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The Systemic Thinking Among
University Students: A Survey Study

Prof. Khalid Jamal Jassim
Prof. Yassin Hameed Ayaal

Prof.Manal Mohammad Ibrahim
University of Baghdad /College of Education —Ibn Rushd for
Human Sciences

Abstract

The current study aims at finding out the levels of the Systemic
Thinking Among University Students . The Systemic Thinking Scale
by Aliwee (2022) with (74) items and (4) alternatives .The scale was
conducted on (120) male and female students, who were selected
according to the simple random method , at College of Education —
Ibn Rushed for Human Sciences /all stages .

The data have been statistically processed using One-sample t-
test , Two independent- sample t-test and ANOVA . Results showed
a poor level of the study sample regarding the Systemic Thinking.
Also, results revealed that the subjects of the study possessed a low
level in the systemic thinking .

In the light of the results obtained , specific conclusions ,
recommendations and  suggestions have been set .

Keywords: Systemic Thinking¢ University Students:
Survey Study
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The informational hypothesis versus the statistical null
hypothesis (NHST): examining classical statistics
versus Bayesian statistics

The research aims to study the informational hypothesis
versus the statistical null hypothesis, where the informational
hypothesis is defined, the reasons for the trend towards using it,
and the factors affecting the decrease in its spread compared to
the statistical null hypothesis. A systematic review of the
scientific literature that dealt with this issue was used, and the
research sample consisted of (92) research and studies. The
results found that the Null Hypothesis Significance Testing
(NHST) procedure faces a more frequent and common criticism
because it has so many limitations that as researchers become
more aware of them, they are likely to move away from using
them because the approach does not directly address their
research interests. Informatics hypothesis, the Bayesian
approach to hypothesis testing, becomes an option for the
researcher to address his or her research interests because it
provides greater benefits and flexibility and is closer to
addressing his or her research interests and goals. Bayesian
evaluation of the bound inequality hypothesis has thus become
an attractive alternative for hypothesis testing, keeping pace
with and moving toward replacing NHST. While criticisms of
traditional null hypothesis evaluation are steadily increasing, the
informational hypothesis directly specifies the intended
hypothesis. While it is not possible to conclude NHST by
accepting the null hypothesis, the informational hypothesis
provides a way to implement multiple hypotheses and determine
the level of evidence for a rank-restricted effect.
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leagd a3 Al 5l dlian ) il ) ol )8 JASY e 5 Y Sl S A6y
S o3 o s cale JS Aaas 4y iaall dpn il Al Ll e
Al B Jie e adadl) Ll o Las 4 0laa ) dall dalaial
pedl Cilaalal) s3luly DU of a8 Halller & Krauss (2002 ) sl
AVall agdll ¢ g raga 1o 5 p Aasdll (3laia g Jra Jsn Alilae BhalA aualia
AVl s (e by G alall Gl gl (a1 LY glaa g Ailas)
el il AR e a el Aglasy)

shill dgay (4 (Krzywinski & Altman 2013 ) Sy WS

laal)l cVlaialy Uyag 43) Yl ga o US 1) L U juas Y9 oaa dilan)

Al @ i) Cuad il ST JSE P Al alaiin) o dala) dpa gl
L AEN ol 5 5 gl ol yai g ¢ il alaad g

IO (sl o) Al gl s cpfinlll 5 elalell Uil caga 55 il

cullad alay)l B Jslall (e culicdy ilaa) AVl aal g ) sal sl

Jie 4l (bl s 4pael) adla¥ g 31 ana Jie flian Y1 AIVAN any 4laess

ulal) 85 ¢ Aiban ) Cilallaal y Al anald G8all yaail)  Ailas ) 3 56l ;
(SN clan s dlanY) AVl Jilay & jeda AY)
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SN clan) s dsloasyl AVl syl jidl colalany) elli e 13,
sl 4l WY Psychology Science Jie 3330 5l <lall C jdeal 288
a3 8y ¢( Lindsay, 2015) dallaial¥l aill gaaill ye 5 (5 pandl aladinV) e
¢l all Al 1 Culal yY) dna) o g Al 5l 3 Alilaa Ol dat s
Lla p sl aadailly bl elaia¥) gl ale dlae @jlaa o5l
.( Trafimow & Marks, 2015)

NHST o sativall LudISH cilebasdU da jisall Jilall aaf o
Ay jall il ) Ol ) Sl 8 43) S s 5l OV aladinl
(AT A s am sl g daa 8 25 A ALY laie b dale Gy Al
o (V) €3 sie 05y ST Mia Agle sheadl A il gl (e o I e
@ Feanly (Al dadl gl o ety Sy el g g sall 18 (e
slanll alaia¥l Jleda) 5 JLas) el a¥ Sl sl phadial e 58S oy G
) die Al slaall dpzm 8ll ) shali (g a2 Ll e agie JS Gadaill LY
Ol o Dty IS8y paaily & g sall 138 (e Jrealll 1Y) 3 sk A3 (ge
yaY Gl aladin) e 3 b s 8 syl Ll Jiadl)
egte JSG Gadail) LY el plaia ¥l ledal 5 olaay)

o Ailan ) AVl Ciga s ) Baaad) CalaEY) Caall) slaisl cal 1)

Cgas G Ol ol s ol sbaayl 7 ks ddall i)
Gl alall Caadll B Al il 4l V) sadal) o) Al claa™
3alnd) Led cll e A jaall dpca il g 5 S cliaa¥y dilas) AlYal
s G Jea il 2 U ALY (g dpaal) el dsd Saalll an 5 1313 el
Ay el i g Lloadll elli el ol i) oS dagiad) daal yall M4 (p
§ lanl 4y puall A 6l Jilie dle slaall dpm 6l Lo -]
¢ 2l slaall dpca il 13 D
4 ) Agle slaall dia il ()50 Alian ) 4 huall Al i 3l -3
s cilaay)
D ) Gl gy

g ) Aca 8l Jilie Asla slaal) dica @l e o il —

A jieall A il Jilia duile sleall doca al) diaaf st —

Ay ybeall A il Qe dtile slaall Ay il g g0 are Sl sl —
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. MY\

e Lo Baas aaalial ) peinl JA e Jadl Gl dpaal mals
il Qi Cum o) Rl i il (5l el ind)
ot il (5 50501 Enll) oLy Lew ey il Am il e 2 shacl
S dndy s Ailan Y] Clalleall 8 Aaall Clga sl Gl Y1 3 (5 pendl s
- Aagall Ll el Jsa G ganll 5 Gl jall (e 2y 3l
¢ Gl Clalhias
: a,yl.ma‘x’\ ayal

Gl Adaadle Jlada) sa cyaaillaa g Je dag ple Jlaisl oo p daadll
S Anna By jieall G el il 1Y) Bl JEY) YEAY] (any gl il
Afilas) die Lgd Jaadl il &l all a3 dadll Jics 5y Siall cilallaiadll
Ol amy ) am@@maﬂ)&d\@zﬂ\@&ﬁhgs@)ﬁﬁij
i) Cuzadds) LS (N Ay Cag Ll e 8 Gl yesac 3aal 54 il S
138 5 A jieall L il daa Alla 3 5 gaan el UL sl Jlaial 33 <p
dpa dl A Jon Dlaslea 238 Y SIS NHST Jliiel o)) caall 5o
(Garcia & Puga,2018) .aibasy!

s b Jels

& NHST ) satieedl LK) clelaad da jiddd) Jilaad) aal aas
Bageapall ULl G gl Al pead gl DYV aladi
iy g . b 4k alaaiuy clalisial o] jaY alshll s Al Gl sleadl
o8 e Ao Tuilaay) Yol daclall AaY) e ) diall Gilata Bgs
Sl 6 guim (3 dilan ) A il dullaia e (5 3 liban] S 5 p Al
aia¥l e I 3L Jelse cadaa Al Glebaay) el Jaly gl
sy (A aall dpa 8 Alldia) gae b dele Jieg NHST ¢l aY dias
Ay ) Jaladl 43l cs Al 5l s Al A jally 4 jlia 53 e pall iyl
Bolstad, ) L uaad "daadl co¥laiay) ) dsludl c¥laay) i aNA o
(2007

. Q\f-b@:}”
s daand) dagla
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A e HaY) e Sadl & Cun ioa sl geid) il adicl
Al 5 A shacal il 5 ) s e g SUY1 YA (e anl
daal el P& e iy ) sbanls o S slany) 8 4 puall
AL laY) Sl Glo 558 il e il @l 5 L) LoD A
e Lgagan 5 la¥) @lli (e Gaald) Lga yla
s duayl) A

L ) gl Ay sy (02) 22 e sl die Cu S
e 4 yieall il g il sleal)
M\@Lﬁ

dpa il Jilie dilasbeall dpm il L 1 p W) Jsad) Go AlaY)
Ayl A dal) Gaally clpal) e g LY a8 18 Lilany) 4 jiall
Gl 8 Laula 21 a) ey bz il il of ) ol s Ganll maliag
OsSe Ladie Laas Y L ) Slaaddl) g GV aea 3 (Gadaly g )
Gl e Gle seaddl o i) 25y ddlaial lad) sa Caad) Hlaial
\j)\ﬂ ‘)353 NHST cg_l Al GLAA‘ s:\.::}qad\ u:ﬁ‘):l} B‘}w\ fal{:j S‘jwl_i
e s ST o sialll primy Ladie Al 2 gl (g0 paall e g sing i L& 5
aeilalaial ey ¥ el 13 ¥ Lealadiul e | saniy o sl (e dlg
(Dl &l LAAY (5 b el (Al slaall dpa il | pilae JS05 Aia)
oAl ST e g 20l 5 8 g 43¢ Adinsl) ilalaial dadlaad Call 4] ENIYTPEN
( Tan,2023),3\:\33,\3\ 4d)aal g adlalaial dallas )

The informational hypothesis i slaall 4 i)
il The informational hypothesis 4uibe slaal) G il (o o

the inequality-constrained s/ sbuall  a2al  3adall  dpia @l Al
. hypothesis

Gl siall i i dsa Gl il Jlia) ypaadl 058 e (g giagg

delual 2gdll & g0 Gaaly Agle glaall dua 8l 208 LS 8 BUaill 2
uagu} M&" g =" Q_SJL“EJ SN e J’-‘-"i} M J—‘Si QLILA‘5XM :\:\m_)ﬁ
Hoijtink, Mulder ) 32l ilaleall g LSl 138 "1 ) 23Lal "

.(& Van Lissa, et al. 2019; Van de Schoot, 2010
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dalus Hoijtink, Mulder & Van Lissa, et al (2019) 2~
Gilalzall (pu da8 giall GOlENal Glaal g s U (e Al slaall Gl il
Glo A el Al o Dbl las g i Gana Aiadll (il siall Jie)
31 slusall 2 58 2an 4 Al ALK Slalaall (g pUaill 5 31 slosall 2 5 alasiiul
Ll c‘)...uLJ\ paa e\d';:\.u\ AANEN AT aast Glalzall Gile gana i yill g
Ul ad e o gl a1 ALY

The informational,  3a8s ey dlaSay ddlaslee dua 8
NHST o s & .complementary and unrestricted hypothesis
& et o o Al 4 jill 5 4 Hiall A 8l 500 () aaa3 Y Ayl
e ol Gpas Ganda i aallaas 228 Aila slaall A jall Gl iy jiiall A Al
3l sbusall (a2e) 258 Al sheall dpa jill maa i | Siall el 8 Ladalaic)
dpm gl Baie e dnia iy L) il jdll 038 & jlie AT 3 sadl) Cilalral
Asa

L) Ul S5 The unrestricted hypothesis sxiall e 4z jdll
358 sl i ¥ ¢ encompassing hypothesis Alelil) dua all auly Uyl
G858 Y A Olalaall adl s 5 S aat Ay A 58 Jiay g 2) 3 gl e
L il (Y e sanal) ilan gl 43 jlie Blaw 4 Al dua il as
{(Hoijtink, 2012) cilaw siall e 13 58 508l e

Gleal sl & The complement hypothesis  4aluSill dua k4l
dS (i Al 4 8 L) Aile slaall b 8l (e Badas Ao senal Al
BOINg-) &l il il de sane o 8155 Y A ilalaall ol
(Messing, Van Assen, Hofman, et al, 2017

Bayes Factor, Complexity, and Fit dee 3l 5 a2l 5 3l Jale
Dlaal) ) Wadial W T @l 8 5all 4381 e 13l 5 (BF) b dale aay
QL) iy (pmadliia (e pa] 4 5sill 5 )08 ()l sed 5 by ) (asda dpua il
A jteall A il (bl de gene 3 ALY A 0 ) judi s Cilaa 68l as
Al L el i alaial s ( Jeffreys, 1935) Abad) du il
s bl ) e ediy LS 3autall ciluca il

(e.g. Gu, Hoijtink, Mulder, et al, 2019; Gu, Hoijtink,
Mulder, et al, 2020; Hoijtink, 2012; Hoijtink, Klugkist, &
Boelen, 2008; Hoijtink, Mulder, Van Lissa & Gu, 2019; Kato &
Hoijtink, 2006, Klugkist & Hoijtink, 2007; Klugkist, Laudy &
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Hoijtink, 2005, Klugkist, Laudy, & Hoijtink, 2010, Laudy &
Hoijtink, 2007; Mulder, Mulder, Hoijtink & Klugkist, 2010;
Klugkist, Van de Schoot, Mulder, Hoijtink, et al, 2011; Wei,
Yang, Rocha, et al, 2022)

Giual (oS lE a5l dale gl ¢ Aileslaall A Al Bl A
Aila slaall dpua 5l llial dranall clibdl 8 Y1 ds )

"¢ Aila glaall Cilada A1) aladid 1AL 2 SUEN J)aad) oo ey

il ally dalaiall sl o sl e dfind) ) Gl jrial o
Al dam s s Ge sl Yl ) slad¥) 13 5 elas Y1 8 5381 Al slell
. Aila shaall b Al LAY ) siall Led) Ll A 5 200 8 06 J8Y) e

e Sy cagilayl i J s sanne Cilad 68 fialidl (e 2aell 5] 1Y
G8 NHST e 4lalh 4 Gl ¥ JSG0 agilua  delua S
(o e sanay Call Clad 55 Jay 5 S ST (585 ¢ (S A sleall ilgua il
o sl colad¥l/a ) aady cAiliia) alaaiily ST A gy il
i1 28y STl o A sheall dpum il (f iy 23 s Sy Cilaun
Faa el Cand) Calanl pa (381 550 by Sl LK Ail) apany e I
& 5l e clial sall e Yoy Ale slaall A i) a5 pdla lidY)
Lo st S 13 Lo JLa) ) Coagi Al o ) a) Sy el s e NHST
L aill de ganae Jaus sia (ga @l e O ST ALl de panall 8 il aaa
NHST Jb 8 lauei S YV A e Agile sl da 58 uaa3 OIS (e
(e.g. Altinisik, Van Lissa, Gu, Hoitink, et al, 2021; Boehm,
Steingroever & Wagenmakers, 2018; Hoijtink, 1998, 2000,
2001, 2012, 2013; Hoijtink, Klugkist, & Boelen, 2008; Hoijtink,
Muder, Van Lissa, & Gu, 2008; Klugkist & Hoijtink, 2007;
Klugkist, Laudy, & Hoijtink, 2005; Kuiper, Klugkist, &
Hoijtink, 2010; Kuiper, Hoijtink & Silvapulle, 2012; Laudy &
Hoijtink, 2007; Laudy, Boom, & Hoijtink, 2005; Mulder,
Hoijtink, & Klugkist, 2010; Mulder, William, Gu, et al, 2021,
Klugkist, Laudy & Hoijtink, 2005; Klugkist, Laudy, & Hoijtink,
2010; Rouder, Speckman, Sun, et al, 2009; Van de Schoot,
2010; Vanbrabant, 2020; Vanbrabant, Van de Schoot, &
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Rosseel, 2015; Vanbrabant, Van Rossum, Van de Schoot, &
Hoijtink, 2013; Wei, Yanf, Rocha, et al, 2022)
D) O (oA Ailaglaal) dpm 3 aladin (5 S 5 all (55 Ly 20
Aol Aas il 8l (pe AL 33a ey Cua L1 (S 82220l Ciluca )
SV il Jill (e AeilE pia 50 T8 el Caalill st Al A slaall dpuia jall
Loyl 5 Canal Al Al Fpa 5 il 3paatl A0S il (5 gisall g Uia
e il e Ao pane YA e Apad Y] (5 siasal il Cagiuailly ey Lo
Heck, Boehm, Boing-Messing, et al (2022)
Cliial go Ao il D8 4l gleall Lzl aladin) oo 2 230 L
Opise sal (Bl Jasn (e aadl aaenaty Wiyl (31 s ecibpa jall i)
a5 29 Ax b Ao sana 27 A ie U (e a3 (2008) 38 ey s
dud 5 dus b Moerbeek (2019) padiul Al glaall dps jall aladiuly
am il 2ol ¥ A dle Cile sana gl o il e 40 e yaall Jail
Wl 2o lo Js ecnnd apaaill as g e A il s e alil) 4l sladl)
Dl il a8 el 5 Candl) 4GS S L) Chagy (g l) dling panal Janlad
il €] Ky el ()5S Ao slaall Aa il) 558 (s cligall pan it )
Agila shaall Lo 3l aladinly jral dial) aaa 5 o Letinnlay adsid) (g
(il giall 4 jlie e jral) diell aaa cilillaie g 308 QLS) uaiy Y
Lel) Alalaal) 23 g Jin (s AT e e Ul ket

(Van de Schoot & Strohmeier,2011, Vanbrabant, Van de
Schoot & Roseel., 2015 , Van de Schoot & Strohmeier, 2011,
Monin, Sawyer, & Marquez , 2008)

B il 90 A el g 1) 05 3L ;BN g 8 Y
"¢ 4 Jul) dgila glaal)

dpndll agd xall Ga 05 B A alud) DA e daldll m)
A il an Yl LAY & sehe 2ES) 23 3 5l (5l 4 jlie P asil s paiusall
Jil dae ox y dagall Lalaill e 220 e 15) S35 150 e (NHST) 4asll
o L Ule p adll Gl s clEny) aal Au jladll o328 (e glaall fuagiall (e
Aiie Y 1aa Jgaall (e ()5S Gy (ABaY (5 b ¥ lia Ll o W jadisel)
o il Jod pen Ly (HO A ieall dpm il (=) exin p <.05 b
Gigerenzer, Krauss, & ) gusia je 4155 jpa p il jonadil) 138 abinil)
.(Vitouch, 2004
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(i ) olaie (e 3 ) (Wagenmakers, et. el, 2018) sy Gua

Gkl o GllaaY) il G )il i 8 geaall e 23 el 3

Cim U Lgash 30 Zdl 0 ) gl Ol (il peiads il sk g g
S ALLE Cisla

togmily pgy I3 Lo saled ) Dmgially 0558y Gsiald) ol Y -
s cullad ol 13s Rea o siald) afion Gl sl llaty

DU o Al o jlen (e Dasgall Ao gaadl (e Jlaiil) DA e GG -
Adai jall lalaall aguadil (i yai s il de sanall o aiil) sl
,wJIS‘\J\ AleriaYL

Axilall sl a1 S5 8 Ulel llia of o fiall ey 35 (B~

Gl Aiud Aallaay J¥) aliall 3 Gl lale (p daell Sy sl -
paia¥) axe () ¢Adlaay) dmgiall 4880l Jualdilly Gads dae g sall
glBY A4S Lo as JS8 Jasi Ao Gilel ) (A48 )l (530 138 gl
Abaa ! ugahall aady Mol p el codi (8 ¢ cmall 13g3 5 Gzl all
.(Gigerenzer, Krauss, & Vitouch, 2004)

em@&wﬂ%x‘cﬂﬁ3¢u‘\ﬁs ‘p:\.A:\SM _)Lk\(ads.} LA -
HO =é & ep <.05 0585 Ladie :daliall cililall 3 Jualiad) ()
Ay lall sdgs Leauhi el 2ie | HO — Jasis) ‘p > A0 Laaie ¢ H1 Js
s A Glalisiul gadaiul Eald) e Jendl go Jaad Pl o s
Bade ye g ddlia day el il ) S larie
e Al i l) Lnld ye cullad aladinly ol o) dalll ey 8 bl —
oDy i (e Lgngd ol agllasl 53 3 agam jd (g (516 aglld (P Ao

A (Fuan¥ agadlsl agially ) saigall O sialll o i) Lo Wle slalar -

35 agiln Jlsha s gardind Al A8yl o U5 & Ay smaa G sam pedl 2

Al Glalal) ae aaad) il slaall e Ladie 65 julad 3 8 Ld () 5

) paaad) il glaall slagid 5ok e @l el AN Ll (S
Sl

O e g€ op Aal) lalin) ae o sialdl i of Sadl (e t1A0 -
oal s Jaall 138 el 5 ol s (k) Al Aaliiad il ja) dlaie) e
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Y&@‘dwupﬁﬂc;u\_uﬁmhaa\ﬁ\ b—\l\e)&diﬂ )ML\A}
0da %) Jg.laj\ ?Q.ﬂ\ %) sz.u.m” ndd GJ:: i ) 4.3)3\.\3\ L_\..)SLMY\ b\ja.\.uu
gl Al i il 5 cole (S0 BileanY) SN o 3ulais el

(Sharpe, 2013) .Adlaiay)

s cilaliiiu)

Clalaall Jaia V) Coa 5l ey 435 6L g 238 (5 50) slasyl)
CEMAY) Jualilly mua g ) O sdiall o pell @iy culS Sl
Of a3l o) Lal 2 48 oKy ¢ ol Hlail) Jea s o Aglaall 5 4000
Giat ULl 2 sa g Aallaial gae poat U e A1 sa Jad (g 5L HUaY)
Jalal (K il Juaial Loy dliad) A 5ill 4 diall 4 A4l 45 i jiial)
Gl Jacadi (se 23a ) e 3l Cilaca i) LAY ald Gukai g5 ¢ b
O Adaadle agall (e ALl VLAY 8l A (e (i @l saaY
bl s Aalla 43Sy (A1 5 cAalaall s Wil (panialy (5 0 Jae )
Ulie e lua il L) Gl e sl ey AL dabeall i o oo
anaill A Guliia 58 JA (e gkl 5l Jeas ) S A 3l 3Ll
s Ltea 33 s (56K e Bale 5 ¢ and gl O

(Gelman et. al.,2014 , McElreath,2015 )

IV Gl 150l Jlan] 23 s 8 daleall (Grse gy ) 55 23 ey
@Ol (S unall Aalaall a5 Jia e V) (e paadl a3ds s 0
Js Al il glaall ¢ Ul o seiall (e ity Y1 el caxay o Gl
VA HRY e o jlae ) gaey cilild) 38T U8 23 saill Cilalea
oo o AL 23 paall 38 Jie Canaly Gl g bl YAl (S A
G.a.m(,S;.mss‘ Cohen'sdd:\.q‘ﬁm\euuu@d‘tﬂ.\bs\q\ d\.\.d\
a5 .0 Jon d ad e 0 Yiaa) Jal o LI ol - e JiT d ad of e
8 s il alaal Gaiad ) dads )5 e sl & gl GilalY Jole aal g
aladinl (ld dade pe Addad) il 1Y (d=0.5 N d = 0.2 sf) Uasssia
a3 Sk Lebdle il egh‘ s ol Jon S8 paidll i S g )s8
aady Al Oe (A S e o Uagl oSy (S1 ¢l i) S0 jiall e
A S 5e ALy Ay ST Jd Al oSy canhall @l 258 aas
Al claal Al @l Uald ot dalall ey
(Chung,2012, Gelman et. al.,2017 )
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Jansall e Jany Las 63550 4y 8 e Lain ) 5 il (5 8 lla Gle JS

ale eday NHST g o 5o ey pas 3ludl dangiall (gand Gy

Ol s et a8 o) sl oSe ARRA el Gladle

B eadlsl By (i) Cannll 8 AR Ao I anly dadine A peall 5 AV
sl o sl WS ale I oyl sl

(Begley & Ellis, 2012; Button et al.,, 2013; John,
Loewenstein, & Prelec, 2012; Nosek & Bar-Anan, 2012; Nosek,
Spies, & Motyl, 2012; Pashler & Wagenmakers,2012 ;
Simmons, Nelson, & Simonsohn, 2011).

e Jaall (e Ty oagiall il sale) o caia 8 Al o )
e Tnall CYE (e Alude a5 P NHST el 3 akiaiall Zlal

Jalaill Ay B )l s 85 p il e dua 5 jiall o sl

(Cumming, 2008, 2014; Halsey, Curran-Everett, Vowler,
& Drummond, 2015; Johnson, 2013; Kruschke, 2010a, 2011;
Nuzzo, 2014; Simonsohn, 2015b)

s Lﬁ)})“'.‘j‘ e ciallaiaY! (,:\33\ e ol elale aldie ) Julss Jal 82

) g G G5 e SV a il o3a 2l ilee 5 A sale il

). AR i S r AlaaY) VA ae AL Laey cilallae il
(Cumming, 2014; Grant, 1962

O ) Osialll 5 Cun A8 ol il ) 4 55 o elld a2 )

Las ¢ 3l Cannd A8 <l 538 0 g J Y1 28l sapaad) Cilelan DU s 1) 5 5l

g (olial 230 gl o3g AailE 3 5i) (5 WL el ae AU A ) g8 (e A gl ey

A e Lol iea p adll juae 8 AED @l el e s le

Morey, Hoekstra, Rouder, Lee, & ) abll <yl 3 Clallaall
.( Wagenmakers, 2016

3 jlang ¢ ylail) ad Al 8 g a yids A8 Q\Jzé‘oiﬁ@m\ 2l

ol g Aalrall 5 AlCa o4 JY i) A JS O ing Lelaiin (8 ¢ A

Morey, Rouder, ) aite JS&y ("600 <llia Ja™) ) geasl) Allise dallas 2o
.(Verhagen, & Wagenmakers, 2014
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Culll) &Y Cga s Gl sl maall G
alaita) ey ol A& el yi g ) paa () Apbany) AIVall dpedl bl
G o Al s bl 2N LT e VAN 38a3 Adlany) AV
Gl g QLAY 5 el G ol JS5 Gpadll ) "AdLasY) 4y it adu)
i (e US (0 5D Cpladll JSLEe (4" dliaiie Jgeab 8 Legie JS
SY sl g saime V) a4 3l UK e oy ¢ 53U 8 Clalaal)
el 128 fanss o 0l JSG Hues llasSlall peXi Cag ok LE‘ L“g A ga
.(Jeffreys, 1961)

el Cua ke aly gl &=( Simonsohn,2015 ) Gl a5
33 g2 50 5alall il 1Y) Lae Jsball Jolati of 2 jaay Jadh ¢ e &) il e
Opaign gana O WSy de 5l Lalil) (g Anmaa il e el g (33URY) e
Jicid) Saciall @ gall ) il da glad Joai () 8 48 ST S lgpana ity
glisy die il Aalil) (e dspna Wil e ole JSG) A gk el st
S daai o Jainall (g A Al (el e agiae bl ol ol ) () siall
S a8 Uad) el ains L) it () Jinall (el () Sl llin
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Abstract

The current research aimed to verify the psychometric
properties: Validity and reliability of the Cognitive Assessment
Battery CAS2 among primary school pupils in Kuwait. The
study included a sample of (85) males with a percentage of
(65.38%) and (45) female pupils with a percentage of (34.62%)
in the primary stage and their ages ranged between (5-11) years
with a mean of (8.18) years and a standard deviation of (+1.96).
The cognitive assessment battery CAS2, prepared by (Naglieri,
Das & Goldstein, 2014), Translated and Standardized by Emad
Ahmed Hassan Ali, Muntaser Salah Omar Suliman, and Ahmed
Mohamed Yahya Hagori (2021) was applied. The results
showed that CAS2 has acceptable and reliable indicators of
validity and reliability, and construct validity (Confirmatory
factor analysis), the validity of evolutionary age differentiation,
correlative validity, internal consistency of Cronbach's alpha,
and test-re-test methods were used.

Key words: Validity, Reliability, Cognitive Assessment
Battery, Primary School Pupils
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Abstract:

This study aimed to identify the relationship between
executive functions and social skills in normal children and
those with attention deficit hyperactivity disorder. To achieve
this goal, the researcher used descriptive, correlational, and
comparative methods. The study sample consisted of eighty
(40 mothers of normal children and 40 mothers of children
with ADHD. Measures were used; Executive functions,
include; Cognitive flexibility, inhibitory control, and working
memory, and social skills; include four sub-dimensions;
Communication Skills, Self-assertive Skills, Affective Skills,
Self-Control Skills, a measure of symptoms of attention
disorder accompanied by hyperactivity, and an intelligence
test. Using correlation coefficients and the t-test for
independent samples, the results concluded that there is a
statistically significant positive correlation between executive
functions and social skills, There are no statistically significant
differences between males and females in both executive
functions and social skills, while there are differences between
them in attention disorder accompanied by hyperactivity in
favor of boys, and there are differences between normal people
and those with attention disorder accompanied by
hyperactivity in executive functions in favor of normal people;
While there are no differences between them in social skills.
The study recommended enhancing executive functions in
children with attention disorder accompanied by hyperactivity.

Keywords: executive functions, social skills, attention deficit
hyperactivity disorder
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Introduction

Social skills play a pivotal role in the development of a
child’s ability to communicate with other people, to involve
knowing how to act in a certain social situation, and to
improve and maintain meaningful social and emotional
relationships in his or her lifespan (Merrell& Gimpel, 1998).
The difficulty and inability to deliver an acceptable definition
of social skills create significant difficulties in recognizing
behaviors that make up the meaning of social skills in a
commonly accepted way. According to Bloomquist (2013), the
determination of behaviors depends on the degree of quality
and the difficulty of individuals responding to various
situations, while according to Laurel and Taylor (2016), social
behaviors depend on their grade in five different reporting
categories. However, according to McClelland, Cameron
Ponitz, Messersmith, and Tominey (2010) social behaviors are
organized by social competence, emotional competence,
cognitive process, and self-regulation, because of these
characteristics of social behaviors, people can monitor their
everyday life and involvement in other activities that are
controlled forms of human interactions.

Early childhood includes the foundational years for
developing executive functions that ensure readiness for
school. Executive functions increase cognitive, social,
emotional, linguistic, pre-reading, and pre-mathematical skills
(Liew, 2012; Shaul). In general, executive functions enable
children to perform goal-directed behaviors by eliminating
distractions and controlling impulsive or inappropriate
behaviors (Diamond, 2013; Garon, Bryson, & Smith, 2008).
During the early childhood years, attention span increases,
enabling children to focus longer on both free play and
structured tasks (Garon et al., 2008). Attention is the
infrastructure in executive functions and is linked to the three
components of executive functions: inhibitory control, working
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memory, and cognitive flexibility. Although each component
entails a different conceptual definition, development or lack
thereof in one field affects the functioning of the other two
(Diamond, 2013).

Attention-deficit/hyperactivity disorder (ADHD) is a
neurodevelopmental disorder (Frick & Brocki, 2019)
characterized by decreased executive function and
attention deficits. ADHD has a genetic component, but the
specific gene has not yet been identified (Capodieci et al.,
2019). There are three categories of ADHD symptoms.
Diagnosis requires the presence of at least six symptoms
in a category that significantly interferes with the child's
life for more than six months. Interventions include
medications and support at school and home. Without
proper support, children with ADHD can struggle with
poor grades, relationship problems, and authority issues
throughout their lives (American Academy of Pediatrics,
2019). Even with appropriate support, they may have
long-term challenges in their personal and professional
lives.

Statement of the Problem

Attention-deficit/hyperactivity disorder (ADHD) is a
heterogeneous neurodevelopmental disorder found in
approximately 5% of school-age children (Polanczyk et al.,
2014) and characterized by impaired symptoms of
Inattention, hyperactivity, and/or impulsivity (American
Association for Psychiatry, 2013). Children with ADHD
consistently show impairment in executive functions
(Willcutt et al., 2010). However, little is known regarding
the extent to which these findings are due to shared
mechanisms rather than reflecting autonomic deficits in
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ADHD. Given the prevalence of executive function
deficits (e.g., up to 89% of children with ADHD may have
a deficit in at least one executive function; Kofler et al.,
2018) and social skills deficits in ADHD (For example, up
to 65% of children). Children with ADHD may meet
criteria for specific learning disabilities; Mayes et al.,
2000; Re & Cornoldi, 2010), it is necessary to examine the
influence of executive functioning on social skills in
children with ADHD.

In addition to evidence from the cognitive and
developmental literature, there is emerging evidence linking
executive functions to social skills specifically in children with
ADHD. Existing research has shown that working memory is
associated with speech and expression in pediatric ADHD
(Kroese et al., 2000), and emerging empirical evidence
suggests that children with ADHD make more errors. In social
tasks compared to their neurotypical peers under significant
working memory pressure (Kroese et al., 2000; Re et al., 2014).
In addition, inhibitory control difficulties have been associated
with decreased expressive skills in children with ADHD
(Bledsoe et al., 2010; Semrud- Clikeman & Harder, 2010).
Examining the relationships between executive functions and
ADHD is important as recent literature suggests that the
majority of children with ADHD may exhibit deficits in at
least one executive function (Fosco et al., 2020; Karalunas et
al.,, 2017). ; Kofler et al., 2018). Furthermore, replicated
evidence suggests that some, if not all, executive functions
may underlie ADHD symptoms (Snyder et al., 2015; Willcutt
et al., 2005) and functioning (Willcutt et al. al., 2005), with
functional functions. If not causal evidence is based on
experimental (e.g., Kofler et al., 2010; Rapport et al., 2009)
and longitudinal studies (e.g., Karalunas et al., 2017). Taken
together, the evidence base at this time suggests executive
function deficits in behavioral symptoms of ADHD (Karalunas
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et al., 2017; Kofler et al., 2010) and social skills difficulties
(Casas et al., 2013; Kent et al., 2014). ; Kim and Lee, 2009)
separately. However, to our knowledge, no studies have
simultaneously examined all executive functions about
multiple components of social impurity functioning in a
pediatric ADHD sample.

Therefore, the current study addresses the following
questions.

1- Is there a statistically significant correlation between
executive functions and social skills?

2- Are there statistically significant differences between boys
and girls in both executive functions and social skills?

3- Are there statistically significant differences between
normal boys and girls and boys and girls with attention
disorders in both executive functions and social skills?

Study purposes
The current study aims to verify the following.

1- Study the relationship between executive functions and
social skills.

2- Detecting differences between boys and girls in both
executive functions and social skills.

3- Detecting the differences between normal people and those
with attention disorders in both executive functions and
social skills.

The importance of studying

The importance of the current study is evident through its
aim to explore the nature of executive functions that work to
increase awareness, working memory, and cognitive flexibility
in a way that enhances cognitive processes and determines
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their relationship with social skills. The importance of this
study also stems from the nature of the topic it addresses.
Executive functions are among the issues with important
dimensions that express the standards of cognitive functions
and the level of children’s participation in social life. It also
expresses their awareness and eagerness to interact and
socialize. It also reflects the extent of their awareness of their
role in facing the challenges they face. This study gains special
importance through the proposals it presents to increase the
degrees of executive functions and social skills in light of the
changes that the world is witnessing after the tremendous
technological development and overcoming the factors of time
and place, as it sheds light on the most important dimensions
of both executive functions and social skills and studies the
relationship between them and the impact of variables. Student
gender and ADHD, and presents theoretical literature and tools
that can be used to conduct other studies that address other
cognitive variables such as working memory, self-efficacy, and
other social variables such as; Social responsibility for other
categories of children, such autistic children and those with
learning disabilities.

Literature Review
Social skills

Social skills are learned behaviors that support children's
positive reactions in their interactions with others and help
them avoid socially unacceptable behaviors. These skills
consist of socially acceptable behaviors such as participation,
responsibility, cooperation, initiating communication, asking
for help from other children when necessary, and apologizing
or thanking them (Gresham & Elliott, 2008; McClelland &
Morrison, 2003). In addition, they enhance children's academic
success and reduce problematic behaviors (Lane et al., 2004).
The inability to employ these skills is generally defined as a
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social skills deficit (Hupp et al., 2009). It is also associated
with problematic behaviors and developmental deficits (Jewell
et al., 2009). Children's social skills play a crucial role in
avoiding or preventing negative behaviors displayed by their
peers (Elliott et al., 2001). Likewise, cognitive distraction
strategies help them control their immediate impulses (to reach
a higher-valued reward) and keep them occupied.

Poor social skills are more evident at school than at home
because children interact with more children and adults at
school than in their home environment. Thus, schools
generally bear primary responsibility for implementing social
skills training programs ( Kavale & Mostert, 2004 ). At school,
students with cognitive difficulties are surrounded by peers and
trained teachers who can properly teach social skills. Social
skills education can also be implemented through academic
programming, to increase the amount of time spent on social
skills education.

In this way, they are more likely to avoid negative
behaviors by using cognitive distraction strategies (e.g., talking
to themselves, singing, playing with their hands or feet), rather
than giving immediate impulsive responses. Moreover, it is
noted that self-control skills play a crucial role in children
resorting to these strategies (Kidd et al., 2013). Self-control is
an important component of social skills (Gresham et al., 2011).
Children who use cognitive distraction strategies with high
self-control are less likely to display problematic behaviors,
which enables them to perform higher-level social skills.

Executive Functions

Executive function (EF) was caused by the functioning of
the prefrontal cortex (PFC), which evolved and worked with
interconnected neural circuits in other brains (Huizinga et al.,
2018; Haenjohn, Sirithadakunlaphat & Supwirapakorn, 2018;
Watanabe, 2021). It has been divided into three dimensions:
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1- metacognition (initiation, working memory, planning and
organization, and organization of materials).

2- behavior (inhibition and self-monitoring)

3- emotion (emotional shifting and control) (Cooper-Kahn. &
Dietzel, 2008; Chutabhakdikul, Thanasitkorn, and
Lertawasadatrakul, 2017; Ahrens, Lee, Zweibroek,
Tumanan, & Larkin, 2019; Changkhachon, 2019).

The prefrontal cortex (PFC), which was developed and
worked in line with other parts of the brain through
interconnected neural circuits, was responsible for executive
function (Chutabhakdikul et al., 2017).

This especially occurred during adolescence (Chularut,
Aeamtussana, & Kambhu, 2019). As a result, adolescence is a
critical stage for forebrain development because it is the age of
transition (transitional period) in which people change
physically, cognitively, emotionally, and socially, also known
as the transition from childhood to maturity.

Executive functions (EF) refer to processes that control
reflexive thoughts, cognitive abilities, behaviors, and attention
processes (Diamond, 2013). Inhibitory control, working
memory, and cognitive flexibility are three subcomponents of
the EFs (Garon et al., 2008). EFs are one of the most studied
topics; what functions affect EFs and what functions affect EFs
are highly interesting in developmental psychology.

Executive functions (EF) refer to the processes that
control reflective thoughts, cognitive abilities, behaviors, and
attentional processes (Diamond, 2013). Inhibitory control,
working memory, and cognitive flexibility are three
subcomponents of EFs (Garon et al., 2008)

Children who correctly sort the cards as instructed and
after switching the instructions successfully pass the task
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(Zelazo et al., 2003); In other words, they should apply
inhibitory control and cognitive flexibility. This daily practice
may lead to an advantage in inhibitory control. However, not
all findings justify a bilingual advantage in EFs.

Children do not naturally acquire executive functions.
Instead, executive functions emerge through experiences that
support growth in inhibitory control, working memory, and
cognitive flexibility (Wiebe et al., 2012). Many factors hinder
the development of a child's executive functions such as low
socioeconomic status, mental and health illnesses, and
disabilities including lack of sleep, loneliness, and lack of
exercise. For adults in children's lives, it is essential to
understand the benefits of executive functions in a child's
resilience and success in navigating life experiences to achieve
optimal outcomes. Even more important is the knowledge that
a child's executive function development can be hindered or
enhanced throughout the early childhood years (Diamond,
2013). Supporting the development of executive functions in
children should be a focus of attention for parents, caregivers,
and teachers of children in the early childhood years.

Working memory entails the ability to remember and
process information regardless of distractions. During the early
childhood years, children retain more items in memory, as well
as modify them and modify this knowledge as needed. More
specifically, working memory enables a child to sequence
events, follow instructions, think mathematically, reason, make
plans, and make decisions. Inhibitory control and attention
affect a child's working memory (Diamond, 2013).

One example of how working memory affects a child is
when a group of children listens to a read-aloud. The teacher
stops and asks the group of children a question about the story.
Some of the children are moving on the carpet and one or two
of them are talking. But most children raise their hands in
response. A child with strong working memory skills will be
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able to think of the question and answer appropriately
regardless of distractions or having to wait to be called.
Working memory is demonstrated when a child is recalled and
then says, “Oh, I forgot” (Mahy, Moses, & Kliegel, 2014).

ADHD is a neurodevelopmental disorder characterized
by persistent symptoms of inattention, hyperactivity, and
impulsivity (Badia & Raga, 2015). ADHD is not a modern
disorder, as the first description of symptoms that closely
resemble what would currently be described as ADHD is
attributed to Steele (1902). ADHD is distinguished into three
types, attention-deficit type, hyperactivity/impulsivity type,
and combined type (Stampoltzis& Voulkidou, 2023). The
latter combines the symptoms of the other two types.

According to the National Institute for Health and Care
Excellence (NICE, 2018), to be diagnosed with ADHD,
symptoms of hyperactivity/impulsivity and/or inattention must
meet the diagnostic criteria in the DSM-5 or the International
Classification of Diseases (ICD-10). Symptoms of the
disorder must persist for at least six months and must be
disproportionate to the child's age, resulting in impairment in
two or more important settings, including social/family and
educational settings. Furthermore, the disorder must be
identified before the age of 12 years (APA, 2013). Boys are
more likely than girls to develop ADHD. ADHD should be
considered in all age groups, with symptom criteria adjusted to
match age-appropriate behavioral changes (NICE, 2018).
Social as well as interpersonal difficulties are often observed in
children with ADHD (Nixon, 2001). In addition to children
who have been formally diagnosed with ADHD by
professionals, there are also some children whose parents and
teachers report “attention problems.” This second group
represents a separate subgroup among children.

Research Hypotheses
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Therefore, the following hypotheses are suggested
answers to the questions of the current study:

1- There is a statistically significant correlation between
executive functions and social skills.

1- 2-There are statistically significant differences between
boys and girls in both executive functions and social skills.

2- There are statistically significant differences between
normal boys and girls and between boys and girls with
attention disorders in both executive functions and social
skills.

Method
Research method

A descriptive research design was used in this study as it
attempted to collect data about executive functions and their
association with social skills. Executive functions include;
Cognitive flexibility, inhibitory control, and working memory;
Social skills include; Communication skills, Self-assertive
Skills, emotional skills, and self-control skills. This research
design is best suited for studies that aim to describe the nature
of situations as they existed at the time of the study and to
explore the cause of a particular phenomenon. Among the
different types of descriptive research designs, four of them
have been properly applied: survey, in-depth study, correlation,
and comparison.

Participants:

Eighty mothers of boys and girls aged 6 to 12 years
participated. Forty children were diagnosed with ADHD-HI
and forty were mothers of normal children, and participants
were recruited from district physicians, school districts, ADHD
parent groups, and clinic settings. All boys were required to
meet the following criteria for inclusion in the study: (1) to
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have a full-scale 1Q > 80; (2) be absent of pervasive
developmental disorders, hearing or vision impairment,
physical challenges, documented brain injury, or other
neurological disorders; (3) be placed in a regular education
classroom (resource support is acceptable); (4) have no
documented learning difficulties; Boys met the following
criteria: (1) they had been diagnosed with or without ADHD or
a form of hyperactivity-impulsivity by a trained clinician using
DSM-V criteria, and (2) had a positive criterion score for
ADHD. The mean age of the boys was 8.61 (SD = 1.80) and
the mean grade level was 3.25 (SD = 1.89). Ninety percent of
the boys with ADHD were taking medication.

Data Collection Tools:
- Executive Function Scale (MEFS)

The instrument used was the Minnesota Executive
Function Scale (MEFS), an instrument developed in 2014 to
measure executive function in young children through adults.
The tool was based on Dimensional Change Card Sorting, a
measurement tool that has been used in hundreds of executive
function studies (Carlson et al., 2016). The tool was created by
the same researchers who created the NIH Toolbox, an
assessment of executive function available as a clinical app
“not intended for use outside of clinical application.” The
MEFS was chosen for its uniqueness in that it can be used with
children as young as two years old and takes only four minutes
to administer on average. Given the body of data suggesting
convergence of EF skills in early childhood, the MEFS
produces a total executive function skills score, rather than
three distinct scores for the domains of cognitive flexibility,
inhibitory control, and working memory (Zelazo et al., 2016.
Participants' scores can be compared to current standards for
EF development based on the age of the participant. Mothers
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were required to rate their children’s behavior on a scale from 1
(never/rarely),2(sometimes), 3 (often), and 4 (very often).

Although the MEFS is relatively new, it has proven to be
reliable and valid as a measurement tool. The test-retest
reliability of the instrument is 0.91. The iPad software guides
the measurement process, so the administrator does not
introduce subjectivity into the MEFS scores. Validity has been
demonstrated in several ways. First, the MEFS correlates
highly with other commonly used research measures of EF
(such as the NIH Toolbox battery of EF measures often used
for clinical purposes). The MEFS does not show a strong
relationship with 1Q, suggesting that it measures EF rather than
intelligence (Executive Functioning Tests, 2017).

- Social Skills Assessment Scale

The researcher developed a social skills scale to evaluate
children between the ages of 6 and 12 years and includes four
sub-dimensions; Communication Skills, Self-assertive Skills,
Affective Skills, and Self-Control Skills. This instrument was
originally developed to meet the need for a relatively brief and
easy-to-administer instrument to assess children's complex
social traits, identify strengths and challenges in the social
domain, and provide recommendations for intervention
planning through individualized specific goals and strategies.
The Social Skills Taxonomy Model contains descriptors for
social  behaviors in  domains including emotional
understanding/perspective  taking, initiating interactions,
responding to interactions, and maintaining interactions. The
respondent (parent or teacher) rates the child's ability to
perform each behavior on a four-point scale, ranging from “not
very well” to “very well.” The results of the initial application
indicated its reliability at 0.92 for parents’ evaluation and 0.94
for teachers’ evaluation through Cronbach alpha. They also
confirmed the authenticity of its content. The parent model was

used in this study. The construct validity was 0.79 - 0.93
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through the method of correlation between the entire test and
its subscales. The reliability of the entire scale was 0.86 using
Cronbach's alpha coefficient.

- ADHD Symptoms

ADHD Rating Scale (ADHD-RS-4/5).: The ADHD-RS-
4/5 (Du Paul et al., 2016) was used to assess the frequency and
severity of ADHD symptoms based on... On DSM criteria in
children and adolescents aged 5 to 17 years (18 items; 4-point
Likert scale). The ADHD-RS-4/5 includes two symptom
subscales: inattention (9 items) and hyperactivity-impulsivity
(9 items). Psychometric support for ADHD-RS-4/5 includes
high internal consistency (a = 0.94) and retest reliability (r =
0.79 to 0.85; DuPaul et al., 2016). Teacher-reported ADHD
symptoms were selected a priori because there is evidence that
children's behavior at school may be more predictive of their
academic achievement than their behavior in other settings
(Nadder et al., 2002). Sensitivity analyses were performed
using parent-reported ADHD symptoms to check the
robustness of the results to this a priori methodological
decision. Higher raw scores reflect greater quantity/severity of
ADHD symptoms.

- Global Intellectual Functioning (1Q)

All  children  were administered the Verbal
Comprehension Index of the WISC-V (Wechsler, 2014).

Process

The tools were applied in the fall semester of the 2022-
2023 academic year. Before implementation, permission was
obtained from the responsible authorities. After that, the
researcher went to the selected schools and conducted the
study with the selected students and their volunteer mothers
after also obtaining the approval of the teachers.
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Data analysis

Quantitative data collected through questionnaires were
analyzed using means, standard deviations, linear correlation
coefficient, and t-test. Through this statistical analysis, the
association between executive functions and social skills was
examined, as the differences between boys and girls in each of
them, and the differences between students with and without
attention disorders accompanied by hyperactivity in both
executive functions and social skills.

Results

Hypothesis 1: There is a statistically significant correlation
between executive functions and social skills.

Table 1 shows the correlation between executive functions and

social skills
Variable Correlation Execqtlve Social skills.
functions
Executive Pearson x
functions Correlation 1 0.635
Sig. 0.000
N 80

Social skills. Pearson Correlation 1

Sig.

N 313

Table 1 shows a positive and statistically significant
relationship between executive functions and social skills. This
result is supported by the results of Table 1 above, where the
averages are high (0 .635) compared to the highest value of 1,
which indicates that these two variables are related to and
dependent on each other; Therefore, the relationship between
them is positive. Hence, it can be said that these results prove
the acceptance of the first hypothesis proposed in this study.
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Hypothesis 2: There are statistically significant differences

between boys and girls in both executive functions and social
skills.

Table 2. T-test of the differences between boys and girl’s
students’ executive functions

Variables Boys Girls t Sig
M SD. M SD

Cognitive 2.42 1.72 2.40 1.87 0.91 0.391
flexibility
Inhibitory 2.39 1.69 2.44 1.91 1.11 0.367
control
Working 2.27 1.85 2.31 1.78 1.13 0.349
memory
Executive 2.36 1.74 2.38 1.75 0.72 0.793
functions

Table 2 indicates that there are no statistically significant
differences between boys and girls in executive functions. This
result indicates that both boys and girls have the same
executive functions. This may be because Egyptian families do
not differentiate in providing cognitive opportunities for both
genders. Therefore, this result proves that the second
hypothesis is unacceptable about these variables.

Table 3. T-test of the differences between boys and girl’s students’
social skills

Variables Boys Girls t Sig
M SD M SD

Communication  2.63 1.79 2.76 1.99 1.115 0.113
Self-assertive 2.47 1.57 2.67 1.71 1.315 0.105
Affective Skills  2.57 1.91 2.71 1.87 1.023 0.157
Self-Control 2.61 1.83 2.49 1.77 1.206 0.101
Social skills. 2.57 1.68 2.66 1.57 1.101 0.127
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Table 3 indicates that there are no statistically significant
differences between boys and girls in social skills. This result
indicates that both boys and girls have the same social skills.
This may be due to providing equal opportunities for both
genders in social interaction and communication with others.
Therefore, this result proves that the second hypothesis is not
accepted in light of these variables

Hypothesis 3. There are statistically significant differences
between normal boys and girls and boys and girls with
attention disorders in both executive functions and social
skills.

Table 4. T-test of the differences between normal boys and girls
and girls with attention disorders in executive functions

Variables Normal Attention t Sig
disorders
M SD M SD

Cognitive 291 1.93 2.41 1.98 2.97 0.01
flexibility
Inhibitory 2.88 1.81 2.39 2.07 2.96 0.01
control
Working 2.94 1.86 2.31 1.93 3.11 0.01
memory
Executive 2.76 2.07 2.37 1.83 2.85 0.01
functions

Table 4 shows that there are statistically significant
differences between normal children and those with ADHD in
executive functions in favor of normal children. This may be
due to normal children being more focused on performing
cognitive functions. These results prove the acceptance of the
third hypothesis regarding these variables.
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Table 5. T--test of the differences between normal boys and girls
and girls with attention disorders in Social skills

Variables Normal Attention t Sig
disorders
M SD M SD

Communication  2.86 1.96 2.81 2.09 0.891 0.157
Self-assertive 2.89 1.89 2.78 1.91 1.115 0.117
Affective Skills  2.90 2.01 2.69 1.87 1.317 0.101
Self-Control 2.95 2.11 2.83 2.16 1.319 0.091
Social skills. 2.90 1.95 2.78 2.36 1.318 0.090

Table 5 shows that there are no statistically significant
differences between normal children and those with ADHD in
social skills. This may be because normal children and those
with ADHD have equal opportunities and similar levels of
social interaction and communication with others. These
results prove that the third hypothesis is not accepted regarding
these variables.

Discussion

This study revealed that the correlations between self-
efficacy and social skills toward executive function were
statistically significant at the .01 level. However, students'
executive function is constantly evolving and effectively
developing to a higher level of cognitive control. These skills
are tools to support self-control and changing environments.
The role of executive function is crucial in predicting students'
self-efficacy, self-awareness, and social skills. The results were
consistent with Saeed’s (2013) study, which focused on
predicting academic performance based on executive function,
metacognition, study strategies, and self-efficacy, and revealed
that executive function was statistically related to self-efficacy
at the .05 level. The results were also consistent with Zahodne
et al. (2015) found that self-efficacy strengthened the
relationship between executive function and education.

ISSN: 3009-612X ol s gal) (d gall o il
E. ISSN: 3009-6146 (555N aa gall 3 al) a8 s



22024 A ) gl (2) s (2) Ll ALalal) dggaal) Adaal)

Moreover, social competence was related to executive
function, indicating that the relationship between social and
executive function was very effective for children. In addition,
Mager et al. (2019) found that executive function is
significantly related to social skills. This is because social
skills have been related to social interaction, social
relationships, social engagement, social communication, social
perception, social awareness, and social motivation (Mariasine,
Pei, Poth, Henneveld, & Rasmussen, 2014; Jahja et al., 2016;
Christ et al., 2017; Yingdamnoon, Phusuan, Trakulsunthorn,
Sarotipakorn, & Hongsawat, 2017). Meanwhile, Grafman
(2008) reported that people with abnormalities in executive
function showed lower levels of self-awareness in the study,
which affected their abilities in a variety of areas.

This study examined the relationship between children's
executive functions and their social skills. The results revealed
a statistically significant relationship between children's
executive functions and their social skills. Furthermore, this
relationship can be interpreted in at least two different ways:
First, it can be argued that deficits in children's social skills
indicate executive problems. Instead, a lack of social skills in
children is a symptom of ADHD.

This result shows that the levels of executive functions
are an effective variable on the levels of their social skills. As
students' levels increase, their social skill levels also increase.
Balian (2009) found in his research that students’ levels of
positive social skills do not differ depending on class, school
type, and classroom situation. With the category variable, it
can be concluded that there are also results that contradict our
research. When the social skills evaluation scale was examined
according to educational levels, it did not affect the level of
social skills.

When examining the literature, as the level of education

of the parents increases, the level of adjustment of the child
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increases, and there is a significant difference between the
level of education of the parents and the level of personal and
social adjustment. Adaptation and general adaptation of the
student (Unlti& Ceviker, 2022). The research does not support
the results of research in this aspect. It is believed that this
difference is due to the age difference in the study group.
When the levels of social skills of students were examined,
there were no statistically significant differences between the
levels of social skills of students according to gender and
attention disorders accompanied by hyperactivity. There were
statistically significant differences in executive functions and
as a result, it can be said that it is very important for students to
be directed to developing executive functions to express
themselves in social environments and adapt.

Initial support has been provided for Barkley's (1997)
theoretical model that includes differences in executive
functions in children with and without ADHD. Boys with
ADHD appear not only to have symptoms of inattention,
hyperactivity, and impulsivity, but also to have symptoms
associated with “control processes” such as working memory,
motivation, emotion regulation, motor control, and behavioral
inhibition. All EF factors in the ChIEFS appear to be very
sensitive to the difficulties faced by boys with ADHD,
however, the factors correlate significantly with each other and
the overall ChIEFS score. While it is clear that these measures
of executive function are sensitive to ADHD, it is unclear
whether the rational factors are empirically distinguishable
from each other and the overall score. It may be possible that
the ChiEFS measures a general construct of “self-control”
rather than separate executive functions.

Conclusions

Executive function is the part of the brain that manages
thoughts and behavior (Frick and Brockie, 2019). Deficits in
executive function lead to problems with inhibition, shifting,
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and working memory—=key qualities for academic success
(Frick & Brocki, 2019). Children with ADHD lack basic skills
for academic performance, such as writing essays, organizing
material and ideas, memorizing, reading comprehension, and
solving mathematical problems (Ziegler-Dindy, 2011).
Executive function allows the brain to learn from the
consequences of an action and make plans about those actions
in the future (Children and Adults with Attention
Deficit/Hyperactivity Disorder [CHADD], n.d.). Children who
lack executive function will have difficulty modifying their
behaviors or learning based on past events and may need help
to manage their behaviors. ADHD is a disorder that affects
attention and executive function. It may present with different
symptoms in different individuals, but the basic categories of
symptoms remain the same. Deficits in executive function are
a large part of ADHD and greatly impact school and home life.
He faces long-term challenges in his personal and professional
life.

Future Research and Recommendations

Attention-deficit/hyperactivity disorder (ADHD) affects
executive function and attention. Many children show
symptoms similar to those of ADHD. However, diagnosis
requires the presence of at least six symptoms that significantly
interfere with the child's life for a period of time. School and
home can be greatly affected by the deficits in executive
function that characterize this disorder. A variety of
interventions are needed at home and at school to support
children with ADHD. Without appropriate interventions, they
may have more difficulty dealing with long-term challenges in
their lives. They have long-term challenges in their personal
and professional lives.

Deficits in executive function affect children's lives at
home as well as at school. Fighting back, talking back, and

starting fights are some of the behaviors that a child with
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impulsivity issues will exhibit (Zeigler Dendy, 2011). These
behaviors can affect the parent-child relationship and may
cause conflict at home. Parents will need help regulating the
motivations and other behaviors of their children with ADHD
(Frick & Brocki, 2019). Parents may need to help their
children with ADHD initiate tasks, plan tasks, stay on task, and
get organized. They may need to be the outside voice so that
their children's inner voices can control their behaviors and
reflect on their actions. Parents of children with ADHD and
executive function deficits will need to spend more time
organizing and managing their children than typically
developing children. Deficits in executive function can
significantly impact social skills. He faces long-term
challenges in his personal and professional life.
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Abstract

This paper accurately interprets the concept, definition,
and meaning of the nouns in the definition of cerebral palsy, as
well as introduces the methods of its assessments, standardizes
the diagnosis and classification, scientifically summarizes and
introduces the international research hot spots of the early
prediction of cerebral palsy, the diagnosis of high risk of
cerebral palsy and its differential diagnosis. It is important
guiding significance for clinicians and professionals to
comprehensively understand, accurately diagnose, and early
predict cerebral palsy.
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1.Definition of cerebral palsy
1.1.Definition

Cerebral palsy(CP) is a group of persistent central motor
and postural developmental disorders and activity limitation
syndromes caused by non-progressive brain damage in
developing fetuses or infants. The movement disorders of
cerebral palsy are often accompanied by sensory, perception,
cognition, communication, and behavioral disorders, as well as
epilepsy and secondary muscle and bone problems (Patel et
al.,2020).

CP is a developmental disorder that affects a child's
lifelong developmental trajectory and family life. Therefore,
interventions must be considered from the perspective of
promoting functional development and supporting family
rehabilitation services (Dar et al.,2024).

2. Explanation of terms
Focus on the following explanations (Francés et al.,2022)
1.2.1. A group

The emphasis is on syndromes of different types and
severity caused by different causes.

1.2.2. Permanent

Transient abnormalities are excluded, but it is important to
note that the pattern of clinical abnormalities is constantly
changing.

1.2.3. Activity limitation

Activity refers to the individual performing a task or
action; activity limitation refers to the individual's difficulty in
activities.
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1.2.4. Movement and posture

Refers to abnormal movement patterns and postures,
ataxia, and abnormal muscle tone. Abnormal motor control is
the core manifestation of cerebral palsy. Other
neurodevelopmental disorders that do not mainly affect
abnormal movement patterns and postures cannot be diagnosed
as cerebral palsy.

1.2.5. Attributed to

Refers to genetic, chemical, and other factors that
influence brain development. With the rapid development of
neurobiology, the understanding of brain structural damage is
constantly improving, but many causes are still unclear.

1.2.6. Development

It is a key feature in the definition of cerebral palsy. The
developmental nature of cerebral palsy determines the
theoretical basis and methods of intervention. Symptoms of
dyskinesia usually appear before 18 months of age.

1.2.7. Fetuses and infants

Brain damage occurs in the early stages of brain
development, well before motor abnormalities manifest, which
refers to the fetal period to 2 - 3 years after birth.

1.2.8. Brain

It refers to movement disorders caused by lesions of the
brain, cerebellum, and brainstem, excluding movement
disorders caused by lesions of the spinal cord, peripheral nerves,
and muscles.

1.2.9. Non-progress

The events leading to pathological changes in the brain no
longer progress, but the clinical manifestations caused by this
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damage change with different developmental processes.
Movement abnormalities caused by progressive lesions in the
brain are not included in the diagnosis of cerebral palsy.

1.2.10. Lesions

Processes or events that hinder, damage, and affect normal
brain development through some pathways, including brain
dysplasia, result in permanent (non-progressive) damage to the
brain. In some individuals, a specific injury and its timing and
mechanism of occurrence cannot be identified.

1.2.11. Cause

Limitation of activity is caused by abnormal movement.
Abnormal movements and postures that do not cause limitations
in activity are not included in the diagnosis of cerebral palsy.

1.2.12. Disorders

A state (abnormality, disorder) that occurs after a child's
normal and orderly neurophysiological development is affected,
and this state persists.

1.2.13. Simultaneity

It refers to other abnormalities or injuries that are
accompanied by abnormal movements and postures. Because
some symptoms can appear independently, they are expressed
as accompanying rather than combined.

1.2.14. Sensation

Vision, hearing, and other sensory modalities may be
affected.

1.2.15. Perception

The ability to integrate and interpret sensory and/or
cognitive information. The damage is not only directly caused
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by cerebral palsy, but also related to secondary damage caused
by limited experience activities in learning and perceptual
development.

1.2.16. Cognition

Overall or specific cognitive processes are affected.
Cerebral palsy is generally not diagnosed if there is obvious
cognitive retardation without abnormal central motor function.

1.2.17. Communication

Includes expressive and/or receptive communication and
social skills.

1.2.18. Behavior

Including behavioral problems in psychiatry, such as
autism spectrum disorder (ASD), attention deficit hyperactivity
disorder (ADHD), mood disorders, anxiety, and behavioral
disorders.

1.2.19. Epilepsy

Children with cerebral palsy can suffer from various types
of epilepsy or epilepsy syndromes.

1.2.20. Secondary musculoskeletal problems

Such as muscle/achilles tendon contracture, trunk twisting,
hip dislocation, spinal deformity, etc. Many of the problems
persist throughout life and are related to factors such as growth,
muscle spasms, and aging in children with cerebral palsy.

1.3. The meaning of the definition

Abnormal motor development and posture are the core
manifestations of cerebral palsy, and clinical rehabilitation
treatment and research should focus on solving the motor
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dysfunction of children with cerebral palsy. The essential
feature in the definition of cerebral palsy is limited development
and activity, and developmental and secondary symptoms
should be fully considered Sexual muscle, bone and other
problems. The definition is more in line with the core elements
of ICF, which cover the physical functions and structures of
children with cerebral palsy, as well as activities, participation,
and environmental factors. It evaluates the functions of children
with cerebral palsy at the physical, individual, and social levels
(Francés et al.,2022).

Recommendation: The definition of cerebral palsy
accurately and comprehensively explains the nature and
characteristics of cerebral palsy. Recommended applications
(expert consensus).

2. Clinical classification and grading of cerebral palsy
(Chukwukere,2018)

2.1. Clinical classification

2.1.1. Spastic quadriplegia

Mainly damage to the pyramidal system, including
damage to the cortical motor area. Hyperactive stretch reflexes
are characteristic of this type. Increased muscle tone of the
limbs, dorsiflexion, adduction, and internal rotation of the upper
limbs, adduction of the thumbs, forward flexion of the trunk,
adduction, internal rotation, and cross-over of the lower limbs,
knee flexion, scissor steps, pointed feet, foot varus, sitting with
an arched back, Tendon hyperreflexia, ankle clonus, pyramidal
tract sign, and jackknife sign during muscle tone examination.

2.1.2. Spastic diplegia
Symptoms are the same as those of spastic quadriplegia,
with the main manifestations being spasms and dysfunction of
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the lower limbs which are more severe than those of the upper
limbs.

2.1.3. Spastic hemiplegia

Symptoms are the same as those of spastic quadriplegia,
manifesting on one limb.

2.1.4. Dyskinetic

Main damage to the extrapyramidal system, mainly
including (1) chorea; (2) athetosis; (3) chorea-athetosis; and (4)
dystonia. The most obvious feature of this type is the
asymmetrical posture or involuntary movement of the head and
limbs, that is, a certain movement is often mixed with many
unnecessary movements, and the limbs and head keep shaking,
making it difficult to control oneself. This type of muscle tone
can be high or low and can change with age. Tendon reflexes
were normal and extrapyramidal signs were positive, such as the
tonic labyrinthine reflex (TLR) (+) and the asymmetrical tonic
neck reflex (ATNR) (+). The muscle tone is low at rest and
increases during voluntary movement. It is sensitive to
stimulation, has strange expressions, winking, neck instability,
articulation and articulation disorders, salivation, and difficulty
eating. It is often characterized by low muscle tone in infancy.

2.1.5. Ataxia type (ataxia)

The main damage is to the cerebellum, which may involve
the pyramidal system and the extrapyramidal system. The main
characteristic is uncoordinated movements caused by
impairments of motor sense and balance sense. To obtain
balance, the left and right feet are far apart, resulting in a
staggering gait and poor directionality. Clumsy and
uncoordinated movements, intentional tremors and nystagmus,
balance disorder, the center of gravity on the heel when
standing, wide base, drunken gait, and body stiffness. Muscle
tone may be low, movement speed may be slow, head
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movement may be limited, and separation movements may be
poor. Difficulty standing with eyes closed (+), finger-nose test
(+), and normal tendon reflexes.

2.1.6. Worster-Drought syndrome

It is a type of cerebral palsy characterized by congenital
pseudobulbar (supra bulbar) paresis, which manifests as
selective muscle weakness of the lips, tongue, and soft palate,
dysphagia, dysphonia, salivation, and mandibular twitching (te
Velde et al.,2019)

2.1.7. Mixed types
CP has the characteristics of more than two types.

Recommended clinical classification: spastic quadriplegia,
spastic diplegia, spastic hemiplegia, involuntary movement
type, ataxia type, Worster-Drought syndrome, mixed type.
Recommended applications (expert consensus).

2.2. Motor function classification

The gross motor function classification system (GMFCS)
was used to evaluate the degree of motor dysfunction in children
with cerebral palsy. GMFCS is a grading system designed based
on the age-related changes in motor function limitations of
children with cerebral palsy. It is one of the main bases for the
degree of motor dysfunction in cerebral palsy. The GMFCS
grading system divides children with cerebral palsy into 5 age
groups (0~2 years old, 2~4 years old, 4~6 years old, 6~12 years
old, and 12~18 years old). Each age group is ranked from
highest to lowest according to its motor function. Divided into
5 levels (Level I, Level II, Level IlI, Level IV, and Level V),
GMFCS is more accurate in determining the degree of motor
dysfunction in children with cerebral palsy aged >2 years
(Sadowska et al.,2020)
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Recommended clinical grading: GMFCS is used, divided into
5 age groups, and each age group is divided into 5 levels—
recommended applications (expert consensus).

3. Auxiliary examination for cerebral palsy
3.1. Directly related inspections

Cranial 1maging examinations, including magnetic
resonance imaging (MRI), and computed tomography (CT).

1) Brain MRI helps detect neuroanatomical abnormalities in
the motor areas of the brain, which is beneficial to the
diagnosis and classification of cerebral palsy, with a
sensitivity of 86% to 89%. The main characteristics are
spastic hemiplegia: unilateral focal vascular damage,
malformation, cerebral hemorrhage, white matter lesions,
cerebral infarction, etc.; spastic diplegia: bilateral white
matter damage, cystic periventricular leukomalacia, internal
capsule posterior limb spinal cord Scarcity or lack of
sheaths, moderate to severe white matter damage, etc.;
spastic quadriplegia: gray matter damage, malformation,
cystic periventricular leukomalacia and lack of myelin in the
hind limbs of the internal capsule, severe white matter
damage or the absence of deep gray matter nuclei, etc.;
involuntary motor type: damage to the lentiform nucleus of
the thalamus, gray matter damage, etc.; ataxic type: damage
to the cerebellum, malformation, etc.

2) Cranial imaging examinations help judge the prognosis of
cerebral palsy. For example, cerebral palsy that cannot walk
may occur due to parenchymal hemorrhage on both sides of
the brain, bilateral cystic periventricular leukomalacia,
severe brain dysplasia, and severe damage to the basal
ganglia; cerebral palsy that can walk may occur from
parenchymal damage, hemorrhage, or perinatal damage to
one side of the brain. Stage 1 arterial ischemic injury,
periventricular leukomalacia (non-cystic), moderate to
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severe white matter injury, or minor damage to both sides of
the brain. Normal cranial neuroimaging results do not
exclude the risk and diagnosis of cerebral palsy. The
resolution of head MRI is higher than that of head CT
(Fatima et al,2024)
Recommendation: (1) Brain imaging (MRI, CT) is a strong
support for the diagnosis of cerebral palsy, and MRI is superior
to CT in etiological diagnosis. Recommended applications
(expert consensus). (2) Cranial imaging examination can help
with etiology analysis, clinical diagnosis, and prognosis analysis
of cerebral palsy—recommended applications (expert
consensus).

3.2. Related examinations of accompanying symptoms
and comorbidities

Children with cerebral palsy are often accompanied by
other accompanying symptoms and comorbidities, including
intellectual development disabilities, epilepsy, language
disorders, visual impairments, and hearing impairments
(Himmelmann et al.,2021)

3.2.1. Electroencephalogram (EEG)

Those with a history of convulsions must undergo an EEG
examination. EEG examinations may also be performed if there
is developmental delay, a history of suspected convulsive
attacks, and neonatal cerebral infarction. EEG background
waves can help determine brain development. EEG can be used
as a bedside diagnostic test for cerebral infarction in newborns,
and can more reliably predict their neuromotor development.
However, EEG is not used as a routine examination item for the
diagnosis of cerebral palsy (Ballester-Planeé et al.,2017)
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Recommendation: EEG can help diagnose epilepsy, and help
determine brain development and neonatal cerebral infarction.
Recommended applications (expert consensus)

3.2.2. Electromyogram (EMG)

EMG can distinguish myogenic or neurogenic paralysis,
and identify upper and lower motor neuron injuries, spinal cord
diseases, etc. EMG can also evaluate the effect of Botulinum
toxin type A (BTX-A) in the treatment of spastic cerebral palsy.
Wearable electromyography recorders can be used to measure
differences in muscle activity during daily activities in children
with cerebral palsy. Free-running electromyography Figures can
help determine the extent of severing during selective dorsal
rhizotomy/selective posterior rhizotomy (SDR/SPR), which has
important clinical significance (Bosenbark et al.,2017)

Recommendation: EMG can help identify myogenic or
neurogenic paralysis, upper and lower motor neuron damage,
and spinal cord disease, as well as evaluate the efficacy of BT X-
A and help determine the scope of severing in SDR/SPR.
Recommended applications (expert consensus)

3.2.3. Listening and visual assessment

Those with suspected hearing impairment need to undergo
brainstem auditory evoked potential (BAEP) and related
examinations, which are of great significance for early screening
and early intervention of newborn hearing impairment; those
with suspected visual impairment should undergo brainstem
auditory evoked potential (BAEP) and related examinations.
Brainstem visual evoked potential (VEP) and/or fundus
examination, combined with neurophysiological examination,
have better value (Delin et al.,2020)

Recommendation: If hearing impairment is suspected, it is
recommended to undergo BAEP and related examinations; if
visual impairment is suspected, VEP and/or fundus examination
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is recommended. Recommended applications (expert
consensus.(

3.2.4. Intelligence and language-related examinations

Those who have developmental abnormalities or
functional impairments such as intelligence, language, nutrition,
growth, swallowing, daily living abilities, communication
abilities, and eating abilities need to undergo 1Q/developmental
quotient, language, nutrition, growth, swallowing, daily living
abilities, communication abilities, etc. Assessment (Delin et
al.,2020)

3.2.5. Examination of inherited metabolic diseases

Atypical cerebral palsy can be treated with genomic
analysis or genetic metabolic examination to help make an
accurate diagnosis (Nagy et al.,2020)

Recommendation: Routine genomic analysis and genetic
metabolic examinations are not recommended for children with
cerebral palsy. Recommended applications (expert consensus).

3.3. Motor function and neurodevelopmental
assessment

1) Gross motor function measure (GMFM) is suitable for 0
to 5 years old; GMFCS is suitable for 0 to 18 years old,
and the results are more accurate after 2 years old.

2) The fine motor function measure scale (FMFM) and the
manual ability classification system (MACS) are
suitable for ages 4 to 18.

3) Assessment of general movements (GMSs) is of high
value in predicting the development of spastic cerebral
palsy in high-risk children with cerebral palsy. It can
assess whether high-risk children will develop spastic
cerebral palsy with a sensitivity of 98%. It is suitable for
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4)

5)

babies with a corrected age of less than 5 months (Nagy
et al.,2020).

Hammersmith infant neurological examination (HINE)
can be easily scored and quantified. Each item is scored
from 0 to 3 points, with a total score of 78 points. Infants
with a score of 73 or above are considered normal.
Infants with a score of 57 to 73 corrected before 5
months of age and 40 to 73 points from 5 months to 2
years of age can be diagnosed as infants at high risk of
cerebral palsy (IHRCP). A corrected score of less than
57 points before 5 months of age and a corrected score
of less than 40 points from 5 months to 2 years old can
be used as the basis for diagnosing cerebral palsy. The
results are highly correlated with GMFCS, with a
sensitivity of 90%. Suitable for infants and young
children from 2 months to 2 years old [23].

Other commonly used infant motor and
neurodevelopment assessments: Peabody
Developmental Motor Scale (PDMS), Alberta Infant
Motor Scale (AIMS), Infant Motor Performance Test of
Infant Motor Performance (TIMP), developmental
assessment of young children (DAYC), neurosensory
motor development assessment (NSMDA), motor
assessment of infants (MAI) ) scale(Olga et al.,2024).

Recommendation:

1)

2)

3)

GMs are suitable for babies under 5 months of corrected
age. Recommended applications (expert consensus).
HINE is suitable for infants and young children from 2
months to 2 years old—recommended applications
(expert consensus).

GMFM is suitable for 0~5 years old; GMFCS is
suitable for 0~18 years old, and the results are more
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accurate after 2 years old—recommended applications
(expert consensus).

4) Other commonly used infant motor and
neurodevelopment assessment scales include PDMS,
AIMS, TIMP, DAYC, NSMDA, MAI, etc.
Recommended applications (expert consensus).

4. Diagnosis and differential diagnosis of cerebral
palsy

4.1. Diagnosis

Diagnosis should be based on neurological examination,
motor function assessment, and comprehensive judgment
concerning clinical history, neuroimaging, and biological
indicators. Progressive diseases need to be excluded (Hoei-
Hansen et al.,2023)

4.1.1. Necessary conditions
4.1.1. Persistence of central dyskinesia

In infants and young children, gross motor dysfunction and
fine motor dysfunction such as lifting, turning over, sitting,
crawling, standing, and walking occur in the early (immature
stage) of brain development, or significant developmental
delays. Functional impairment is persistent and non-
progressive, but it is not static. Mild symptoms may gradually
alleviate, while severe symptoms may gradually worsen, and
may eventually cause secondary damage to muscles and joints
(Hoei-Hansen et al.,2023).

4.1.1.2. Abnormal development of movement and
posture

Postural abnormalities in different postures, including
dynamic and static, prone, supine, sitting, and standing
positions, should be judged based on the postural development
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characteristics of different age groups. Abnormal movement
patterns occur during exercise.

4.1.1.3. Abnormal muscle tone and strength

The muscle strength of most children with cerebral palsy
Is reduced; the muscle tone of spastic cerebral palsy is increased,
and the muscle tone of involuntary cerebral palsy fluctuates
(increases when excited or moving, decreases when quiet). It
can be judged by checking tendon reflexes, resting muscle tone,
postural muscle tone, and exercise muscle tone. It is mainly
determined by checking muscle hardness, palm flexion angle,
femoral angle of both lower limbs, popliteal fossa angle, limb
movement range, joint extension, foot dorsiflexion angle, scarf
sign, and heel-to-ear test.

4.1.1.4. Abnormal reflex development

The main manifestations include delayed disappearance of
primitive reflexes and delayed appearance or absence of upright
reflexes (such as protective stretch reflexes) and balance
reactions. Pathological reflexes may be positive.

4.1.2. Reference conditions

4.1.2.1. There is evidence of the etiology of cerebral
palsy (preterm birth, low birth weight, hypoxic-
ischemic encephalopathy, bilirubin encephalopathy,
intrauterine infection)

4.1.2.2. Cerebral magnetic resonance imaging (MRI)
evidence.

Recommendation: The diagnosis of cerebral palsy should meet
the above four necessary conditions, and the reference
conditions can help find the cause. Recommended applications
(expert consensus)
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4.1.3. Early prediction of cerebral palsy
4.1.3.1. Corrected age <5 months

1) MRI, the sensitivity is 80%~90%;

2) GMs, the sensitivity is 95%~98%, the main
manifestations are restless lack of movement,
monotonic GMs, spastic-synchronic GMs, and chaotic
GMs;

3) HINE, the sensitivity is 90%~96%, and the score is <57
points;

4) TIMP reflects the status of motor development.

4.1.3.2. Corrected age>5 months

1) MRI, sensitivity is 80%~90%;

2) HINE, sensitivity is 90%, score <40 points;
3) DAYC, sensitivity is 89%;

4) AIMS, sensitivity is 86 %;

5) NSMDA, the sensitivity is 82%;

6) MALI, the sensitivity is 73%.

Recommendation:

1) The best solution for predicting cerebral palsy at a
corrected age <5 months is GMs+MRI, and the
alternative is HINE+TIMP. Recommended applications
(expert consensus).

2) The best solution for predicting cerebral palsy at a
corrected age of >5 months is HINE+MRI+motor
assessment, and the alternative is HINE+motor
assessment. Recommended applications  (expert
consensus)

4.1.4. IHRCP provisional diagnosis
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With mild motor function abnormalities, a mild
abnormality in neurodevelopmental evaluation, abnormal
cranial imaging, and a high-risk history of cerebral palsy, the
patient does not yet meet the diagnostic criteria for cerebral
palsy. The risk of cerebral palsy is much higher than that of
ordinary infants and young children and can be temporarily
diagnosed as IHRCP can provide specific intervention
according to cerebral palsy intervention methods, which can
prevent the development of cerebral palsy or reduce the degree
of functional impairment.

4.1.4.1. Necessary conditions

Movement dysfunction and decreased movement

quality.

1) GM's assessment results are abnormal.

2) Nervous system abnormalities (clinical manifestations +
HINE score): 57-73 points for corrected months of age
<5 months, 40-73 points for corrected months of age
between 5 months and 2 years.

3) Retarded or abnormal motor development: Abnormal
standard motor assessment scores or observed delayed
motor development.

4) Be alert to the presence of atypical manifestations: the
normal range of standardized movement assessment can
be reached, but abnormal movements are also present.

4.1.4.2. Additional conditions

Neuroimaging abnormalities and high-risk history of
cerebral palsy.

1) Neuroimaging (MRI) abnormalities: such as white
matter lesions, cortical or deep gray matter lesions,
malformations, etc.;
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2) High-risk history of cerebral palsy: such as premature
birth, low  birth  weight,  hypoxic-ischemic
encephalopathy, bilirubin encephalopathy and

Recommendation: The temporary clinical diagnosis of IHRCP
must meet the necessary conditions for motor dysfunction and
at least one additional condition. Recommended applications
(expert consensus).

4.2. Differential diagnosis

It is mainly distinguished from the following diseases or
dysfunctions (Harniess et al.,2022)

4.2.1. Retarded motor development and
neurodevelopmental disorders

4.2.1.1. Developmental delay/delayed milestone (DD)

DD means that one of the iconic developmental
indicators/milestones (such as sitting, standing, walking,
language, etc.) in infants and young children's movement,
language, or cognition has not reached the level expected for the
corresponding age group. The latest research suggests that DD
should also include changes and lags in sleep patterns. DD is a
temporary, transitional, symptom-descriptive diagnosis suitable
for infants and young children.

4.2.1.2. Temporary intellectual developmental
disorder (PIDD)

Intellectual development disorder (developmental quotient
<70 points), the individual is an infant or a child under 4 years
old, or the individual suffers from sensory or physical
impairment (such as blindness, prelingual deafness), movement
disorder, severe problem behavior, or concurrent mental
behavioral disorder. Inability to make effective evaluators of
intellectual functioning and socially adaptive behavior. The
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International Classification of Diseases (ICD)-11 uses PIDD to
replace the name of global developmental delay (GDD).

4.2.1.3. Developmental coordination disorder (DCD)

1) The acquisition and execution of motor coordination are
lower than the motor skills that normal children of the
same age should acquire, and the movements are
clumsy, slow, and imprecise.

2) This motor disorder will continue to significantly affect
daily life, studies, work, and even Entertainment;

3) The disorder appears early in development.

4) The lack of motor skills cannot be explained by
intellectual development disorder or visual impairment;
nor is it a movement disorder caused by cerebral palsy,
muscular dystrophy, degenerative diseases, etc.

4.2.1.4. ASD

1) Current or past deficits in social communication and
social interaction in persistent multiple situations.

2) Restricted and repetitive abnormal patterns of behavior,
interests, or activities.

3) Symptoms appear early in development.

4) The symptoms lead to very severe functional deficits in
many important areas of society.

5) The deficits cannot be explained by PIDD. When PIDD
and ASD coexist, social communication skills are
usually lower than the level of intellectual disability.

4.2.2. Bone diseases
4.2.2.1. Developmental dysplasia of the hip (DDH)

It is a disease caused by factors such as genetics, breech
birth, leg binding, and other factors that cause unilateral or
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bilateral hip joint instability and poor alignment of the femoral
head and acetabulum. His intelligence and upper limb motor
functions are normal but he has difficulty standing. Diagnosis
can be made concerning hip ultrasound, pelvic X-rays, CT and
MRI.

4.2.2.2. Congenital laxity of ligament

Gross motor development is delayed, walking alone is
delayed, unsteady, easy to fall, and difficult to go up and down
stairs, joint range of motion is significantly increased and
hyperextension, adduction or abduction, normal muscle
strength, normal tendon reflexes, no pathological reflexes, and
no convulsions, normal intelligence, may have a family history,
symptoms gradually improve with age.

4.2.3. Spinal cord diseases

Poliomyelitis and lower limb paralysis left by myelitis
should be excluded; spinal cord MRI should be performed if
necessary to rule out syringomyelia, compressive myelopathy,
and spinal muscular atrophy.

4.2.4. Endocrine diseases

Congenital hypothyroidism is characterized by low
physiological functions such as hyporesponsiveness, low
crying, low body temperature, slow respiratory pulse,
intellectual development retardation, and hypotonia. It can be
identified by special facial appearance, decreased serum-free
thyroxine, increased thyroid-stimulating hormone, and delayed
bone age.

4.2.5. Autoimmune diseases

Multiple sclerosis (MS) is an autoimmune disease mainly
characterized by inflammatory demyelinating lesions in the
white matter of the central nervous system. The scattered
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distribution of multiple lesions in the white matter is associated
with remission and recurrence during the disease, spatial
multiplicity of symptoms and signs, and temporal multiplicity
of the disease course. Early manifestations: (1) body weakness;
(2) significantly less kicking movements; (3) abnormal gait
when walking; (4) bilateral movement asymmetry; (5) inability
to grasp accurately.

4.2.6. Common genetic diseases

Some genetic diseases include movement disorders,
abnormal posture, changes in muscle tone and strength, and are
easily misdiagnosed as cerebral palsies, such as familial
(hereditary) spastic paraplegia (FSP), Pelizaeus-Merzbacher
disease, PMD), Kabuki syndrome, spinocerebellar ataxia
(SCA), myotonic muscle dystrophy, Duchenne muscle
dystrophy (DMD), infantile form Progressive spinal muscular
atrophy (SMA), metachromatic leukodystrophy (MLD),
adrenoleukodystrophy (ALD), dopa-responsive dystonia),
glutaric aciduria type I, Rett syndrome, GM1 gangliosidosis
type I, Niemann-Pick disease type C -Pick disease type C) and
mitochondrial myopathy (mitochondrial myopathy), etc. The
above genetic diseases need to be diagnosed based on typical
clinical characteristics, chromosomal, genetic, and blood and
urine metabolism tests.

Recommendation: Developmental retardation,
neurodevelopmental disorders, skeletal diseases, spinal cord
diseases, endocrine diseases, autoimmune diseases, and genetic
diseases should be excluded from the diagnosis of cerebral
palsy. Recommended applications (expert consensus).
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