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Abstract

The purpose of this research was to analyze trends, gaps, and factors affecting STEM education
integration in higher education institutions in both Thailand and international countries. The study employed
a systematic literature review by methodology, analyzing 42 research articles from The Scopus and Thailo
database. The findings revealed that international research prioritized systematic problem-solving
approaches, focusing on reducing learning gaps, promoting diversity, and establishing systematic career
pathways. However, several significant gaps were identified including inequitable access to STEM education,
undergraduate research opportunities, access to essential learning resources and technology, linkage
between theory and practice, and development of emotional and social skills. In Thailand, research
predominantly focused on foundational development, particularly teacher preparation, pre-service teacher
skill development, and technology integration in learning management. Nevertheless, limitations were
found in terms of lack of longitudinal studies, follow-up assessments, and effective cross-disciplinary
integration. The research findings suggest that STEM education development in Thailand should shift
towards more systematic research approaches, increase longitudinal studies, expand the scope of study
beyond science and education disciplines, enhance interdisciplinary integration, and strengthen
collaborative networks with industries and communities. These improvements aim to enhance educational
quality and strengthen graduates' capabilities to meet the challenges of the 21st-century workforce.

Keywords: STEM Education; Tertiary Education; systematic literature reviews; Thailand; International

W unin

Tugafiimaluladuazuinnssududduindeuasugialan azifudnul (STEM Education) lénaneifiu
wuan1sEnwiilgsuanuauleegrannlunesseiiniug asdufinw Sadufigeniain Scence, Technology,
Engineering, kay Mathematics Lf]uLLu’mwmiL?smmmauﬁ;{aLﬁ'umiyjimwﬂWimms;"LLazﬁ’ﬂwiuawﬁm
Fanan WieNamuineEnIARILATIZ NSt uarANARaseaTIAYRIiSeU (Bybee, 2013) lnaianizating

a Y

galuszaugaudnun nsthazdindnwunuszendldlinnuddyededddunisudn Tndinfidvinus wagainuaunse

o

ATINUANUADINTVOWAIAL TN ARIVA

o 1 a

Tuszavgauding mathazhufneudszgndldiinudidyegaddunisndndadinfidinueuazaiy

o

o

amﬁamammmméfaqmimmmmmLLiNWﬂ,ﬂ,uqﬂﬁﬁwa (Freeman et al., 2014) aéﬂﬂliﬁmumiyimmsazLﬁm
Anwluszdugaufnundsaaduanuimeislulssmdlnewasisssme Tnenuindaruuandisluiuamans
U UR i’jagmﬁlﬁmsfu LLazﬂa%’aﬁa{awaﬁammﬁwL%ﬂiumsyjimmi (Kelley & Knowles, 2016) Tuusginelne
mswannazduAnwlussiugaudnuiiuduniwesulsviensimuisznalng 4.0 fyadunsairainngs
wavwialulad (Office of the Higher Education Commission, 2017) luvaizfiluseduanna finsudnsuasifiufn
Tusgu gaudnwuileiindaanuamisalunisutsdumaasyghaagnsianiidsdu (National Academies of
Sciences, Engineering, and Medicine, 2018)
nsmumwssanssesndusruuii g UsrasdifioinseiTouisuinliunsife devin uay
Hadeiidmariensysanmsasfufnuilussfugaudnussninssemalneuazinassma Taoyjmiaiaziiaus

[78] - PP ,
MIANIANYIANENT UNNINBISBVULAY, 48(3), T7-92

doi: 10.14456/edkku;j.2020.x



[UnALITY (Research Article NsEIANYIANERS unrInerasveuwny (Journal of Education Khon Kaen University)

P

Awsamvesaaunsaidagiu seumuImend1Ay asauewuziuImdlunsTRIINISInNISEsuN SR ude
Lﬁuﬁm&ﬂuszé‘fvvaﬁm&ﬂﬁﬁﬂizaw%mwmﬂ?jﬁu (Margot & Kettler, 2019) miﬁﬂmﬁ%ﬂdaaiﬁ@jﬁmumuiama
tnmsfnw wazdiierdeduseiugaudnuldiiilefsaniustagtiuvesasidudny naonsulonauazaiai
melumsiamnnisiseunsaouluuysnnns sursdillgnmsenssduamuninnistnyiiasniswieuanuniauln

Autaudialunisidigeaaussnulueuian
¢ a o
B 9auUszaedniside

1) ednwuwilidunlulumsidvaziiudnunlussruunineaelulsemalneuazaaUssne
2) ieAnwgesisardymiiiaiuresnsisvaviiudnulusyauuminedslulssmdlvenagisUssing
3) iednwidadefidwadonisysannisazifudnelunisdnwszdvuminerdelulszsmalveuas

AneUsuine
B viannns wuaRa ngefiieades

ausfuAnu (STEM Education) 1unwimnanisdinudiysanniseans 4 a1 liua Ineneans (Science)

walulad (Technology) 3Fanssumans (Engineering) wazAtinA1ans (Mathematics) 1U1meriu Ineiiynajavung

o

ieimuiseulidinaug vinve wazaussousfisndudmiuanissedl 21 (Bybee, 2013) nM53dvazifiudnuly

o

vavgauAnuduuliugaiun s lusiuigg laun Mstaumdnansuazn1sInn1siseunIsaeu NI

]

ol

fasuLazyaaing nsadrauianssunazmaluladiiontsisend uaznisuszidunanisiousuuuysannis
(Freeman et al., 2014; Kelley & Knowles, 2016)
msysanmsaziiufnulussugaudnuniitaduddymareysemsfidssaseauduia liun Jadusu
ulsuguagnisatiuayuananttu fesamfenisivunideviad usia uazgnsmansidaiou Jadusmymains
Tnglamganus finve wazInARvete1TERaou ﬂaﬁaé’wwé’ﬂgmmazmi%’mmsﬁaumiaauﬁLﬁ'yasiamsgim
n13 Hadedunineinsuarfsaduayunaioud uastadedudFou 1o arundon wssgdle wasiinueiiugy
(Margot & Kettler, 2019; National Academies of Sciences, Engineering, and Medicine, 2018)
nsiaszikuldulagderitmanisideidunssuiunisddglunisiianudlaaaus Jagtuues

° o

AANIDUIRRVDINITIVY dMSUNTIToazAURNY N5 IesIeiwurldudsliviudsemunlasuauaula 35015

v aa sl v q'

Weiiesld uaznadnsiduny vnziinmsseyderimhetiiidulssiuiinanisinw vielimsdnulilifome
Fudulemadmsunsiselusuian (Moher et al, 2009; Dixon-Woods, 2011)

Wi oA nwin1snuniuassanssuegradussuy  (systematic literature reviews) Wuan1an1sAnLE on
UnAnuiselunsadlalduuinig PRISMA (Moher et al, 2009) wag A8N15ATIEMITeA AN (Qualitative
method) AMuNBULLARATEY Dixon-Woods (2016) ifimsnurmuestadussuulaefiduneu nisimusumdstoys
voamsfum msfumaiddenuveuasvestagm luduifmmuanasidaduazdneen M3UsELUAMAINYDY
- gL ATt duasziteya Aanu asUuazilauoNan1sMuNTIANTIN Jsaziduuuimeiidy

sruukariiuszAnsainlunisnumuissanssy eliinideaiunsasiuny Aasen wazdunsigideyadnn

MAdeNNeeslaagAToUARLLAY AN



MNIITANWIANERS UnINeduveuliu (Journal of Education Khon Kaen University) (unALATY (Research Article)
. ad o A a o
AATLUUNTTIIY

n19798Tuas 98 T wuIn19 PRISMA (preferred reporting items for systematic reviews and meta-
analyses) lagnianldlunisdavihinisnuniuissunssuegiaduszuy Wedndenunanuidefiierdesivasiiy

Anwluseauunineraenslulszmalnguazassemeanuwansly Figure 1

NISAUTINTIITYS

2.

A3dadndunisifivsiusudeyalagviinisAndenunainuids (Research Article) 9nszuugudeya
MIATUIUINA Scopus wazansruugIudeyasaisdiannsedndnatsvessewelng (Thai Journals Online,

ThaiJO) Hhuesadneesulal dusunisamdenunaAuIde Tnuein1sandenaail

@

1. unaAdefithunduangiseaduunanuatuifiu (Full-text Article) wagdinsidrfswuuida (Open

access)

'
a o o

2. unAIeivnduasisidmivnsarsuunddeaduunanuiieglussuugiu deyaiisans
UIWR Scopus TigninAninIwve1sas (Quartile, Q) faus Q1 fis Q4 warsvuugIuteyansarsdiinnseiind
nanveslsymelnefigndnaauninansarsiaungiuil 89 4 lnaduunenuddefinnaininsasmanisdnviuas

MFATNNAUAIANFAIEAS NTAUNYIVD

3, UNAMLIFLI AU IRADIANUNAILAT A.A. 2013 §3 A.A. 2024 (September) %58 W.A. 2555 £4

WA 2567 (Feudugiew) dmsunnsasvngiudeyansarsdidnnsedndnansvesUsemelne

o o

4. unanidedeiuitesiuasifiudnw Jsmaurdideldmddgylunsfumafanunedediun azu

Anw1 (STEM Education) agt@ufnen (Science, Technology, Engineering and MathematicssyAUNAIINede

o

(Undergraduate) waztin@nw1 (Undergraduate students)

MIANTANWAENS UM INeSevauwiy, 48(3), 77-92
doi: 10.14456/edkkuj.2020.x



[UnALITY (Research Article

NsEIANYIANERS unrInerasveuwny (Journal of Education Khon Kaen University)

> dusmadddiyuugnadoya nnnd) (n=1) Fufumuddrdpuugidoya (ine) (n=1)
&
-Eg; Scopus (n=29,247) Thaijo (n=570)
T
5
E
=
4 v a o . o g w « P
" 3 . . - " AUMIILTAUNA UVAREE Lmzﬂﬁmm_,(ﬁmuﬁﬂm uaz sEAUNMINgNaY)
Fummuaunay uniRga wazdndAf(STEM Education uag Undergraduate) n=57)
n=.
(n=3298)
: l fosmamsuAL ounmiy uniade uazddaiy
FasawamzunarnfiunedingsLimited to Aricle, English) (afaifng uay seduLivendt waindn)
. (n=1495) (n=25)
@
]
£ o . rsiuudninited to O ) - -
r% TNMAINAMAIANTINAWUUTALImited to Open access fosanediazdendenminssunssieduduszuumuilifedesiuunay
& (n=620) Weihfumsdoumsasuuvaniudnn (n-0)
fiasamiamzunaTuRAdAY (Limited to STEM (science, Technology, L T —— wazndfy
Engirieering and Mathemtics) (@iidne uay sefuninetdt wavindAng)
(n=22) (n=21)
fsaneguandendtormarunsmeiabussvumilifodestuumeny
Feilfunsdoumsaauuuuanddom (D)
(n=21)
[=
(al
w - .
2 wmmideiliiumsfiaden
(o
=
§ (n=42)
Scopus (n=21), Thaijo (n=21)
Figure 1. Systematic Literature Review Flow Diagram Following PRISMA Guidelines
a &Y
f7753£f75737/1?/@%/27

AdeliIEn1sTeseiiBulion (content analysis) HieduasziosAnuiannauideiinesdeivasiay
Anwlusgdveaufny NeluvsunvessemdalvenaginaUsewme fIdelaaiunisdnassunanddonasdudin

A13YdA1AQVBILAAZUNALDEIIAZLDA INUUYINITIATIZRUNAIIN

AU 42 UnANUANLLnNURAAUA LS

M1u Table 1 nsvuuMsIATziivsenaumeniseudeyanduiinlisgndidiu nsinnumnedeya warn1sasy

WadumUwuuvasdeyanauisainunesuieUssinud g iidunu TngldisnsTiasziuuuguile (Inductive

Analysis) Wialilsun@sdoasuniianuintefouazannsathlussgndldlunsimuwazifudnuluszivgaudne
moly



MNIITANWIANERS UnINeduveuliu (Journal of Education Khon Kaen University) (unALATY (Research Article)

Table 1. Selection Criteria for Research Literature
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