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Abstract

This research article aims to: (1) develop an administrative model for an Innovation-Based
Special Science Classroom Project to enhance secondary school students’ innovator skills, (2)
propose guidelines for applying the model across diverse educational contexts, (3) establish a
comprehensive framework for developing 21st-century innovator competencies, and (4) evaluate

[

the model’s appropriateness through expert validation at a “good” level or higher. The study
employed a research and development design grounded in project-based science learning,
innovation-based learning, and 21st-century innovator skill theories. The research was conducted
in two phases: (1) model development through analysis and synthesis of 40 academic sources
published between 2015-2024, and (2) model evaluation by five experts specializing in
educational management, evaluation, and innovation-based education. Research instruments
included (1) a document analysis and synthesis form, and (2) a five-point rating scale questionnaire
assessing the model’s suitability. Data were analyzed using content analysis, mean, and standard
deviation.

The research findings revealed that (1) the model comprises two main components: 8
components of project-based science learning and 8 components of innovation-based leamning,
along with 5 dimensions of innovator skills; (2) expert evaluation indicated the model
demonstrated the highest level of appropriateness ()? = 4.68, S.D. = 0.52), with the innovation-
based learning component receiving the highest rating ()? = 5.00, S.D. = 0.00); (3) the model can
be flexibly adapted across diverse contexts; and (4) the model comprehensively promotes
students' innovator skills including creativity, critical thinking and problem-solving, collaboration
and communication, digital innovation, and social responsibility, aligning with 21st century

education approaches.

Keywords: Innovation-Based Learning, Project-Based Science Instruction, Students’ Innovator

Skills, Social Engagement, and Authentic Learning.
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iaiSuadeinuzuiansvasiniSeudsenfne sunuuiitawtusansdnisysannisedtauszuy
FENINNSIREUIINYIAARTTINIATIULAENTEUIUNISITEUSTIUULIANTINARAAG 0 UNA B NSANY
arfelvsifiduusunustass (Authentic Context) nsiidrustuvesdfdulddrudenarsdeg (Multi
stakeholder Engagement) WagANd NN Us WU UaDINANIS (Bidirectional Relationship) Wi odLasy
AUAAASINETIA NITLATYN kazAINSURRTOURDAIANYDITINLS8U (Anderson & Shattuck, 2024)
29AUsENaUAAYYaITULUUUTENBUMEY ATHYIYE1UILANUATAINAMNAINGS NMSHdIUTINVRITNITEY
TUUTUNUNRTY NMFTUTMAULVUENINGINIT NsHaUILuIN LA lad g sadieassa wagnns
doansiugidnlfdudoedsliuszanam deysannisifieaiadszaunisaliFeuiiiauysauasiaun
vinwruinnsetnasierlos (Holmes et al,, 2024)
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yamsUszgnaldsuuuuiiannsnfunmuuiuntesudazanudine fadumineins lassadayaains
wazdnuaziniFou TneyatulinmsSoufiAaannuiuieuasiinnumneseyuruuasdsay (Lee &
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03AnTide MAgnamnTIN uaruvueiudliinFoudrdminensuarfiBomalduniu wieu
atuayunsimuagRaeuliivinwen1sdinnsseuitarmsldmalulagfdviaegeiiuseansam

Faguszasadad 3 n1sadreguuuuiinseungulunisiaundneniwduinuzuiansdmiu
AND3TEI 21 g‘ﬂmefyjimmiﬁﬂwﬁwﬁgymmaﬁa 1Al ANARESINETIA NSARILAT LAz AT Y
mMshausmiukardeans uinnssuAdva wazauiuRaveusedsan nszuaumeiSeusiunisid
SmegauTiaFeuar s sEUIUNTIUE (Iterative Process) netiniFeuldsudaiausuugaing
fidulsidiude (Feedback-based Refinement) iileUsudgaunAnuazuinnssuegasieiiles (Zhang &
Liu, 2023) NSLUILAS It e YeNTAoans MsSuiliegsadnaassd mm%wsjﬂumiﬂ%’umﬁau
wufn uasiinweATviafivainuans dudnisliieesiiovaudamtuesula mienesiuazinaue
Joya wdansaianesalnalendvia

Fguazasadad 4: nsUsafiuguuuuTaedidermguaznsusadivlussdu “uin” Auld wa
nsUseifiuaamnzanvessuiuulaeiidmgyanainnisesniuunisaeu msussidiunanising
MsAnwgIuL NSy wazn1sUImsMIAne nuiiguiuuiaumnganlussfugegayndnu (X =
4.68, SD. = 0.52) InglawizesAuszneumsiFouigruuinnssuildfumsusziiugaanludiuaiiy

donnaefuingUizasdnisieuswasn1simuineuinng (X = 5.00, S.D. = 0.00) JUkvuiiay
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Farauluinguszasd (X = 4.80, SD. = 0.42) anssavsegndldlutiundiuiade (X = 4.80, S.D. = 0.42)
wardaasunsysannneesdefivaiionsadeuinnssuldegediussaniam (X = 4.80, SD. =
0.42) msUsziiulaesmBuduinguuuuiaiuaunaseninmguiuasnsuion annsausuldluuiund
wanuane wazddnaninlunisauiinueuinnsvesinSeudsenfnuiegraluszuu aenndasiu
wuInansAnwlusnassud 21 (Thompson & Morrison, 2024; Chu et al., 2023)

29ARU3IntaINN153Y

1. NFOULUIAALALFULUUNITUTNITIATINITUUUY IS

nuAdeEldTanseuLAAlmifysannsmaFeusinermansglasau (Project-Based
Learning in Science Education) ﬁumiﬁﬂuiﬁsmuf@ﬂiiu (Innovation-Based Learning) pgradusyuu
uanensarnauitenouninifndnwuendu Tnensoviiduauduiusassfiensssninamaious
demineremansinldassouiunstauinusuTansileneuausinugesnsvesdinu (Holmes et
al,, 2024; Anderson et al., 2024) 31NNFOUKUIAAA INA1ITILANAUITURUUNITUTUITIATINAG 5
aeAUsEnau boun AEYIgdwIsANaEAINANAINE, N1TddusiveslniSuluuTunuats, N3
MUTINAULUUENINGINTS, NTAaUILIaLn b Uynisadeassa, LLazﬂfls?iamiﬁ’w:Jﬁahuiﬁ?hu
Ao sunuuiisenuuuliiaresdusznouaiuaiatusgnauszuu windnsanaiderounti s
Wiggu19e9nUsEnau (Thompson & Morrison, 2024; Lee & Kim, 2024)

2. nalnNSNAILIINELUINNITUAZNTAUNTUSTIULUUBAIA

mu‘if‘\’fﬂlﬁﬁmmﬂalﬂﬁwé’zgshumzmummusz}gﬂﬁﬁ%LauaLLuzmﬂﬁﬁdaulﬁﬁauLﬁwmfmm*a
(Feedback-based Refinement from Multiple Stakeholders) kaneininweuinnsiinann1susuUse
R AT R AR DI R LalliganadnsganinerealAseeu (Zhang & Liu, 2023; Nguyen &
Davis, 2023) upnniiSaimuinseunsUszifiuwuuvatsifasounau 5 fnweudn ldud audn
A59ET5A, NMIANIATIZRLAZUAUYI, MsvuTLiuLazdoans, winnssuRava, wazanusuinveu
ARG RAGH Iﬂaﬁxqﬁaﬁﬁi’m%’mau ansafnnuiazdsziliuimunnisinisauldsgiaduszuu (Thompson
& Morrison, 2024; Chu et al., 2023)

3. WUANNNTRAIIANBAIWASUANITYTANNTSIMALUTAERNE

NUITERAUINTOUNTATBUAT I AINTNEWIEANLATAINNITS U3 F1uuTanssuliegnadl
UsgdnSnm AseunguAuiIne1mans vinven1sdnn1seusideiseu msldmaluladadva uaznis
aaasedeauTINile TngidumsiauidugLsunsSEuiNITnInkan1sU]iRase (Leaming by
Doing) LNUNITOUTUBUUUTT8LNE908196R 873 (Dewi & Primayana, 2024, Patel & Anderson, 2024)
nsysanmamaluladAdvialdifeninaueiion wiatvayunmsieusamiy nadrdsddormguas
niwens nstuiinnszurunisin waznisadranesalnalondsvafiaziouiauinisinideu (Wane &
Chen, 2023; Garcia & Rodriguez, 2024)

4. wwansmsaiaesetnsanuiueuasuuuiasssussendlingandy

PUITINAIUINITATIUATDUIYAIUTINADUU VA AN (Bidirectional Partnership) 531114
anAnwifunAniguen Wy an1lugaufne) eadnTide MAgRAIMNTTL LarYLYWRIAY UANF
nuiseneunifdniduausaudeniaies Tnaasevisuvvaesiianiadiausslevidiase
A0UANYILATNIALASBUY S?Nﬁﬂﬁ%’]%ﬁﬂ@jﬂ%LLasﬂ’J’]iﬁj‘Jﬂgu (O'Brien & Smith, 2024; Silva et al,,
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