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Abstract

This research, entitled “Development of Game-Based Learning with Design Thinking
to Enhance Organizing Data and Communication, and Problem-Solving Abilities of
Undergraduate,” aimed to: 1) develop a learning model based on Game-Based Learning
integrated with Design Thinking to enhance data organization and communication ability and
problem-solving ability of undergraduate students; and 2) examine the effectiveness of the
developed learning model in enhancing data organization and communication ability and

problem-solving ability of undergraduate students. The sub-objectives were:

1. to compare undergraduate students’ data organization and communication
ability and problem-solving ability before and after learning through the learning model

based on Game-Based Learning integrated with Design Thinking; and

2. to study the development of undergraduate students’ data organization
and communication ability and problem-solving ability after learning through the learning

model based on Game-Based Learning integrated with Design Thinking.

This study was a research and development study conducted in two phases: Phase 1,
the development of the learning model, and Phase 2, the implementation of the developed
learning model. The sample consisted of 21 undergraduate students in the Physics program
who were enrolled in course 462 202 Learning Management. The participants were selected
by purposive sampling. The research instruments used for data collection were an
assessment form for data organization and communication ability and an assessment form
for problem-solving ability. The data were analyzed by using arithmetic means, standard

deviation, t-test, and qualitative analysis based on student tasks and learning development.
The research findings were as follows:

1. The developed learning model consisted of key components: principles, objectives,
guidelines for organizing learning activities, learning activity procedures, and roles of
instructors and learners. The learning activity procedures comprised six steps: game selection,
identification of learning elements from the game, game explanation, gameplay, problem

solving and brainstorming, and evaluation.

2. The students who learned through the learning model based on Game-Based

learning integrated with design thinking had significantly higher posttest scores in data



organization and communication ability than their pretest scores at the .001 level. Their
mean score increased from 8.95 to 16.48 (t = 9.689). In addition, their posttest scores in
problem-solving ability were significantly higher than their pretest scores at the .001 level,

with the mean score increasing from 10.05 to 17.19 (t = 9.034).

3. The students’ data organization and communication ability and problem-solving

ability continuously improved throughout the experimental period.
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% 2 v b % v s

adududoudesenderismansuazfad erdumansinssiaouazdosdanuiinesiundnnisaeu

a

wansduifidaUsnielinads fwallaluitusie 9 Snunune

Moore (1992: 4) Tianununsveinisaoullin nsaeu fe wyRnIsuves

yarandanneeugieliyaradulmianisiausulunniusgadudnanin”

§ad (Hills, 1982: 266) l¥iA13 1 AAINvRIN1SaaULITN ANSEaY B

v 6 1

nsrUIUMSINIsANwLAtnG ey JedesenfuufduiussyninasiutnEeu

[
Y a =

Aatluszuumsiteunisaeudadunmsaniiunsaeu lnsmsineiileuduingdu

Tuszuunaudunis ielilianandanuiineinis Tun1sadunisaous1ainanssusig q nane

a 1

Aanssu tawn NMseTvEeuLazEsNiugIuNsasaunsanlunsteu nsldmatiansaausing ¢

[

wareraldianssuasunisnideuasiasuiugiu iufanssunvilidaeus dnd S e unazla
v o D A va o & Ao @ 1 = v & A v A = '
Toaumamhinlitiewmdegiseundiaiugundndunsuseuy WiladiuguimdeunaziSeulagla

Agymila 9

1.2 99AUSZNOUVBITZUUNNSIEBUNTSEDU

szuumsieuntsaeudumsaiiunuiiesdussnause o Tanuduiusiuiiensd

q

Wanunesiudu nmsandunuludnvarassssuuddldnmsandununuuuendiu wnagidunns
iusniusgededenioliussauaniunaall esdusenaunanivg o Ad1dyeInIsoantuy
uazNAIUITZUUN TaUazUT2naUlUMAIY TUADUNSNUBITEUUNTIATIZY NTOBNLUU ATHAIUN

nsneaedld nsUssliuNawazUTUUTe M3euNsauileIRUsenoauvedTsUUNISIS U TaaU Al

1nsal Talies (2550) Na131 TEUUNISTUlafnuazaeIlsENaUMeaIAUsEN oY

a0 A

dAny 4 druiveosilaaiy Tawn

o

[ ]

1. Foyadszuu (Input) lumssmualgm delnguszasd Jouinghu vie

Y Y

TNty ane q founazaniiuiy

2. n3gUIUNTS (Process) Wumsdnnseiiuteya Tnseideyantoudaun

Y

« Yo Aa Yo & [ 13
welvaifuaulrdusanuingusyasa
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3. wadng (Output) Wunad ldesnunarendsnisaniuaulud uves
ASPUIUNMTAUANAY

4. Yeyateundu (Feedback) Humsthiemadwsivsadutusnfisnsa
fitounnseserlstng ilearldusuusudlodounnsedudaudg q du Wannsaldlunisvienls

A a a ¢ Y] d'
DYNUUTLANTN N @Qﬂﬂsgﬂa‘UsUax‘]igU‘ULLﬁ@Q‘L@ﬂQﬂ']WVl 1

nalnAuAl
N
dauatdngszuu ASZUUNNS HAANS
u u * *
(INPUT) (PROCESS) (OUTPUT)

t

ayatloundu

U

auFuugufile
(FEEDBACK)

r

U
<
3]

\\

AN 1 uARIBIAUIENEUVBISTULTIALYTal

fian: 91050l lawiea (2550)

29AUENaUYRITTUUNTIS sun1saaun i lunuinidlunisdneshuseneausesuy

mMsseunsasuls 4 ssrusenau el (81050l Tawies, 2550)

1. Yayadn1saeu (nput) lokA N153URUNTABUNIATLYAUTEAIANTSAD UL BT
mM3dnfanssunsaen mslddenisaeu waznsianalszdiuna windouduaunsianisseus

2. nT2UUNTTaU (Process) tudunausiunIsaounIuLNuniIsaauidauly

|l [

duswsrudniguniseu Tunsaeu wazasy luduiidladAyeginsdnnanssunisiteunisaeu

Ingliinweuazimaiianisaeuvesaauiiagy S suinnisiteuslannan Wedlun1saouauud?

Y

faalinsinnansiSeu WisUsellunssulrunsasunUsrauNadsavs okl
3. wan1saou (Output) iWudunsUszidiunanginssudSeuinfanadugrsuinies

wigsla vidsandlaniugvuuunisiseuiuad lngdman1sinuiuseiiu a8iSeuussanansaniy

Y 9

UTTAIANLANIIINISINNSEEUNSAOUUSYAUNAd1S]

14 L

4. Yauatiaundu (Feedback) WUTUNITIATIEANANTDIDUNSULINIITUIIIUNNT

Y

dan1siFsunsasutuddaunniesozlstng Ilgniusenisle Tneiarsanainuadnsuionadugns
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voe ey a1l Seuldussgauanlssasdndndudesiansanmanvginfiteunnsedlugale uda

Ysudsaunluielvlassuunisaeuniivssdnsamiernlulgsialy

(% s

2IAUTENBUVBITEUUNISS JUNSABUNT 4 TIzNedoddunusnulnemnasn NS
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WA ULUAIUe909AUSENaUlAIA USENBUVL 998 Nas 809AUTENDUD U WaZTaUNNT DIUDY
asrUszneunilsnvzdmalesnuszneuduunnsame AunsSeuNIsaauIzUIIarad5ansalyl

~ X Y I3 A a v Y] Yo al'
VUDYNUNNBIAUITENDUNLNEIVDINY LLaﬂﬁlﬂﬂﬂﬂ"l‘W‘W 2

Y 9

7 dayagnisaeu N 7 N
1. M9LEUNIEDY /// . \ NansEau
) AszUIUMTHaU R

- IAUITER T Usediunainduluay

- il e YlsraAnivunll

- ey g v3aly

- Bamsaou . L Y,

- MYIREA 5 i |
\2. L.%ammumiaau/ & /

/ tayadoundu \
ATIIRANITAOY AHITEU
—

liussaramuyaUszasrdes
Ainseimannauazuily

Q%"uﬂqa /

AT 2 LAR9RIAUTENBUTBITEUUNISISIUNITADU

fian: 81nsal lawiee (2550)

a A

nsaeudsiindulafotandussdusenaunaieniu Nndwnagraiiieidesiunisaeunasi

druduasulvinmsasulszaunadisale sadussdusenauvainisaauisay Junn1s@nwivalevinu

v
v

TanananssaugNgnUaInUsENauYaInIsaaulInadl

gy Yyyaed (2543: 4-5) namdsesrusenauvesnisaeuld 3 Usems laund a3 dniSeu waz
U

v A

1. a3 Wuesdiusznevddgualild yadnam wasanuausovesyaeuidnina

v 9

[ Yy a

AoN19EUTveNESeU JaeunmisiyainnmiifuayidnidenldisasuivanzauieduaTuli]iSeu

Y

UszauuadsalunisiSeus
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2. tinFeunsereu WuesrusenaudAgwindudaeu anudisalunisdnyniy
WnineddgvediSeu daoudmsiduluuziwg wusdazdnuiadssaunisalligiseuinns
Bougldunniign

3. Aefiazaeu Tdud onivdng q asazdesdaidomlsenuduiusiy thavls

[y

WLNZaNAUTY TEAUTU LazaNINIINRDNAIN 9 TOINITISUUNITADU

a1Med Yyl (2540: 1) naniieeddusenaureinsteunsaeuld 7 Usen1s wiounakand

[

wnugiusznaulinsil

1. A5Heaou

. JngUuszasAvainsay

2
3
4. F5aou
5
6. Honsaeou
.

. MSUSELEUNS

v '
d v v 6 k4 (% (%

F999AUsENAUMAN DAL AURUSINEIU09 U AdwanIlunIng 3

aa

4
GRIAREG RN

AN 3 LEAAIANUAUNUTTENINDIAUTENBUVBINIT IS IUNTADUY

fln: dwies yayiae (2540)

[

lwysd Auansed (2546) na1dn nisaewdunszuiunisanudn suusznaulse OLE



O = Objective = A3
L = Learning Experience = n139aUszaun1saln1sisaunIsaou

E = Evaluation = nsUsewluna

[

a I « s ) v d‘ dy
538N “lasensdnsasn” LansReanIng 4 fadl

LCHEHEE)
(Objective)

n1590

Uszaunisal N15UsZL UG

(Learning Experience) (Evaluation)

2ni 4 lpsgeAnisasy

fiun: Inysd Auansad (2546)
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91N99AUTLNOUVDINITADUNUNNITANWING 3 VNULEUD M b1 9UIUINANTUILAIEINITE

IAs1eAwengeulunIrUsenau 2 e1u toA

1. AUBIAUTENUTIN MUY p9rUsEnaumulaTIassnuUsenauiudunisasu

duUsENaUMY
1.1 A3 ViSORERU Y30TN8INT
1.2 NS NIoniseu

Y

1.3 nangns visedsiiagaeu

2. 91UpIAUIENBUYDY NUNEDY 99AUIENOUAIUII8ALLD UAVDINTADU FIVLH B

Usenausenssuiunmawianisesyhlidunsaeuiiauysel THun
2.1 MaragaUsTaIdnIsaoL
2.2 Mo
2.3 MIIAAINITUNMTEYUNTADU
2.4 mslddensaou

2.5 ATIanakazUseiluna

29AUSLNBUVDINITADUNY 2 AU ANNSOLAAILA AInINA 5



16
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I3 1
29AUsZNaUTIY a4aUsznaveay

AN 5 LEAIDIAUSENBUYBINISADU

fun: o1n50d lawfise (2550)
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1 fip AlagaUsTAIANITADY

MUALLDM
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©
Do

PAANITTUNISIS8UNTADU

[

2
3
4 e Waensaou
5 Ao Tanausziliung

nununl dnuSeunisaeuduaumiasy auwdeusuiusznousies 3 s leun

AUl 1 vunede A3
AU 2 MUNEDe UNSeU
AU 3 MUeie Vidnans
119 3 arunrusenauiuaalduatuwma ey azvinsiulasundaldlsarvalunaglaydu
[~4

sy sauerUsznaund 3 4 sadudiuiviliiAanisasudu dendussdusenausiy d1u

aeluanumdsuvieludiinisaeu avdediesrusenaugesiinlinisaeuinanuauysalliunnses

TouA
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1. masagaUszasinisaon

2. MsAuaLe

3. NMSIANANTIUNITSUNNTEOU
4. msledenisaou

5. MyInnauseLiung

¥
) 1

4 5 asAuseneudestl Yiglmluaumasuifianuviune viaunsaeuiiauysaiiuies
1.3 WWAMNVDIMINAIUITZUUNSEEUNTERY

Joyce and Weil (1996) lananfsuuimislunsianguuunisiSeus Ll

Y

1. JUveyn wwafe w‘%amfmL%aﬁugmﬁLﬂuwé’ﬂmiéwﬁ’mmﬂizmul,%'au
nsaou

2. iN3U55878 85U @319lATIATIN MTOUUINNNITINNITTUNITADU

3. iN139A58UU 8aAUTENBY kavANAuTUSYRIRIAUsENOUYBITEUUIH
anusaiaugSeuliussginguizasdlaegediusednsan lneinisiigauuasnaaesdialsednsam
YOINTZUIUNTHY

4. fmsefunenszuiunisaeu Iaeu uasmalansaeu Tugiugiidu
asfUsEnautoeid winy’eNiSUUﬁ’ju

5. svyinguszasd Whmane viegatsmunevendomiinzaoy

6. fimsfinw damdnnsvieauufgrufednunzvesd3ounagnazuiuns
WannsiFeunsaeuiinam
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Y

7. imITevsedssiliudsganinmuasguiuunsteusty 9 daduayu

Merrienboer (1997) laisgyuuinisluniseoniuuiuuuunisissuiuagn1siamn

a b4 [ Q’.’/ A
sUwuuNsapUg eantlu 5 Tunou AY

1. msiasedt Wuns@nwanimmnedeuiieviiaiudilaanindgma
Judusonisudloludsziiuiivindszdniainnazfoenisusuuse wieuiseSuiadmunouas

[

TP0UTLAIRYDINTZUIUNITASBUUNTADUN WU

9

2. mM3oankuy LunsimuaingUssaanunuunsiseushaswuIniag
¥ o o & v o A qw = % ' a a A Y 6 vy a a
dsudndudesiiielvanunsaseuiaussan il q Ranssy) uasdsiagnseAulidSouinms
a

v a vaq v Y ¢ = v Y] a !
Seuduazufuiliussanuinguszasd FeglddunuimiddunisianisSeunisasuseoly
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3. mswaun Lunsaseseianngueuunisiseuinsdnn ldimungiseu
Welvussginguszasa

' [
a o

4. mssiums WunsiigduuunisseuiiiannaululdlunsdanisSeu

ANFG R

5. MsUseifiuna L UNIATI9d8UININTEUIUNSS SUNW AT UTUEIN1T

duasulviSouussainguszasdniell Feanunsauseliunalansseninaludiiiung wasidlodugn

q

nsldguuuunsiBeus

(% (%
[ o d g

At MSTAIUIFULUUM TS BU3RIUTENOUMENTEUIUATTEIAY Aell A15AUA

PIMLBVINTANLUNENNTT NuNTANLAeITes N1sAnwaninnsaluazlaymnieites
N13AMUABIAUTENOUVBINTFUIUNTT N15TANGURIAUTENBY N15TIAANUFUNUTVDIRIAUTENBY
NMIIRTEITUROUYRIFULIUNTSISEUS Nsnaaedld MsUsslluranszuIuMshasn1sUTuUTasEuUUn

anihunllunmsiauguuuunisSeusiely
1.4 n13nsvFaULarUsTiuNazuLuuNSITeu;

lan W (2544) na1a91 MsUszdiura Ao nszuiumsdaiudeyalagldiniesile

Fowaudrundngzit 1dulumuinguszasanaaliognsls

Fisen (1976) latauauwiAnlunisnsivaeuiduuunisisouslngldi s al

Taganzluuna59991999n115ANNALLD 8R 8 BUNINNIIN5I 81T IUS I wazlalauaunuIAnnIg

(%
Yo A

Usziiulnegmsanayailisail

1. msUszdiulasuuimied dladunadnsveatvuneniusuuuunis
Uszifiuuuudathvane (goal-based model) uiinisussiiulaegnssnaydivsidunsinsieiiansal

! ~ & & a o a d' Y v a [ a a L=
ag1edindaamzlulsziauidniansan iWelvladeasuiferfuaunindszdniammuieniny

WALNEANVRIAINUTZLIUY

2. Jugduuunsusadiuiiiumud@eiygyanizne (specialization) Tu
a PN a v % Y v a | Y a v v v d' S a I
Sosiavdszdiu fedlinnuininuanunsnvesiussiliued1aunase desendedsiuEestuase 9 unly

AUsEIIUNE

3. Jugduuuiilidunaa fe gnssnandiduaseadelunsusadu lngli

ANUWBN DT {NIAaalUesTINLaslinafidand laeinsmvuaNInTgIULAL LN MR TN

'
a =

7119 9 Wi 59R0al FaHan15UszliuinnUseaunsalazAud Y YoIEN TINnAITLES

9

4. Juguuuuiwenlimudavgulunszuiunisinuvesimsanandinig
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a

dsenfuuavAUnlAvaILaEAN NIHNSIERNENTIAMIAIRTIIUTADUNINNI TN Usvaunsal

9 9

o

warnsiunidetio (high credit) vesivdwiududAgy

Tyler (1969) nanafsgadsvasdraanisdssidugduvuniaiousinaunduly 2
Usgms fo iitofiarsarinnguszasduasguuuunsBeusiinalilusuvesgaussasd BeangAns sy
UszavanudiSavieli dmanuinidelalivszauanudi§aezdeedinisuivusudly uagiile
UsziilugauanlusuiuunsSeusiifnannisveaeunnadn elilddeyanidofiold Inonisuseiii

A11150ARUNS L UNAETIAN

91050 laifles (2553) na111 MsUszidiua Ae nszurumsiitieliiaounsiuin
nsaeuiiiuuussguielil uazinnenifiesle §Euinnadugriniugeusyasddifvualy
visoli fdndavideneulafilivssgruinguszasdniol viligaouannsoudlvdounmiadldnsegn
famsTanadsudunaifvsylovifediSousdaon friuieianusiduderiomauazysnduna
ynadsiiaon

[

uuiuladn N1InTIvdeuLazNsUTTliuNaTegULUUNSS B Ui uRslaudAey

oA = o v vo a DY) = v
9g198¢ Feannsadinailasuainnisasiaaeuiaznisussidunnldusulsegvuuunisifeusdi
W Aulvdiuseangam lnensesiaaeusuwuunsiSeuiniaunvwililaenstigiaeisgluns

ASIVADUNS D INITNAFDUNIEDR bo1

PNUIAANEINUTZUUNTBBUNTABUAINGTY §Id8LuI1 meianukuunisseuslunig
Weaseldnludewiiuluegradusyuu dasinisiuuninguszasd nMseentuufianssunsiseus
nMsidendeuaznuiwnnzay Msdigiuulunaaesld naenaunsussiliunauazsindoyadoundu

WSl sagUuuulviianuvsnsaudy
2. myian1sseuilaeldinudugiu (Game-Based Learning)
2.1 wurRangafiun1sdnnisteuslagldinudugiu

nsseuslagldinudugiu (Game-Based Learning: GBL) 1un15113n3ned

P 1 o A

\AetestuusegslanlfiuguvennilaglifiZsuddusmivdenans@nvifensidunasd
sUsuulsines nsFeuslaeldinuduguildsinogifiosnsaianmielidoudumiitu ud
AsoUAquAINTdannsSsuiiesdUssneureanuuildlunisesnuuuionssy ielfiuuuidn
wuzihuwwIn wagAmuadminensSeusikagisew (Pho and Dinscore, 2015; sigay u1Azdud
waz waly uiazdud, 2559) druddguesnisiFeuslagltinudugiudesdidiming (Goal) &

PIaLETaLdasinNTNeg fudnvazvadlay tneniluklaudniiyaywaneieifiugUassalig

Y

Foyuy vauzfediu 9aysnnievesnIsaunuien1s@nwignaduddnduiiazvnliussg
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Y
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Ao Beangunat (Rules) ngunauaitunisiauny annsadeundadlanuanudndu inudnazgnang

NN WIINsAUUsAzan NS0

AU wuNl (2560, 81) labANunu1e31 A5aaulaeldiny Ao NSEUIUNISA

[

asdasuldlunistislninSewianisSeusnuinguseasdannivun lngnslrinSeudununiy

3
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a 1
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1. Tupsguaunien ATRAIIaUsEasAlunsiaundlvdnSeunsu

2. Yuefuiy ageSurengnanifidrdylunisiauinuiazisnsiaunuli

TS gUNIIUIAYNINT I

3. JuanSanisiawng agasaisnisiaunuiiaztulidniseug laevinis
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Y o A 14 v a A A o ! (Y ! 2 &
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