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Abstract
American Psychiatric Association (APA) in the latest edition of Diagnostic Statistical Manual
(DSM-5) recognized social cognition (SC) as one of the core domains in neurocognitive
functioning. With this inclusion, the research SC has immensely increased across all age
groups and disorders. SC guides human relationships by facilitating humans to become
members of social groups wherein multiple signals in social set-ups are absorbed. It
determines our social interactions and the way we process the socially relevant information,
thus facilitating interpretation of social situations, considering which, appropriate behavior is
exhibited. Literature suggests that culture contributes significantly to social cognitive
understanding. This points towards the need to have culturally-fair for assessing SC. Another
aspect in SC development is that different social cognitive abilities are attained at different
age, thus age-specific tools may be preferential. Thus, the first study aims to adapt a suitable
measure of SC for Indian children. Further, on diving into the literature exploring SC in
neurodevelopmental disorders, it is evident that several studies are addressing this aspect in
autism spectrum disorder and few studies are exploring SC in Attention Deficit Hyperactivity
Disorder (ADHD). But amongst neurodevelopmental disorder, Specific Learning Disorder
(SLD) is marginally researched with respect to SC. Thus, the next study aims to compare the
SC in children with Specific Learning Disorder (SLD) and typically developing (TD)
children. The tool adapted in first study is taken forward for in the second study.

In the first study, with the premises that various tools are available to capture SC, but
tools to assess SC for Indian children are limited, the purpose of the study was to adapt and
validate Edinburgh Social Cognition Test (ESCoT) for Indian Children. Additionally, the
study explored the effect of demographics on adapted version of ESCoT. For content validity,
ten practicing psychologists and clinical psychologists gave their feedback about the test

scenarios based on which the items were retained. The adaptation process involved 100
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participants of in the age group 6 to 12 years. Informed consent from parents and verbal
assent from the participant was taken. Demographics were collected. Measures were
individually administered. The study was carried out online in the period January 2021 to
August 2021. Data was scored and analyzed. Seven out of ten scenarios were retained in
content validity. Convergent validity, internal consistency and inter-rater reliability were
found to be acceptable. Regression analysis indicates that age significantly predicts
performance on Adapted version ESCoT for Indian children (ESCoT _IC). Age is associated
with the cognitive theory of mind, affective theory of mind, and interpersonal social norms
understanding. The current study provides evidence for validation of ESCoT IC. Results
indicate acceptable psychometric properties of ESCoT IC. Thus, it is suitable for Indian
settings and amongst children. The ESCoT IC is taken forward to the next study as a
measure of SC.

In the second study, SC in children with specific learning disorder (SLD) is explored.
The concept of SC is trending specifically in children with neurodevelopmental disorders.
DSM-5 (2013) categorizes autism, attention deficit hyperactivity disorder (ADHD) and SLD
as neurodevelopmental disorders. Amongst these neurodevelopmental disorders, it is well
established that deficits in SC are predominant in autism and interventions seem to enhance
SC abilities. Recent researches have emphasised SC deficits in ADHD, although the severity
of deficits may vary across domains. Lately, researchers which have initiated exploration of
domains of SC in SLD, have suggested the need for exploring Theory of Mind and other
domains of SC extensively in SLD. Therefore, the primary aim is to compare the SC between
children with SLD and TD children. While addressing this aim, more objectives that were
addressed include comparison of verbal quotient and performance quotient between children
with SLD and TD children, comparison of the executive function abilities between the two

groups and to depict the relationship between verbal abilities, executive functioning and SC
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in children. This study comprises of 60 participants from the age-group 6 to 12 years. 30
participants are children with SLD and 30 participants are TD children. For both the groups,
same tools were used, which are: Malin’s intelligence test for Indian children (MISIC; Malin,
1969), SOCRATIS (Mehta et al., 2011), EScoT IC (study 1), Stroop test (Stroop, 1935),
Corsi block tapping test (Corsi, 1972) and card sorting test (Heaton & Staff, 1993). The data
was collected from September 2021 to December 2022 in hybrid mode over multiple sessions
per child. These sessions were scheduled within a period of one month of parental consent.
Data was collected and simultaneously scored. For analysis, independent t-test, and Cohen’s
d were computed to test the differences in the scores and effect size of various tests. Mann-
Whitney test was used for non-normally distributed scores. For analyzing the relationship
between the variables, Structured Equation Modeling (SEM) was opted. Multigroup
bootstrapping was used for comparing the model for SLD and TD group.

On MISIC, significant differences in verbal quotient and performance quotient of the
two groups were observed. On ESCoT _IC, significant differences were observed for
cognitive ToM (p=.02), affective ToM (p=.002), interpersonal social norms understanding
(p<.001) and intrapersonal social norms understanding (p=.003). On SOCRATIS, significant
differences were observed for First order ToM (p=.001) and faux-pas abilities (p=.026). In
attributional styles, personalising bias is significantly different between the two groups
(»p=.010), but not externalising bias (p=.43). Furthermore, in the area of executive
functioning, significant differences were observed in performance of Corsi block tapping test
indicating weaker working memory for children with SLD. Significant differences were also
observed in Stroop test with higher number of Stroop errors, lower accuracy and higher
response time for incongruent stimuli was displayed by the SLD group. In the card sorting
test, cognitive flexibility indicated through perseverative errors did not show any significant

difference between the two groups. Although, significant differences were evident in the
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number of errors exhibited and conceptual level response, with TD group outperforming the
SLD group.

SEM highlighted the role of verbal abilities and executive functioning in determining
SC. Executive functions of response inhibition and working memory contribute directly in
determining the social norms understanding and abstract social perception. But, verbal
abilities mediate between executive abilities and ToM, thus, indicating full mediation. In
addition to this, for testing the generalizability of the model, multigroup bootstrapping was
used to compare the model for SLD and TD group. No significant differences were observed
in the models for SLD and TD group. This indicates that similar direct and mediational
effects are observed in TD children as well as children with SLD.

Overall, the second study implied that children with SLD tend to perform weaker
than TD children of similar age in the areas of SC and EF. The findings of the study implicate
the need for developing interventions for children with SLD where their social cognitive
understanding can be enhanced. And while planning the interventions, verbal abilities as well

as executive abilities should be targeted.

Keywords: Social Cognition, Indian Children, Specific Learning Disorder, Theory of Mind,

Social Norms Understanding, Adaptation, Executive functions



31 (Abstract)

3ARF wsfhuies wafues (Thv) @ setes Tfeffeha Hejsre
(BITHTA-5) & FdATH FEROT H FHANSS e (SC) AT dAfFh-Haarllca
HIHPIST H ALY SAT H § U & & & AT & §| 56 FAGAA & @1y, Fqef
3T AR 3R AART # HqAUT SC F HAMF Jefer g5 &1 THAr FHosar
AHTSS THE T T Tolol bl GiauT YeTel ieh AT el I AETesie
T &, TaH arAfoie Faedr # o3 Hohdl &I ATMTT ohar ST g1 Tg
gARY Ao 3 fRamsit 3R amfois &7 @ yEfie SRy & TEfSdT wer
& alih @l TUIRA AT 8, 380 TR ArAfS [FAfoat 6 sarear v giaer
UeTel adl g, o W fJarR &d gx, 3T ¥R welia fFar Srar g1 g &
Il Teldl o GERfd AEATSS Halellcds FAST H Agcaqol ARTEE &df &1 I8
SC & Hedishel & foIv AiEplider T & fsuer gt &1 3raegerar $H 3R sawT
AT & | SC T # Tsh AR uge] T6 ¢ o Ao Ao deilelicAs
&THAATT 3el3T-3709T 37 A 9Ied i1 Sl §, 30 IR g-faflise 3uertor sifaaeg
8l Whdl B TH ThR, Tgel HEITST HT ole T AR el & fav SC & 3ugercd
AT T 3Telehiclcd el g1 $Hbh 3Terdl, wgUsdevdied R & SC & @il e
arel MY & 9¢ FY , Ig TUSC ¢ [ g eIIA IHifeer TWaeA AR & 39
TEe] I HIT X @ & 3R Fo A Shfe gremRuiFeiadr FasiEt
(ADHD) # SC &I @iel X I g1 oifehet FgUsdeadice BH3IET & =, fafrse
fa107 fdsR (SLD) WX SC & Heer # Aelr aer famar o g1 sfafar gy
IETT HI 32T fafrse fA&T07 [ (SLD) drel s=dl 3R HAR W]
faerrarelier (TD) s=dt # SC &I efell el B

8ol ETTA H, 39 UR W fF SC & A & folw AfFeT 3ueor
39S §, W ARG gedl # SC 7 3Mehelel el & 3UeoT WA €, 3reaa=
T 3652 HRAT sTdi & fow ufsaest e #ifeaes ¢&e (ESCoT) &l
3T 3N AT HIEAT AT| 38 HTARSF, 3HETTA o ESCoT & Hefehiod
FERUT G STAHITEIRT & GATT T Il oenmaT| TS $r dedr & o, gF
N5 AAdAAR R AciAe ANdAHST F adietor aReedt & IR # 3weh




afdferar &, S IR 9 aEI3T AT SRR @ AT AT| 3ol TfhaT & 6
12 9§ &1 3y g9 & 100 Ffcsrmeh enfder A aAvcr-far & giod ggafa 3k
gfaarel & Af@s Tgafa of 18| SaafEgdr vey i 75| 3uT IfFded & &
gmfad fhT 31T | Ig eI STAadr 2021 F 30T 2021 &7 a9y &
3iTeTeSs Far =T 3T TR har =T 3R 3T fAedvor fFar =m g # @
ard gl &l G JUdr A R I@M 37 AT| HIREI0T Jerdr, Hdieh
fErar 3R IFRYIR Reguaiaar Ty urs 15| gfaessT fagevor g a=ar g
f 38 #RA st & AU eghicd @& ESCoT (ESCoT_IC) W edlel &
HEcaquT Hiasgarolt Il §1 3G AT & HellellcHe [HSHid, HeT & HarcHs
fetid 3R aREaRe @ATfois ACST d1 A & S[ST &1 TAAE T
ESCoT_IC & HAG & T €18 Yelel &l & IRUMHA ESCoT_IC & &
qrshIATeh Uil @ gATT 81 $H JhR, Tg ARG aRa iR sl & fow
39gFd g1 ESCOT_IC &I SC & AT & & H 3MaTel eIyl o [T 3T of S
STl &

g e H, fafirse fRefor R (SLD) arer a=dl # SC &M 9dr
SRTRT a1 g1 SC & 3aURon faY &7 & #gUsaeddied [deRt arel s<at #
TolT H g1 STHTA-5 (2013) 3HifesH, 3¢ sfhfe gemuiFefadr a3
(ADHD) 3iX SLD &I squisaeiudicd fawRi & &9 & gafihd Xl &l 3o
FUSTATHC [dehRl & oI, g 3=aT g ¥ Td § & SC # &ar 3ifeewn
# 9q@ § 3R gEd&lT SC &AM HY Feld Felid gl &1 8ol o el & ADHD
H SC g WX IR fear &, grefifeh a1¢ &7 IHRAT Hemr-3169T AT F Feet &l
Fhll B 8T & &, 5T atrshcii3it & SLD & SC & ST 1 @iel Y& # g,
3egiel SLD # 231 3% A (ToM) 3R SC & 3 A HT 93 YA W @I
el T TRl T FoTa e B

safaw, grafA+ 3eged SLD 3R 3 dlt X s & | (TD) s=dt &
dI SC &1 Jolell AT &1 58 36T A el ad qHAY, o1 307 Segeat
T FEIfad fohar arar 398 SLD 3R TD arel s=ai & &g Alfs dARmhe 3R
TCeeT HTThel T Jolell, & HHGH o ST HRIBRT Hd &THAS T Jofall 3R
AR &1Fansi, sIsRT wFEEs T SC & aa Tay o Ay wv&r anfde g
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sﬁmwﬁ6ﬁ1231§r3ﬁgra?‘ré€609ﬁﬂﬁﬁ%nﬁﬁ%ﬂ 30 gfasmef
SLD drel s=a § 31 30 ufasmeh TD arer s=a &1 gt |eggt & faw, |
YO HT 3UAET HAT 317, ST & Aol seforaled Tha BR 33T egdd
(MISIC), ®rerer shifderersl I Tod 3o 81T Afcar (SOCRATIS), TaahIe_IC,
TTY T, T sdlieh T ¢re AR &1 Aifder exe| 3er RAdsk 2021 ¥ feasy
2022 d& 9fa s &5 a7 & gefas Al § vy fhar = anl ¥ 99 Arar-far
$I FgATT T Th Aol &1 39 & fiax FeRa fFe aw 2| 3er veny fohar arm
3R Gy & TR A T |

faeevor & fow, Affiea aliefor & TR 3R 90@ AR 7 a8 &
qeToT el & fov Sf3use &r-eve 3R Fig-3r Fr uEr & 75| AA-fegesr
IETOT H ITAIT IR-ATHT (AlT-ArAel) T & FaRa 3t & forw frar = an
W & ST FIY FT fAAYT T & AT, TeaFas sFdold  AlsfoldT (SEM) i
AT 37 AT| SLD 3R TD THE o Hisel hI Jofell el & [T Ay
SeETUaT &1 IuNer fohar arm A

MISIC W, aleit HHgl & HIf@% HeTher 3R Yeelel HEThe H FAgeaqot
3R @1 37| ESCoT_IC W, HAEH® ToM (p=.02), #aTcds ToM (p=.002),
IREIRe AT ARG HI THsT (p<.001) 3R adafFas amenfais AwcsT
&I gHAST (p=.003) & T FAgcaqul 37X @1 T=™AT| SOCRATIS W, WIH HHA
ToM (p= .001) 3R ®IFE-IIH &THAAT3N (p=.026) & T FAgeaqol 3R dwr arm|
uTcAs ATt A, dAfFdehd qaiarg ar d&gh (p =.010) & & Hhr Fea g,
oifeheT aTedr qaTare =el (p =.43)|
$8h 3ITdl, HRIBRT HHBS (SToAFgied Bearerfaian) & &7 #, Hdl seiich T
TRAETOT o el H Hgcaqul 3ok @M a1dT, it SLD arel sl & v shaeir
HIFAGIST FHIA AT Hhl Gl &1 FET GQ&T0T 7 HgeaqoT 3R o @ arm, fowe
T Jieal @ 38 TEar, FF Thdl 3R IEIT 33t & fav 3=
sfdfrar GAa Taves @Ag canT waidd fham arm ar| 18 wiféer adator #,
AR AT & ATEIH @ Tehicd HAllcHD Tdleldsl o gl Al & & Hig
HecdquT 3R] 181 fe@man| grallich, Jefdla Jieat S dear iR duier &) &
gfdferar & Agcaqol 3 T A, TD EHAE o SLD WHg ¥ d8d¥ Wedle |
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SEM & SC & faeiRor # AT &Taamsit 3R SRR SHeret $r ffwr
werrer sTer| gfafsrar vy ik wihe wafd & SR #1& wATos Aeres
T FFsT 3R T AR GROT I FEIRT e F A Aerere W €
Afhe, FAIEGS &TAAT FRIFRT AT IR ToM & g FEITTAT FLr &, 39
YR, qUT HEGEAAT 1 Hehel THAAT B3 37eldl, Hisel h HHIAT T qU&T0T
T & fow, SLD 33k TD HH«g;%HTs«@rgmm A & AT AT geeiiar
&I 39A1T R aram 7| SLD 3R TD €Hg & HAlsdl # $lg Agcaqol 3T Far
e@r 7| Ig sfAd ar & F TD s=al & @ra-gry SLD aret sear & off gdAe
gcgeT 3R ALIET UHT W ST |

Fol TS, GAR 3ETTA § el Fefl fh SLD ared s=d SC 3R wRISRY
HIHPTST & &A1 H FAGT 37 & TD Fedl HiT Jolell # HAGR Y& Hd &
LTI & fAshsl & gdT Toidm & 6 SLD arel deai & fov & gedara fasfad
FTT DI ITILThdT § T8l JeTehl THTToler ATATCHS THST S de1AT ST Toh|
IR gEadT Y AT g GHY A &THAT F AIY-TTYT FRIGRT STHATI
Fr ofr afera frar sar anfgul

HET Aeq: WAToI 339fd, R aea), waf@fhe afefar f3@TsT (SLD), Ml
3% AES , WHNSS ARG hl FHS, 3efeheled, HABRT
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