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Abstract

This review article aims to analyze and synthesize the Quadruple Helix (QH) framework for driving
educational innovation. The study used a systematic narrative review method, searching Scopus, Google
Scholar, and the ThaiJO database from 2009 to 2025. Key findings reveal that the core of QH is the co-
creation process, which balances the roles of government, industry, academia, and civil society to establish
an innovation ecosystem that addresses area-based needs. The synthesis identifies eight practical guidelines
for educational innovation, including shared decision-making, cross-sector resource exchange, and the
application of big data to enhance collaboration. Practical implications provide school administrators and
policymakers with essential patterns and minimum viable conditions for developing a learning system that
can adapt to future challenges.
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wazdawandon uinnsaldnareidunalnddyiivisduindeulssinanazdsnsliiinaluganudsdu (Carayannis &
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1”51‘5&%‘14 (Carayannis & Campbell, 2009; Gibbons et al., 1994)
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(National Science and Technology Development Agency, 2021)
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(civil society) TugnuzgTdulddudon drdglunistuind euuinnssuuazazviounudeanisvosdsn
(Carayannis & Campbell, 2009; Schiitz et al,2019)
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Quadruple Helix lasunswauiegnadussuulag Carayannis & Campbell (2009) Fastugrda media-
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Specialization W@ Open Innovation 2.0 § 1 un15as19szuLuTAnTsUA fAunainuatsuaznaulang
ANFDIN1TVOIEIAL (Leydesdorff & Smith, 2022)
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Campbell, 2009; Carayannis et al., 2022) nsildusmvesnialszrdsaulunszurunisuinnssuluiiiosgay
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Starkbaum et al., 2024)
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Development Agency, 2021)
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navsggnaldlunlovisseduussme saufsUssmalneildunaadlulueamsugia BCG iilowamuinns
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Wuszuu (Carayannis & Campbell, 2009; Gibbons et al., 1994; Leydesdorff & Smith, 2022)
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Figure 1. Quadruple Helix

fnLUasRINwUIAR Quadruple Helix: Carayannis & Campbell, 2009
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Quadruple Helix 1un19@319 “co-creation” (MITINATINETIA) WAy “co-evolution” (MIFWAILITINA)
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AMULANFAIIIZIN Triple Helix AU Quintuple Helix

Quadruple Helix (30501#) ¥AN@19310 Triple Helix (lasn1A) nseiiy “Usyandenn” (JuniAia
FarrgvensveuivavesszuvuinnsaliaseunquiAvnadiny Tamusssu uaznuA1vasUsEvITL (Carayannis &
Campbell, 2009) szt Quintuple Helix (uayan1A) veneselldndu Tnewfiu “Gwwanden” (Environment)
Hunadivh dewiuanuddauesmsiannuianssuiiduiinsdod windeuuazd sBulusyezen (Carayannis et al,
2022)

N152818310 Triple Helix § Quadruple Helix vinlwszuvudnnssudainuseun 1unazanouland

ANUABINTNUVITvasdAuLNTU Tuven Quintuple Helix laTusiAnudswndeuiieliiinnsiauNauna

VAWLATEENY FIA wazFalIndaUoE1aLVIase (Carayannis et al.,, 2022; Kunwar & Ulak, 2024)

Table 1. Summary of Roles in the Quadruple Helix Model
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waznmdvnslsduinfioussrauiiazimaluladivi q gn1sUdR (Belland et al., 2021; Starkbaum et al,,
2024)
nadnsuazUselavivasansnifsandudeu

sl o o

nsUszendlilanaansnd (Quadruple Helix) lumsitmuuinnssudtemudaiu asmadwsaiddny
dedin asugha wardndonegnsseudiu Tnslawgetnads msildiusuvesianiady Maenvu MATNNS
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LAZMDUAUDIRBAINADINITIDIEIANLADE19UTIRSe (Roman et al., 2020; Paskaleva & Cooper, 2024)
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Wasuulas (Roman et al., 2020; Bustard et al., 2023)

uananil lnaansnAddaasunsiuedouninnssdiduinsteduindon 1wy matuayuasvsia
vy msldvinensediivszninm uazniseuinvdunadoulusreren ausmilesenineniAning 9
ﬁﬂiﬁLﬁ@m’]iLLﬁﬂL’LJalEJ‘IJENﬁﬂ’J’]SJiLLaSLVIﬂIuIagﬁﬁuﬁﬁﬁJ paonIuN SRl 9 Tidenndaatundnnis
Warunog 198 98U (Hakeem et al, 2023; Marchesani & Ceci, 2025: Giolo Junior & Coelho, 2024) ‘ﬁ'aﬁﬁﬁy
nsfidusmvewnnednlunszuiunisuianssy Sehofiuuszdnsamuazanudeiiosedasinising
slfAansiunegadsBuluszeren olussdugusuwagseRUUssme (Bustard et al,, 2023; Giolo Junior &
Coelho, 2024)
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AUl IUAY (Starkbaum et al., 2024; Kunwar & Ulak, 2024)

SnUsziduddey Aedediinduninensuazdrunanisandulad ldwinfoususeninan1Aguindy
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Vo uiNNensIIRArT oA uTluNI A MUATiAN9ueslATINIs (Roman et al, 2020) uonand nsadie
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o L=1 v = a a
H nsdiAnwwaznisuszgndldansnidluuiunase

nstlAnwRneUsEINA

n1sUszynaldwiAn Quadruple Helix luusunununanfazvieuliiiuisdnenimaessnalnaiiusiuile
TenIeNAsE MAeNYL A1AAEINTT wazniaUssadens lunisduiedeuntansufinevlanduiunmanisiu
waznguiineegaurioss lnsannsanuiegaiivannvansluvansysse duegnaolui

nsdiAnwaneesuddliifuiunuinvesniavszrsilussuuinauianssulddndudontiugiung
dnaulalnensa wilssrsuiosmsiuidmiuuandsunudaduiuinids Tudnvaraoms Tnsussgdladau
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Wants viannvany uazBangu ileaduinnssuiifigiuandanueenauiiads (Schatz et al, 2019)

FregvdRyanUsemaiiuuauduazatinu 1dud 1asenns Living Labs 7ialentalinnauszandan
Wnnfldusinlunssuiumseeniuy vegeu wasUssdiuuinnssdlug § sauiunasy NAenTY wasNIAIBINIG
KuAINsI BTN suasnTias g @ nsysannsanaditasadeandilaserineniadi ieduais
anulindle wazinlugnsimunulevisiinevaussainudeinisyesuvuettausiade dsmalifnuianssu 7
deulpsiuiuiinaranunsavenenalusesuusznald (Roman et al., 2020)

Usginanaifeolad1uuifAn Quadruple Helix lduszgndldlusuiuu Quadruple Helix Innovation
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Table 2. Synthesizing Success Factors and Contextual Dynamics of Quadruple Helix-Driven Innovation
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