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Abstract

This research aimed to (1) to compare students' critical thinking before and after the intervention
within each group; (2) to compare critical thinking between the experimental group and the control group
after the intervention; (3) to examine the effectiveness of the learning activities; and (4) to examine
students' satisfaction with the learning activities in the experimental group. The sample comprised 42
undergraduate students obtained through two-stage cluster random sampling. In the first stage, eight
academic programs each offering two parallel class sections were identified; in the second stage, one
program was randomly selected, and its two intact sections were randomly assigned as the experimental
group (n = 22) and the control group (n = 20). The research instruments consisted of lesson plans, a
critical thinking test, and a reflective thinking assessment form. Data were analyzed using mean, standard
deviation, t-test, and the effectiveness index (E.l). The findings revealed that (1) the posttest critical
thinking scores of the experimental group (X = 26.32, SD = 1.36) were significantly higher than their pretest
scores (X = 12.59, SD = 1.44) at the .05 level (t = 31.04, df = 21, p < .05); (2) the posttest critical thinking
scores of the experimental group (X = 26.32, SD = 1.36) were significantly higher than those of the control
group taught through conventional instruction (X = 17.65, SD = 2.28) at the .05 level (t = 15.14, df = 40,
p < .05); (3) the leamning activities implemented with the experimental group yielded an effectiveness
index of 0.5008, higher than that of the control group (0.1722), indicating that GenAl combined with
reflective thinking activities effectively promotes students' critical thinking; and (4) students in the
experimental group reported overall satisfaction with the learning activities at the highest level (X = 4.60,
SD = 0.62). These results demonstrate that applying Generative Al together with reflective thinking
activities, as a tool supporting reflection, can enhance the quality of learning and constitutes an

appropriate approach to instructional design in higher education in the digital era.
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Figure 1. Generative Al-Assisted Reflective Learning to Promote Critical Thinking
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Table 1. Comparison of Critical Thinking Development within the Experimental and Control Groups
(Paired Samples t-test)

Group Testing n x S.D. t df p
Pretest 22 12.59 1.44 31.04* 21 .000
Experimental
Posttest 22 26.32 1.36
Pretest 20 13.00 0.92 10.95% 19 .000
Control
Posttest 20 17.65 2.28

Statistically significant at the .05 level.
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Table 2. Comparison of Posttest Critical Thinking Scores Between the Experimental and Control Groups

(Independent Samples t-Test)

Group n X S.D. t df p
Experimental Group 22 26.32 1.36 15.14* 40 <.001
Control Group 20 17.65 2.28

Statistically significant at the .05 level.
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Table 3. Effectiveness Index of the Learning Management Approaches by Group

Group Sum of Sum of Maximum E.l Learning
Pretest Posttest Possible Progress
Scores Scores Score (Full (%)
Score X n)
Experimental Group 277 579 880 0.5008 50.08
Control Group 260 353 800 0.1722 17.22

6.4 aAnuianalavasinfnenddenisiafanssunisiseuivangunaaas
afiunsAnwianuiisnalavesinfnwingunaaes iy 22 Ay Nddenisinfanssunisiseuilaeglyd
Uy 1UseRugiead9as sARIUAINTINAZYDUARN MBKUUABUINULINTIAIUUTTIIUAT 5 58U 91U 20 18 4

v

a1 nudn dndnwidanuianelaienisinfanssunisiteuslaglilygyussAvgitsasiassanufns suas vieu
Anlassaueglusesiuuniign (X = 4.60, S.D. = 0.62) Wafia1sans1ef1u nudwndueyluseduundige
Imaﬁmﬁﬁmm?{agqqmﬁa fauii 1 AANTTUMITEUS (X = 4.65) 709891770 F1udi 2 REISAVRTRIRNIEETEE (G
a¥9assh (X = 4.62) wazsnuil 4 Uszlowifilédsu (¥ = 4.61) dausuifidedesiano sudl 3 nsduaiuns
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Table 4. Means and Standard Deviations of the Experimental Group’s Satisfaction by Dimension

Assessment Dimension X S.D. Interpretation
Learning Activities 4.65 0.53 Highest
Use of Generative Al 4.62 0.53 Highest
Promotion of Critical Thinking 4.55 0.66 Highest
Perceived Benefits 4.61 0.63 Highest
Overall 4.60 0.62 Highest
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M53ATIEN NsUseiliumena NMswWisuiieu LLazmifﬁwﬁaaqﬂwﬁugmmawﬁﬂgm Feaenpdeaiuuuian
293 Facione (1990) LaglulAnN1TazIDUAALIAININEYDY Mezirow (1991)
8.2 HaMsU3uLigUNITAATIININGIZNINNFUNIAADILALNEUAIUANNEINIINAGDS
mwé’f&mwmaaqﬁﬂﬁmﬂ'mq'wmaaqﬁﬂzLLuuLaﬁlﬂmiﬁm%ﬁmmﬁ (X = 26.32, S.D. = 1.36) 409"
nAnwinguaiunu (X = 17.65, S.D. = 2.28) sgsilduddameadia (t = 15.14, p < .001) Ineilazuuuiadegs
ndnguaauAn 8.67 Avuuu Hadanauandifiui ngldifeulaiiiaesnauldsuRanssuasioufinsuiieatu
nstfia ChatGPT Wi luiduesssdleatiuayunszuiunisavvisufnduius fuseiunsAndImndndadoud
qﬁu&uam&jwmaaq Fofunuiienvesuigldanununues ChatGPT Tugnue “gAavneslaar” uinndnisdu
waermaudsagy Jissuaunsaaunuildneunaieseu FaFnuseriney vefesunsiiniy Wisuley
RGN LLaxmwaaumqwaﬁ Al dnaue neudndulaasnstaagumeniies nszuiun1sana i lidiseulasy
fhedensanuAaiinannvanenimsazteuRnaniiiom enans n1seAuse wardayadounduangasuiies
ogafien lnslanizludunsiiengitasdsuiuiinasfiouda damsidemualifFeuldnssuiumsdnids
w4 f1u liud nssedan (Inquiry) M33LAs18M3980 (In-Depth Analysis) msldud wmieiseuiiou
(Argumentation/Comparison) wagnsuszgnalinius (Knowledge Application) Hadsna1iaenndasiu Nasr et al.
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(2025) I FouRiuduiusiu ChatcPT meldnseumanuuarnistiognaduszuvansaiaun
nsrvIuNsAvaauaInmIsRamaulugnsysainisuagnisUszy naldanug e vaed AlFattal (2025)
TiwannnsligiBouadrsdmeuvasnues Wisuifisuiunandnves Al uazideuagiioudn deiensedulifizou
fisananuuanAsamaaazdndulanmuIuN wenaInil Suriano et al. (2025) §531n15ld Generative
Al dziAnnaldsuandenisiieusidedSoudedinng nsaaaeu uarUsziiunadnsain Al unumssudmeululy
Taonsa Kady Auuensessrisanangudslalldvunennudt ChatGPT v Anunug 3oy usaziouds
Usgleriivasnseanuuulil ChatGPT Wuiinszdunszuiumsdn Inedieudeaduinsaaoundngiu Jnszi
mtdede Wisuifisumaden uazdndulasemnnareiniies
8.3 nan13AnwUszAvENavaINITIARINTIUNTSITIUS

N139AANTIUNISITEULaelY ChatGPT Sauduiianssuasvioudnvengunaasilr1avilusz@niua
(Effectiveness Index: E.I) Wiy 0.5008 vi3eaailumnurimthmenmsieudiesas 50.08 Feinunausiniiivun
13 0.50 vauzfinguaruauiandviiszavsuamiaiu 0.1722 wieAndunuinivindesas 17.22 nadsnan
wandlsiifiuinnisdaianssunsiBousiiysanns ChatGPT WfunszuumsasyieuAniiussavsualunisdaaia
anufmeunsAndalnntvesiiFou Uszdninadananenainainnisinfanssudlailely ChatcpT
Juifsaedosilofumieatiadmney wirmuaunumues Al lWatuayunssuiunsAnegiaduddy dausins
fafniy MIRsafney mMInsvasuteya naieuidieundngiu nadsutuiinasfiouda aufisns
Usggnaldanuiluaniumsaflve Suilnnsld Aldeulestunszuiunisnves]iSousgreiiles nanside
aonAdofiu Sangnarin et al. (2025) FmuinmsiFeuslagldmnusimedugiusiuiu Generative Al a1wnsa
W uaansalunsAnesnaiinsuanmesdGouls wazaenndesiu Suriano et al. (2025) Ainuinnsys
WIN13 Generative Al SaufunisassioudaiissAnsnasnndudieldsmsuuvutuiinasiioufn n1seanid
Tassadns wazmsUsuidiunaegradusyuu wenaind Xu et al. (2025) feaSurgimsatuaywidaeidyyieis
\Juszuvluanimuinden Generative Al a1unsadaiunismiunsisoudiionuleuazLii uguAMYes
Uszaunsainsseusle nafsnanideativayuwnfndi UsednSuaves Generative Al n1ans@nwililainain
aruannsaveunaluladifissdiiiy ustuogfunseenuuunssau Manuaziioudn BBn1srsivaeunadnsan
Al wazmsinfuvesaeuiviiligSoudindiunumlunisin Jesedt uasdadulameonuies
8.4 wan1sAnwaNuimalavesindnwiifisenisdnfanssunisBeuivengunnass

Han153Tenudn dnAnwinduneassdanuimelanenisinfanssunisifeusineld ChatGPT Saufu
Aanssuazviounlagsiueglussiuanniign (X = 4.60, S.D. = 0.62) uaziilefiansansnesunuimnsuoglu
sefunniian InesuianssunisiSouiidedogean (X = 4.65) sesaandesunislddyyiuseiugids
a¥19a33A (X = 4.62) Fuusgloviilddu (X = 4.61) uazdunisduaiumsandainng (X = 4.55) auddu
agvouliiiiuindiseusensuuaziiviruafi@suinsenisdnfianssunisdeuifngn enadunanndnuazves
AanssuilUalemaligiFouiiufduiusiu ChatGPT Idagradeiies ausassdniuuarldsudeyadoundu
Tuituft sasildfugpmeneuumsiivarnvaneifiolUldlumslinsesiuasdouasiioudn vilvgiGouiidou
fufuianssuaransnFeudmusaiunetoasduvesmmadduiniy sgdlsinnu mafidiunsdaaiums
Aadsinny e1vazviouigifeusuinsruiunsandsinndinduianssuiideddanuneisiunisanudn
WINNIINTTUIANUEaEAINYsaANaulaaINNslY Al laense kasenaaennaediy Suriano et al. (2025)
AswauingBsuimnufielalussiugailotyyuseAvgidsaiisassdgnysannssuiunisagiioudn was
aenndeaiiu Nakbure & Leknoi (2025) finudnnisysanns Al luAanssunsioussefuuiyniduiusiv
AU INelauaNTALY DUAATIUINYDIN LT U woNINt Xu et al. (2025) FadliiiuiUoygrUseAugds
a¥9assd anunsafingunmvssUszaunsaimsieuslaiefinsatuayudseAdyguaznsiiunsldan
gg MY faty nsaseauianelalunisiseudmetyy1useAviidasisassaliaisiuiisinuazain
vionnumndilumsldudnou winsesnuuuligBsuiidusnlunisiadan asaaoutoys Wisuido
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wazUseliiuANIMYeINIsITeus

9. YaluauugaUIFe (Recommendation)
9.1 daiauauuzlunsimanisideluly

1. mMsdLEsUMITRUIANENNYB4019158R @O UMM TRDNLUUAINTTUNM ST Bus Ty Jeyayusehivg
\Fedd9d35A 9uvensldinaiia Prompt Engineering waznsUseiiunuawvesnadns (i elianunsnld
walladdsnanifuniesleativayumsisousliedisiivssavsnmuaziinnuiuinveu

2. gasuluszdvanudnwimsyssyndlddyanuseAvgideadeassasiuduianssuasyieudnlunisin
Ranssunaous Tnseonuuuianssufidaadalifidoudermon Jinseideyn Ussiliuanuinidefiovesdmen
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o
7
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Microsoft Copilot #38 Al Tutor uag@nundnuuzvesmsldneuiiu Al fidwademsiaunsAnddmnbunian
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