by pro-qualia philosophers. Rey’s argument
is based on defining and then criticizing the concept of
“qualia” in a way that diverges from the accepted defi-
nition among philosophers. This is hardly an argument

against the existence of qualia.
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Introduction: Teachers' beliefs are the essential factor in their practice. However, the source of
many teachers' beliefs is their personal experiences from their experiences as students and teachers.
The purpose of this study was to investigate the conceptions of Iranian teachers about the concepts
of learning and teaching and examine its compatibility with contemporary scientific perspectives,
especially cognitive science of learning.

Methods: In this research, the phenomenological method was used, which examines various ways
of understanding a concept or phenomenon from the perspective of a specific group of people.
Participants in the study were 15 elementary school teachers whose beliefs about learning and
teaching were examined through in-depth semi-structured interviews.

Results: The results revealed that during the recent educational reforms, Iranian teachers have be-
come more aware of the role of teachers in providing various experiences for students. At the same
time, the differences and contradictions between student-centered and teacher-centered concepts
are still unclear to teachers. They have interchangeably referred to these two approaches. Teachers
are also unaware of the importance of the role of previous knowledge as an organizing framework
for new experiences and information, pay little attention to the role of social factors in learning,
consider the place of knowledge in mind, and despite the great emphasis on emotional factors they
lacked scientific theories about it. In addition, teachers have a limited understanding of memory
and attention despite the growing interest in incorporating cognitive psychology and cognitive
neuroscience concepts in teacher education.

Conclusion: According to previous findings, the belief system of Iranian teachers is also inconsistent
and contains contradictory beliefs. A careful examination of the contradictions and the reasons for

their formation will illuminate future interventions to improve the classroom.

Citation: Rahmati Z, Talkhabi M, Moradi A. Investigating Iranian teachers’ conceptions of teaching and learning. Advances
in Cognitive Sciences. 2021;23(2):131-143.

Extended Abstract

Introduction

Teachers' beliefs are the most influential factor affecting
classroom practice. According to previous studies, teach-
ers bring pre-conceptions about teaching and learning to

the educational settings from their own experiences as
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students. These pre-conceptions work as a framework
of understanding and interpreting new information and
are resistant to change. At the same time, the tremendous

change from traditional approaches to constructivism
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and an increasing tendency to the neural underlings of
education have encountered teachers with lots of new
concepts to learn. Simultaneously studies in different
countries have provided pieces of evidence that teachers
hold many misconceptions and neuromyths. All of these
have made studies in the area of teachers' conceptions
worthful, especially when it comes to subsequent inter-
ventions. There are also limited inquiries into teachers'
conceptions through in-depth interviews in Iran. Also,
previous studies in Iran approached teachers' conceptions
in particular subject areas like math or were interested
in teachers' epistemological beliefs and neuromyths. the
present study aimed to explore Iranian teachers' concep-
tions of teaching and learning as an interrelated system,
including neuroscience concepts and cognitive psycholo-
gy concepts like memory, and attention. Finally, it was to
see to what extent they are consistent with the scientific

theories and understanding of learning.

Methods

To do such, a phenomenological methodology was ap-
plied in which different ways of experiencing a phenom-
enon by a specific group of people at a collective level
are examined. In-depth semi-structured interviews were
conducted with 15 elementary school teachers at a pri-
vate school in Tehran. It is worth mentioning that schools
in Iran were divided into two types of schools: public and
private schools. Private schools in Iran can recruit teach-
ers who graduated from different majors and universities
based on school demand. However, public schools can
only recruit teachers from notable universities for teach-
er education. Both schools provide their teachers with
workshops and short courses in the newest approaches to
teaching. Written consent was obtained from all partici-
pants (mean age= 30 years; mean experience= 10 years).
One of the researchers conducted all interviews, which

lasted 40 minutes on average, and intra-rater reliability
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was calculated after six months. The idea here was to see
if teachers spontaneously refer to scientific underlying of
learning and teaching in response to questions like “how
does learning occur?” and then to ask probe questions
like “what is the role of attention, memory, and other
mental processes in learning?” to provoke details. The
data were analyzed as a whole, and descriptive categories
were formed based on the similarity between teachers'

expressions.

Results

The results revealed that Iranian teachers have become
aware of the significance of providing students with
activities and giving them more chances for having an
active role during educational reforms, while the distinc-
tion between student-centered and teacher-centered ap-
proaches was not well understood. In other words, “being
active” was understood by teachers as being physically
active and doing hands-on activities and being engaged
in activities, which primarily were designed only by
teachers rather than being mentally, cognitively, or meta-
cognitively active. In fact, teachers showed confusion
between learning and teaching strategies. Teachers also
neglected the role of social factors that were unable to
see prior knowledge as a framework for understanding
new information and placed the knowledge inside the
mind. Despite being aware of the importance of moti-
vation, they lacked scientific theories about it. One im-
portant and exciting part of Iranian teachers’ beliefs were
their conceptions about memory and attention. Teachers
considered “memory as a place” for information rather
than as a process and “attention as a gate” for informa-
tion needed only for deep learning rather than all kinds

of learning.

Conclusion

Similar to the previous studies, teachers showed incon
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sistencies in their pedagogical belief system, with evi-
dence of having traditional and modern conceptions
of learning and teaching at the same time (e.g., stu-
dent-centered and teacher-centered). The implications
of these results lead us to address these inconsistencies
and co-existences explicitly. Teachers also did not show
evidence to have a comprehensive understanding of un-
derlying learning processes like memory and attention,
despite the growing interest in incorporating cognitive
psychology and cognitive neuroscience in teacher educa-
tion. It shows that the gap between scientific studies and
classroom practice is still huge. Any changes in teach-
ers' approaches toward teaching and learning need belief
change. Some previous studies suggested implementing
a conceptual change approach, which has shown to be
promising in confronting misconceptions. They implied
that teachers need to be aware of their beliefs as the first
step of change and get dissatisfied with them. It must be
mentioned that our research was limited to young and
middle-class teachers with having previous workshops
in the newest approach in education. Future researches
need to investigate teachers with different cultural and

educational backgrounds.
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Introduction: Working with collage is a kind of art style that deals with pasting and putting objects
next to each other. It is not only therapy and preventive method for the appearance of some disorders,
but it is a way of reinforcing the mind’s abilities, including cognitive-visual function. Therefore, the
purpose of the research was to investigate the effectiveness of working with collage on children’s
cognitive-visual function and its scales, such as visual perception, visual memory, and fundamental
visual ability.

Methods: The research method was experimental, with the pre-test/post-test along with a control
group and the follow-up. The statistical population included all boys and girls in preschool in
Kerman, from whom 40 children were recruited using the multi-cluster sampling method and the
simple random method within each cluster. The children were placed in two experimental and
control groups, with 20 members in each group (ten boys and ten girls). Accordingly, only the
experimental group was instructed to work with the collage designed by the researcher for eight
sessions. The design was derived from Towhidi et al. instructional package. The Benton’s visual
retention test (year) was conducted on both experimental and control groups as the pre-test and the
post-test. Data were analyzed using the multiple Covariance (MANCOVA).

Results: The results showed that the effect of collage instruction was significant on visual percep-
tion (2= 0.40, P=0.0001), visual memory (n2= 0.54, P=0.0001), and fundamental visual ability
(m2=39, P=0.0001).

Conclusion: With regards to conducting the follow-up phase and durability of the intervention ef-
fectiveness, it is concluded that working with collage is a suitable method of improving children’s
cognitive neuropsychological functions. Therefore, collage can be used as a way of enhancing

cognitive-visual function.

Citation: Daneshmand M, Towhidi A, Tajrobehkar M. The effectiveness of working with collage on preschool children’s
cognitive-visual function. Advances in Cognitive Sciences. 2021;23(2):144-156.

Extended Abstract

Introduction

Cognitive-visual function is one of the most extensive information (4) that can be reinforced by having visual
functional systems of humans that consists of visual abil- arts training, including collage (5). Japanese artists have
ity, visual-motor ability, and visual memory components used collage as a kind of visual art over 1000 years ago.

(1, 2, 3). The latter is necessary for retaining and saving Collage uses painting, puts pieces of objects next to each
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other on a flat or a relief surface to picture phenomena (6,
7, 8). No research was explicitly found on the effective-
ness of working with collage on cognitive-visual func-
tion, but as a kind of artwork, collage enhances the spatial
perception and improves visual perception and motor vi-
sual perception (9). Essentially, art effectively enhanced
cognitive-visual components, and painting training also
improved visual perception and visual memory of dy-
scalculia students (10). Folklore/native games improved
the motor visual perception of preschoolers (11). Play-
ing with sands helped to developmentally disabled chil-
dren’s motor visual perception (13, 14). Thus, seeing the
collage as an artwork, the purpose of the research was
to investigate the effectiveness of working with collage
on preschooler’s whole cognitive-visual function and its
components (visual perception, visual memory, and fun-

damental visual ability).

Methods

The research method was experimental, with the pretest
pre-test /post-test along with a control group and the fol-
low-up. The statistical population was all boys and girls of
103 kindergartens in the city of Kerman. The sample size
was 40 preschoolers recruited using the multi-cluster sam-
pling method and the simple random method within each
cluster. The children were placed in two experimental and
control groups, with 20 members in each group (ten boys
and ten girls). The eligibility criteria for participating in
the experiment were being a preschooler (4-5 years old),
having physical sanity, having no learning disabilities,
and having no retardation. The exclusion criteria of the
experiment were having even one session of absence or
parents not having any disposition towards collaboration
in conducting the experiment. The eight sessions of train-
ing used Towhidi et al. instructional package of working
with collage only to children in the experimental group

(7), and the first author conducted the content.
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Benton’s visual retention test was applied to assess the
visual perception, visual memory, and motor visual per-
ception (fundamental visual ability). This test was con-
structed by Benton Sivan in 1945 and was revised in
1992. 1t is a clinical tool that was specifically designed
for children and adults. It consists of three C, D, and E
parallel forms. Each form has ten cards, and each card
has one or a number of geometrical figures with four
ways of administering the test in order to assess percep-
tion and memory. Based on the test, the required time
to conduct the test is five to 10 minutes. The number of
correct rearrangements (correct drawings) for each card
is assessed and counted as a whole or a null to score the
test. For each correct drawing, one point is given, and for
each incorrect drawing, a zero is allocated. The validity
of the test is high, and the reliability of the test using the
test-retest is reported to be 0.78 (15). In the present re-
search, the internal validity using Cronbach’s Alpha was
estimated to be .74. Using the test-retest, the reliability
was reported to be for the whole tool 0.70, visual per-
ception 0.81, visual memory 0.73, and the fundamental
visual ability 0.67.

Data were analyzed using descriptive statistics such as
mean and standard deviation and inferential statistics

such as the multiple Covariance (MANCOVA).

Results

Conducting tests revealed that the data were normal (Sha-
piro-Wilk), the homogeneity of the variance-covariance
matrix was met (Box’s M), homogeneity of the error of
the variances of the dependent variables between groups
were met (Levene). As a result, there were differences
between the experimental and the control groups, at least
in one of the components of the cognitive visual function
(Pillai, Wilks’ lambda, and Hotelling).

After removing the effect of the pre-test, there is a dif-

ference among the scores of the post-tests of the scales:

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Visual perception (n2=0.40, P=0.0001, F33.1,1=28.21),
visual memory (12=0.54, P=0.0001, F33.1,1=38.12),
and the fundamental visual ability (12=0.39, P=0.0001,
F33.1,1=21.66) meaning that working with collage has
caused a significant enhancement in components of the
cognitive-visual function in the post phase. In the fol-
low-up phase, after removing the effect of the pre-test,
there is a significant difference between scores of the
post-tests of the scales: Visual perception (n2=0.41,
P=0.0001, F33.1,1=18.35), visual memory (12=0.36,
P=0.0001, F33.1,1=22.79). The fundamental visual abil-
ity (n2=0.18, P=0.0001, F33.1,1=7.56) meaning that
working with collage had its effect in the follow-up phase
as well, and it has caused an enhancement in the cogni-
tive-visual function components.

The difference between the means of the pre-test and
the post-test in three components of the cognitive- visu-
al function is significant, and after working with collage
the experimental group significantly had a better perfor-
mance in comparison to the control group in the post-test.
The difference between the means in follow-up/post-test
shows that working with collage has a significant effect
on cognitive-visual function components of the experi-
mental group in comparison to the control group. Thus,
the group that had training (in comparison with the group
that did not receive any training) had a significant en-

hancement in the cognitive-visual function components.

Conclusion

The purpose of the research was to investigate the ef-
fectiveness of working with collage on children’s cog-
nitive-visual function and its scales. This finding is in
concordance with findings of Karami et al. (8), Mogh-
adam, Estaki et al. (10), Hamidian Jahromi et al. (11),
Nesai Moghadam et al. (12), Mcmanus et al. (13), and
Alders (14). These findings are explained by the facts

that performing artworks causes the enhancement in the
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efficiency of the right brain, resulting in improved brain
functions, and working with collage develops visual abil-
ity and reinforces it (10). Working with collage speeds up
eyes’ movements and fingers and their synchronizations
with each other, as well as synchronizations of small
mussels with one another; it enhances attention and focus
(13), and reinforces visual memory (15).

The current research implies that working with collage is a
safe method for nurturing children’s mental abilities; it can
be recognized as an academic, training, and clinical meth-
od. The main problem was the lack of studies on this issue;
the research was limited to 4-5-year-old children, as well
as was conducted in Kerman. It is suggested that similar
studies be conducted with more extended sample sizes,

more sessions, different age groups, and in different cities.
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Introduction: A key finding in Embodied Construction Grammar (ECG), including perceptual and
motor systems, influences higher cognitive abilities like memory, language comprehension, and
mental simulation. Specifically, concerning this idea, several studies have shown that action exe-
cution and observation influence subsequent language processing, in that action verbs processing
elicit activation of effector-specific regions in the primary motor and premotor cortex. However,
the relationship between motor skills impairment and action-related language processing is still a
controversial issue.

Methods: This study was a descriptive-analytical one. Thirty-four children from grades 2 through 6
(aged between 8 to 13 years old) participated in this study. A group of 17 children with developmental
dyslexia and a group of 17 typically developing children was selected. In both groups, the children
were matched pairwise on chronological age and gender. People with dyslexia were selected accord-
ing to three subtests: 1) clinical interview, 2) Persian version of the Wechsler Intelligence Scale for
Children (WISC-1V), and 3) Bender Visual-Motor Gestalt Test.

Results: The statistical analyses were performed by SPSS-23 software. The results showed that
there was a significant difference between two groups in all verb types; matching verbs (P<0.001),
same-effector mismatches (P<0.001), and different-effector mismatches (P<0.001).

Conclusion: The findings revealed that embodied experiences play an essential role in language
comprehension, and motor skill impairment can affect motor imagery ability during action verbs
processing. Therefore, the results lend support to the connection between language comprehension

and other cognitive abilities.

Citation: Tabiee M, Khormaee AR, Nami M, Moloodi A. Comparing the ability of motor simulation in dyslexic and typical
children during action verbs processing. Advances in Cognitive Sciences. 2021;23(2):157-168.

Extended Abstract

Introduction

The study of the embodiment has recently been an area of
interest in cognitive linguistics since it plays an essential
role in language comprehension. Specifically, this idea

has been supported by Embodied Construction Grammar
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(ECG), an approach in cognitive linguistics introduced
by Bergen and Chang (4). What has been emphasized in
ECG is that perceptual and motor systems influence high-

er cognitive abilities like memory, language, and men-
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tal simulation. Specifically, concerning this idea, several
studies have shown that action execution and observation
influence subsequent language processing, in that action
verbs processing elicit activation of effector-specific re-
gions in the primary motor and premotor cortex. In other
words, bodily experiences will affect how comprehenders
process language. Therefore, language comprehension
results from an action or perceptual simulation. It means
that comprehenders activate perceptual and motor de-
tails of the related contents during sentence processing
to understand the messages. However, the relationship
between motor skills impairment and action-related lan-
guage processing is still a controversial issue. In order
to clarify this issue, the present study was conducted to
design an image-verb matching task to examine the mo-
tor imagery ability of dyslexic and typically developing
children during action verbs comprehension. We used
Persian verbs expressing hand and foot actions that were
either congruent or incongruent with the images that the

subjects were exposed to.

Methods

This study was a descriptive-analytical one. Thirty-four
children from grades 2 through 6 (aged between 8 to 13
years old) participated in this study: a group of 17 children
with developmental dyslexia (DD) with mild to moder-
ate degrees of reading disorder (12 boys and five girls;
mean age= 10.6, SD= 1.51) and a group of 17 typically
developing children (TD) (12 boys and five girls; mean
age= 10.3, SD= 1.41). In both groups, the children were
matched pairwise on chronological age and gender. Chil-
dren with DD were recruited for participation through re-
habilitation centers and special centers for language and
learning disabilities. The TD group consisted of a subset
of children recruited from state primary schools in the
city of Shiraz. Children with DD were selected according

to three subtests: 1) clinical interview, 2) Persian version
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of the Wechsler Intelligence Scale for Children (WISC-
IV), subjects with 1Q level below 80 were excluded, and
3) Bender Visual-Motor Gestalt Test. Potential subjects
in both groups were screened to ensure that they did not
have any history of neurological and psychiatric disor-
ders that could contribute to motor impairment. In addi-
tion, subjects underwent reading examination to evaluate
their reading skills, and children who had a severe read-
ing disability were excluded.

Based on the matching paradigm of Bergen et al. (2003),
14 stick-figure images depicting an action verb of hand
and leg were selected from web libraries. The images were
black on a white background. Three Persian verbs were
generated for each image, 1) matching, 2) non-matching
the same effector, and 3) non-matching different effector.
The verbs expressed foot-related action (e.g., walking)
or hand-related action (e.g., catching), and they were all
presented in the infinitive form. In order to use images
that depict particular motor actions and prevent partic-
ipants from paying attention to the face and eye states,
all the details in the faces were deleted. Totally, the im-

age-verb matching task contained 42 image—verbs.

Results

Reaction time (RT) and accuracy rates were recorded in
accord with the following hypothesis in mind. If action
execution, motor imagery, and action-related language
comprehension recruit common neural substrates; there-
fore, a longer reaction time and more errors should be ob-
tained for an image-verb matching task in the DD group,
and because of motor skills impairment, they would
perform weaker than typically developing children. The
statistical analyses were performed by SPSS software
(version 23.0), and the significance level for all analyses
was set at P<0.05. The analysis was considered according
to two fixed-effects factors; group factor (DD children

vs. TD children) and verb types (matching, same-effec-
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tor mismatches, and different-effector mismatches). The
mean comparisons between groups were carried out to
calculate reaction time using Kruskal Wallis Test. Com-
parisons between groups were carried out to examine the
accuracy rates using the chi-Square test. The nonpara-
metric Kruskal Wallis Test showed a significant differ-
ence between two groups, and indicating a better perfor-
mance of the typical children over the dyslexic children:
matching verbs, (DD mean= 3.55, SD= 3.43; TD mean=
2.41, SD= 0.88, P<0.001), same-effector mismatches
(DD mean= 3.47, SD=1.98; TD mean= 3.32, SD=0.97,
P<0.001), and different-effector mismatches (DD mean=
4.03, SD=2.92; TD mean=2.43, SD=0.78, P<0.001). It is
clear that in the TD group mean RT to the same-effec-
tor condition is about 890 msec longer than the differ-
ent-effector condition. While in the DD group, the mean
RT to the different-effector condition is about 560 msec
longer than the same-effector condition. Accuracy rates
were calculated for correct responses, "yes" responses
to trials in matching conditions, and "no" responses in
the same-effector and different-effector conditions. The
chi-Square test showed a better performance of the typ-
ically developing children over the dyslexic children. In
all verb types, dyslexics scored significantly less than
typically developing children: Matching verbs, (DD
mean= 71.8%; TD mean= 88.2%, P<0.001), same-effec-
tor mismatches (DD mean= 59.7%; TD mean= 75.6%,
P<0.001), and different-effector mismatches (DD mean=
66.4%; TD mean= 97.9%, P<0.001). Accuracy rates for
all verb types were significantly different in both groups
(DD, P<0.019, TD, P<0.001).

Conclusion

The present study aimed to examine whether motor skills
impairment influences motor imagery ability during ac-
tion-related language processing. Children in both groups

were presented with stick images and three verb types
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that were either in a match or mismatch condition. The
obtained results were in line with embodied theories of
language and supported poor motor imagery ability in
children with developmental dyslexia. As predicted in
this research, typically developing children were faster
and more accurate when the verbs were in the matching
condition. In contrast, dyslexic children were less able
to activate motor representations of action verbs and had
difficulty simulating motor information. Therefore, mo-
tor skills impairment can affect motor imagery ability
during action verbs processing. In conclusion, these find-
ings indicate that action execution and action verbs pro-
cessing share common representations and lend support
to embodied cognition theory in that there is a significant
connection between embodied experiences and language
comprehension. In addition, the lower ability to simulate
the motor representation of action verbs in children with
DD highlights the critical role of embodied experiences

in language understanding.
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