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Abstract

This article presents the AI-Tech Integrated Instructional Pipeline, a five-phase model
integrating Generative Al and digital platforms into hybrid science instruction. A practice-
based case study involving ten pre-service science teachers (40% online, 60% on-site) was
conducted over a 120-minute POE-based activity using a candle-and-inverted-glass
experiment. Data from Padlet posts and reflections were analyzed thematically. Students'
reflections suggest that experiential engagement deepened their understanding of hybrid
learning as a matter of instructional design. Students also perceived that the shared digital
platform reduced participatory inequity between online and on-site learners, although
infrastructure instability remains a challenge. Practical implications for instructors and teacher
development programs are discussed.
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hallucination, bias W% accuracy na1IAe Al 919a31adeSuefiflsgundedoudlignios 019
agviouaniandoyailiiinszuy wagerdlidoyailiuiusmedmiunslludominemansi
ADIN15ANGNABIEY UGl LLMs Tuns@nwdeduitaguaziisoudndudodiniuaiuisaluns
A5I9aRUTeL19939 Whlatedninvesszuy wagld Al meldmsiiuguaresuysd (Kasnedi et al.,
2023; Miao & Holmes, 2023) lunselfnuil mmL?is;ldﬁméngﬂ%’mmﬁmuwé’ﬂ human-in-the-loop

v

Tnerfaould Al lnmglugrugtisunsdnlasaadosiu mndunsaseumiugniosvesilom
Usunw uasfiansananumnzasyesiiaunouiluldess TnslanzdeSureiisafunalnves
nsnaasadivulafuuinail dsiesszanisesuieiinanniadouininannsldoendiauiiiosedis
e fafedeiiAatuly Phase 1 ¥l nseenuuuAanssuinermansild Al aduauuFeansd
Funsunsrndeumugniesesiiomosnauszuu Wy manseaeutuuvadismsiidedeld n1s
yuyulaefidsavig wesnsvaaedldmaudeuilUldiudiFou dufu Jsedudvinlilunad
thiauaunnanzannsld Generative Al ludnuwnsdsdndenisaounioainedunudalud® s
Tumalalldligauarfuanusufissesiaion uwiituauivinveusoainugndesvenionuas
nansznuseamitlevesdideu Tnslawmzluuunnisndnaginenmans deiSeulsliifionsous
o uidaBsudinasgiunsesnuuunisasuiinuasiluliluowian

5. mM3ld Al aghefiasesssuluniswaunivndnag nsld Generative Al lunis@nunlaingg
gnfiansanianglulifvesUssdnsnin uidesiiansaniiiniavsesssunivdiume lauwn auldsda
Tunsld Al inusufieeuresaeusordom iy anududiusvesdoyadiFou anmdusssy
Tumsithdamalulad uaznmstestulalvifSouviodaouiionn Al suanveunIsAndenues LuWNg
183 UNESCO wiulifaniufinwinmiaaumnuumizanas Generative Al adnuasosssuuasdiunis
dou waz119n15ly AllTnnelduua@a human-centred approach 7 #/A594 human agency,
inclusion wag equity (Miao & Holmes, 2023) Felunsdifnwnil nngld A agluszAuniseanuuulag

eeu lalenslvgiseuld Al afrernaulngnse Falnnudssinuanudedndniaivinisaouti win
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ag19l5Anu ynilumallldluusunn i Seuld Al saudae dasuaisivunvouwnnisldl
) ' v ] A Y o = v P o Yy a A A P

Poiau 1wy Jiseuld Al ietisnsrmauvionuniuanudilaliiieds deswndmseldawenisly Al

ae4ls uavaudladesazviounisnvesdiseweadlaenss nsmuuntennasaiiazdieln Ay

= P ) = P R A ~ a v o a o w PP S

wisaloatvayunisseui Wlvesoslounuiinszuiunsan delu uniSeud1dgyainnsalfnuilae

n13ysn1s Al lunsdanisiseusuuulauianisseg uunannis “ Al supports, teachers decide,

learners construct understanding” nanae Al vinwninfiadvayunisesnuuu agiduddndulouas

SuiarouN1a I TN drudiseudnatugainmnudiladiunsiidsin nsdaunn n1sesuie uas

ANSALTNOUANA ILAULD

3 1 =
ammmflmmnmsﬂnm

v

perausidanunaNuililaegiinisuaue Generative Al niaunannasuAdvialugiue

Y %9

aa o

insesilelmiifivsetnafien snnusegiinisdansmuduiussening Generative Al uwanslasudivia
Aanssunisiseuiiuy POE warunumnisdndulavesaghilunseuniseenwuunsasuwuuiluszuy
psrmuilafsdidnvanduteiauaddunauazesdruiideujoRannsdin unnifeaguids
adavaly

Usznisusn unauiiausunundnnisld Generative Al Tugug “gareniedaailuias
ponuuunIsasy” 1nnInsld AlBuiitsaeiesdondaionn de vieuvunaaouuuuLendIy
Tuima Al-Tech Integrated Instructional Pipeline 3 1%iuan A mmaaaﬁ’uauu@aaﬂﬁ@gqLm'mi
sonuuumay Msdnlassainafanssy mawoude luaufsnmsasvioufinuazUsuussunizou wins
dnduladaivdndsnsegiinglugiug human-in-the-loop

Usznsfiges unaruduandiifiuuuimianindeulassaiiafanssy Predict-Observe-
Explain hifunisdanisideusiuuleuin Ingldunanwosudtviaduiiuiinardlunisaaan dune
o5une uaravvieuAnsiufu asdauiddylutsnduife POE ildvimihiiissduneiianisaou
Inenmans uianssavimthidulassaianansditaeligiSouseulatuavesuludiinsfiamataan
ity uasddnenmlumsananuimdesdilumsidniussvisiuiingSeudunnsatuy

Uszmsfisny uvesiliauovdnAsluniseenuuumsdsuduuuleuiafiysannis Al ogdiana
FURAYOU Na19Ae “Al supports, teachers decide, learners construct understanding” FInNa11971961Y
sdnAnitiedostiunisld Al uuuaameuunU YRRV ILLTinTTUIUNMSARvRs Ty

ety psdmnuilmivesunanuiifeegfimaiausnsounisesnuuunsidsuuuuleuiadi
KU Generative Al Wnaanasuadva wazfanssuduiaizmaingimansidiaieiuegadndnns
TnentiurisUsyAvBnmuainisoenuuy anugndesenion anuwinfieslumsiidiusiy uazay

SuRaveuneatesTsulunsld Al luvsunnsudnasinemans

Page | 145



sasAgAERT Uy Uil 5 atuil 5
(fMugneu - AaAN 2569) ISSN: 2822-0218 (Online)

lagasuunAiud diiaue Al-Tech Integrated Instructional Pipeline lugiugnsaunns

% v

aamwumiaauﬁ'gmwms Generative Al wagunanWasuAdsiaidiiun1sdnnisiseusuuulauia
o raduszunaziimguanimguisesiu luna 5 szeiiuiaue 1dun A-Assisted Cognitive
Design, Al-Powered Presentation Structuring, Collaborative Knowledge Construction, Gamified
Engagement Wag Adaptive Hybrid Implementation lajvlﬁagqLauaqméhL%ﬁ]ﬁnﬂﬂul%lﬁmﬁauﬁu el

Junseuanudafidanguldnuuiun Tunsddnwfanssy POE Feudiauluiussauinluuiani

a v A

ayvioudn nsdamseuiuuulauiaiunsiuiazwasnsidiusiuruinan e suATiamLvay

yaa ! o v v

ansaasiaUszaunisalnisseunilauale wiluanmwindeunidedndnnulassadianugiu

Y 9
[

uniseudrgyiianilaannsdifinuil enaldldisewenaiesde uiiduioweinisuiuunuimag a3

Y

'
v Y a

ARYvanlivsEansralaliildmalulaguiniian wifeyoenwuussuunsiseusnvunzauan

{
dmsuisouretau Tluusuni Generative Al wazwalulagfidanmuiog19sinisa nsiinseunis

panwUUNEntandnn1smmgudduaswazusudalanuusunisdanuddguinniinisniuiu
w3eadlongn NMsamulumMIiauinyenITeeNkUUNISEuarANAINNI0lUN SaYTioUAR YRS

Y

azdndunisamuiiduaasdstunagadmsunsanulueandva

(RIGILITE

Toiuauuzamsun1simaiselvly

1. andundnagaisuiluina Al-Tech Integrated Instructional Pipeline lunaaesldiu
swinduiliunssuiunsduiasineineimand ensaaeuauzauluuiumi evii
sanvaneninmsaaesfieuluiuuian i flflunsddnuni

2. faouitinlunaluldmsrinusunumaes Generative Al lidnLaudausdusonuuuianssu
w¥aunansrvanuaugniasandemil Al adsdunnasnouiluldaeu Tnsanigludon
Inermaniiiosniseuutiugngs elesiuaudsiu hallucdnation wayAudBeswos Al

3. anuAnwiidansiseuiuuuleviemsiiouunudisos 1wy aladfinilvanaramiiuay
unanwosuiuanssaiusidyanaliiaiios dmsunnionssufiiannsdensedumesidn iean
uansenuvasaulsiiaiosvedassaiaiugusiofiSeusaula

4. guImshagymhenuiauInanagainsadn Checklist &mnsuniseaniuunisiseusiuy
leusnogfinnuiniondiviaueluunanudlUlfifueiesdodesiulunsdmauasianiag fou
venenagnismvuadusuuifssauandusely

Fowaueuuzdmsunisivensualy

1. asfinidefivensrunanguiesisuarssesnainsinfanssuliinndy sufddnis
9eNLULAMARDY (quasi-experimental design) Lﬁam%'smLﬁaumaﬁwémsﬁauiswdwﬂejmm%’uaz

lalldlama Al-Tech Integrated Instructional Pipeline agailussuunniu
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2. msnwmsilumalUldfuiiemingmanssuiiddnuazuansinnsmeaeaiiouly

fuufadn wu idemidsunusssuniodomiideddgunsaiufifnmsfidudoundn tensiaaey

YouaNTUsEEndldvedlumg

3. MSINTIYERAnINNaTEEze1 (longitudinal study) Lﬁamnaamfwﬂszaumiﬁﬁmﬁwi

wuvleuiafiysanns Allugiusindnuiag aiqmaeiamsaaﬂqumsaawamgmdﬂfmﬁaé’%%a
nsAnwasUfuRnusddulsassuegials

4. prsfinwnfindunierfuaudesdiy hallucination wazauawSeewes Generative Al

TuvSunnsesnuuunsdewinenmansegnaudussuy wu ms'ﬂ’wmﬂiaummaammmmﬁamﬁ

Al @5139%u (Al content verification framework) Miaeuanansathlullaasslunisuinnu
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