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Abstract: This study integrated ChatGPT into a blended and game-based instructional design in which students developed
a chatbot application to understand the principles of generative artificial intelligence, engage in programming practice,
and, with ChatGPT's support, complete model training and optimization before applying their outcomes to an Al-based
board game. Participants were 23 junior high school students, and the results showed significant improvements in their
learning achievement as well as in all five dimensions of ChatGPT literacy—technical proficiency, critical evaluation,
communicative competence, creative application, and ethical awareness—suggesting that combining ChatGPT with

diversified instructional approaches effectively enhances both student learning and ChatGPT literacy.
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Personal Image Classifier Train Test Previous Version

Training Page

To get started, click the plus icon to add a classification and then the "Capture” button JeTEEIRimages into the captuf@iell to add images to the selected
classification. You can also upload previously gefierated data and models using the buttons below. When done, hit "Train"
a

Bd §. s
P TEIE]
AAAR

B 4. PIC #1&# & T4

342 ALHEFEZ R

1203



GCCCE2026

REF R AR 4 A T4 % i [ AL2 Robot City # it BB A BT | &% f k4
HREAHIRMET R, SRR R RIAT ARG b, RE AR bR
FREYE GeiTie, A4, HH), ERYEARMAEH D PITEA G, AT
RIS R, R T U R B 60 B AL I A A R HATE R

(8 B AT OIBAT P, A T ABLI B PR 0 AR, S ARAE 45 R AT 60 314
BE, Mk XEHOHE RN Y RARRART AL S, FERARALLOETD
BT, LRHH YRR A BB E T, RF AL LD bR L RIER

JER, BRIAZHALGHERE, 0B 5T
B 5. AI2 Robot City % At 2 4# 35 A Z T

34. FXLA
3.4.1 B FTEAKT

AR R BALAT AR 3T, AR T EO A% [ 242 YW maLAIRA | $ ChatGPT
FA TR, BB AW, SRR LS Mk, HARBRBEENMNHELEY
ML ChatGPT & A 095 &,
3.4.2 FE KA GREK

RAF R Z G F AR SR R SLRAZ N AR B, AlSRAL B 0,4 20 AAEIEAA I 2 AAfL oA, 48
2100 %, REFBEALFEFHMBAZRER, T8O AEHHAED, HEKAD R
FEE, AAPHEAEHAIRLENMAER,
3.4.3 ChatGPT # A& #

KA RZ ChatGPT F A2 A% A ZE #4A %% % (Likertscale) 475 #7, ® Lee ¥ Park
(2024) Fradst, O ARWMHRE . MFIBEFE, BB ARE. AERALGE LB G,
#2578, ¥4 & @49 Cronbach’s a {597 4.85. .86, .82, .79 $.79, K %49 ChatGPT

1204



GCCCE2026
FAEERAUAE LR ChatGPT A0, ZE A HEALANEMM, MAFESEEERAAL
HELHPHEART,
4. FRLEXR

4.1. BF XA BE

HTRAAHEZAHFLEZ YRV E, AFLARIERAL t RWRETHHT, FH
BALARAENEFHEALRE, ERXATHE, WRKEA, AKX ABEHE, K
G A AR SLAR A 69 K L

R RBT, FAKR ARG (M=67.391,SD=18.115) B3 Z AT A R4 (M=53.913,
SD =20.631), #ZFE|#FEZRE (t=-4354,p<.001), RHAKE X &8 RAR K@K X
F¥, E4& 46 ChatGPT PPigdhisy, FANERFMTHALA LANM fok a2, LALX
ﬁﬁﬁ %%&$ﬁ£%¢ BRI T AW fo R AR, ok 1 P

1. B H LR E R HAR A t R

N TR M AT8] SD A M &8 SD t

28 R 23 53.913 20.631 67.391 18.115 4354

wxxp< 00]

4.2. ChatGPT # £ F#

AHTHRAERXAIRLE S ﬁcﬁki&ﬁﬂilﬁk 44 ChatGPT £ AW H S, AWX
VUREHR At 2 S Wileoxon 5 3 4R K AEAT \#fr PO S A AT SR R 00 R
R RAATH B BARE, Ao T ROEERARERA t RTETON; FREXR

#A-%, ChatGPT %%&%%é@i?w{@@@ aa: [ R RRE | |m, £ A%R %R (M=3.840,
SD=0.610) BAZ & A7 R4 £ (M=3.268,SD=0.692), i 2 HEE £ E (=-3.450,p<.01), A
TR A EREEIERN ChatGPT Wit EAMRA; [ HBRARAL | @@, SEKRAEER
(M=3.696, SD=0.597) B S a1 R4 % (M=3.226,SD=0.717), # 23R HEH £ & (1=-2.893,
p<.01), L4 fLIAA M ChatGPT AT ZE); [ AIZR R | @@, $ 4K R&E (M=3.717,
SD=0.740) & &7 R84 R (M=3.272,SD=0.950), i 23R 2#F £ % (+=-2.308,p<.05), K&
B2 4 T VAE B ChatGPT 4781 & & 3. [ 432 |@ @), $ 4 484 £ (M=3.717, SD=0.740)

T BAE J AR AR (M=2.174,SD=0.896), i ZHEF £R (t=-2.511,p<05), REZ AL
HRMAIREGRERANAE Y, RBALFRER, RUAKERFELBAE T AL R
TH 465 ChatGPT % &, BT LA ZILE S A& A AMHA R XALE EHHE ChatGPT
T A ChatGPT Z A ATUAE S A AT ERIENE L o34k, 4T ABLFIE R B 3,

TMEF B A A HBRAZ R AR FEFLER, LA ChatGPT 691% 842 o 52 A HH45 22 49 B
E, MIRFE A ChatGPT B A P Ay AL 7, 4ok 2 BT

% 2. ChatGPT Z A Z A M IR A t T

1205



GCCCE2026

& %) N AAlM  ATRISD  GRBIM &8 SD t
AT AR 3.268 0.692 3.840 0.610 -3.450™
B AR 3.226 0.717 3.696 0.597 -2.893"
B & & R > 3.272 0.950 3.717 0.740 -2.308"

far 32 2.174 0.896 3.717 0.740 -2.511°

*<.05, ** p<.01

% —7 &, ChatGPT % A& £ 0 LA FE | @@ RFASF &R, BitikA Wilcoxon
FRERRTET PN, FRERET, [RAANFIL] @h, LAEKNEE (M=3.833,
SD=0.809) 2% & A AT A4 % (M=3.594,SD=0.674), i Z3HEFE £ Z (2=1.288,p<.01), &
Mot A AP A RN A AT BET RO AINEY, 1k 3 i,

AR TR, $AE ChatGPT AWM AB& G Y HBRE RS, BT ALKLHIRS
AR E A G HAN BRI MAINIRE, RERRE, A BE ARG EE, AR FE L
4t ChatGPT 9% /& A Ak

% 3. ChatGPT % %= % Wilcoxon 35 F# M <

14 N A M ATAISD  AB M %8 SD z
PLR) TS 23 3.594 0.674 3.833 0.809 -1.288"
* p<.01
5. &3

AFRLETRAEARRXAIFEBRARRAKA L #EXNE T HBA P ALY At
ChatGPT # A #HE, A H L A HAREA Y 23 54, RELFRS 12 I EF, N
iEhHE AT B AR A A48, TP KM B AAE X3 AR, 098 3k a9 A A D 4R 44 JE A4,
I, AR Z AR AALITERT R EGERRETY, WUHFLAZY
JEAZ PG IR A B B A .

R R HE R LSRR T H RN, @8R XEH BT, ARERIXALYEE
ARPEF BN, AR, BRRAFELE O DN OREEREIAETR, TURELLENE
H 78 Ep 1 F H i@ A2 (Yangari & Inga, 2021), F A% A A6 2 0 EdMph B A E I EFE 4
L8 @k I E K% /) (Wang & Zheng, 2021), 7EM#H S %3t £ —F 4 4 ChatGPT B
B $HB)RAZE Y, 4R Shabunina % A(2023)894F %, ChatGPT #% % R4EEAIHE), AL

1206



GCCCE2026

Bk, RE AN I, REDHERNGER, TRALZRABLET HX T LAWY
g B, AR ChatGPT 1EAF E B, WABRNRAXBERXEET &, H8E
ChatGPT # A %), RALPPEEF DA F]E,

A4k R BT, iR R X X2 H 44 ChatGPT BRedsdsh, 4 & %Y Rtk
ChatGPT # & LX) 8 E Rt ARKE S £ F ¥ AL AR B ChatGPT FAZ A I pATER
BT, $HEESLHRHEARLL, KRB RGBEFEA A RL; B, & ChatGPT F A Z &8
AAE@E P, QAHARRE, PV E, BB RKL., A ERABRMGIE, SAGKAE
BERAMA, RMEFARERE RRENATIHETRL, TRMAFIERFETR, A
REBELE, TATHRERATREAAZTRHEGEEER. AT ELTTERIXALIT ZBANR
A% AL B NG H R E R G B AR S A 69 S mGE S ChatGPT % &

AT RZBEFFTUAARRALIFEERARETESF, A, KFFTNA 5T RA:
ARHZMERAR B DB A, AR EZTRSFHERSHAFFHMTEA. B,
AR RTTIK AR T @EAT A . — R B RARAEEHALE, R ARKFHZ A EE
TR, —REETRAMIEETREEHN, AT HBAKZEFHENOETERARZT &
BAVBE, KRB ZRAAR AR S A0S Y R ChatGPT £ &, I AHARHK
SLRFARKE T ERENOAR T @, RAHERXALITEHNETHNHFTE .

M

e

KA A A& & M8, &4 %: NSTC 114-2410-H-003-026-M Y3,

%% SRk

Achour, K., Laanoui, M. D., & Ourahay, M. (2024, April). The impact of ChatGPT in-education A
comprehensive overview. In 2024 International Conference on Global Aeronautical Engineering
and Satellite Technology (GAST) (pp. 1-10). IEEE.
https://doi.org/10.1109/GAST60528.2024.10520810

Eltahir, M. E., Alsalhi, N. R., Al-Qatawneh, S., AlQudah, H. A., & Jaradat, M. (2021). The impact of
game-based learning (GBL) on students’ motivation, engagement and academic performance on
an Arabic language grammar course in higher education. Education and Information Technologies,
26(3), 3251-3278. https://doi.org/10.1007/s10639-020-10396-w

Grassini, S. (2023). Shaping the future of education: Exploring the potential and consequences of Al
and ChatGPT in  educational  settings.  Education  Sciences,  13(7), 692.

https://doi.org/10.3390/educscil 3070692
1207



GCCCE2026

Hui, H. B., & Mahmud, M. S. (2023). Influence of game-based learning in mathematics education on
the students' cognitive and affective domain: A systematic review. Frontiers in psychology, 14,
1105806. https://doi.org/10.3389/fpsyg.2023.1105806

Kumar, A., Krishnamurthi, R., Bhatia, S., Kaushik, K., Ahuja, N. J., Nayyar, A., & Masud, M. (2021).
Blended learning tools and practices: A comprehensive analysis. leee Access, 9, 85151-85197.
https://doi.org/10.1109/ACCESS.2021.3085844

Lee, S., & Park, G. (2024). Development and validation of ChatGPT literacy scale. Current
Psychology, 43(21), 18992-19004. https://doi.org/10.1007/s12144-024-05723-0

Lo, C. K. (2023). What is the impact of ChatGPT on education? A rapid review of the literature.
Education Sciences, 13(4), 410. https://doi.org/10.3390/educscil 3040410

Miiller, C., Mildenberger, T., & Steingruber, D. (2023). Learning effectiveness of a flexible learning
study programme in a blended learning design: why are some courses more effective than others?
International Journal of Educational Technology in Higher Education, 20(1), 10.
https://doi.org/10.1186/s41239-022-00379-x

Marie, S. M. J. A. (2021). Improved pedagogical practices strengthens the performance of student
teachers by a blended learning approach. Social Sciences & Humanities Open, 4(1), 100199.
https://doi.org/10.1016/j.ssah0.2021.100199

Min, W., & Yu, Z. (2023). A systematic review of critical success factors in blended learning.
Education Sciences, 13(5), 469. https://doi.org/10.3390/educsci13050469

Partovi, T., & Razavi, M. R. (2019). The effect of game-based learning on academic achievement
motivation of elementary school students. Learning and Motivation, 68, 101592.
https://doi.org/10.1016/;.1mot.2019.101592

Pradana, M., Elisa, H. P., & Syarifuddin, S. (2023). Discussing ChatGPT in education: A literature
review and bibliometric analysis. Cogent  Education, 10(2), 2243134.
https://doi.org/10.1080/2331186X.2023.2243134

Shabunina, V., Sarancha, V., Maslak, V., Shevchenko, O., & Tur, O. (2023, September). Educational
potential of chatgpt: teaching tool for students’ competencies development. In 2023 IEEE 5th
International Conference on Modern Electrical and Energy System (MEES) (pp. 1-6). IEEE.
https://doi.org/10.1109/MEES61502.2023.10402380

Wang, M., & Zheng, X. (2021). Using game-based learning to support learning science: A study with
middle school students. The Asia-Pacific Education Researcher, 30(2), 167-176.
https://doi.org/10.1007/s40299-020-00523-z

1208



GCCCE2026

Yangari, M., & Inga, E. (2021). Educational innovation in the evaluation processes within the flipped
and blended learning models. Education Sciences, 11(9), 487.
https://doi.org/10.3390/educscil 1090487

Zhu, M., Berri, S., & Zhang, K. (2021). Effective instructional strategies and technology use in
blended learning: A case study. Education and Information Technologies, 26(5), 6143-6161.
https://doi.org/10.1007/s10639-021-10544-w

1209



