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Abstract

Game-based learning in science teaching aims to synthesize research related to game-
based learning in science teaching. The synthesis issues are classified into 4 traits: 1. Studying
the countries that use game-based learning in science teaching. 2. Studying the target group in
game-based learning research in science teaching. 3. Studying the game formats used by
researchers in teaching science. 4. Studying the development of students’ competencies of
researchers. The method for studying the current trends in game-based learning research in
science teaching for a 5-year period from 2019 to 2023 consists of 4 steps: 1. Selection of
research. 2. Identification and systematic categorization. 3. Analysis and synthesis of the study
results. 4. Summary and discussions of the results. The study of game-based learning trends
over a 5-year period revealed that the United States is the country that has conducted the
most research on game-based learning. The target groups of researchers are students, student
teachers, and teachers. The types of games that researchers use to teach science that are most
commonly used are 1) Digital Games, 2) Video Games, 3) Online Games, 4) AR Games, 5) Board
Games, 6) Mobile Games, 7) VR Games, and E-book Games, respectively. Researchers use games
to develop learners in 4 areas: 1) Knowledge Development, 2) Skill Development, 3) Attitude
Development, and 4) Science Process Skill. The game format is adjusted to keep up with the
learners' times. Most of the games are easy for leamners to access and can integrate related
knowledge to achieve the game's goals of finding a way to finish the game. This part will help
promote learners to gain more knowledge and understanding of science content, leading to
the development of learning achievement and leaming skills in various areas so that learners

can learn by themselves and apply them in the future.
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aeulaglisUuun Board Games Aifiuuiltiunsfidausi 2019-2021 ausndiumumifissnniulul 2022
wszlul 2019-2021 Wan1sunsszuinueshisalalsun 2019 dnissudiuluaiiou Online 3991
Tin3einsléguuuu Online Games muglufunisaeu Online tioRsgannuaulalunisiFou
11nB93u uimsld Online Games TunsaeurilfenaiRaransznulunsmuautueu esn
Unifeldanunsomuaunginssuvesdisouladeilut 2020-2021 dmsAnuiHeunsanas diu
Tud 2022 anunisallain-19 FuanasihbiiniSeusunduandouluesSowhlminidenduin
aulan1saoulngld5uiuu Online Games uae Board Games fisisnnu flasarnanunsanauny
fugsulfhetusaztefunsdanuieuaynauulumadsulituinGeunnndedy luvae
fimsldf5ULun Video Games Tumsaouinineimansluradd 2019-2021 fuwnliiuanas wazisy
Usngnishasiissnnd s 2022-2023 Tneeerinaziiuwiludivd vetwwiodeseandon
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4. NMINAUIENTTAULEISEUYBINITY (Student Development)

WolwswinsianndiSourestinide wui maenstezian 5 U UnidedsimundiFeu
Tu nMsBeudvinemans neldnsdnnisseuslagldinudugu Ssuszneuluse 1) nmsiamn
AR (Knowledge) 1u FuradugVseNIsI3eU (Wang, Cheng and Li, 2022) Wa1A3
gruiem (Behnamnia et al, 2020) #unisefiusne (Zhang et al, 2020) wagdunnsaLILAL
(Cheng, 2023) 2) M3waUAUINEE (Process & Skill) 1 inwen15An (Zuiker et al., 2019) wUs
ponilu WnweAmuAnEs 19855/ (Mohanty et al,, 2021) Wnwen15Aneg 19973151
(Nkadimeng and Ankiewicz, 2022) LLaxﬁﬂwzmiﬁﬂ%UQQ (Jankovi¢, Maricic and Cvjeticanin, 2023)
Judy fnwensdany uwisesndu vinwvensidiusu (YAZICIOGLU and Gungoren, 2019) @y
Minwgnsvinanuduiis Wusu (Knezek, Christensen and Gidson, 2022) inwgnnsasune (Chen, Hung
and Liu, 2020) finwgn15deans (Bressler et al,, 2019) 3) MsWauAuAuEN v SURUTzaw
(Attitude) 1 MsLESUas1aus993l (Sala, Tatlidil and Gobet, 2020) fuviruAR (Cheng, 2023)
LarAUNTEADI 8T U (Udeozor et al, 2023) Tun1simuin1ugaviie Ae YinwenssuIunis
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mMaaneeans wuseendu vinwvgnisesnuuu (Clapson, Gilbert and Musgrove, 2020) yinwe
n3&ane (YAZICIOGLU et al., 2019) wnwen13viune (Chen, Hung and Liu, 2020) finwen1sin
Tnglunsiannnuaug (Knowledge) dn3desaimungaanlununadugniniauseu (Sevaz 13)

[

MINAIIWTINGE (Process & Skill) Bn3dsjsiaugeaalunuinueanufnaseassa (Sevas 5)

LarNITHAILIA YA N Y s UNIUTEaeA (Attitude) I8y simungeanlununsasuase
u5994la (Foeay 39) MNEAUBUAUANIAINITWT 4

A15199 4 NFWALANTIOULELSEUVBIRIY

g e A Soway
NsNAILIAILA1U3 (Knowledge)
Funadugvivienstou 11 13
fiaAgFuLom 3 3
AuNNTeRUTIY 1 1
ATUAITARIUAY 1 1

AFWRUIPIUNNYE (Process & Skill)

NWEANUANFS19ETIA 4 5
YinwNI5AN 3 3
PINYENFIAL 15 17
inwegn1sAneg il sy 1 1
YINYLN1T05UY 1 1
Vnwrnnsdeans 1 1
ﬁﬂ‘lﬂ%ﬂ’ﬁﬁﬂ%ﬂ@ﬂ 1 1
NIAIAUANAN BT uTaUsTasR (Attitude)
QREIT PHG R MBS ORI 34 39
U AUAR 3 3
AUNTTADIDIU 1 1
WiNWENITUIUNIINININGIANERNS (Science process skill)
YINYLAITHUNG 3 3
YIN¥EA1TVINUNY 2 2
YINYEN15I0N 1 1
YINYLN1TODAULUY 1 1
594 87 100
2AUs19NaN15IY

1. UssmafitinnslénnsdansBeuflagldinudugiulunisasuingrmans (Research
countries)
119415 Journal of Science Teacher Education (JSTE) 1Jwa1sa1snanvesauiay
mMsfnwasingrmand v idundimeuninanmidowasunaundmguiaanings eafu
N13ATEUANUNTBULAENTANTINAVEIATINGIMANT 115815 UTEnaunig unAudaufus
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finausuumslunsuulgsanmnisaey maiFeudluieaSeu mswwuyaindn msassm
warinwiagdaoulunnszdutuldviud daufievrennsansefielitunsfinuasinemansi
seAUUSTaUAN®Y (ITHAKA, 2020) 315815 International Journal of Science Education and
Teaching 113813M15AN¥ILarTARUINEIMAATUILIYIF (USET) lasunsaduayu annaunay
Anwineneans (Uszindlve) wie SEAT USET Aumiunaudiisadeatudssifiusig o wu
nsfnwInermans AdndAnwr n1sAnwiad MsAn¥ITIIner N3A nwunalulad n1sdnw
STEM msfnwinsingraans ndngasnisaeuinermans wazavin1sdnwiingrmaniou o
(Science Education Association Thailand, 2023) 115@15 Journal Computer in Education JCE
Junflaninginsdmiumsdeansyuuesszninainide fufiRnu gimunulouviaifeiiu
ngwui] warnsuforlumaSeuiiduaiumealulad Msasidyajmnedieoainansenuse
mnMsUFtRumsAnvasifieasuntasnisizoud Nsasmeuninanuidediviualiosuis
Usgaunsaliumaluladnisdeansteya (CT) lunisiSeuiuagansine (Huang et al, 2020)
715815 Journal Science and Education 3ngimans@nwiduansarsmanisdnuiifidedes
sEAULUMNR FeRfuieuiTedwssdndiiideyadmauiuandesedng ddlianunsednis
AnudnwafidRmesnsaouarsBeudinemans Inemanidnuldiumsifuindounly
WADUNGATNIBU W.A. 2459 (Wiley online Library, 2023) 11@15 British Journal of Education
Technology 1Junsansimmsitlésunsnsaaeulnedmsanund dedafaunilag Wiley Tuuny
¥84 British Educational Research Association 115815 AsauAguN1siauLnAlulagn1sAny
LATUNAINATEUARNNIIANY LAY NsTinouTITiavan Tnesatiufingul msUssend uagns
Wauwwalulad waznisdeansninisdne (Wiley online Library, 2021) § 19100137 w1t
5 1313 wwndlduvesUszmeadilsinnuaulalunisldsuuuunmsianisisouslaglfinanduguanld
Tunsaouingrmaniusznousesenuideain 22 Ussmaialan wuin Ussinedidnnsfnu
a9gn Ao Usemmansgoinin sesamnfulszimadu siaide liviu aUTud uazuszmadu |
AUAAY

delinngsiannavosmsiaundnoninlunsmeunsunaing wui1 Msdfuisgay
Fvnniigaiduvesdssmaanizewing dauvilufeatesdvinsarsililums@nwiunany
319613 JSET, IJSET, Journal Computer Education, Journal Science and Education L& British
Journal of Education Technology @ulngyfin1sinens uddeveslseinAansgaiusng
Fsnamdsnsaeuinermans Ussisunisldmsdnniseuslaeldinudugiu Adwndudumis
TumsdamsFounisasulusedviinermans Jsannsamanisalliin Ussimaanigowsni
mswé'“ﬂuamaj’mms JSET, USET, Journal Computer Education, Journal Science and Education
uay British Journal of Education Technology 3aUSsutaiiouniilunsmennsadseiiientu

msdnmsseuiiegldinudugnlunisaeninenaans
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2. ngudavunglusuidentsdrunisdanisieus laeldinadugiulunisaau
Ineneans (Participants)

MR dndfeinmsiinuaulatundudmane el nquidmungluiiunis
WawinEeu sunsiauindnwieg wazdunisiauwag Wunauanulevienansaneiu
fiaufaniamanisiseuvesinguniiniseduseunanuadugninian1sissunsusty
Lidulumunaiandald suilosnandnieulilasunisnseduiniiaulalunisdanisiseunis

= v ad & Yoo v Yo o ] ] a
agu JedelinisniSnisudlvdgynuvanid Tagldi8AnsedulidniSouddiusin uasziin
NTLUIUNNSHTEUIUINE AU (Palisbo, Pusta and Razo, 2022) Falgymiiinude dniseudiuin
wsepdlalunisiseuisedvineimans dnidedsdesdsusvuuunmsiseunsasulvuiaulagdu
(Gnidovec et al., 2020) Wietnisausuiinstilnsdnideteiiuau gunsalletensuiisnniiign
as uazgnihldlunsezuiunisaeu nansenuvesnselanaiil vinlinisldaunsaliiefelunisinw
AU Uiy (Yilmaz, Yel and Griffiths, 2022) N5t nsdnsidedaunlslunisdnwidaneives
fumsimudenisasu (Polat et al., 2022) lngthanusuldlvnseiuusunvesnisiseus em

v ° | 9 = o & A a a a = v
waztinisey dilugnisdnnisiSeuslagldinulugiu Aegaunsaiiudsednsamlunisisous
vostniseula (Srisawasdi and Panjaburee, 2019)
lun1simuiagnieurainsnansAnwiladdsasulunisimudneninvesnuied
Wy nvedaiimstantdndnwmeslvdiussaunisalasusiunisaeu wazn1siSeuiingimans
Iauegnsfniazaninsoasiwsegele anuianudile wieauduimuvinuednSeuliiiuseansnm
UINeAY
3. sUuwuununtnddeldlunmsaeuineraians (Game-based Learning)
1 < & ad Y = v 0o 9 Yo o a ' | a
nsaeulagldinudugiu WudsmsdanisSeuinviidnieulidiusu uasdaasy
w399alalvR IS e uAANITS8US INUFINININUUIAATIINNLTAMHENN waENTEAUNTHAIUT I
luduiSeu anunsaldiiioduaiunisseus wasnsiuinuelalurainuaiedu Tngnuivaiild
Ma183ULUUALA Board Game TUaudia Digital Game &eiinidelafiusuiuasusuuuuinulvimi
Vuiugaady uazaeaunsnieniviineremansasiulung (Uaun dudiun, 2565) iliguuuudl
AUFURUNINTY FuTun1539009AUTENOUTBINITINADIANUNITA] KASNITIAY MINUNUW
fing 9 et nsaeulaeldinulugivazanunsadisligiseuinauaulalunsiseu
nmsfnwwuliunsdnnisseulegldnudugiusaenssezinat 5 3 ludsene
Ingg3denuin desdudeswiniuidnideldnisdnniasouilasldinudugulunisasu
Inemans lagguuuuinuiinidednunwauniniieu Ae Digital Game F33dafinnuiugn
[ a £ I a 6 v M v ' %
n133an1siseuilagldinudugiulunisaeuinemanslulssinalnedslilauns vareuinin
= Y @ ! = [ A Yo W Y = o v
windauandliuiussmalnedinsusufsugduuunisaeuliviniugeady uagdnisdinud
wPwduasuusiglaliiugiseu lumsSeulviimermansuiniu Feutagludidelaiins@nw
a Yaal a v a ) Y
uazl3uiIsnsiseudnnsiseunisasulagnisii Board Game wnld fimsesnuuunalnveding
a v a ' = a 1 9 a vy & = s v
Medngguiuudn Wy naasey nuddn uadimsuSudedlriinsaeaunsnilleninermansidaly
Welvigissuinanuianuinlalulomineimans aunauiu wavduasuuseglaliiugiseula

Y
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4. nMsNAANTIaULHISEUYainddy (Student Development)

sULuuMsRugiSeuiivanzaudenisfous axilugmaasuuiamudinianis
nadenldnsruiunisdoudsiueg fuinguasasduioidmunefidosnisfnwifieliAnnis
Wasuuwasdlududy 9 dusunsdadeuilaelfinuiusn Sadunsdaaiuiauifou
ludun1siseus v Inemans auinee (Zuiker et al,, 2019) AuAMENYMEsUNIUTTAIA
(Udeozor et al., 2023) LagAuyinwenILUIUNITNIINGIAEAST (Clapson et al., 2020) ﬁaﬁmm
ludszgnaldluginuszdriula dnidelvianuaulaavihunly fie suwuunmsdamsiieunisaeu
Tngldinudugiu (zhang et al, 2020) Sefiaulaaiusiniian dsanUssiiudandniaig
aoandestunguimnefiduiniFoulusunisiansFounsaou AngrganduinEeulniy

Y a

AudnaveINIiiens wavasusapslalidudiseuluivineimans (Sala et al., 2020)

d3UNaN1339Y
nnsAnwuwildunisdanisseuslegldinuduguludagiunsiaundisoudodinig
W liasuyneu sausiaudndnwag wazas WiAarnuianudila nieuasiasngiu
= yaa A i = v eal 9 & Ay =
n1sleuIng iuauaulavesdenisaeulagnadnsnaianisaan As n15NHLSeuUdnanTS
= vl a a s 1% | a 9 Y oA Y a
Seuinavulusednineimans lusunsdeasugiiuumsiaugiseu wui dnsuiudaeu
susvunsaeulpeldinuidundudniavesnisdnnisdeuddadinsusudasuliviniuivea
aTo3NnTU LY Digital Games, Online Games Wag Mobile Games WJudu Tnginisaanunsn
walulagidnunld nmsdanisiseuslasldinudugivaunsafaunlane 4 du de druaaud
AUTINYE FUAMEN YT UTIUTZAN KAAUTINYENIEUIUNITNIINEIAERT FIIANITTANTS
Sewslagldinuduguiinisiunusuldluiossouintuiewnduisnsaauindifieing uay
anunsahunUszgndldlunmsdnfanssunisseuiliegrmainvais Jadudnuinnssunilsnd ey

wazanunsaNauINgRnssun1sieulaegliuszanininunng sy

Joiauauuy
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