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Expioring curreni lhewaiie anri weihorioiogieai palern»
in 8TEAM eriucaiion research

8cience, Technoiogy, Enaineering, Ari3, ani MalheTaiic8 (8TEAM) i8 a receni eivcaiionai 8lraie8y lhaigpro-
po8e8 inierii”cipiinary ieaching, encouraging inwaTaiion ani econoTic gro~ih. Ho”e”er, ai Ihe 8iake of 1hi8
[ieii ie~eiopTeni, ihere i8 a iack ol reearch expioring ihe receni 8laie o 8TEAM eivucaiior re’earch, ap-
proache8. Therel'ore, 1hi8 8iuiy aiTei io expiore Ihe Ihetaiic ani Teihoioiogicai paiiet” ol receRhSTEAM
eincaiion reearch, ani lor 1hi8 purpo”e perlortei an in-iepih PKIBMA-8niiei 8y8ieTaiiC fiieraiviie ani
conieni anaiy8i8 o 20 Tanu8cripi8 pubii8hei bei“een 2019 ani 2024 in ihe Tayior & Franci8@midETeraii
iaiaba8e8. The 8iviy noiicei ihai re"earch on 8TEAM eincaiion ha8 increaei in lhe pa8i i”0 year8, ani lhe
"aiilaiNee Teihoi ~a8 Ihe T0o8i Waaveniiy wiiiirei re“earch ie8ign; 8ivieni8 ani ieacher8 ~ere“the pritary
re’earch pariicipani’; ho”eter, Ihe experi8’ ani poiicytaker™’ percepiion8 ol 8FEAM €iucaiion ha’e re-

8earch: 1) encouraging Teaninalni 8TEAM ieating experience8 lor 8ivieni8; 2) ieacher eivcaiion ani 3)
nnier8ianiing 8TEAM eiucaiion a8 a ieii Ihai re’vire8 r'vriher in-iepih 8iuiy ofFii8proce88e8. ITpiicaiiond
~ere ptoTiiei io ai“ance luriher 8iniie8 in 8TEAM eiucaiion refgarch!

Key or/1": 8TEAM, eiucaiion, reearch, paiiern”®, PKIBMA, conieni‘anaiy8i8, 8y8ieTaiic araiy8i8, iiieraiure
retie/,

IQiToiinciion

8TEAM i3 a iaiesi eincaiionai approach ihai ai®ecai€s iniegraiei ieaching ol 3cience, iechnoiogy, en-
8ineering, ari3, ani Taih (Koiri8ues-8ilya & Aisina, 2023) [1]. In 2013 ihe LU ariopieri a resoiuniion “ihai
aiiing Ari ani besign inio Feierai prograt3‘ihai iar8ei ihe 8cience, Technoiogy, En8ineering, ani Maihe-
Taiic3 (8TEM) Fieili3 enconrages innoyaliofganii econotic grotoih in ihe LWiie<i 8iaie§8” (LU OoyeTTeni
Pubiishing OrTice, 2013:1) [2]. 8inge ihaiiitTe  8TEAM ha3 acpguirei ii3 signifFicance in eincaiionai ii3-
course. In pariicuiar, ihe re”iefo oleTpiricai 3iniies 8188esi8 ihai ihe research on 8TEAM eincaiion has
proare3ssei Toiihin ihe ia3i ien years. 8iiie® eTphasire 3pecific aspecis ani i33ues in 8TEAM eiucaiion. for
exatpie, Begueiie ani Begu@iie, (2042) [3] beiie®e ihai bieniing ariz ani 3cience Tay ieai io a 3ynergisiic
inieraciion ani increasei 8inigMi engageteni. The case 8iniy coninciei by Henriksen (2014) [4], Tcho inier-
NieToei ihe To3i gucce3s&ilieachers io expiore iheir creai®e ieaching iechnigues, shotoei ihai aris-basei
eincaiion enhance3‘enihu3iasT, in*o”eTeni, ani 3uccess&i iearning in 8TEM ii3cipiine3 ani enabie3 8iun-
ienis io gei superior onicores.
iaboraiionjatony, 3ivienis. Furihertore, researchers iike Perignai ani Kair-Buoninconiro (2019) [6] high-
iighi‘thai 8FEBAM™ proaraTs increase ihe in*o”eTeni ol MeTtaies ani Tinoriiies. Anoiher 8iniy ione by
YakTanfani bee (2012) [7] conFirT3 ihai 8TEAM by ieaching 3inieni3 on cognii®e 3kiii3 neeiei io be
aiapi”eviLeiong ieater3 heips prepare chiiiren io cotpreheni ihe changes ihey Toiii experience in iheir
ir*es. Hotoe”er, ai ihe high 8iake ol ihi3 [ieii ie*eiopTeni, ihere are iack ol 3iniie3 expioring ihe curreni
8iaie ol exisiing 8TEAM eiuncaiion research approaches, purposes, ani ihetaiic locus. 8uch an o”eteTo
Tay 8”7e an expaniei a33e33Teni ol eMiience lor 3iakehoiiers, praciiiioners, ani 3choiars, a8 Toeii a8 aiioto
iheT io 8iniy paiieT3 ani changes in research o”eriite (Poianin & beii, 2017) [8]. Thu8, ihi3 research aiT3
io anstoer ihe loloToing research guesiion: “hai are ihe receni ihetaiic ani Teihoioiogicai paiiets in
8TEAM eincaiion research? To anstoer ihi3 guesiion, ihe 8iniy Tirsi ieiertines ihe 'reguency ol pubiica-
ilons in ihe pre®ions e years, ihe range ol “iouTais ihai i33ne 8TEAM eiuncaiion research, ani ihe aiioca-
iion ol paper3 by iesign olihe 8iniy, responienis, research goai, ani concepinai Nocus.

The iiierainre reporis 8TEAM eincaiion research has progressei Toiihin ihe ia3si iecaie. 8iniie8 lNocus
on 3pecilic aspeci3 ani i33ue3 in 8TEAM eiucaiion, 8uch a8 concepiuaiiring ani ieining ihe iert (Perignai
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& Kai2-Buoninconiro, 2018; Koiri8nes-8ilya & Alsina, 2023) [6], [1], ii3cu33ing 8TEAM eincaiion’§ roie
in nurivring early chilihooi eincaiion (“ahywuning3sih ei al, 2020) [10], enhancing 3inieni creaiiyiiy
(Agnilera & Orii2-Keyllla, 2021) [11], encouraging ieacher prolre88ional ieyelopTteni (Monkeyiciene ei al.,
2020) [12], iigiial coTpeiencie3 lor 3wiainable inno”aiiow anii coTpuiaiionai peita8o8y (beak & Kwurar,
2024; Hyun & Park, 2020; P3ycharis, 2018) [13], [14], [15]. 8oTe researcher3 aiieTpiei io inyesiigaie ai-
yanceTenis in 8TEAM re3earch; ani lor ihi3 purpo3se, eTployei biblioTeiric ani 3y3ieTaiic reyietos. for
exatple, PahTi ei al. (2022:93) [16] iii a biblioTeiric reyieto ol 35 Tanwcripi3 publishei beitoeen 2012
ani 2021. The 8iniy f'ouni 8TEAM eiuncaiion i3 closely relaiei io ihe prcueci-basei learning teihoi, ani
8i§nincanily enhances problet-30lyin§ (Pahti ei al, 2022) [16]. 8anii ei al,, (2021) [17] inyesiiSaiei pai-
iern3 o 8TEAM in 3cience eincaiion ani coninciei a biblioTeiric Tapping ol liierainre. They exaTtinei 30
8copu8 paper3 I'rot 25 protineni Jomrnal8 iaiei rot 2013-2020. 8iniy Finiing8 iniicaiei ihai 8onih Korea
i3 eTer8ing§ a8 ihe T08i 'reguenily publi8hei couniry, ani ihai 8uch ihete8 a8 8TEAM eiucaiion, engineer-
ing eiucaiion, eincaiion cotpuier8, ani 8iunieni8 are ihe T08i coTTonly explorei 8ub)eCi8gby-re8earchers
(8anii ei al., 2021) [17]. 3iTiiariy, Marin-Marin ei ai. (2021) [18] unrieriook a 8inily io a33e33'ihe prosreds of
8TEAM-EBW in 8cieniilic publicaiion8. The concepi 8TEAM Tca8 reyieToei in ihe ~eb o 8cienee” iaiaba8e
niili2ing ihe ~08 pro§rar8. The re8earch Teihoiolo8y eTployei in ihe paper Tca8iblioTeific. They con-
inciei a co-toorin anaiy8i8 of 1116 Tcork8 publi~heii beitoeen 2006 anri 2020 (MarimEMarin ei ai., 2021:1)
[18]. Finiin§8 8188e8i STEAM-EBW re8earch lMolloto8 an e8iabli8hei paiiern, aXihon§h 4ero lMiell8 ol ingniry
are eter8ing. In conira8iio 8anii ei ai. (2021) [17], Marin-Marin ei ai. (2024)fl8]"kii*co”ereri ihai ihe LU ii-
ei 8iaie8 i8 ihe leaiin§ peneraior ol publicaiion8 in ihi3 [ieli ol re8earchil. Ba2der ani M. Yan8ickle Toere
ii“coyerei io be ihe To8i MaTon8 re8earcher8 in ihe 8ub)eci, hayin§ anifioreithes08i Tann8cripi8 (14 each)
ier inegualiiie8, ii8 iTpaci on iiyeree populaiion8, 8inieni 8killQieyelapteni, ani ieacher preparaiion ror
8TEAM-ba8ei ieaching ani learnin§. Furihertore, Kuriiyaumo, eial,, (2023) [19] analy2ei 9 publicaiion8
exiraciei 'rot 8copu8 publi8hei beitoeen 2013 ani 2023g4applyin§ Teia-analy8i8. Thi8 reyieto ii“coyerei
iionally, inniin§8 ieton8iraiei po”iilye 8TEAM learningyounicote8 ai eleteniary, _)unior high, ani hi§h
8chool leyel8 ol eincaiion (Kuriiyawo ei al.,, 2023), [19]. In pariicular, ihe 8iniy conlirt8 a correlaiion be-
iToeen 8TEAM eincaiion ani iTproyei ihinking 3klg arong Inione8ian pupil8. A paper by 2hao (2022)
[20] explorei re8earch ireni8 in boih STEAM(ani 8TEM eiucaiion ani reyietoei 495 paper8 pub1li8hei in 16
iop Journal8 r'rot 2016 io 2021. The nniin88\reyeal a 8i&niiicani ri8e in 8TEM eincaiion re8earch 8ince
2016. Alihou8h 8TEAM eincaiion ha8 [eToempublicaiion8 ihan 8TEM, ii i8 ri8in§ Tore rapiily ihan 8TEM
eincaiion. STEAM/8TEM 8o0al8, Tofiyaitow , eyaluaiion, policy, curricnlut, a88e88teni, ieaching, ieacher
eincaiion, ani learnin§ are 8oTe o the To8i coTtTtonly exploreiihete8 (2hao, 2022:162) [20].

Prior liieraivre i8 yalvablé For iiemiiFying ihe oyerall re8earch ireni8, bui ihe8e 8iniie8 are liTiiei in
8heiiing 1i8hi on ihe aiT8 GF8TBEAMfre8earch, ani ii8 receni oyerall iheTtaiic ani Teihoiolo8§ical paiiern8.
They are al8o liTiiei in ihe ramgefolr publicaiion8, iaiaba8e8, ani iiteline incluiei lorihe analy8i8.

Therelore, ioglill ihe exi8iia8 8ap ihi8 8iniy coniuci8 a 8y8ieTaiic reyieto ol ihe iniernaiional etpirical
liieraivre ani explore8 recemi BSTEAM eincaiion re8earch. for ihi8 purpo8e, ihe 8iuiy iieniiiie8 ihe re8earch
purpo8e, Teihoiol@§icad, paiiern8, ani ihetaiic Mocu8 ol receni 8TEAM eincaiion re8earch. Thi8 Tighi be
n8elnl in prope8ing yaluable onilook8 ani per8peciiye8 or Muriher STEAM re8earch.

Meihoé3 ané Taieriah

Publicaiigiu Toere 8eleciei lNollotoin§ ihe PM8MA principle8 Tteihoiolo8y (Pa8e ei al., 2021) (8ee
Fi8. 1) [9InT0 ihe be8i knoTolei8e ol ihe anihor, ihere i8 a lack ol” 8iniie8 ihai inye8iiSaiei STEAM eiucaiion
re8earch Tciihin ihe 1a8i Fiye year8 ihai appliei PKISBMA Teihoiolo8y io iieniil'y ihe re8earch purpo8e ani
Teihoiolo8ical ani iheTaiic paiiern8. The iaia Toere colleciei 'roT Taylor & franci8 ani ETerali iaia-
ba8e8. 8eleciei re8earch incluiei peer-reyietoei publicaiiow ani hi§h-gnaliiy etpirical )ournal ariicle8 pub-
li8hei in ihe En§li8h lan8na8e Toiihin ihe 1a8i Fiye year8 'roT 2019 io 2024. The acronyT 8TEAM (8cience,
Technolo8y, En8ineering, Ari8, ani Maihetaiic8) T10a8 eTpioyein a8 ihe concepi in 8earch of pubiicaiion8’
iiile8, ab8iraci8, ani keytoori®. Each iaiaba8e T10a8 run m8in§ ihe 8TEAM concepi in ihe aiyancei 8earch.
The Tain 8ub)eci Nor STEAM re8earch analy8i8 1oa8 eincaiion, Tohich Tca8 eTployei a8 a ierT in ihe 8earch
llier (8ee Table 1).
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Figure 1. PKI8MJ1 iio” iiag

roT IToo ialabases. 8pecilically, in Ihe loiai ol 59 ariicie3 Toere
arvicies’ liiie, 67 ariicie3 in Ihe ahsiraci, anii 58 in keyreoM3s; loiai-

©yeraii, 219 recoriiz Toer
[onnii Tohere Ihe concep! ap

ing 184 ariicie3 exiracien Tayior & franci3 inalabase. The 3aTe principie Toas eTpioyeli iar lhe ET-
erabl ialabase 3easch oere naunin Toiih lhe 8TE/TM concep! appearing in lhe liiie, anri 26 in lhe
abslrac!, loiaiing 3 recoris. J13 a resuk ol lhe recorii3 3creening, abslrac! anaiysis, anit azze33Tten!
&r eiigibiiily, 19 ifcie3 Toere exciurieri ne 1o incorrec! 3eaiing, rinpiicaiion, anit no! reporiing iaia reiaieri
1o Ihe 3inity i eci:. In loiai 20 paper3 Toere iienliFiei Iha! 3alisFieii Ihe incinsion criieria atong
219 3 an ~eci 1o in-<iep{h conien! anaiysis.

Tabie 1

Inciniion anii exciuxion criieria
Incivxion criieria Exciuxion criieria
bitenkion Bekignaiion
L Pubiicalionk publikheii unLLl

Year of pubiicalion 2019-2024 2018

Tayior & Francik (hiip3™/"\.iani&niine.cot/)

Balabakek Ereraii (hiipa™/ M eTeraiiicoT/T3ighiy) Publicalionk IroT non-peer-
reyie”eid,)ourTk anii grey
Typek oF liocuTeni Ariiciek publikheld in peer-reyieTeri,)onrmai8 llieraiire
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Bitenkion

8ubleci

8earch Teori8

banavage

Coniinwnaiion ol Tabie 1

Inelw*ion eriieria
betignaiion

Eivcaiion (a/licie ieTon8lraie8 n8e ol STEAM in
orTai eincaiion in praciice ani/or iheory)

8TEAM (8cience, Technoio8y, Engineering, Arl8,
anin MaiheTaiick; concepi appeark in Ihe allicie’8
iiiie, ab8iraci, ani key”~ori”®)

Engiigh

KeTiis anriiscTa3ion

Exelu*ion criferia

Eiiioriai8, book re”ieT, con-
lerence proceeiina8, experi
brielingg8

Pubiicaiion8 pubii8hei noi in
Engii8h, ani non-eincaiion-
reiaiei 8vb]eci8

The 8iuriy’s goai T0a3 io expiore ihe iheTaiic anin Teihoioiogicai paiieT3 0£8TEAM)eincaiion re-
search. forihi3 reason, a PKI8M A-8uiiei 3y3ieTaiic iiierainre retieto ol 20 Tanu3cripid publishei beiToeen
2019 ani 2024 in ihe Tayior & franciz ani ETeraii iaiaba3es Toa3 perlortei. fabie 2 3hofo3 ihe ii3i ol arii-
cies ihai Toere 3eieciei lor in-iepih anaiysi3. Figure 2 3hoto3 ihe I'reguency ol publicaiion3 by year ani an
increase in 8TEAM eincaiion-reiaiei 3iuniie3 in 2023 ani 2024 (n=8; n=4) cogparevio eariier years. 8iTi-
iariy, 2hao (2022) [20] tcho expiorei research ireniz in 8TEAM ani 8TEM €tucaiion Mowuni ihai research on

8TEAM i3 ri3ing rapiiiy.

Tabie 2
Bawpleit «initig*
IB 8iuiiie* (1-10) 15) 8iuiiie* (11-20)
81  Berirani ani NeTnka8a (2023) [21] 811} Ben-Horin ei ai. (2023) [31]
82  Cheneiai. (2019) [22] 812  8airi eiai. (2023) [32]
83  Oonraier (2022) [23] 813  Peraiek anii JTrokiegwi (2024) [33]
84  Berirani ani NeTnka8a (2020)424] 814  Magnukkon anii BackTan (2023) [34]

85  An (2020) [25]

815  bowutpourii (2024) [35]

86  Kotero-Arira ei ai. (202%),[26] 816  Ywunianio ei ai. (2024) [36]

87  Beiba8e ei ai. (2022)\[27]
88  8anio8 ei ai. (2023)n[28]

817  Kowughiey ei ai. (2019) [37]

818  Hiippo anii 8ieyen§ (2023) [38]

89  baksTwaii ehai. (2024) [29] 819  Ko88eiai. (2023) [39]
8104 Malaariiaeidr. (2022) [30] 820 bak”TTaii eiai. (2023) [40]
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2025
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Table

Figure 2. The publicaliow’ iiagnency

A LW ai ofF 16 «eieeielt “onrnai* Tcill STE/IM eﬁm:u@«

3

NO iournai naTe ¢ # o™ publicaiiow
1 lournai of Kekearch in Innoyaiiye Teaching & bearning \ 4
2  Copei biincaiion Q 2
3 Axian Akkociaiion of Open Mniyerkiiiek lonr 1
4 lournai &r lhe 8inity of Biincaiion anit beyeiopT 1
5 Iniernmaiionai lonrnai of Maihertaiicai Biingaiion in 8cience anin Technoiogy 1
6  bimcaiionai Meriia Iniernaiionai 1
7 AxiaPaciiic lonrnai of bitucaii 1
8  Kekearchin 8cience & T Auncaiion 1
9  Inieraciiye bearning 1
10  Ari8Eiiuncalign Paiic N 1

Eariy Year 1
1
1
1

15  Elincaiion 3-13 1
16 EnyironTteniai Eiincaiion Kekearch 1

Table 3 3hoTo3 a ii3!  publicalion3 Feaiuring 8 TE/IM elincaiion research. Table 4 iiinsiraies lhe #isiri-
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iiierainre reyieto3 Toere ihe To3i coTTon Teiholi3 appiiei by ihe researchers. One expianaiion lor ihi3 couiin

buibl [unitaTeniai knoToielige, Tohere preyions knoToielige i3 ie33 ayaiiable (A3pers & Corie, 2019;
beyiii ei ai., 2018) [41], [42].

Tabie 4
The #i*iribuiion oi-publicaiiow by *ividy e*isn (2019-2024)
-
8iuilty Vie*isn Meihoii* % o
Mixeii anid Tniii- Ca8e 8ininy: ieaching rieMian, proce88 anaiy8i8, 8eil-eyainaiion anii peer 82
Teihol18 (M=5) eyaivaiion 'ort8
Ca8e 8ivity: iongiinitinai anaiy8i8, ~naiiiaiiye reiieciiow 83
Pre-ani1 po8i-8wwitey8, open-eniiein “ve8iion§ gaih ihetaiic anri ia8k8 anaiy-
58 25 85
Pna8i-experiteniai pre-ie81/po8i-ie8i rietign, ~maiiiaiiye relieciiow 86
Be8ign-ba8ein reMearch: ieacher’8 Teork8hop8, pre-ie8l/po8i-ie8i@nryeys, 88
cia88root ob8eryalion8, relieciion rnoie8
Puaniiiaiiye Pna8i-experiteniai: 8uryey8 812
(=2 10
~ork8hop8, 8uryey8 89
Puaiiiaiiye (= Puaiiiaiiye ca8e 8ivriy: inieTeT, ie880n ob8eryalion8, ocuteni anaiy8i8 81
12): Etpiricai . ) o . o
(T=7) Be8k re- Puaiiiaiiye ca8e 8inly: ob”eryalionk, inieTeT, WocuTeni anaiy8is 84
Bearch (I=5) Eihnography: 8iuitio ob”eryaiiow, 8ewi-8iruciureiiinieteT 818
InieTeT, narraiiye anaiy8i8 819
Expioraiory ca8e 8ivily: 8esi-8irucivreii 820
inieTeT, NocuTenj.anaiy8i8
Eiincaiionai-iieNignire”earch; ie830n8 Ve8ian+ Toiieiiing+reiieciiond 60 816
biieraivre reyie”, o8 aroup Migcnsions 810
biieraiure\reyie’y, riocuteni anaiy8i8 87
biieraivre reyie® 811
biieraiure reyie® 813
biigraivre reyie” (Teia-8inity) 814
biieraivre reyie® 815
Oiher (I'=D) Praciice-ba”eii re™earch: 8iuitio praciice, 8iviieni projeci8, Teork8hop8, Toii- 5 817

nie8, rovmnriiabie

Koiabiy, 3ininenis anii ieachers Toere ihe research pariicipani3 in To3i siuriies (36 %). 29 % ol 3iuniiies
Toere expioreil 3oieiy & oT ieachers’ anin 14 % it T 3initeni3’ perspeciiyes. 8initeni§, ieachers, anri iireciors
pariicipaieit ioiniiy in 14 % ol 8TEAM eriucaiion research. Inieresiingiy, oniy one 3iuriy Joiniiy inyoiyeli ihe
yieTo3 ol praciiiioners, experis, anii poiicytakers, Tohich iTpiie3 ihai ihese 3iakehoblers’ unitersianiing o”
8TEAM eiincaiion has been 3carceiy 3initieit (3ee Tabie 5).
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Tabie 5
The Rixiribuiion o” publicaiion* by research par(icipan(x (2019-2024)

Kesearch par(icipan!$ i % 8*uiry 0
8iniieni8+ieacher8+iiirecior8 2 14 81, 84
8initeni8 2 14 83, 812
Teacher3 4 29 85, 86, 89, 810
8inineni8+ieacher8 5 36 82, 88, 816, 818, 819
Praciiiioner8+experi8+poiicytakerd 1 7 820
Toiai 14 100 81, 84, 83, 812, 85, 86, 89, 810,82, 88, 816,818,

819, 820

Furihertore, Ihi3 siuriy reyeais ihai ihere are ihree caiegorie3 oliheTtaiic Mocu3 igg8TEAM research: a)
Teaningini 8TEAM iearning experience lor 3iuiienis, b) ieacher erivcaiion ané prolessionai eyeiopTeni,
anin c¢) uniiersianiing 8TEAM eriucaiion (3ee Tabie 6). In pariicuiar, resuiis_imiicaige,ihai curreni research on
riences lor 3iniienis (40 %). This i3 reiaieli io inyesii8aiing 3choiar3’ peinago8ical Toeis anii insiruciionai
prograts f£or Teaningivi taih ieating, ieating 8TEAM oniine, ieyeioping 3ftlieni3’ iransierable, inieriis-
cipiinary, anii irans-riiscipitary 8TEAM 3kiii3, [o3iering sinitenisg pariieipaiory ciiirenship, assessing coani-
ilye iearning ownicotes, iniegraiing CT, anit &8iering inieresi-iariyen creaiiyiiy. Kexi, ieacher anri etpioy-
Teni elincaiion (30 %) Tcere ilieniiFiel a3 ihe 3econri caiegofy. Mesi 3iviiie3 conceniraieii on exaTining ihe
iTpaci of 8TEAM on ieachers’ beiieF3, perForrtance, piannifg ol ihe ie33ons, anii neyeioping research coT-
peience reaiiraiion in 8TEAM. LUriersianriing 8TEAM eWucaiion (30 %) Toa3 anoiher caiegory ihai etergeri
IroT ihe conieni anaiysi3. Kesearchers toiihin ihi3}¢aiegoryyinyesiigaieii ihe prospecis, processes, anit prob-
ieT3 ol curreni 8TEAM eriucaiion. CoTtpiiani Tolihypreyions research (Agwuiiera & Oriir-Keyiiia, 2021;
Monkeyiciene ei ai., 2020) [11], [12], conceniraiing on 3iniieni3’ 3kiii eyeiopTeni anri ieacher preparaiion
Toa3 Faunii a3 a preyaiiing Focns atong 8TEAM erincaiion 3choiar3. Wotoeyer, ihi3 research reyeais ihai in
aliidiiion io ieacher3’ anii 3iniienis’ knotoleige \lieyeiopteni, expioring 8TEAM eiiucaiion a3 an eTerging
Fieiin (processes, principies, anri priogiiie3)dis another iopic ihai inieresis ihe research cotTuniiy.

Tabie 6
KeyieTege*i* by research purpoxe anii (hewaiic foor* (2019-2024)

Thewaiic iocu3s Sub=lidetiie3 Kexearch purpoxe i % 8*mily MO  Year
MeaninglU bearning of To propo8e anii inye8iigaie a peitagogicai 81 2023
8TEAMpigarning, Taiheraiic8 Toriei Bar Teaningini Taih ieating
expefience for .
givvienig bearning, L . 82 2019

8TEAM oniine  To proyiiie reierence™ &r ieacher8

Beyeioping To ie~cribe ho”™ 8yneraie8 beiteen re-

iran*lerable, 8earch anii br8ine88 pian coTpeiiiion8 can 83 2022
inierii~cipiinary, proToie 8iuiteni incin8ion 8 40

irang-

nincipiinary To vnrier8ianri ihe 8TEAM in8iruciionai 84 2020

8TEAM 8kiii8 proarat8 by nonprofii organiraiiond

Fo8iering 8iun- To wnrier8ianri ho™ 8TEAM inierii”cipii-

eni3’ pariicipa- mary aciiyiiie3 Tay protoie 8iuiteni8’ par- 88 2023
iory ciiiren~hip iicipaiory ciiiren”hip
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Coniinunaiion of Tabie 6

TheTaiic foon* 8nh-LleTe3 Kexearch purpoxe i % 8%y MO0  Year
MeaninalU AKKekking coani-
8TEAM iearning  liye iearning To irienLLly iniveniiai yariabiek Ihai pro- 812 2023
experience &r 8lu- owmicoTe Toie cogniiiye iearning
vienik

To iieniiiy inkiancek of iearnerk’ creaiiye

Iniegraiing CT aciionk 8 40 816 2024
Fokiering inier-
eki-ririyen crea-  To lheorire anii &8ler iniereki-iriyen en- 818 2023
liyiiy fageTeni anii creaiiyiiy
Teacher eiincaiion  Pre-keryice
anii proiekkionai leacherk’ riikpo-  To exaTtine lhe iTpaci o£ 8STEAM on pre- 85 2020
eyeiopTeni Kiiion Keryice leacherk
8econiiary eiin-
caiion leacher
proiekkionai vie-  To unrierizanri Ihe e£Fecl of STEAM 86 2021
yeiopTeni courkek on leacherk’ beiieFk, periirtance
Teacher proiek-  To kinidy ho” lhe iieraiiye riekign aiTeclei 64 30 89 2024
Kionai eyeiop-  lhe pianning of lhe iekkonk
Teni
To ieyeiop “rekponkibie rekearchianii ir-
noyaiion” iTpieteniaiiong@in8LEAM 810 2022
To Toriei a Teia-approachylo Feaivre arik
in STEAM 814 2023
ETpioyeek erin-  To inyekiigaie KKiii aiiyanceteni ior 41K 815 2024
caiion Tanumiaciyring eTpioyeex
Wniierkianiiing Prokpecik, priori- To iearn Ihe curreni kiaie of 8TEAM eriu- 87 2022
8TEAM efincaiion liek, procekkek, caiion
peiagogic prin- o L .
cipiek anii prob- (.10 {OFniaie an iniearaieit Sel of peitanops- 811 2023
ieTk Ic principiek in 8TEAM eiincaiion
0 reyie” Ihe necekkiiy of cotbining
8TEAM gaih ari§ in kchooi curricuia 813 2024
To expiain lhe cake of Ihe MA Ari in 8ci- 6 30 817 2019
erice prograt
To 8luidy Ihe experience of STEAM-
reiaieli ciitaie change elincaiion projecl8 819 2023
in rurai "aiek
To inyekiigaie ho™ 8TEAM eiincaiion i§ 820 2023

pwi inio aciion in Initonekia

Conciwion

Thi3 3y3ieTaiic reyieto aiteri 1o iiteniiiy anii caiegorire lhe Teihoiioiogicai anii lheTaiic palierns of
8TEAM eiincaiion research Ttoiihin lhe ia3! 5 years. The research inciniteii an in-iepih conien! anaiysis o”
peer-reyieTtoeii pubiicalion3 pubiisheli in Ihe Engiish iangnage £rot 2019 1o 2024 lha! Toere 3eiecieri accorii-
eTpioyeli research approach by 3choiars. The 3sinily reyeaiein lha! 3iniienis anii leachers toere lhe Tain re-
3earch pariicipanisa in T03i 3iuiie3; hoToeyer, praciiiioners, experi3 anri poiicyTaker3’ percepiion3 o”
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Expioring curren* iheTaiic.

8TBEJ/IM elincaiion haye been 3carceiy siniieir. Thi3z 3lUriy ha3 ai3o reyeaiein Iha! lhere Toere Ihree caiegories
of lhewes in 8TB/IM research: a) encoura8ing weaningini 8TEJ/IM leaTing experience3 &r 3siunitenis, b)
leacher evincaiion anri proiessional neyelopwen!, anin ¢) wnriersianriing 8 TBJIM eiuncaiion a3 a iiebl Iha! re-
nwires iuriher in-riepih 3inity of i!§ processes, principles, prioriiies, opporiunniiies, anii challenges.

The perspeciiye3 £or iuriher 8TBJIM erincaiion research coulin be 1o iiiyersiiy research approaches in
8iniyin§ 8TEAM elincaiion Brot lhe len3 of iiiFeren! 3iakehoiiters, such a3 Tanagers, praciiiioners, ani pol-
icyTakers, anri cotparing lhese Toiih leachers’ anri 3iniienis’ perapeciiyes couniit enrich LWriher 3inity Fintings
anii brin§ Tore iiyersifieii yietos. 1 i3 hoperi lha! iniure research in 8TEAM eiincaiion Toiii keep §rotoins,
lhereFore i! Tooniii be n3eini 1o eyainaie pariet3s in lhe nex! 10 years.

This reyieto Focuseri oniy on _)ouTai ariicie3 Toiih fuii acces3 pubiisheii in lhe Engiish iangnagegbaseii on
IToo nalaba3ses, lhereFore Furiher research coubl 3uryey eiiiioriais, book reyietos, conference proceeitings, ani
experi briefFings, anri eniarge lhe 3cope of research by inciuiiing 3iuiiie3 ayaiiabie in oihergianfuajes anii
3ources.
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O.M. OpbiHbacapoBa

8TEJIM-6inim 6epy canacblHAarbl 3epTTeynepaiy
TaKbIpbINTbIK-8iCTEMENIK 6aFbITTapblHA XYeni wony

FbiibiM, TEXHOMOIUSA, UHXEHEPUS, BHep XoHe Matematuka (8TEAM) — MHHOBaUys MeH 3KOHOMMKasbIK
eCcyAi bIHTaaHAbIPaTbIH NaHapa/blK OKbITYAbl YCbIHATLIH COHFbI BiniM Gepy cTpatervsicbl. Anaiiga, ocbl
ca/lafiarbl 3epTTeynepaw damybiHa kapamactaH, 3STEAM-6inim GepyaiH 3epTTey TacingepiHiH, Makcargapb!
MeH TaKbIPbINTbIK GaFbITTapbIHbLL, COHFbI YaFaaiblH 3epTTENTIH 3epTTeynepiH XeTicneyLliniri Gaikanagsn
CoHgpIKTaH 6yn 3eptrey 8 TEAM-6inim Gepyzeri COHbl 3epTTeyrnepaiH, TakbIpbINTbIK >xoHE aaicTemMenik
GarbITTapbIH 3epTTeyre GarbITTasFaH XKaHe OCbl MakcaTTa Tayior & Francis xeHe ETeraM fepekkopaapbiaa
2019-2024 xbingap apabiFbiHaa XapusnaHFaH 20 3epTTey MakanacbiHblH PPISMA gaicTevesiepiH naidgana-
Ha OTbIpbIN, afebueTTepre TepeH, Xyieni Loy >xacandbl. 3epTTey COHFbI eKi Xbiiaa 8 TEAMs=GiniM Gepy
3epTTey/epiHiH apTKaHbIH KOePCeTTi; cana/blk Tocin eH Wi KongaHbinaTbiH i, CTYAeHTTEp MeH
OKbITYLLbIIAP 3epTTeYAiH Herisri KarbiCylbuiapbl 60/4bl, AereHMeH capaniubliap“MeH casiCarkepiepiiH
8TEAM-6ifiMiH Kabblnaaybl, ON >Xaisibl OlNapbl TOMbIK 3epTTeNMereH. Hafukenep, COHbIMEH KaTap
8TEAM-6iniM Gepyferi aFbiMaaFbl 3epTTey/nepie TakblpbinTapiblH YL caHaTblg0ap eKeHiH kepceTesi:
1) cTyneHTTepre apHaiFaH 8 TEAM-0KbITY TaxipbeciH 3epTTey, 2) nefarQinkaisik 6ifiM xeHe 3) sTEAM-
6inim Gepyai OHbIH NPOLECTEPiH, MPUHLMNTEPIH, 6acbiMAblKTapbl MeH| MaCeneAepiH ofaH api TepeH
3epTTeyai KKeT eTeTiH cana peTiHge TyciHy. AsTop S8TEAM-GiliM @epy canacbiHgaFbl KOChIMLLA
3epTTeynepai inrepinety yLUiH TYKbIpbIMAAP KENTipreH.

KinT cesgep: 8TEAM, 6inim 6epy, xyiieni wony, koHTeHTTiKdanaay, PKISMA, 6afbIT, 3epTTey, saebueTke
LLony.

O .M."QpbiHbacapoBa

TemMaTnyeckue N MeTOL0/10rMYeCKNe HaRPaB/ieHNA UccnefoBaHnii B 06n1acTu
8TEAM-06pa3oBaHNsA: CUCTEMATUYECKNIA 0630p NNTepaTypbl

Hayka, TeXHOMoru, NHXeHeprsgMEKYCcCTBO W MaTeMaTuka (8 TEAM) — 3TO HeflaBHsAs 06pasoBaTe/bHas
cTpartervs, KoTopas npesnaraeT MeXAUCUMNIMHapHoe 00yYeHe, MOOLLPSOLLEe NHHOBALMN U 3KOHOMMYe-
CKUiA pocT. OfHaKo, HECMOTPR Ha pa3BuTIie UCCefOBaHWIA B 3TOI 06/1acTV, HabMKOfAeTCs HEAOCTATOK paboT,
M3yvatoLLMX HeflaBHee COCTOsHME MEEAEN0BATENbCKUX MOAX0A0B, Liefeld U TeMaTUYecKoli HanpaBeHHOCTY
06pa3oBaHus 8 TEAMgM@aToMY anHoe 1ccneoBaHue Obl10 HanpaBieHo Ha M3yYeHVie TEMaTUYeCKnX U Me-
TOZONOrMYECKMX HarpaBAeHiA HeJaBHUX UCCeA0BaHN 06pa3oBaHKs 8 TEAM, 1 ¢ 3TOM Lienbto Gbln Npose-
[eH yrny6eHHbIi cueTeMaTUHeckunii 0630p InTepaTypbl C UCNob30BaHWeM MeTogonormii PKISMA, oxsa-
ThiBatOLLMIAZ0 1UCCeOBATENLCKUX CTaTel, Ony6MKoBaHHbIX B neprog ¢ 2019 no 2024 ropg B 6a3ax AaHHbIX
Tayior & Franci8mEseraiii AHanv3 nokasasn, 4to uccnefoBaHWs obpasoBaHus 8TEAM yBenmumamch 3a
nocnefHEN1Ba [0fa; Ka4ecTBEHHbIA Moaxos 6bu1 HaMbonee YacTo MCMO/b3yeMbIM METOLOM; CTYAEHTbI U
npenosasaTefi ObI OCHOBHLIMM YYaCTHUKaMMW VICCIEA0BaHNS, XOTA BOCTpusTME 06pasoBaHns 8 TEAM
aKcrepTamu 1 NBAUTUKAMU MOYTW He M3ydasioch. Pe3y/bTaTbl TakoKe NoKasau, YTo B TEKYLUMX UCCeaoBa-
Husx 8 TEAM-06pa3oBaHnsA eCTb TP KaTeropum Tem: 1) nsyyeHwe onbita 0byyeHns 8 TEAM gnsa CTyaeHTOB,
2) Tiefarornyeckoe 06pasoBaHue 1 MoBbIlLeHVe KBamdmkaumid 1 3) noHUMaHve 8 TEAM-06pa30oBaH/s Kak
06/1aCcT, TpebyIoLLEei aanbHelLero ry6oKoro U3y4veHust ero npoLeccoB, MPUHLMMNOB, MPYOPUTETOB U NPO-
6oeM.” ChopmynmpoBaHbl BbIBOAbI ANA MPOABKEHWA Aa/bHEMWUX UCCNeoBaHWiA B 061acTu 8 TEAM-
06pazoBaHus.

Kntouesble cnoBa: 8 TEAM, 06pa3oBaHVe, CUCTEMATUYECKMIA aHaM3, KOHTEHTHbIA aHanu3, PKISMA, Ha-
MpaB/eHus,, UccneaoBaHne, 0630p MTepaTypbl.
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