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# # 6183341427 : MAJOR ELEMENTARY EDUCATION

KEYWORD: Computational Thinking, Game-based Learning, Mathematic Teaching
Nalinee Duangnate : EFFECTS OF USING GAME BASED LEARNING IN
MATHEMATICS ON COMPUTATIONAL THINKING OF ELEMENTARY SCHOOLS
STUDENTS. Advisor: Asst. Prof. YURAWAT KLAIMONGKOL, Ph.D.

The purposes of this research were: 1) to compare the computational
thinking abilities between a game-based learning and a non-game-based learning
group and 2) to compare the computational thinking abilities of a game-based
learning group between pre-test and post-test. The examples were 60 students in
grade 3. The research instruments were 17 game-based learning mathematical
plans which examined qualitative assessment from the index of item-objective
congruence and computational thinking subject tests which examined qualitative
assessment from the index of item-objective congruence, difficulty index,
discrimination index, and reliability index. The data were analyzed by using the
mean scores, the standard deviation, and the difference of mean scores with

independent and dependent t-tests.

The results of the research were: 1) the game-based learning group had a
higher computational thinking post-test mean score than the non-game-based
learning group with a statistical significance at the .05 level and 2) the game-based
learning group had a higher computational thinking post-test mean score than a
computational thinking pre-test mean score with a statistical significance at the .05

level.

Field of Study:  Elementary Education Student's Signature ........cccoceeeeeieenenns

Academic Year: 2021 Advisor's Signature .......ccccoveeennne.
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IR ANUEIAYTDINTAMTIAILIN BIAUTENOUVDINITAAINATLIN N1TIANTTITEUS

NANASUNITARLTIANUIN AZNITINANNAINNTAIUNTANLTIAIUI

1.1 AUNUNYVDINITARLTIAIUIN

Wing (2006) la@nwuaglimaunuisassnisaadsmuinindunssuiunisand
d’ ¥ % o aa o aa % dld a a
Weasstunsmuuatymnazisnisunlelym lesdausisunlyninddsz@nsninuay
winngay WeldlunismAineuniedszuiana meun Denning (2009) TA1umgI1A5AA
Wernuradunssuiunisinegriiuaidudunoulunisfiatsauinazunladeyun
nsmunsAadwIn wasldiiensiaaeuitisnisudlelymndenldaunsainluussynd
Aulgmniianwazadisiuniali

N3ANE1UITEVRS Wing (2011) nanfsnisandemuliuinduianssuiinduly
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I v | Y a ¢ = v o =
Wunmsuidgmedrsmannvatglutyniviluuaslureuiunes Gegenadesiunisfine1ves
Woollard (2013) fina1131n1sAneAuIzfaaudun1sAnag 1 dudunautaziinisusyiiiu
AMNTINVDIVYNINITDAITEIU

anndudaasunIsaauInenfanshazmalulad (2561) AUNUIEVDINITAALT
° & | 2 o a | & = a
mmm'}L‘tJunizU’mﬂ’mLﬁlm{]igmamqLﬂumumau NsAneetUmRUUNE Lo FULUU
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NN15AN®IIUITED9 Angeli and Giannakos (2020) TAINNNLNEVBINTAN
WBIA UM UTIN B 98191 TN TDIAUIIUIULALAIAY NTLUIUNITANAITUINITLA LY
Yo neuvseenilusivazidendey ¢ Lagidonsneavideafdrfyveadam wagnisiamn
Tunoun1swAdam wenainil Li et al. (2020) dslvinnumuieinnisfaderwanduguiuy
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So, Jong, and Liu (2020) naInsAndIr i un1sAnfidanunainnaie @
Usznaulumenisszyanszdidgyeslynnaznisianisdymiiiludiudes AM9ARE
AsanAududeukarn1sWdsuntaciym nsdestuaruiinnaiafionainduain
msuilatigm sadsnnslivgua Seaslfludaymiitianududou aonandesiunisinuives
Palts and Pedaste (2020) WiaaumunginnisAnidsdmnandunszuiunisanfiusenauly
fonsliimana mslessideya wagnsadisassdnszuiunauidymenaudunou 3
annsaldlaludgmiifianududeuwar iidudouls wavnszuiunsindinanasSududae
miﬂmmﬁ]mmLLazéuqmﬁ'mimaaULLazUizLﬁuma

N13ANYIYBY Hooshyar, Malva, et al. (2021) T¥AMUNLIBVBINTITAALTIAIUIUTN
Furtnweiiisdostunssuunsudtamusenssuiumsanegraduduney sadansly
ANA uanand ISTE (2021) gslienumangvesnisindsduiainduinuenszuiums
witayaldtulamldesmannvang

INNIFANYIAUNLIBVDINIFAMTIAIIN Fea3UaIm1503 N 15ANTIRILIaTY

!
a a =

WnwgnszuaunsanunJymedraduduneuniivses@ndnim Gelsynaumsesnusznoudl
narnvany e luldunladyuindiaaududounielidudou wazaimsaululylu
PinUszaniu

3

1.2 ANUEAYVDINITARALTIAIUIN

(Y]

nsAadsmuniiauddyluanissed 21 savinSeuasldsunisimunsious
szfuUszanfnwaudeseduiseufne Weliarusafauiwarldinuefindanliian
Uselemifumues annsdnwanuddefiiedemuinnmsindssundanuddey il

1) ilddladnearvesymuntu Feszviliuszduliiasdndedlelauas
wadalunisuidynn nsuszdivdedidnvesnisslenarinadaildlunisudd ym
uenaniddsmaronisuszandldiedosiontomaiiatuliymilu msdunudeauslmlng
dunszuIunsaneg 1 luwmnduna (Wing, 2012)

2) Duinueiidrdglunisfauddynilumanidu 9 uenwilearnineanis
ABNANADS 19U N193U N15U3NT N3fnen Saudensveaiien nsinseuIunswilives
mMsAmdsdasinnaieilesiunsszydnuauassUuuuuvestiyyviousinsanisuen
seasdenddyvesdynity Lﬁaiﬁuﬂﬂammimﬁ%miLLﬁlsu”Léfaa'm‘]Uiz?m%mw
(Snalune, 2015)

3) szuindededninveIsuntyn) (Mohaghegh & McCauley, 2016)
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8) fWaninwensaenssikesdusiudviune wasilanuduiusiuaudise
N9N15ANY (Lockwood & Mooney, 2017)

5) Eiﬂl,a%uﬁﬂmm‘ﬂ‘ﬁmﬁgma (Borges, Menezes, & Fagundes, 2017)

6) \iisilonnalunisimunszuiunisuiiymiegisiiaaien (Ouyang, Hayden, &
Remold, 2018)

7) dWuviruaifinseineInsaeuimes (Ferguson, 2018)

8) dnasunsldenisaeuseulatvhliAnianssufivannuaie (Arora, 2019)

9) iuinweiiinainszuvkaznisussutana Woldsunswaurinusiudaas
anunsoluiauianssulmlliiuatouasdauasandstu (5¥es andnuel, 2561)

10) WinvinwenszuIunskAtymuaznsAndauusssy (Cansu & Cansu, 2019)

11) WududdglunisiSeuiuadaemans (Li et al, 2020)

1NAITANYIANUFIRYVBINITAATIAILI F9a10150a5UIINTARTIAIL I
amudyluynaans Taslawregadslunsudluym Wesannsanideduansinly
dladnuarveslym muiinisusefiniimsuidymuaynsdenaiasdienldudtamin

a wva a a

a a a 1 dyu a Y v a ¥ =
wngauuaziiysednsninegsls uenanidulalanialidniieulaatiouijufase A
N138USUAMNANASILAZTDRANAINVDIAULDY WIUWAIUITINYLAITANIATIZAAR DIV LAA
Anwaunauukaraiawsapslalumsiseuinalulad fedmasrienisiauiuinnssusig o lu

BUIAR

1.3 93AUSENEUYBINITARLTIATLIE

Un3nnnslédnuesdusenevtesnsandsfiuias fiedl

Csizmadia et al. (2015) namasesfuseneuvosnsAndeiuan fai

1) Msfansandnuazveslym nsuidyniviedsnisiedraduduney vwie
mi%’@ﬂfjmaﬁauﬂaﬁiﬁ%’uastfJuizw (Algorithmic Thinking)

[

2) M3dnseaviBenvestyni Tnswvaduseazideaiidifyuazldddy vie
nsvililamiy o Senvaredeadatulymiinglasunsudlonineu (Decomposition)

3) M3szygUnUUTEednuazyesliam udnhsuuuuvieisnsiaeldinyssendiy
{]iymﬁlﬁﬂ%ﬂw\i (Generalization %38 Patterns)

4) nsvilidgunilanugdudautiosas Inen1siiansandiuges o Wiednvuzlanie

WreNasanauduiusuesinustudgmiiu  (Abstraction)
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5) MsUsziiuIIsMslunsuAdgmtumvunzaunseld donraesivadsinesns
ekl saufinsSeuiieuinisnisladnaansivunzauiign (Evaluation)

Shute, Sun, and Asbell-Clarke (2017) na1790999AUSLNBUVBINITAALTIAIUI O

be

2N
1) msuendeymlidudiuges (Decomposition)
2) nsanaududeuvesdyni lnen1sisevideya sULUUMSoaNvEUaIlaYa
wanisaiaguiuulunisuideym (Abstraction)
3) nMspanuuunsruIuNskidyegraduduneu (Algorithms)
4) nsUSulgedARana1n (Debugging)
5) NMSAERUIBN1TWATYMEN (Iteration)
6) msvguiuunseTsnsunlamn (Generalization)
Borges et al. (2017) Na120999AUIENDUYBINTIAALTIAILIL ATl
1) nMsfiasananszddyveadann (Abstraction) WWuaiuanunsalunisssydeya
MIeTuazlRendfyy LieanAududauustym
2) nstimswa (Logical Reasoning) tuminuaiusalunisiansanauuigiuiag
1d dil’ A 1 a L3 a a o [ A
Junugiuneduasuesdusznaunsfneiuialuiiudu o
3) A1sAnludunau (Algorithmic Thinking) LﬁumsmumsLLﬁﬂﬁujmﬁﬂisﬂaué’asJ
3 A o <
YUADUNINUU
4) n1sszyteyavesdymliiludiuges (Decomposition) Uun1sduundeys
WeliAnanudnla asnsaunlawidudiu o wazanunsauseifiuld GeesAusenaunenan
zwanANUTUTuToIT
5) N33 UUIYU (Generalization) Wussdussnauiigieliuidynidae
a a ] = ~ dl' 1 2 vas v v
N13AITUIAMUMLIDU AULANANS saAUBLles e TRausade nlgsuATgymla
9819990152
6) NM133nn13Ueya (Data Manipulation) Wunszuunisildinsesiislunisdum nns
fa1sanegadau waensianisteyalveglusumsvisegiudeya
7) nsuseidiuma (Evaluation) Wunisuseliuinisnisundamdinarivaivauuay
fusgansanunnIIvounI
a v [ L4 ! = (3 = a v v 6
457v5 Andnwal (2561) Nd@130999AUTENDUVBIIINNITANYIIIURALFUATIEY

29AUTZNDUVDINITARLTIAIUIY FITd
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1) n3uenesAUsznau (Decomposition) LUUANMUAILNTAIUNITIATIZIA LENLEY
dnwaigniedeyavealymitfiosnis

2) n19n13Ukuy (Pattern recognition) L“flumsm'gﬂLLuumaa‘i’]aujmﬁég’wﬁ’u
mnuaansalumsinngy nionsmarmduiusseninadoya iethudinsgimaniveg
LLé’aﬁﬁ%miLLﬁﬂ@mﬁagﬂLLUUSUaaﬂmmmﬂquﬂﬂuﬁmﬁu 9

3) AMSAALUUUINETSH (Abstraction) Wumauaiursalunisdane n1sun
mudNUS NMsdudamdnnsudengud nsmiauantATuAnAn Ty 9 n1sm
sUnuunzaslumsuAtamidosns

8) mswaundudane3ity (Algorithm) Wuadwidemmuaddutuneulunisinay
vizoudlademideants udhavaduwuuirunSefsuiduseuu Wielianunsath g
AUz UUUIEINaNaRRUNILADS LA

anduduasunisaeuineamiansazalulal (2561) na110999AUTZNBUVDY
nsAnder I feil

1) nsuuslgnlugsenifutymnimiesiuges (Decomposition) lHun135dn
Msteya dnwazveslym videnuseniliudiuges Wleanmnuduteuvestiym

2) n1sia1sagukuuveslyna (Pattern recognition) Wun1siaIsauIgURUY
wnlihy dnwaupiin q Tvestoya viefinrsaniisuuuuledindendstunieunnsieiy

3) psRansananszddayvetiem (Abstraction) Wun1suendnuaeiid dyeenain
Snuaueiilidddey

8) nsepnwuUsanesfiy (Algorithms) Jumeulunisuitymmionisie Tned
Suresrdmieismsidany

Lamprou and Repenning (2018) na1284849AUEN8UIINITAALTIAIUIIE 3
eAUsTNEU ol

1) nMsmanszeslann (Abstraction)

2) MslansIsunteyn (Automation)

3) MTATIERLer UszIluisuAUeynn (Analysis)

Ouyang et al. (2018) Wl@UeBIAUTENBUTDINITANTIATUIN 9 B3AUITENBY S9i

1) mssaumdeyaiildantiym (Data Collection)

2) mﬁmﬁwﬁ%’aa&a (Data Analysis)

3) nsynauadeya (Data Representation)

4) nsgvunmsanluduneu (Algorithms & Procedures)
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5) m3dwunisesyyteyadndymitudiuges (Problem Decomposition)

6) NsszutayadAnyvaslaym (Abstraction)

7) nMsanaesiswnludeu (Simulation)

8) mww%ﬁﬁl%f]mwﬂugﬂquﬁuu%maﬁﬁ‘%{]mw}ﬁﬁaﬂlﬂﬁﬁuﬂzy‘vm%ﬁ'u 9
(Parallelization)

9) mslfiaTesilelunmsmuaunszuaunsuilatiym (Automation)

Csizmadia, Standl, and Waite (2019) na178999AUT2N0UIBINITAALTIATUIU
5 93AUsENOU

1) msfisandoyaviesvaziBuniidfny (Abstraction)

2) nsvvaunsanduduney (Algorithmic Thinking)

3) NMsuenIgazideavseteyaiiudiutes (Decomposition)

4) n1sUseifiunamen1siansanindsunlatdymiminzauniaduluniugaussasd
w3l (Evaluation)

5) MefiansuLuUIy arumiley anudenles nion1surdsuRtdynfumn
Uszynaldniutaymini (Generalization)

Angeli and Giannakos (2020) 8179099 9AUTENDUVBINITAALTIATUIN 3
aefUsEnaU il

1) Mswenigymiidudeuduilymess 9 (Problem Decomposition)

2) mnﬁﬂzy}masmtff]u%umu (Developing Algorithms)

3) n1sNansanalsed1Ayvestgyun (Abstraction)

Palts and Pedaste (2020) na1afisesAUsensuvesniIsandsriutaiu 3
pefUsEnau dil

1) nsfiarsanteym (Defining the problem) Wunsfinnsandeyansesieaziden
Y3ty LLaﬁzqsﬁagaﬁﬁﬁaﬂm{]mm

2) nsudtulayunn (Solving the problem) Wun1353usudoya nN1508nNKUY
nsrurumsuitymegraduduney nmsldiedosdelunmsudtym

3) N1TILATITINTITHATYYT (Analyzing the solution) Lﬂuﬁﬁmmgmwwmﬂmm
Womdnuasfinilewdedoulostu naaaaunseuiunsuitymuaznisussdiung

de Jesus and Silveira (2021) na128999AUSENOUVBINTANTIAIUILTY 4
eAUsTNEU ol

1) MsszyreaziBunvaslywbidudiuges (Decomposition)
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2) msdaunanuugy wwaldu visennumideuvestaya (Patter Recognition)

3) MssEUnNgViseAUdNTuSuaLUUFURs UM (Abstraction)

4) MsooniuLTumeun LAY (Algorithm Design)

ISTE (2021) namisesddsznaunmsandadiuin 5 ssruszneu feil

1) nsuiateyavestiynivieszuuliidudiudesiiolfaruisadanislfine
(Decomposition)

2) nafununslagieseiteyaieniuarfinnsanuuusunieniani sauds
nIsNansanaudAgyvastym (Gathering and Analyzing Data)

3) nsiansandeyadfnyreslamn (Abstraction)

4) nsrurumsvisen1seenuuueglutuneu (Algorithm Design)

NNNIANYIBIAYTENOUTBINTAATIAILIN {ITod AT 1EiIAUsENBUNITAALDS

AN IS eea U
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AN5199 1 NSAWASIZITBIAUTLNBUNISAMTIAIUI (5D)

IN3AYINS
2
et =
I =
. =
® :
+ =3
I3 () oo —
29aUsznaU Q gl x .
a & o ol P s . AUD
N1IAALYY = £ « <3 3
. Q| @ | 2 @ 3| ]| 8 ] ()
AU S| 3| | 3| S| €| B 2| 4] S
N Ny N~ e ® C — N o N ©
= 3 Y w| Y Q rl % s~ D
© ~ N \,a c () - © (= -IJ; =
+— . - e o — +— o © n
o| 5| =| 2| = © Wl O 3
o B Slagl €| 2 B = O 9 I 4
S| B 9| S| Z| 3| w T| I = 9| §
Pl u 7w =y C © = o w0 8
El Y| V| w| R Q| © £ ] wl O -
N| 5| & 2| 2| €| >| N| o x| | W
wm| < o| @ < S 3| ‘@ c © o|
Ul |l | | & 1| O] U| <| a| ©T| 1
= ~ ~ @ [ = N = ~ - ~ =
13. NMSUNI5
wAtgymi v 1
NanNany
14. n15kY
ERR RN v 1
wAteym

IINNITAUATILYIAUTENDUVDINITAALTIATUIN WUIINTITAALTIAIUIN
Usznousae 5 earuszneau fe niswuslyniludiudes (Decomposition) LTun1333y
foyavanuaindayviidmuels maszyaudiniuduestoya (Pattern Recognition) 1fu
N1TLARNINIR BT UIBLUUTUMSALdNTUS eI wariBealudyni Anuwmilow wsemdy

=

wanA1e Nanunsadanalaegredaiay n1siansuiaseafyvesdaymi (Abstraction) 1u

¥

n1sseydeyandrAgyuasiarudniu weidlldlunssuiunisudledym nisesnwuy

Yane37iu (Algorithms) lun1silsunseedursarnutunsunisuilatyn Tnalsumsus

Qe

=

TuRBULINEITURUgAYINY wazn1sUszidiuna (Evaluation) 1Dun1siiansaninisnisudly
Tymndenldilulumuieuluniogauszasdeslymiidmunlivield wiolunisduug

o

mensuideymianludssendldludymininddnvaradeadaiu
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1.4 nmsdansiFousiidaaiunsfndeium

mMsdnnsiBeudiduaiunisaniBsduianilfinGsuamsaimuianuaansols
28 19UUTLANT NN LAZUUIZANANTINTE 21ANT15ANIIUITEUBS Buitrago Florez et al.
(2017) IfiausuuamenisianisSeuiidaaiunsandeiuaegimanvans laun nsld
Aanssufiaiiouass msliiivlest Scratch 71w Python nsi3euiannUszaunisaiads uas
3aleLny uanaNTeLATeves Faber, Ven, and Wierdsma (2017) galaiauonisdnnisisons
WowauinisAndsdualutnfoussduuszoudnuiludasey 8 U lneldwonduag
ScratchJr fafunwilusunsuiiolinsinuznsdeulusunsa

M3ANY1YITEuaa Brackmann et al. (2017) lddanisiseuiiflewamneuaninsa

AuNsAaLRIAlusEauUsaudnulneliltnauimes Falinanssusall

A15197 2 FhegenanssuNAdNaSUNISAATNAWIIneRanssuPluldrauRLmeS

aNI5Y 29AUIZNOIUNSANLTIATUIIN

1. 1. msuwvslgmiludiudes

Plantar un arbol 1 2 ﬂ'ﬁ@@ﬂLLUUGUUUG]@UﬂqﬁLLﬁ{jiyJﬁ']

1. mMsmguiuy

2. MNTOONLUUTURDUNITUAUQYIN

Monica’s Map Activity




a{' o I a A a a a o a N v a s
H1T19N 2 9\'3@EJ'Nﬂ"Uﬂﬁsll‘VlaﬂLaillﬂ']iﬂ@LﬂﬂﬂqujﬂﬂﬂUﬂ"ﬂﬂiiﬂﬂlﬂﬂﬂjﬂawwrumai ()

20

N 3
5 e‘o\o‘
5

e SO0000006
H 134
eooe @-C}G-E}-D—-:;@—'@
Monica’s Automata

fanssu 29AUIZNBUNITAALTIAIUIN
3. 1. msmansedragueslam
LOS ELEFANTES
2. ANsMgULUY
x= ] v,
e 3. N199ANWUUTUNDUNITRAT YN
sobre la tela de una arafia
como veia(n) que resistia
fueron a llamar a otro elefante.
— XesX4+1
= J S X<10, REPETIR ESTROFA
Elephants Activity
4. 1. nsmguiuy
I s ” s @ . 2. N38BNLUUTUABUNTHAT Y
=P O S r
0 2 ) O 5
| =1
=S
Tetris Activity
5. 1. msuwislgmiludiudes
T i 2. nMsmianseaAgyvaslym
3. MIMFULUY
JANRE 4. N3PRnwUUTURBUNITLATYIN
2222232222 222222212222
(T2
Repetition Drawing Activity
6. 1. mswislaymidudiudes

2. msmansedrnguaslam

3. N159NLUVTURBUNITUAT Q¥

(‘1'7im: Brackmann et al.,2017)
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N359ANISL38U3ANUITeves Rodriguez, Kennicutt, Rader, and Camp (2017) &
LU UINNITADULNDAILESUNITANUAINITANIUNISAATNANUIUAB AN TUNADAWNT

[
v

1599311 Inwagulasiail

ANSN 3 AIPYIINAINTSUNALATUNITANLTIATWIN

29AUsENAUNITAN  NRBRNISISEUS
Topic Pets Story Carney Story - .
LYIATUIN 284 Bloom

Character Melanie Mouse — Detective secret M5y LaUDTDYA A1537

encoding secret message  message nsila
Search Deliah Dog shoe  Odin book nsAneedu n3UTELIUNS
search search ‘?jgumau
MST Tunneling ants ~ Railroad nsszyansedfy  nsussend
Y3ty
nsAned1ady
Funou
FSA Delilah Dog Fortune telling  n1sseyansedifyy  N1saseasse
schedule robots Y3ty NTIATIEN
Binary Animals hiding  Camey workers — msunauedoya  N1530
Numbers hiding QUEIRTHIE

(‘1'71'm: Rodriguez et al., 2017)

Chang et al. (2018) lfausuuInianisdnianssunisiSounduasunsinida
AuIlEnagnsn1sianIsiseuinatesueuy laua n1siseuilaelddynndugiu
(Problem-based Learning) miﬁauiLLUU‘iwﬁa (Collaborative Learning; teamwork) 1135
Seuslaglilasanwdugiu (Project-based Learning) n1siseusineldinuidugiu (Game-
based Learning) Lmaﬁmmuﬁ%miamaﬁaui (Scaffolding) ﬂizmumim’ﬂmﬂmm
(Problem Solving System) RETEBIGHR (Storytelling) miﬁau;ﬁmaﬂaqmémiﬁﬂmm%a
38U (Systematic Computational Strategies) miL%‘E’JuiiﬂSﬂli’fﬂizaumiajmqquw%z

(Aesthetic Experience) ﬂﬂiﬁ@ﬂﬂit%SuiLLUULﬁuﬂuﬁﬂﬁ (Concept-based Learning)
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nsiseudmeniuduiussenininseulazaauiawmes (Human-Computer Interaction
teaching) N15:38uslaeniseanuuuidugiu (Design-based Learning) n13i3uuslnglddiu
184519N18 (Embodied Learning) n13danisiseuslasagilugudnans (Teacher-centered
Lecture) N5I38U3NTAALTIAUIANBE198TA15 005104 (Critical Computational Literacy)
LLazmi@amwumsﬁ‘auiﬁﬁ‘]umﬂa (Universal Design for Learning)

n13An®191uITevee Ouyang et al. (2018) lilauanuInianisdnnisFeuiiie
fimunsaadsiuinieguiuunsasunuuduas (56) dsuszneulusme nsaisany
aula (Engagement) n13d13291az AU (Exploration) n1seduneuarasy (Explanation)
n511lUlY (Elaboration) wazn1suseiliuna (Evaluation)

AdBwes Boticki et al. (2018) Itausuuimemsdanisisouifieimuinisanids
AaniluinBeuseiudszaudnuvsnenisldinudiauinazinunsznu feaenndeiy
NUITHV (Kuo & Hsu, 2020) finanndsn1swauinisandemuinliivssansnnene
nsldinunszau Robot City FamsdnnisiBeuiseinudsnanazdenaliiAnujduiusuas
3zé'fumﬁﬁmﬁqa%u Sﬂﬁ”’qé’qﬁua%mmﬁﬁml,%qm&awa

Saxena, Lo, Hew, and Wong (2020) iﬁLauaLLu’mNﬂfﬁ%’mﬂ’mﬁsuilﬁaﬁmmmi
ARLBIAIUIMEE LEGO, Tic-Tac-Toe, Bee-bot, Unsnmiinansnainsusesiiu, nionsly
WA LagaINNISANYIUITEUeS del Olmo-Munoz, Cozar-Gutiérrez, and Gonzalez-
Calero (2020) naNIuuIIMsInNsBousTiduaunsAndeduuivanzanlutnboy
szaulszandnmannsautalu 2 dnva fe nsdnfanssunuuldldaeufiamesuazuuy
T¥neufiunes TednuasiimvandmivinSoussdiulszanfnumadunisianisFeus
wuulildneufinmes Wetni3sulugunishadsmnauddailugnsiamaioudlngld
AOUNILADT

uaN21N{ Scirea, nbsp, and Valente (2020) lflauauuinisnisinnisiFousiiio
AUASUNITNAUINTAATIATIUIUAILLANNTEAU FID8191U Robo rally, Twin Tin Bots,
One Zero One, Set, Qwirkle, The dragon & flagon, Space cadets Way Crabs & Turtles
FeluwsazinuayliruaynauiulaztisianesdUsznouTeIMIAnIsA A

1NMsAnYINITEANITSsuiiiduaiunsandeiiuin Jsau1soasuitnuamig
mMsdamsSeuinduaiunisandeimnaluinGoussdulszandnuazdesiamnlminiFeu
fanudfiugrudiunisiadediunlaeFuainnsianiafouslaslildneufianes uas

a va a Ya = a a4 a 4 A a £
Laaﬂiﬁﬂf\miimwayﬂaUWu ﬂzaquqiﬂisﬁﬂ‘ﬂﬂiiﬂLﬁll@u‘i]ﬁﬂﬁi@EJQLﬁ@Qi’]']V]LﬂWGU‘UELu
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aa o A o oa Yo o v Y = ] =
FINUTLANNU LQJQUﬂLiUuVL@TUﬂqiwwuqﬂjqugwu‘ﬁquLLa'J@UQa'uJ'ﬁﬂs[fﬂl,ﬂll‘ﬂiaiﬂiuﬂﬁll

dusaguegnshglunsimuinisfndeimuinlidudouday

1.5 MIINANNEIHITAMUNTAMTIAILIN
NMIANITENUINTIAANELTAMUNTAMZ AU FULUY Al
111338984 Brackmann et al. (2017) ldlausmsinanuanunsaladuin dail

1) wuuInn1sARLTeA1UIal (Computational Thinking Test; CTt) 1uuUUgDULUY

o

Jnile Feazussiiulssiunusenaume sluvimivesnisamderuan wuamiesnisaoutaym
LAZANYUTVDINTITUAT QI

2) ¥ANaNssY Bebras (Bebras Tasks)

$n9819NANT51 Bebras (Programming Lamps)

3) ulws DrScratch

11AF889 Shunte et al. (2017) léinausnisinanuanansanisandeiuan sl
1) wWuUARUNULAZLUUd1313 (Questionnaires and Surveys)

2) MsdunwaiarnsEanm (Interviews and Observation)

3) N5t iulaed Scratch (Scratch-based assessment)
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4) n15lEnUUIINITEI19EAIUN1TIdNa99 (Game/Simulation-based assessment)
WUUIANISARLTIAIUIN (Computational Thinking Test)

5) UUINRBIUIANLTIANUIN (Computational Thinking Models)

U378 U89 Rowe, Asbell-Clarke, Gasca, and Cunningham (2017) na1231n1514%
11t Zoombinis ansatanldifieaeuanunsan1sfndadnnld WesntelinGey
Aaidervgienisnadeuseuuuinuniannsaruuunagouldatunas lananisiniid
Uszansnm

NUIT8VDY Moreno-Ledn, Roman-Gonzalez, and Robles (2018) tautauanisin
ANNENITAMUNISAATAILIN 3 SULUY il

1) CTt (Computational Thinking Test) Wue3esilofiinnnnuanunsalunisudteym
shevinsensAndeiiuin SuvngiulinGeueiy 10 - 16 T

2) Bebras Wuunuuiaiivang funniaserguazanunsoliiiiewmiouanunioudmsu
nsaeuinANIUNSEUILIYIR (Program for International Student Assessment: PISA)

3) Dr.Scratch Wululeda@ldluiauinisvesainuaiuisadiuni1sandsuan
dmiuasuaziniseunieny

N15AN¥IUITEVUDI Menon et al. (2019) NE191711N1TTINAIINAINITANITAA
Badmnaaunsaildlaglfinureufnnesuienisiduesainy Fezteliindeuiaiig
nszfetesulunsmaseuuaziinauasatunsandidonudiunisAndeiiun

11U 89 Hoffer, Baroni, Fronza, and Pahl (2019) la@nwn1sinad1udn
Beduan wuhaunsatald 3 dnves dedl

1) MsAndwIn Ao Msmeveduysiirvualile

2) msRauidam fe nszuaunsudilym Feseneude 7 tuneu lduA nssey
Y nsmvuaaunuiendefete Yy malddu nnswauisuinianiseddynd
n1suszendldauilunisuadyni nasdnassnineinslunisundy vt nsianiy
nTzUIUMSKATYM tagnsusziliunssuiunsuAtym

3) M3asassh Ae MsliiBnsnTenszutumsuAtymsuiuudunYsegndldsy
Jayyiivun

1AdBves Allsop (2019) AnwimsiaruannsasmunsAndeiunmesuiuud
wanuate lown nrstidniseuasiany nsldiuled Drscratch nsdanangfnssues
ﬁfﬂﬁsuﬁumzﬁﬁamimﬂy’qmiwjm N13n329h upgRNsINANINYaINIIATEYNEY 9 MIauU

¥

AuniBeu n1sinmenisundamnivuslilazinunnais iinissuldlanisnisAnme
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M5ngUnsendsusdute n1sduniwal waznisuinuiiflosdusznouveanisAnid
Aunnuldlunisusedu WednBeuldiunsinanuaunsoegiaainaneds agyinli
HAN15I8ATEUARUUIUTANAIUNITAALTNAIUINM AINYENTEUIUNITAA LASNEANTIUNT
ISgUINTARLTIAUIN

ASANYINTLUIUNNTINAIUAINITOAUNITANTINAILINVBY Labusch, Eickelmann,
and Vennemann (2019) na1231015AATAUIMLaE N1 ThA T ey vl N32UIUNITAAT
pfpAdstY nanfe sunsuiindsdonisszyfedeiiliuiymilaeninu tunouiiaoshe
nssryazideadesludguiiioliamisoudluldlaeds duneuflamfonisuenasd

o w

Tudunazdrrlunisuilatdym Juneuiarenisaiamnisnisuidgmnduldlanans q

(% ]
[ = o

sULUU uazduneufiiAenisidenuazinisuitgmuld dan1sinnuannsasunisan
Fedunamarnsuidamiildlrenisuansnszuiunsuilymnusuneudtedy
INNTANYINTIAAMUANTOAUAITAMTIAIUINM aunsaasuIFUuuUNITin
ANENNNSAAINNAINTRUNS AN NI adluT T uUszandAnw Tiud nsld
nuvisensasanunsaisiassitelninSeulauidaymaninaviedaiunsalify 9 wuu

N13uAteyn Bebras LUUADUAIUNIBLUUAITID LWUUAUNG KAZNITAUNUITUTNIEREY T3

£%
a Ya v

nsinanuamnsasinaniliveasidiuuiaivainvate ieAnynadugns Wwuin1sves

£
= 1

UNIFIY LasNEANTIUNANTUITNIUTEU

2. winAangafiun1sdansiseuilagldinulugiu (Game-Based Learning)
a = % & an v & o 4 =

wwaAnn1sseuslagldinudugiuasiniedudunisiiusslevivesnsnuuiie
THlun1sdnnisiseus winsaswulfnidnwasiuand1eiu @aliiniginisvateniula
o = = = 7 a = | a = % <
Mn1sAnwuUSeuiiguntaewudfn Farnuuanievedwifansseusiaeldinudugiu
waziniflindufanisdnnisseuilagldinudugrulunisldinuiiemuyszangamly
maseuiuasiyauszasdiaiaunuliszauanudisa dauddusulunsdniuianssy
Younuun wazliiiunislisneda luvazindfvdudunisiiesdussneuveuny 38013
wuiny viseanunsadlunuunldlunisianisiteous wasliddudidunsessTadmsugiau
(Al-Azawi et al., 2016)

msfnewfnngiunsiseuileeldinudugmu saduwwifenguiulunisiung
wlditeuselevilunsdanisitens WeliinSeulasunianuiiazauduiiainianssy

va o [

FRveunaueaszddy Fesznaudie 6 Ussiiu laun anununeveanisseuslagldiny

e

Jugiu anuddgreanisseuslagldnudugiu Ussnnueany wuan1seankuuin
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11901580 TUABUNITIANITEEuTAINLLIAnNITSuslaeldnudugiu uazdiedis

msdnnsseuilegldinudugu

2.1 Anumnevesn1sdanisseuiiagldnuidugu
tndmmsvangviulinnuminevesnisseuslagldinudugiu annmsfneuide
983 Clark & Qian (2016) lananainisiseuslagldinudugiuindunisadisusseinie
nsseuslagaeaunINNTidnuLieas1eIAnLTavinveNfoINTs BaRaNTIUNSSEUST
Tnudugrutiaznertesiunisuiledymuasimedndeuliussamnegveany 8nvis
v & A a o & = = v a a wva
nudadudenisseuinasaunsnillomvesunseuativlung FeluvaednSoudjifae
losuiinuwzuazgauIINUMSBUNTouiU (dnsnua Useaiuan, 2561) aenndesiunuify
109 Al-Azawi et al. (2016) na133n15dnnisiseuilaeldinudugnudunislidndeuidou
sulufanssunisiseusluvaziduiazivinszvaunisiseuidanuiiaulanignisiiy
ANAUNAUY
11U338049 Del Moral Prez et al. (2018) limnuvuigvaanisseuilaeldinudu
! [ [ [ aa L= Aa o ! [ [y [
Fndunmsiudnnssuaninlewnunionuidanwasnsaiauuiuldlunseuiunisin
Aanssuniaseus Feduasuanudnialunisseuivesiniseu wazn1sfnw1auideves
Sousa and Rocha (2019) fnwIn1sukuIAAnNIsSauslaeldinuidugiuuiiiamuw
< ¥ o v a [ ! ! < [ = v
anudugilalvauniigvasiuiAnfinaIndunseuiunisinnisiseuslasldng
wanvangULuULiensEAuLAzmUIINYE RIS
NNIANBINITANMUNLI809N15TAN 155 suslaeldinulugiu Fsaunsaazuin
nsseuslagldinuduguduisnisvsenssvaunisulanlannnisuinuuiUssgndldiv
L a Ya 4 Y ¥ a YV a a 1
nsianmsieusiilenuaenndesiuteniuiiuuniteu lnglvidnFeuiiunuinluniseuny
Junsriwlszauaudiianievssaimvneveany Mmillnsdanisseuimuiuifadngtd
ADIIAUTTEINIANSTITEUIIARALaYNLAEas190IARNINTouiY 1neaAIdanLNTN
TUUNSEUNTONITHAUTIN YL TE1I1YIAANTTN wagRINTTUNIAVUAITRAINTI MY

AMUANNNS VBRI LNg VR LAUTITALIU

2.2 anwdAguein1sinnsseuslaeldinulug
inimnsvaneriunaniianuddgresnisieuslaeldinudugi fad
1) WalannalvidnSeulditeusanderanainveinuiaauas i ludoRanainaengt?

(Plass, Homer, & Kinzer, 2015)



27

2) Szj'asa%ﬁmimmﬂawﬂaum (Hsieh, Lin, & Hou, 2016)

3) ai9ANNunTeesoTy dewmadani1siseuiuaznisauivinwenisuilymuay
N3ARDENIRITUYIU (Hsieh et al., 2016)

4) duEsuANE 150U ANUFUNUSTERIsEgnLaslevasunseuli
e (Al-Azawi et al., 2016)

5) ﬁqLa%:um'ﬁﬁ@L%aﬂasméw'%aﬂmﬁﬂaujm (Al-Azawi et al., 2016)
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Wutumnou LN UL DY
AUIULEY
NYADIN
5. A5 paansnleann  wadnsilean  waswsileain  luifanadws
Usziiiuna msutgmluy  msuadgmiluy nsundawlu 210003
(Evaluation) nugenrdes  nugndes uilil  inuliignsias uAteymluina
Anuaulaf ADMNAADINY wazliaanndng
Muuslyvseld  Waulud Auaubun
Muualivseld  Auualn
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4.2.4 dwvvianisAnderuiuneuisulayndsisulaussres1a1sn
USnw Lilensadeuamuaenndesuazimanyanvestedany sauienwdld udaduiu
NsUSUUTaRAlummAugI

4.2.5 YuuinnisAnideiuiuatiuneussuas ndauseuniuiulgamy
AMuuri1vesenanssfivine lauereinssnandidsiiuszaumsalaoumsininadineans
uarnsARNIBaAuIAL S1uU 3 viu ilenTadeuAINABARdBILAL AN ANYR TR

[y a a

funsAnIAIWIN uaumMsUTuUsaunlunmAuugih MndufiTsaenUszd
ANRYIAIINARAARDIVDIENTIAMULA (Index of Item-Objective Congruence: 10C) U&7
AsiunsUTuUTunlumumiwuinTasEmsInandl il

1) uflosuruufiAu 100,000

2) Ysudsunildimnzauiuindsutudsyaudnui 3

3) ufludfldfnaAmne

8) uilvdTussuazlandymuosuuuasuliinSoudannudile

1NTIU

M5NT 13 A1PTIANNADAARDIYBITBAINTNAUNNSAALTATLINYDILN TN (I00)

L ) lole loc
ol s1enIsUsEIiu — — AYNUNNY
flausey nanLIeu
. Ja0nARDITLNINTD
1 N13IANTEUIUNTT 1 0.67 L. )
mauiuingUssad
5 HanARDITTNINTD
2 N3 InNEIY 1 1 . )
mauiuingUssad
5 LanARDITTNINTD
3 N3 InNEIY 0.67 0.67 . )
ANDINAVINGUTE A
5 JanAADITTNINTD
4 N13IPNEIY 0.67 1

mauiuingUszasa

4.2.6 YUUIAAMUAINITOLUNTAATNANUIAUATUND UL S ULAL A IS U

UFuussuilumuauwuriivesmssnand luneasdldiuinieuiladlinquidinune e
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ATIFADUAMAMNLUUIATITRMEAINIULEIN LA ASILIATIMUN BadlinaudilunsAnden

[
v

LUUIR P98

AIALEIN (p) 1A1 0.20 - 0.80

AU UA (1) TAfaws 0.20 July

AN 14 LERIAIAINNYINLALAIBIUIITUNRUUNDUS U

foil AA2138N (P) A181U1RTUN (1) GHINBERIY
1 20 43 aunsaldla
2 30 33 aunsaldla
3 44 53 aunsaldle
4 50 47 awnsaldle

ANSN 15 WARIAIAIILYINLALAIDIUITIUNAVUNEILS 8L

ol AANEIN (P) A197URWUN (1) ayudagau
1 25 33 awnsaldle
2 35 70 awnsalgle
3 64 33 anunsalale
4 36 23 aunsaldla

4.2.7 $uuuiannuannsalunisandeiuaatuteudsulasnasioud
Hunsnaaedldudiinasiageuanudulsie

4.2.8 93719@8UAIINTIB I UUAMUIMLT B AuTesL UL A NEINSalY
MsAnLBsRuaTIatuneudsuLaY nE LS B (nrvaeuaulugauin) lnen1smaay
Forfuaneduusansanduiusuuuiiieddu (Pearson correlation coefficient = 0.734)
INAISNAFDUNUI M UUIAANNEAINITALUNITAATAIUIMATUNDULS B LA A LS 8 Ul
ANUFURUSAUSEAUUIUNATS

4.2.9 ‘Li’wLLUUﬁ’mmmmmmlumiﬁmL%m"ﬁmmﬁﬂ%’U‘Ugumzmnaau

AMNNLEURABDITENUS N Inelinusanase wihluldiungudmane
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5. MIgniiun1smaasuaziiusIuTIntays

¥
a Ya v o a

N19398ATIUEIILANTUNITIANITFHUTAUUNUNITIANITLS B U A AAIANTAY

Y

waRnnsieuslagldinudugiu Besduiuuasiivadin uazsiusIuTINdayaIEAuLeY

(% 1%
o

r-:il‘ a o % v a
FAUAPUTUNDUAIL
5.1 MIAUTIUTINToYAnoUNIVIAGRY
5.1.1 wuzdi3eeniseu aUsrasAnIsiseus wagisn1sdnnanssy
= v a = v [~4
nsseuINLAansseusiaeldnadugu
@ % 1 Y} 1 % 'y} I a @
5.1.2 INususdeyavesngumedamenuuasuatuneuseuly
LA 50 W9l
5.2 MINUTIUTINTOYATZNINNIINAGDS
[ a $ 74 a 5 a =l 124 [~4 v
Jansiguiadinaaniauwuiannisiseuilagldinudugiu dae
LNUNITIANITISEUS 17 WHUNITISEUS Wuszezian 9 dUavt U viay 2 A1ulSeu

AU EURY 50 U7

~ o a Y A s ° ~ a & = ap
ATIN 16 Iﬂ’iﬂﬂﬂiﬂ’]iﬁ]@]ﬂ’]’iL’iﬂugﬂmmﬂ’lﬁm’iL‘JENR]’]‘IJ’JULL@%W“U@EW] “Uuﬂi%ﬂllﬁﬂ‘wﬂﬂ‘l/l 3

AN miden1siteus t13a9fidau JTuNaou
1 VA UNDULTU 18 UNI1AN 2564
2 Puautdunldiiu 100,000 19 UAS1AN 2564

AYBAATLAALAZNISHTEY
3 miavanaTIulugy 25 1n51A3 2564

Fruudunlaiiy A5

il 100,000 A5USIUNBUI U 26 UNSIAY 2564

5 N19L3E9EAUIIUNIY 1 NUATUS 2564

WUUSUYRI WU UYTe L.
6 L 2 NUATUS 2564
anaafiazwin 9 Ay

NTIHAUINIAEAITAIUINLA o
7 . 8 NUATNUS 2564
finsna

NSUINLALAITAU A

N3 INAUINTABNITHIUING L.

8 9 NUANUD 2564
n5NA
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A Y} a Y a s ° = a o = A
M1 16 Iﬂﬁﬁﬂ’]iﬂqi"ﬂﬂﬂ’ﬁlﬁﬂuzﬂmmﬁﬁlﬁmiLi@\‘i"ﬂqu’]uuagwcﬂﬂﬁu@ PFUUTLONANIUN 3

(si0)
Asen  vdlemsieus EENTLRY Tuisou

nskaaulpensasaulis o

9 15 nUAUS 2564
N13N55918
NI NaaUlAeNIIRIAUINIg o

10 16 NUAUS 2564
n3zany

N1SUINKALNITAY — .

nsAveIilivsuAly
Uszluaduanualuananisuan o

11 177 . 22 nuATiUS 2564
wazUsvlendadnualuaninig
au
NI INAAMYBITIUIUNI
AN 100 200... 900 uay L.

12 \ B 23 nuAnus 2564
NSV INAAMVBITIUIUNTI
wannu 1,000 2,000 ... 9,000
NSNINAAMYBITIUIUNI

13 nanAvIILILANUSNIAEN1T 1 funax 2564
N
NSV INAAMVBITIUIUNTS

14 NANAUIIUIUANENLABNITAS 2 fiuAu 2564

nnsaN Ao

NSV INAAMYBITIUIUEDS .

15 o 15 fhunea 2564
wanfiu 10 20 ...90
NSUNAAMYDITIUIUGDY

16 NANAUINWILADIANLAENIS 16 flumy 2564
AN
NSWALIANUITANTT WY .

17 L. 22 funau 2564
Wigfunsan

18 n1sAvass s Aty

Usgleadryanualuaninisaa

23 funAy 2564
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A Y} a Y a s ° = a o = A
M1 16 Iﬂi\ﬁﬂ’]iﬂqi"ﬂﬂﬂqilﬁﬂuzﬂmmﬁﬁlamiLi@QQWUUULLaSWﬂﬂm@ PFUUTLONANIUN 3

Ga))
Asell  wdlensiseus EENTLRY Tuisou
19 NAAOUNSAUTEU 1 flunAu 2564

5.3 NM5AUTIVTIYaYandmaaADs
fusiusudeyatniseunguiiegisiiswuuasvatunasiowdy

1387 50 w19

6. NMsATIEdoYE

mseneideyalumsidendsil Anneeruuunnuansolunisiaifsdiunes
tniFeunguithming fail

6.1 nsllUsunsuadfiodinumanssieadf Independent Samples t-test vl
WisuidisuazuuumuaanslumsAndaiuiamdsouresiniFeudilasunsdameiseus
adiamaninuuulAnnsiseuilasldinudugiuuaziniFouiliiunisdnnisSous
AIAPFNARSLUUUNA

6.2 n151lUsunsuadfiedsaumians (Statistical Package for the Social
Sciences: SPSS) fwafii Dependent Samples t-test HialU3auiisuazuuuA Aoy
mMsAndadnaesinGeudilisunsianisiseuiadnmansmuuunannisisouslagld

< v a 1 =
LﬂllLUUE']H%@QLﬁUULLﬁ%ﬂ@ULiUU



P
unn 4
a c Y
Nﬁﬂ"li')Lﬂi"l%W"Uaﬁda
mﬁ%’aﬁaamami%’ﬂmsL'%‘auifﬂaimmam%mmLLmﬁﬂmsﬁauﬁﬂai%mmﬁugmﬁﬁﬁia
n13ARLBAUINYeIlNIT s U TEaNfnwTignUseasAveIn1sIdeY fe 1) WalSeuiiiey
ANENITAUNTAATAILIMYRINS B UTlATUNTIANTSIS B U ANNA AR SIULLIARANTT
L'%&Jui‘lmsﬂfﬁmmL‘i’flugﬂul,t,azﬁfﬂL%ﬂuﬂlé’%’umi%’mmiﬁauﬁﬂzﬁmmam‘uwﬂﬂa LAy 2) Wie
L‘LJ%&J‘ULﬁaummamﬁﬂumiﬁmL%ﬂﬁwmmﬁumﬁﬂGauﬁlé’%’umﬁmmiSsmifﬂaimmam%mm
a a % [~4 1 a v a Va v = o a 54
wwarnn1sseuilegldnuduguneussutasndsiow fidedainauananisinseideya
MU IngUsTaAnITITe Al
1. nan1suUSeuiguaIuaIuisaluni1sAMRIAIUIMYRIT NS 8 UNLASUNITAA
maseusadamansnuuwiAnnsiseuiaeldinuluguuasinseunlasunsianisseud
ANRANEASLUUUNG
2. nan15USeufisua1ua1N1satun1sAN A UMY aId NS sUN RS UNISIN

msseuiadamansmuwiansseuiineldinuiluguieuieutasndaioy
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13

1. Han15USguisua1Na N5 lUNISAALTIATUINYBINNISEUNEASUNISAANISIS B US

e Q@

U

a ¢ a a v < v a vy Yo ) o
ﬂﬂmmammuLLu'mﬂmitiﬂujﬁﬂElshjmmﬂug’mLLazuﬂLiaumlﬂ'iUﬂ’l'iﬂﬂﬂ’l'iL'iEJui

AmAAEASUUUNR

L

Y]

o L) o) a a [J v a AY Yo v a b4
’J"ﬂ‘c’,lL‘Uiﬂ‘ULV]EJU@’J’]SJE“I']ZJ'WQELUWWQWL“U{IQWU'JGJGUEJ\‘]‘UﬂLiﬂumi@i‘Uﬂqﬁf\]ﬂﬂqiLiﬂug

e

N & a = P & U v a Ay Yo o Y A &
Adlad1ansauLAnn1sseuslagldnuduguduinSeunlasunsinseuiadinaans
LUUUNRAIENITNAEDULN DS s U UALRASUDIALLUUNA WS sUMIETUTHNSUAD AL D

Fapuenans (SPSS) Tasuandlum1snen 17 way 18 aail

= ~ = ' = a a o v a v a aY Yo
AT 19IN 17 Naﬂ'ﬁLUﬁEJ‘UW]EJ‘UW']LQ@EJF’]%LL‘UUﬂ'ﬁﬂﬂLsﬁ\‘iﬂ'}u’JﬂiwaﬂLﬁ?JuqJQQUﬂLiEJUVlVLﬂiUﬂ'ﬁ

JanTsiseuatamansvasinssungunaewainssuNgAIUAY

Uniseu N Mean SD.  WARNIUDIANLRAY t p
NHUNAADY 30 18.700  5.961
: 8.133 5.590 0.000*
nguAIUAY 30 10567 4.207
*o < .05

91NM15197 17 3INNNTNARBUAN t (t-test independent) AzLuLANIAAITIAIUIN
viaFouanazuuLLdiy 32 azuuuveainBoungumaassiliiunisianisioudadamany
munuAnnisiSeuslagldinudugiudiuiu 30 au fidedsazuuunisAniBaiuiumnds
Bou (X) 18.700 Azuuukavdudeauuiasg i (5.0.) 5.961 dutniSeunguamuauillésy
msdanisiSeudadnamansuuuun@siuan 30 au dAnadoezuuunsAndeiuamdasen
(%) 10,567 AzuuuLazdudsauuLInsgIu (SD) 4.207 Fufurnadsnsuuunisinids

AuuvdsssuvesinSsungueaesanInisunguauauegeiidyd Ay neatansy i

.05
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M1399 18 manTsi3euliisuAadenzsuuuNAndRunlandsisuresiniunlasy

N5IANTSISEUIANAManIUaslnSEUNGNAaR kAR NS EUNGUAIUAY

il ndey N Mean SD. wadwasAnRdy  t p
N13IANTLUIUNNS
1.1 nauneaes 30 3.333  0.994
msudslgmdu . 1.267 5.599 0.000*
o nauAIuAl 30 2.067 0.740
AUy d 4
1.2 naunAaes 30 2.000 1.203
ASITYAIY , 1.100 3.973 0.000*
o nauAmIuAl 30 0.900 0.923
AUNUDVOIVDYD ¢ ‘
1.3 nauneaes 30 1.733  1.461
ASRANTAN , 1.400 4.783 0.000*
L. nauAIuAY 30 0333  0.661
ansvanngy ¢ |
1.4 nguvAaeY 30 2433  1.654
N1590NLUY , 2.100 6.256  0.000*
. nquAIuAN 30 0.333  0.802
2aNBINU
15 naguvAaes 30 1.067  1.230

0.800 2956 0.003*

msUsediuna ﬂzjmmmm 30 0.267 0.828

ANSIANAIU

nguvAaes 30 2.700  0.702
2 : 0.500 1.800 0.039*
nauAIUAY 30 2200 1.349

naunAaes 30 3.567 0.728
3 , 0.567 2.100 0.021*
nauAuAN 30 3.000 1.287

ngunAaes 30 1.867 0.819
4 , 0.400 1722 0.045%
nauAuAN 30 1.467 0.973

*o < .05

31NA157991 18 F8 1.1 1INN1TNAGBUAN t (t-test independent) A¥WUUNTITUUS
Uymiludiudosndsiounnazuuuiy 4 azuuuresinssungunaaesilasunisdanis
= Y a ¢ a = o I ° P a I
Seuiadiamansmunifanisseuslegldinufugiudiuin 30 A dAedeaziuunIswus

Jyruludiugesnduiou (X) 3.333 avwuusazdruileuuuuinggiu (S.0.) 0.994 du
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v a ! A vo Y] a Y a ¢ a o a a
‘LlﬂLiUUﬂﬁjllﬂ']‘UﬂlleLﬂiUﬂ"li"ﬂ@lﬂ'ﬁlﬁUuzﬂmﬂﬁ’]a@iLLU‘U‘Uﬂ@ﬁnu’Ju 30 AU UALRAYATLLUY

nswustymiiudiugesndasou (X) 2.067 azuuulazdiudssuuninsgiu (S.0.) 0.740

1%

saluARfeazkuunssryleyannlynmdussuvesinteungunaassgenintniseungu

9

'
aad U

muAegiidydAynsaianseeu .05
U9 1.2 31NN1IAFDUAT t (t-test independent) AELUUNITTEYAIUTURUTVD S

[

TayandassuInAzLuLAL 4 azuuursslnissunguvaassiitasunisdanisieus
adinAansauwuIAnn1siseuslagldinundugiudiui 30 au ddeisasiuunissey
ANUFUNTUSYeItayanauseu (X) 2.000 AzkuukarduilgnuuiInggiu (S.0.) 1.203
) v o ' v vo @ = Y a s a o a =

dwdniFeunguaivquildsunisianisteuiadamansuuuunAdiuiu 30 Ay dAuade

ATULUNTTZYANNFNTUSYItayandusey (X) 0.900 azwuulazdudsauuunsgIy
(S.D.) 0.923 AutluARRgAzLUUNTTSEYANUENT USRI aALTuvesinTsUNquVIAaDs
gandndniseungumuaegiitsdAynatiansyau .05

1Y v

19 1.3 3INNINAABUAN t (t-test independent) AxLUUNITANANTUIETEAARYNE

FEuINATLULAL 4 AvluwrattnEsunguvnaeilisunisdanisiseudadinmansaiy
a Ql o & ° a A a o w

wwiAansiseuslagldinadugiudiuau 30 au danadoazuuunisnisiasanaisedidey
VAT (X) 1.733 Azuwuulazd ulonuuunsgiu (S.0.) 1.461 dwdniSeunguaiuaui
lasun1sdanisiSeuiatinaansuuuunfdiuiy 30 AU dANedeAZLULNITRIITM
ansedAynauseu (X) 0.333 AzluukazduleouuuunsgIu (S.0.) 0.661 Aslurnadey
ATWUUNTRANTANANSE A AT EUYRITNITBUNGUNAaRIEINITINITEUNGUAIUANBE 9

Y [

Toddnymeadnfiseu 05

19 1.4 3INN1INAADUAN t (t-test independent) A¥LUUNITOBAKUUBANBIAUNET
Bounazuuuiy 4 azuuuvesinidoungunnassilésunisinnisiseuindamansay
wAansSeuslagldinudugiuduim 30 au Sanadenzuuunisesnuuusaneiiumds
Bou (X) 2.433 azuuuuazdrudeauusnasgu (S.0) 1.654 drutniFeunguniuauiilasy
msdanseusadinmansuuunddiuiy 30 au fldeAenzuuunsesnuUUSaneITmAs
5o (X) 0.333 ﬂzLLumLazﬁauLﬁmwummgm (S.D.) 0.802 FauARALATLULAS

o o

PONLUUSaNa NI suvetinisungunaaeganittiniseungumuaneewiityd Ay ng
anAnNTEAy .05
99 1.5 INNIINAADUAT t (t-test independent) AZLUUNITUTEHUNAIINATLUY

Bu 4 AzuuwveinisaungunnaanlisunIsdanisieuiadamansnuwuiAnnisseus
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Tngldinadugiudiuau 30 au SAnedsazuuunisUssdliunaduseu (X) 1.067 asiuulas
| = \ v ] Ny 9 = Y a I3
drudeauunnggiu (S.D.) 1.230 dudnissungumuauilasunisdnnisiseusadineans
LUUUNATINIU 30 AU TANRAEAZLUUNITUTEEUNANAUTEY (X) 0.267 AZWUULAY
drudoauuninsgiu (S.0.) 0.828 feluAnaduaziuunsUssliunanduisuvesinEey
nauMeRBIENN NS EUNduAIUANag T AR INEDATISEAY .05
IINNITRINTUIALRUUNTAATIAIUIUAIUNITIANAIIUINWUUIANITANLTIAIU I
Uoay 4 ATLUN WUITE 2 1INNITNAABUAN t (t-test independent) ALUUUNNTIANAIUNAS
= v A ! Av Yo (% a 2/ a 4 a a v
SeuvesiniSeunguveasantasunisdanisiseuiadinmansauuuiannisiseuslaglding
Jugiudiuiu 30 Au daedsaziuunsianadunaaseu (X) 2.700 Azwuulazdiu
Jeauunnggiu (S.0.) 0.702 dutiniSeunguamuaunlasun1sdnnisseuiadnmansuuy
Un@Aduiu 30 AU dARADAZLULNITLEAINANITLATYnIMaLSeU (X) 2.200 AzLUULLAY
! d‘ L gj ! Ql' Y v a v A !
drulesuuninggiu (S.0.) 1.349 MTUANARUAZIUUNITIANAUNEUSHUYRITNISUNGY
naasgenIinseuNguAIUANegNlitedAy At ANTEAU .05
U8 3 3INN1INAHOUAN t (t-test independent) AzUUUNITIANAUYDITNLTHUNGY
M v @ = Y a 13 a a ¥ & °
naeelasuNsianisiseusatiamansanuwuiAanisieusineldinudugiudiuau 30 au
fAnadunruuun1sianasundasey (X) 3.567 azkuuuazdiuiewuuuinsgiu (S.0.)
0.728 druinieunguaruaulasunisdnnisieuiadinaransuuuunAsiuay 30 A i
1 dl ¥ U a -~ U :j 1 dl
ALafgArLuUNSkaninanIsunlymnaausey (X) 3.000 deduaziuuuwazdiudesuu
WM (S.D.) 1.287 ANRAYAZUUUNITIANAIIUNSUTEUVBILNITEUNGUNARD I8N
L% a ! ! o o L QQdI o
UniSeunquauAueglitedAynsadanTeau .05
U8 4 3INN1INAFUAN t (t-test independent) AzUUUNITIANAUYDITNLTHUNGY
naapefilasuNIsIanNIsteusatinemansmunuifanisseuslagldinudugiudmam 30 au
feafgaziuun1sianaunausey (X) 1.867 AzkuuuazdiudsnuuuInsgiu (S.D.)
0.819 druinieungualuAulasun1sdnnisseuiadinaransuuuunAdiuiy 30 A i
ALRABAZIUUNITLERINANITEA T Inauieu (X) 1.467 Asdunzhuukazd utdosuu
WM51U (S.D.) 0.973 AefuANafeAzIUUNTIANANUNEUS LY NS UNAUNARBIEINTN

Y [ N

UniSeunquatuAueglitedAynsadanseau .05

o
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2. namswWIsuifisuanuanansalunisanidsduanvesinBeudldsunisianisizeus

adinAaasnauuIAnnsseuilaeldinudugrudeussunasaaseu
fAdoSsuiisuauaunsalunisaniBsdunesin SeuildsunsianisiFeus

adinmansmuunAnnisouslaeliinudugusoaiedevesasuuunouS sunasndaSoy

mglusunsuanfiadIaNr1ans (SPSS) Inauwanalun1snan 19 wag 20 pail

M1397 19 man1sSeuisuaisasauutniEsulasun1sianisseuadinmansiag

Tinudugiunowssulaznansou

N Mean SD.  WafevaIALRae t p
VGRS 30 18.700  5.961
— 10.516 9.415  0.000*
fousey 30 8.184  6.006

*0 <.05

NANTNN 19 MNAINAFBUAN t (t-test dependent) AZUUUNITAALTIAIUIUNGS
SouainaAzuLAY 32 Azkuuvesinseulisun1sdnan1sseusadnman SauLLIAANIS
Seuslagldinudugnudiuo 30 au danadeavuuun1sAndinunanaaseu (X) 18.700

AzLUULazEIUTgRUNNINTEIY (S.D.) 5.961 LazliAafe Azl uuN1TANTNAILINNBUSEY

2 '
O

(X) 8.184 AvuuuuazaullBwULNINTFIU (S.D.) 6.006 BnVIdailnan1vaeAadeALLUY
NSAATIAMUIUVSUTHULAL NBUSHY 10.516 AZLUL AIUUALRAEALUUNITAALTIAIUIN
wausguveslnisuilasunsdanisseuiaunwiAnnisseudleeldinudugiugeniineu

|
o w aaa

SousgiitsdAynsatanseau .05
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A a a i = a a o v v a A Yo
M1319N 20 Naﬂ’]iLUiEJ'UWlEJ‘UF’T]LQﬁEJﬂ%LLuuﬂqiﬂﬂL%ﬂﬂ’]u’JmnﬂﬂJ@m@\TUﬂLiEJUVllﬂﬁcUﬂ"li

Jansseuirdinmanslagldinudugumdaseusazdouseu

Fofl ey N Mean SD. wWad19uadALade t p
A15IANSZUIUNTS
1.1 yausEN 30 3.333  0.994
ﬂ’]jLLﬁQ{jaﬂ!w’]L‘ﬁu , - 1.297 4375 0.000*
o ABWSEY 30 2.036 1.938
d3Ugy
1.2 yauseu 30 2.000  1.203
— S 1.893 8.291  0.000*
Y. ABULSEU 30  0.107 0.304
amwuﬁmawaga
1.3 wadseu 30 1733 1.460
n1sfiansan D 1.197 3819 0.001*
o Aoulsen 30 0536 1.159
anseannasy
1.4 yauseu 30 2433 1.654
A1SDDNLUY L 0.683 1.747 0.046*
o AouwlSeu 30 1.750 1.774
PANDINU
15 naseu 30 1.067  1.230

0.817 3.321 0.001*

nmstssiduna naULER 30 0.250  0.500

N15IANAY

PASEU - 30 2.700  0.702
2 — 0.557 7.977 0.000%
A2ULELE 30 1.143 0.680

yauseuw 30 3567  0.728
3 o 2.031 7.040 0.000*
Aowseu 30 1536 1.712

yauseu 30 1.867 0.819
il — 1.041 4.396 0.000*
Aowseu 30 0.826 1.146

*5 < .05

1NAN5187 20 9 1.1 99NNNINAEBUAN t (t-test dependent) AruuLNsUUsgym
HudiugesndaSouannazuuudy ¢ avuuuvesinSeuildiunsianisSeuiadnmans
amuuaRanisFeuslagliinandugiudiuu 30 au dAnadsazuuunisuisdyvidy
drugesnduiou (X) 3.333 Azuuuiazdiuideuuuinigiu (S.D) 0.994 wagiiAinde

aziuunswladyniludiudesnowseu (X) 2.036 AzwuuwazdulotuuunsgIu (S.D.)
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