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EFFECTS OF GAMES FOR ENHANCING EXECUTIVE FUNCTION ON EARLY
ACADEMIC ACHIEVEMENT IN PRESCHOOLERS: MEDIATIONAL ROLE OF EXECUTIVE

FUNCTION SKILLS

AN ABSTRACT
BY

RATTANYOO APICHONPONGSAKORN

Presented in Partial Fulfilment of the Requirements for the
Master of Education Degree in Developmental Psychology
at Srinakharinwirot University

June 2017



Rattanyoo Apichonpongsakorn. (2017). Effects of Games for Enhancing Executive Function
Program on Early Academic Achievement in Preschooler: Mediational Role of
Executive Function Skills.  Master thesis, M.Ed. (Developmental Psychology).
Bangkok: Graduate School, Srinakharinwirot University. Advisor Committee: Asst.

Prof. Sittipong Wattananonsakul.

The purpose of this study was to examine the effects of the Games for Enhancing
Executive Function Program on the early academic achievement of preschoolers. The
participants consisted of one hundred and twenty second year kindergarteners in the 2016
academic year from Anuban Ratchaburi School and Wat Khaowang School, Ratchaburi
Province, divided equally into two groups: the experimental group used Games for Enhancing
Executive Function Program for three sessions per week with twelve sessions in total, and
the control group with normal school activities. Simple random sampling was used and the
data was collected using the Early Academic Achievement Test and Executive Function Skills
Test. Before the implementation of the Games for Enhancing Executive Function Program,
the early academic achievement and executive function skills of both groups were tested to
analyze the equivalence between groups and after the program was finished, posttest data
was collected from both groups. The independent t-test analysis, correlation coefficient
analysis, simple and multiple regression analysis and Sobel’'s test for mediational analysis
were applied.

The results of this research were 1) Preschoolers in the experimental group that used
the Games for Enhancing Executive Function Program showed more significant development
of higher early academic achievement than their peers in the control group, both in terms of
early mathematical skills and early reading skills at a level of .01 and .05, respectively. 2)
Preschoolers in the experimental group that used the Games for Enhancing Executive
Function Program showed more significant development of higher executive function skills
than their peers in the control group at a level of .05 3) Executive function skills performed
as a complete mediator between the Games for Enhancing Executive Function Program and

early academic achievement in preschoolers.
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1.4 NAUWINIAWFIAY
1.5 WaNIAUaa L0
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2.3 ﬁ‘ﬂmmsé’mlﬁaaﬁu (Early Reading Skill)
24 MTTARAFNANINIITIMII 89
3. IN®¥2N1IIANIINIINIAG (Executive Function Skills)
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2.2 TnHeAMAAIEASLIIAK (Early Mathematics Skill)
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Ul lusiadszdinlaetnaninzay wananiosnuiduiniasdalumsdnueaasang
atInaINRAEBNE (FaNUBELFSNMIRIUINENMEasuazinalulad, 2551)
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o o
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Kaplan, Ramineni, & Locuniak, 2009) @91k MINMWINNEZAAAIFATAITLINABAILAT9
ﬂgu’i’ﬂ@m\humiﬁ'@ﬂimumsﬁgﬂLLuwi’m6] (Chard, et al, 2008)
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2. M330 laun anuthlanugiwsanumsieanued ¥nun U3unes 15u
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2.3 N850 L2930 (Early Reading Skill)

YinseM3d1n Ao ANENNTATRARZIBlRMILENULEzAIaNS L&l §

anuinanuiugiunidu lasdasdnisiaanmnuiadeafiidasiwisdeniniouinisan
& o = A o ] : ] oA = a o a
\asdusaadn Saezamndaldgsluuumsdmadifinuuuny Saazduiamaiounissas
° (% % <& . & { 4 . .
fnsudnluwiniSou nIaasudrudszandnundn 1 4uly (Whitehurst, & Lonigan, 1998;

Lonigan, & Shanahan, 2009; Lonigan, Burgess, & Anthony, 2000)
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Julaalnuly (Lonigan, Burgess, & Anthony, 2000; Whitehurst, & Lonigan, 1998;
Cunningham, & Stanovich, 1997) lagWAUINITVBINNBEATEU (Reading Skill) 8131130
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1. MNen138wiilasan (Early Reading Skill) fia Wo@nIIun1381%UadLan

> ]

sudpnawniaisowewadraidunieniy I@]ElLaﬂ"ﬂtaWﬁUﬂJWN%LLQZﬂSZQ‘]JﬂWSﬂI“Uad(ﬂul,adﬁ
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o o A

mwwmﬂﬁﬁﬁunﬁla (Anyryanwag Wosiad, 2551) iinlzdasiandidnsuazidnsved
o o ' a A a A AL v A & A o @ A )
dranmiudazen aanInuandafivesniafieneg lanuil nunalianuianudilafeany
nmsdwidasdn iu Aanslunisern andrelden Jandudsznaueneg vasmibda a1
\rwrinUn Ta13849 Terues udn (Lonigan, & Shanahan, 2009)
2. nnwenseutduuuULEY (Conventional Reading Skill) A N1381%U84
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2009)
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lafiuny Luaslaad uazuawlsh (Lonigan, Burgess, & Anthony, 2000) |
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1071074 § ﬂ’]’lﬂJELﬂﬂ’]ﬂ‘UﬂﬁﬂWﬂ@%‘i ¢ (Vocabulary knowledge) LLE‘]&‘Y]ﬂ‘]:J’Z@]']uVL’J NIt

2ae

(Grammatical skills) a@ﬂvl,d’d'] lumsnaminsznseruwdesduiniduazdasandurineedng g

%

J

2

1. msjﬁ'ﬂ@?’mﬁfaﬁal,l,am”aé'ﬂm fa AN 1aNIREANURNNL A AINTIRD
W30TBANY BNNITNIATUALULNULIZAIBNWIAI G |6
2. mMInunueziFaslunnE fa mi%'ujuauwﬂszﬂmmmn@hwau?wwi"m6]

\ a Y X o a A @ A A a @
lu.ﬂ']'hl’hl LD LRENNETUTUSYUAY LRUIRITHICLREIAIRENANLANDUAIDANNY



21

=}
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A A a ' o o %« e v
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3. NN¥LNITINNIININIIAR (Executive Function Skills)

NABLANTIANIINIINTARN Lﬂuﬂszmumsmoﬂtytynmﬂluﬁﬂaﬂmuqmmm:@ju
FNDaAd0 ANAN UAZWOANTINVDILAAA lumiTaitazaTunsfinnununsLazadflIznay
INNBENIITANINNAMINAN ARDAULWIAANTBITILNITEI LAENITIANNBENITIANT

a = r=| Qs 1 A:?
N19INMIaa lauduazidaaaida bl
3.1 AMNRNIYVBINNBENITIANIINIINIIAA

auuwIfaeIBlIzaIMINeT a131unIulszaInanyn (Encyclopedia of
Neurology) l#anununs 131 insea1sdanismienisda iuanuannsalunsdszan
TERINNANMVAALAZNITATEYIN muqu‘lﬁtﬂﬂﬂiuﬁﬂmaLﬁa"l,ﬂgjl,ﬂmmﬂ Tapsndwazdad

aaa l a & > L a { o o @ o %
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anudavadttnuignanLaziinnaosay (Miler, & Wallis, 2009) yuf4836038a273
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= [ Yo A a % a .:s' o a =} =
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(Rothlisberger, Neuenschwander, Cimeli, & Roebers, 2013)

AW WILANUKINNIINYIABE1$27130 (Center on the Developing Child at
Harvard University, 2011) 2898%338t83n1 ke lid1s1nannuvinegenssan1snisnsiadn
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3.2 29A13ENBUVBINNBLAITIANIININTAA
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Bantguniinisfa nfaldingus midaduls nsfaudfyn n3nsuns mMysSuasiiar
u,azmia@mummaaquammlmm:fu (Miller, Wallis, 2009; Banich, 2009; Center on
the Developing Child at Harvard University, 2011; Zelazo, & Carlson, 2012)
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Husnvesdia (Diamond, 2002; Rueda, Posner, & Rothbart, 2005)
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(Rothlisberger, et al, 2013) N@n¥IWWUINIINNBENNIIANMIMINIAAlWAna1y 58 T lu
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nIaN1SuNBaE9LdwIzUY (Isquith, Gioia, & Espy, 2004) %anaINBURIWAIBINITVE

(2

= L= a Q 1 =3 ] &/ T { QI
rinszmMITanMImInmIaedilianuuandranueenldluudazynaa I@]wuagﬂuamﬁlﬁmu
anNINInTg dazdndualundazd9dn uazuwildulunalouinneendndudisg
(Diamond, Prevor, Callender, & Druin, 1997)
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A Ada o o @ ' o A & & o o o o a a
Aandwauin1sdaylus19U a5 N ug I wE1 AU INITWAIWILLUIAN19Ta 3NN
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(Behavior Rating Inventory of Executive Function — Preschool Version: BRIEF-P) 1113znay
Tddruinwedrdy ldun n1sdudatela (Inhibit) n13UF0d (Shift) n13uquatTual
(Emotional control) mma‘iﬁw:ﬂﬁﬁ'@mi (Working memory) LRZAITILNBULAZNITIANTT
(Plan/Organize) lagninwedamina1hinuine 1 TasguWhinG LazgIN1InRIU190190
o o & o A o & - A A '
dronwiu 3 asdtsznaunan da n1sdudigilanuiad (Inhibitory self-control) N13Radantn
(Flexibility) wazn13AaLTIaANMlNIzELLINISY (Emergent metacognition) AILEAS MALKNIATN

A = a & ) . o &
VI2I@UN?WUazLaﬂ@maﬂﬂﬂﬂﬂizﬂauu@azﬁQTk@0“

AMUszney 3 29AU5TNauYINNEEANIIANINEINNTAG (Gioia, Espy, & Isquith, 2003)

& AN
nsHugenala msi5uan seazlfuanns
= (Inhibit) (Shift) (Working
- Memory)
=]
@
S
s N3AILAN N1 9UHW
\E RETTS AMSIANT
8 (Emotional (Plan/
Control) Organize)

)&
<
B o ¥ oL alm nsAaLBsanawln
= n’n#s.ms;m"ﬁﬂammaa NIANEAE W -
n Inhibit Self-Control S FTESHINLIN
\% snhibiery Rt Contnl) (Flexibility) (Emergent Metacognition)
3
-
\,E NAPEZNIIIANTITINIINITIAA
3 (Executive Function Skills)
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3.2.1 N3HUHIBI laAnLag (Inhibitory self-control)

ANSHUEITIaAWLad (Inhibitory self-control) Aa AA1NEIN1TAlHANT

Usuilauunmsnser UjATonaauauay a1sunt wazwganysu lagrumsdugininauauay
[ md‘ 1 % 6 d' (3 a dl > d' (% £
WUUBALWNAN LRI zauALEIWANTEE LazunuieangfnsTuNUsudasuliinancauuad
6 1 o & o < v o & A

lasasndsznavgasaainsaugitslanwasiudsznalues nsgugsssla (Inhibit) wazns
AILANENINTL (Emotional Control)

Bodnar, Prahme, Cutting, Denckla L&z Mahone (2007) aTuA pi1lwnng
9T ILDTh I UAAITADd

1. luralwiAeansaausuasnidulilasae i

o & {lo o a &
2. JUIINMINDURWINHNRILAAT

3. lddutiadafnimasieguiznuenuglasn
4. aanuIanay
lagnsgudagslasztanliidnaansangafananazuaainndnsvlag
v o v a @ Aaf a Ao A
aanuld MinldiAanisaiugu n3ndunn waznsuddynindan duan1sisunny
anudInEznInaNuaInlumMIgugitilanumisiuguanualawasluianaiy 4-6 I
(Carlson, & Wang, 2007) %2na1nsn38ue97d lRgignunsarinwensdsual lunmeuinves

uniSuutTulguds lasnaay (Blair, 2002)

[
= o o

Best Lz Miller (2010) a5u1897 nM3dugItslaauntasiiuinugiwdan
YPINNBLANTIANINWNNTAN LAuINAUINTTUAUAIUG FUTIITBNTA WO ANTINELEITILA
] ' 1 dl =3 a qzeq: I C> 09: qz' n:i
auwat1ed1y 13U nsianaanInsenuua latu iumsduditelalusduuunauy solly
o A A o o A wa A & o . a o & AaA
dasngatiasanardoanudtszezd Jienaisadnies duwgdnsmwduditalanidana
o o & & o & o o 0 A wa A ° a 3 A
Fudawundunu sduazdasardoanuiirzezdjuanmaiesasingndnilvdnlanias
A v & < A A A A Y o A o
Waldidnaaninngadingdntsuniuazuaasnndnssnaswunuld uuuianldlunisians
dudatslaauasdinlngisldldionsdudeislaauasedaauysalldidssainadss uazld
RNIDIANTTLIUMIEUEITI LR BInTzUIRMTLA L et
Garon, Bryson W&z Smith (2008) ¥msiansgugtelaluidndgauiond
9086199 1 laslsuuuiansgugssslanwannats wod wanlugiedguipdnauwinis

o & A . = ) A \ o v & & o
ﬂ']iﬂuUﬂﬁﬂl'ﬂﬂLﬂuvlﬂaﬂqﬂi'J@Lij LL@]Q']ﬂqV]LL@]ﬂ@]qﬂﬂu"ﬂzLLa@Gl%L%uﬂ\‘]ﬂjqum’qqu‘lluﬂqi



27

v v

v & d { ' o o = I @ {
HU T laNaN@19nwe8 SanaduuauianmsltnszuawmInsdyandanududan
NNUBHAINY

3.2.2 n3Aadavne® (Flexibility)

A A ' I A % A &
ﬂ’]s@]@ﬁ(ﬂ‘ﬁ%% (Flexibiligy) @ ﬂ']’]l]ﬁ’]lnsnluﬂqiallLﬂaﬁuaﬂ’]uﬂqim

Aad v

A a v [ di v o (o ot 1:5 v dl
%iﬂﬂﬁ]ﬂﬁi&lvl,@aﬂqdiﬁ‘Ui% I@mmaomm‘mﬂmm wmumuﬂaﬂuu,ﬂm"l@ Anundynin

)

A \ o o a a =] v a a A v o &
Bangu uazsansnasududouanuaulannfmisldlnfmislanud lavasddszney
tdasvasnisdetanguiudsznaulddan nIuiuea (shift) waznsaiuguatsual (Emotional
control)

Miyake Lazabe (2000) a%mszmﬁ@ﬁwgmmamuﬁammmmmlumsao

A o a

' eaa A M v a o o o
sJammlmﬂuamumimmqﬂassmumuma"tu"l@umimmumirﬂamm 1 Tasazdad

@ '
o o 1=

TFauarursalunsguy yamolﬁlmuLaqﬁauﬁaazamw*snLﬁ@mﬁﬁ@ﬁ@mjuﬁéum"l@ﬁm:

sunTadaInuaNuRaNAIaE) 9 WIBNIABUERDILLLLAN 9 NANUFIHUNINTAANA.
ABUri1 AINLANAIITERININGANITTUNBAENTIVEITILA AUWYANTINNBIFEN1ITAA
= . A a A o a A . Y @ ) A o ' a
Bandu Aa wo@nssunandunifadanguazdasldniaduidfouniuszniniganiuda 2-3
' Yo = A a A [ o & o A
79 lasudazraananunginmi Liswunis lusnzingfnsiwnendonisdudidalasziia
&’ o 4 4 w) ' ,
YUNUNITABUAHBILTBILaLTaIniaLtNu9L589LA 87 (Crone, Somsen, Zanolie, & Van der
Molern, 2006)
A A oA @ < p A A . o A

mifadanguiinaminisaueny wanany 3-4 Jawnindedangulaoduilaou
JzriIMIneuanedadndy 2 7aldduse lasisouingnaniluniunsasnisaniias
(Hughes, 1998) n3atladadldarrugiunsalunisdudsselasiosad (Rennie, Bull, &
Diamond, 2004)

3.2.3 N3AALBIDNNWINILLZUINITN (Emergent Metacognition)

mM3fAaiBsaAunuluszazusnisn (Emergent mtacognition) fia AINNENNTD

Tun135158 Moukn 30m13 asilari wazuidgnudelwdiSeeuhwane ssddsznavdas

'
a

yasmifarBieAuuluszozusnisudsznoulddae anusrszazdudnng (Working memory)

>

fa auFINInluNTIadRIN whayg nutaaddas whwans LLa:ﬁagaﬁwﬁtylum‘s

T
o . Aa w

TG 16 UATNTIILHBLAZNNTIANNT (Plan and organize) fia NIANANTTOILAZINILAY
A = & Y v & ad v A et a A '
Laaﬂma@mﬂmmzlvl’smmm 3'3Nﬂx‘]ﬂ’]’)'ﬁﬂ'ﬁLLﬂﬂ@VﬂﬂiﬂﬂiUﬂ?ﬁﬂi&ﬁﬂﬁﬂﬁWl%iZﬂ’)qﬂ

NIYiNNaNTIN
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A

ANF19zzU JUANTS (Working memory) igiudragadisninlunis

%

WWRZANNNIIRWIV DS

o

v

LTUUTVRILAN LHaINNUMENLANYINNINTTY a:ﬁaaam‘hiagaﬁ’m

U

AanIsuNm

%

Ivinag (Miyake, et al., 2000) Gathercole W8z Pickering (2000) W13 Lﬁnmq

o a

o Aa = a v o o a ° a wa P
6-7 ﬂﬂ&lwaawqqﬂﬁ‘ﬂ'}ﬁﬂ’]'ﬁLSU%E@]’] ’ﬂz&lﬁty%ﬂuﬂ’liﬂﬂﬂﬁmﬁ&m@aa‘i_lﬂ’n&lﬁnﬂg‘i_l@m’liﬂ

=

& @ o a @ { = A o a o ]
FINT WA ﬂqﬂﬂﬂqiLﬂ"l(ﬂ@@nNTaNaﬂ Lﬂuﬂ’]WﬂJ’]ﬂﬂ’J’]L@ﬂﬁﬁwaﬁ@JﬂWﬁwqﬂﬂqu%ngfﬂﬂﬂjq

u

C™ %

kg A A A ' ° a oA Aa A A @ \ o
#anINNHHINITUITUNANUIT A1NsTeuzdJuan1Inaaciadiuiieitaadranianny
AMNAINNIIANIAdaaasiuidnety 6-8 I (Bull, & Scerif, 2001) TIuNIANNTIITLL
Utansdssmansarhwsineenedunimludneny 4-5 Tlddndae (Adams, Bourke, &
Willis. 1999; Alloway, Gathercole, Willis, & Adams, 2004)

ALK BULAZA1TIANNT (Plan and organize) wivaantaidn 2 dau

o A & 4 v & A a & A

1&uA 1) P319uks (Plan) Aanisaianisalalsninfsaannsainaziiaduluauina e

guiunisauigensaitinung u,azjmwﬁn’jw:ﬁaaﬁna:"l,ﬂm”umau@iavlﬂ 2) NNIIANII

(Organize) Aan139ANINUTaYA WOANTIN UAZIAYANI Y wWalAaaunsavinaruthwanele
#1159 (Duku, & Villancourt, 2014)

% 6 [ o a & Y] %
Imagﬂum 24AUTzNaUVBINNBLATIAN TN M TAaHUUsTnay lUaerinee

& A o \ ') A v a o ¢ A A A ° o '
ﬂizuauﬂﬁiﬂlugdﬂﬂ’]d’mi’sNﬂ%LW81%Lﬂ@NaaW’ﬁYl’Nﬁfyfy’m&Jﬂ‘i:aﬂﬁﬂ’]W ﬂ']%illl%?i'ﬂ\‘]

v '
o o

Uguiunu a9613znaunanueInneen139an1IN19N13aa laun n13gudITilanuias
(Inhibitory self-control) miﬁcﬂﬁ@ﬂq’u (Flexibility) wazn1saatddaAutuluszozusnisy
(Emergent metacognition) G591 sznavlddrsaudnszuzd JiAn1s wazn13 N BLAZNT

M

3.3 WIKIAANYHYLNLINUNNHENITIANIINNINITAA

nfinmduadnpanuninuzesaueasludiuiiaiugunzuIunmis
sadyyudinadiisnwmunaone e gapldianeumifannufiddadszamine

a a A = a a uz é’

\TITAINLINIANBN AIUazLBUAaIH

a a .y
3.3.1 NIl (Luria’s theory)
(3 6 a a | L a A v A A

ainauiaat lsnnluds giio iluindszaniainsiuaziniading,

[
' o

s A & A v a A a v 6 . .
W@N%’]ﬂ’]i‘ﬁ’]’ﬂﬁﬂﬂ@] Lﬂuv&uﬂua I INYITIU TN A RATIAIUTITN (Cultural-historical

psychology) flangatilutsila.a.1902-1977
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QL%‘H (Luria, 1966, 1973 8190 91% Chan, Shum, Toulopoulou, & Chen,

v a A o & o ° ' o A A o

2008) "l@am_rmmmﬂuauaamaowgwmﬂ yznavldarani13vinen 3 sawrannidanluinis

Immmmﬂagu‘%nmﬁmauaa ﬁmhﬁﬂamﬁﬂﬁ"uLLa:auaaﬁhuﬂas"lﬁﬂﬂﬁﬁmﬁagmaaﬂnm

FABNFTDINRUNNLWNITLTITRR 3ANT LazIaLALTaYN ATAUARUNUNANBINALVL

(temporal lobe) §UBINALT (parietal lobe) LazRNBINAUYINENBE (occipital lobe) HIWNRIY

wunAUNUIUENINALNIN (frontal lobe) FMWINNFINTT AILAN LATATIIFAUNDANTIY

28IYANN lugiunanunTIveIaNadIaIuniin (prefrontal cortex) 1 Iid18iliaq ﬁgﬁﬂaﬁmm

Judulanaidugiganaesinuuazaiuguanufdauazwndnssy maldsuuaiduuiion

auadﬂﬁuwﬁﬂ@maww:auaomuﬁﬁwq@ﬁfu ﬁlxﬁﬂﬁqﬂﬂagzyL?(ﬂmmmmsnlumiﬁwﬁ'u

A a ai o 1 =] a ﬂq: dql/ &

NIDATIVROUNANITUNILFAIBONNN LLazawvaﬂgmmamaaﬂqummmlumuwugmm
mﬂ&iaumqawwa RN UTI® W30 LRz

= a . ) =*

lull 1973 9130 (Luria, 1973; 8140414 Chan, Shum, Toulopoulou, &

v @ A A @ & = v & A o ° o

Chen, 2008) lawauaIaslalansuiaiduvasanadnauniindy Ssinazianltlunisaa

AT8IN193aanenadain lunsUsuifinalsldsunsunisiafan lMiuuua3iT8 (Reciprocal

v =Y QU o q; U, (23 & qq; § va (24 Qq:

Motor Program) mgmh:Lum:"lmummlﬁ'l"ﬁﬁamu‘[mﬁmmuﬁa%yuLﬁﬂmuI@zaaaﬂia

uazlilddoaulderasnds tialadulFoIauldzniansd N1Vt Hanuszilinazdas

[
o o

‘]Jﬂdﬂ?iLLﬁ@]daaﬂﬂﬁdﬂ’lil,ﬂgl‘a%vl,%’lLLUU&@II%&T@"E [ANAZR2S LLﬂSLLﬂ%ﬁ@T’JElﬂ’]iLLﬁ@]dﬂEml%‘ﬂ’N

avnuina @unsialasldiidu-duile-dila (FistEdge-Palm Test) % #onusziluaz

Qs ) a; [ A (23 a' o =} A 1 A o (%
lasudsslvnsdiavasanunlds lagisuainiida 19suila s daeudau lagazaad

@ '
o A

Wmmuﬁﬂﬁﬁ’aﬁq@l,mﬁazﬁﬁvlﬁ nath LmaaﬁamaagL‘%‘ﬂﬁiﬁmsﬂszLﬁumumimﬁau"l,mﬁa
NIFAIT RN UA NI TINULIEFINITANUNITANUNAAUNAVaIR A w”aﬁﬁmm@;ﬁnﬂ
) = ' A a =2 o v ' & o A

auadvl.mummﬁmama;mmmaiimmmw wvlmgmwLm’nﬂua’m%uwam@LLum@Lwa
AsFauANNAaUNALDaIdUNIIABUIZEININGN Lm:ﬂg@LLuuf@ﬂﬁfﬁ'@mimamsﬁmaq
FUDIRIUAUN

3.3.2 Lm'aaﬂizuuﬂ'm@uﬂﬂua%% (Supervisory attentional system -
SAS)

Norman L8z Shallice (1986; a1909 1w Chan, Shum, Toulopoulou, & Chen,

2008) "L@TmmmjaumeﬂLLmﬁmaogL’%'U‘l,uﬁaamsﬁ’nr}wnaaawaaa&au%ﬁﬂ URZAINULIIAG
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ea o
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ea o y @ o o A A o
3. gnwmInines lisansalaaau ldagretiwmg nIadnavasnmanseyi
MduReudanlna
4. FBMITNAIANTBE9RIN Iz kAT
s’ai o | U aaa v a{ a A v
5. an1un1Itinsniuazdasionvusljisenlaaauninofunioazeod
2ANUAaFIA 13
I(ﬂUmiﬁwmmaaszuumuquﬂaﬂwaulﬁ]ﬁfuazmﬂlﬁmvlsjmauauaa@ia
AINITGHNUIINNANTIVITo AU ILENFTUHFA116149 9 (Sensory information) 19
a s & a A o 1 o Y A o a g/ 1
80 luNG TINNTABUARBILLLER I UNARINEINlRIAan I Rana1ad1 9 Tdaiuna
Uiudsuanufauszwndnssuluaniunanidns g o duazdnaliuana limansariany

whnangladisa

3.4 NM1FIANNBENITIANIINIINITAA

Tuwwnarvat WA 8 I NIINUNIRITIUNITNLNLINLANTIAN A BENITIANIT

NIM3Aa wazWUINlUgI913N 9 MITaNNBENIIIANIINIINMIAaludntguisnu thaan
% [ o o I3 A [ v XK = N = =3 [~3
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Menad SININamLLUIawansuehduldianisanuuadans (Top down) @1931nM13
% 1 Qs A Qs o &/ 1 v Q o Q =3 3 |
m‘lumas:m:mummemnmumﬂmmpLuumsmmmuL@mLaﬂimmwmm:mﬂﬂ‘lu

a ' & A Y o o o & )
NANININNANVBUW (Bottom up) DIRDAARDINUAINNITNIINNWBINITNINY Y I@E]ﬂ']?)@]
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WITVVDI Isquith LAZATHE (2005) LAYNIAITIANNBEZANTIANITNINNTAN b
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Aaliifansfaidsadiamaasale (Fisher, Hirsh-Pasek, & Golinkoff, 2012)
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Abstract

Executive function (EF) skills has been highlighted as a potential factor for many
cognitive development. One of the most important cognitive indicator for the
transition to school is early academic achievement which includes mathematical and
reading skills in preschoolers. However, it has been less explored on how to establish
EF skills through daily school program. The current research created a 4-week EF
skills training program through playing games for preschoolers (Games for Enhancing
Executive Function — GEEF program) which integrates the executive function main
domains: inhibitory self-control, flexibility, and emergent metacognition with Piaget’s
type of play called game with rules. Participants were 120 typically developing 5-
year-olds from kindergartens in Ratchaburi, Thailand, divided into two groups:
experimental group implemented with GEEF program and control group with normal
school activities. The result indicates that GEEF program can significantly improve
the experimental group early academic achievement comparing with control group.
The research also suggests that EF skills may be one mechanism which helps increase
early academic achievement in preschool children.

Keywords: executive function skills, early childhood development, inhibitory control,
flexibility, meta-cognition
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Introduction

Preschool education is important for the transition to formal school as crucial skills
are developed during this period. One of the most predictive factor for school
readiness and later school success is early academic achievement which include early
mathematical and reading skills (Schweinhart, Montie, Xiang, et al. 2005; Lonigan,
Burgess, & Anthony. 2000; Diamond, Barnett, Thomas, & Munro. 2007). The early
mathematical skills are 1) numeracy 2) measurement 3) geometry and spatial ability
and 4) logical thinking. The early reading skills include 1) letters knowledge 2)
phonological awareness 3) vocabulary and 4) symbol understanding.

According to many recent research, executive function (EF) skills has been
highlighted as a potential factor for many cognitive development, including early
academic achievement. The executive function domains evidentially emerged in
preschool age are 1) Inhibitory self-control 2) Flexibility and 3) Meta-cognition which
includes working memory, and planning and organizing. (Blair & Razza. 2007; Bull,
Espy, & Wiebe. 2008; Lan, Legare, Ponitz, Li, & Morrison. 2011; Vandenbroucke,
Verschueren, & Baeyens. 2017).

In the past two decades, there are many researches focusing on how to assess the
executive function skills in preschool age children (Garon, et al. 2008; Anderson.
2002; Jacques, & Zelazo. 2001; Espy, et al. 2001; Zelazo. 2006). However, the study
about how to integrate executive function skills practice in curriculum for
preschoolers to enhance other cognitive development needed for school readiness is
still limited.

In this research, the Games for Enhancing Executive Function Program (GEEF
Program) was created by integrating all the domains of executive function emerged in
preschool age children (Isquith, et al. 2005) with playful activity adopted from
Piaget’s game with rules (Piaget. 1962). The pretest and posttest of early academic
achievement and executive function skills were applied. Also, the executive function
skills were tested for the mediational effects between the GEEF program and the early
academic achievement in preschoolers.

Research Method

The study applied the quasi-equivalent control group design (Campbell. 1971) with
the pretest to test the equivalence between the experimental and control group and the
posttest to test the differentiation between both groups after implemented the
experimental group with the GEEF program.

Participants

This study was implemented in 2 kindergartens in Ratchaburi Province, Thailand. The
second-year kindergarteners were in the second semester of the school year 2016 and
they were about to be the first graders of the primary school next semester. The
participants in this study were 120 typically-developed second-year kindergarteners
(60 boys and 60 girls) divided equally into 2 groups: experimental group implemented
with GEEF program and control group with normal school activities. Age of the
participants were between 64-77 months (M=71.39). For the experimental group,
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parents were asked for cooperation in their children attendance at the program which
took place in the normal classroom during the school time.

Instruments
Games for Enhancing Executive Function Program (GEEF Program)

The program used in this study was the integration between executive function
domains (inhibitory self-control, flexibility, working memory, and planning and
organizing) and playful activities which includes 6 games with rules according to
Piaget’s types of play classified by cognitive complexity. The games used in the
program were selected by the following criteria: 1) attractive to children 2)
developmentally appropriated 3) in accordance with the executive function main
domains and 4) adjustable for simple and more complex rules.

This 30-minute-session program consists of 3 phases: 1) Introduction to the games (2
sessions) 2) Simple rules phase (5 sessions) and 3) Advance rules phase (5 sessions).
The program was implemented 3 times per week, 12 sessions in total.

In the introduction phase, the participants in the experimental group were told stories
related to each game, combined with the rules of the game. Then, it was followed by
the simple rules phase in which the children could choose the game they were
interested to play. After finished all the simple rules phase, the program moved on to
the advance rules phase in which the rules of each game became more complex and
required more skills.

Early Academic Achievement Test

The early academic achievement test consisted of 2 parts: early mathematical skills
test and early reading skills test. Both parts were based on Thailand national
preschool curriculum. The early mathematical skills are 1) numeracy 2) measurement
3) geometry and spatial ability and 4) logical thinking. The early reading skills
include 1) letters knowledge 2) phonological awareness 3) vocabulary and 4) symbol
understanding. The test was used with both experimental and control group, before
and after the implementation of the GEEF program.

The early academic achievement test was conducted on 100 second-year
kindergarteners which were not the participants in the study. The reliability, difficulty
and discrimination of the test was tested. The Alpha Cronbach’s coefficient of
reliability of the total test was .91. The total test was also in adequate level of
difficulty (M=.74) and discrimination (M=.30)

Executive Function Skills Test

The executive function skills test used in this study was developed from the Head-
Toes-Knees-Shoulders Tasks (HTKS) (Ponitz, et al. 2009). The test was translated
into Thai version and the tasks were thoroughly analyzed with all the main domains
of executive function. This test was selected to measure the executive function skills
as it is appropriate for teacher use and school context.
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The test is the direct behavioral observation test. Children were asked to do the
opposite of what they heard. The correct responses gained 2 points; the incorrect
responses gained 0 point and if the children self-corrected with the correct action,
they gained 1 point. There are total 20 items and scores ranged 0 to 40.

Results
The Equivalence Between Groups

Before the implementation of the GEEF program, the early academic achievement
and executive function skills of both groups were tested to analyze the equivalence
between the groups. The dependent sample t-test analysis was adopted. The result
showed that both group had no significant difference in every factor as shown in
Table 1, indicated that both groups were equivalent.

Experimental  Control Group Sig.
Factor Group (n=60) (n=60) t (2-tailed)
M SD M SD

Early academic achievement
- Early mathematical skills 1362 132 1425 262 -1.681 095
- Early reading skills 13.17 334 1355 302 -.660 S11
Executive function skills 1347 604 1327 6.77 A71 .865

Table 1: Comparing pretest means of early academic achievement and executive
function skills between experimental and control group

Comparing Posttest Means Between Groups

After the implementation of the GEEF program in the experimental group, the early
academic achievement and executive function skills of both groups were tested again
to analyze the difference between groups. The dependent sample t-test analysis was
adopted. The result showed that the experimental group early mathematical skills
means was significantly higher than the control group at level .01, as well as
executive function skills, and the early reading skills means in the experimental group
was significantly higher than the control group at level .05, as shown in Table 2.

Experimental Control Group
Factor Group (n=60) (n=60) t
M SD M SD

Sig.
(2-tailed)

Early academic achievement
- Early mathematical skills 1599 230 1394 389 3.511*% 001
- Early reading skills 1504 303 1392 311 1.988* 049
Executive function skills 1783 455 1348 6.57 4.216%* 000

Note: **p<.01, *p<.05

Table 2: Comparing posttest means of early academic achievement and executive
function skills between experimental and control group
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Mediational Role Analysis of Executive Function Skills

The matrix of correlation between each variable was utilized to test that the variables
had no multicollinearity condition which could cause the decreasing of the efficiency
in predicting or describing the dependent variable (Kline. 2005). Moreover, the group
variables, which were nominal scale, were represented with dummy variables: 0 for
control group and 1 for experimental group. The results of Pearson’s correlation
coefficient between 7 variables were shown in Table 3.

Variables 1 2 3 4 5 6 7

1. Group: 1.000

experimental/control
2. Math T1 -.153 1.000
3. Reading_T1 -.061 240** 1.000
4. EF Tl 016 373%*% 0 324%% 1.000
5. Math T2 308**  516**  .328**  277** 1.000
6. Reading T2 A80*  .324%* - 650%*  .650** .518** 1.000
7. EF T2 362%*  341*%*  230%  474*%*%  465%* 338** 1.000

Note: Math=Early mathematical skills, Reading=Early reading skills, EF=Executive
function skills, T1=Pretest, T2=Posttest
*Ep<.01, *p<.05

Table 3: Correlations between 3 cognitive variables, pretest and posttest, and group
variable

As shown in Table 3, paired data of group variable and executive function skills was
not exceed .85, indicated that there is no multicollinearity condition. The correlation
coefficient between executive function skills and early academic achievement
ranged .303 to .432, indicated that the relationship between variables were linear
correlation which proved that executive function skills significantly correlated with
early academic achievement.

According to the testing for mediation diagram as shown in Figure 1, the regression
analysis was implemented to test the mediational effect of executive function skills
between the GEEF program and the early academic achievement in four steps (Baron,
& Kenny. 1986) as shown in Table 4. The results of the mediational analysis as
shown in figure 2 and 3.

(EF skills)

X , > Y
(GEEF Program) C (C ) (Early academic
achievement)

Figure 1: Mediational analysis diagram
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Step

Analysis

Diagram

Conduct a simple regression analysis with
X (group variable) predicting Y (early

> Y

academic achievement) for path c alone, ¥
= B() +B 1X +e

Conduct a simple regression analysis with
X (group variable) predicting M (EF skills)

forpatha, M =By + BiX +e

» M

Conduct a simple regression analysis with
M (EF skills) predicting Y (early academic
achievement) for path b alone, ¥ = By +

BlM+e

> Y

Conduct a multiple regression analysis with
X (group variable) and M (EF skills)
predicting Y (early academic achievement),

Y

Y=B()+BlX+BzM+e

> »>Y
c

Table 4: Mediational analysis steps

M
MEF skill&

s SRR

(GEEF Program)
skills)

(Early mathematical

Figure 2: Results diagram of mediational analysis between GEEF program, executive

function skills and early mathematical skills

M
%F skill&

. TR 0T) s

(GEEF Program)

skills)

(Early reading

Figure 3: Results diagram of mediational analysis between GEEF program, executive
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Conclusions

This quasi-experimental study was intended to examine the efficiency of the GEEF
program on the early academic achievement in preschoolers and to study the
mediational role of executive function skills that lied in between the GEEF program
and the early academic achievement. The program was created based on all main
domains of executive function that emerged during preschool age, combined with
playful activity which is developmentally appropriate based on Piaget’s theory of play
categorized by cognitive development: game with rules (Piaget. 1962).

Before the implementation of GEEF program, both experimental and control group
were the equivalent in early academic achievement and executive function skills,
confirmed by the pretest results. After all the 12 sessions of the GEEF program were
finished, the posttest results showed that the GEEF program was efficient as the
experimental group gained significantly higher scores in early academic achievement
and executive function skills than the control group. These findings support the
hypothesis that the GEEF program contributed of executive function main domains
can enhance both executive function skills and early academic achievement in
preschoolers.

In agreement with the literature, there is relationship between executive function
skills and early academic achievement, both in early mathematical and reading skills
(Blair & Razza. 2007; Bull, et al. 2008; Lan, et al. 2011; Vandenbroucke, et al.
2017). As the correlation coefficient analysis found that in pretest and posttest, both
variables were significantly and positively correlated. Although, the correlation
coefficient between executive function skills and early mathematical skills is higher
than the early reading skills. Moreover, the mediational analysis confirmed the
relationship between these two variables, suggested that the executive function skills
effect the early academic achievement as complete mediator between the GEEF
program and the early academic achievement.

Research Implications

The present research is the sample of how to integrate the developmentally
appropriate activities that can enhance executive function skills in preschool
curriculum as these skills are crucial for many cognitive development, including the
early academic achievement which can predict the school readiness and later school
success. Also, the integration of executive function skills can be extended to more
variety of activities to help improve the quality of preschool curriculum in the future.
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