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of EFAoR o]Fold & o AFA ol I ol E =L F 3
=5 AAE Zert o a8y AT 5% w3y ddd AT S
T4 zzadely ugdtE ARsS Y dae wkou Al us
FFANA AeA T §F wFo s FAF A= F5T LA
ol# g TAHES sdsty] fste] H HdEHRA Ao Kol Bl
ofif bl ook FUIE Eole Al 7wk Shego]l F&H wha it
A A4 Ags 7|fre = st 7193 2Egdy, taeld) o
=4 B4 2 7eds BF a99e 594 AES dEs v
(o] &2, 2018). L& Fopell A e A 283 ddE Foj= Aoy
olAd, AY Nt st Tom AREE gkow(Kapp, 2012, 2016), Al
AAIY, g dole, S44 vEMS F& gl =k E

[e] 1l
2 85 AES 7FssHA stoh(Dyulicheva & Glazieva, 2022).
.]

2O s &8st 54 FAd Add AdS weEd
Aoad WeE F58t Y AFES AEAZE = vk (Barnes et
al, 2017; Lye & Koh, 2014). &3+ #A37€ #}3H(Overmars, 2004), 7|4
7} (Puttick & Tucker-Raymond, 2018), %742 (Chiang & Qin, 2018)
59 g wy FA el s Eo] A AFES AXRE A7
AP A, Al gk o3& g AY 7Nk FE =9xo] St
(Lee et al., 2021; Sakulkueakulsuk et al., 2018). Zhan ¢](2022)= AI gt
&S 71 ZEad%, Al 712 id, 34 ¢aesE $89 v 7t
A WFER FESY T Zammit 9] (2021) = =2 2FHY AYLES F3
duElF AR dolE AE H g5 w2 Al 714 8
Ad 2 Al s Ad=HGA 5T 7 de AdS gAdEAT
AlS A 7IRE Mo &83 A7F 2s] ofF u
g5 T AIS ] ol gk W&ES thFe AT7F tiFEeldd
=3 9, 2021; A&, 2019; Zammit 9], 2021; Zhan &], 2022). T
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Al ek
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Rojas-Lopez et al., 2019; Shim et al, 2017) 5 Ag4 2345 +8 2
N2 o =we Bdoy AT Alanga 7L% aAA ARLL FE e

HelE o AAA e digk A& AdAe

2 4 i)
Ao oigh Aol HlE] W& Aolm Aol ol #ek A= AL
2 Aa, E3 nAd, AA ®BA #HE gygrRs 5 AY dAYAE
g8 Adge =EJT T3 A dAdA Ed AFE B3 AAA
A AALYY BES &85 A 7Nk A7V BT
A wEolA ALES &3 uf 2 o] i e =97k Jut
AY 7o) AFd e 22 ws Ugo vAd 2dRT AL
ety &37F =Z3(Clark et al, 2016), Swu|(o]Xd, ®¥Fd, HAS,

2019), Ao} ZHE(eloAnl, Aldd<E, 2019), 4 ”—H (A3, 434,
2018), 49 AAEAE 9, 2018), AAIZH(o]At, 2019)e s A AE Al
Ak Atso] vk Rk A3 A Bl SF¥H(Hanus & Fox, 2015), 7
719 5 ZF3(Chen et al, 2018), 2] 2F¥H(Graesser et al., 2016), <
Md 9] 7FsA (Nguyen et al, 2020), =9 +%17] ®3&l(Sanchez-Mena &
Marti-Parreno, 2017)o wel AdS &85 W FAAQN FHE o
T dTEE 3

ueba QJIEA s §F Tl g AAVIN Ao A dAE vk
g5 A= AAs Dashu(sert, 2018 Eck, 2006 Kapp, 2012;
Youn & Woo, 2014), A9 84 9 3F5 7A

|

of g 4FA Ao Bad Ao 2, 200,

B ATIAE AFAS &3 £9e AAL W A AN sy 8k
£ 489 59 BYS AU AL BAow st o2 B £
A e o)A AAe FASE RPN LAH An FHe G
7] 91 AAE Ao ARA AaE AASLA s
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1. AY 7|8 u S

7hAY 71wt 259 JAdd 7 2

|l w&A && At vhddd Ag7F A EH ghrh o] ¢}

% &, Alelm oAl A, 754 AY T tgs
= L |5 st sk ATt
o] %31 2t} Marti-Parreno ¢ (2016)= A 3ATFE Hig o=z AY
o w2 &g #HEd 859 AAE [LH O-113 #Zo] =23
stttk AlY  7]¥b 8F5(Game-based Learning)S S8 A
(Educational games)¥ A o]n] 3 # o] A (Gamification) 2.2 HF3tH o,
WEE AL BE Ady 2o A=A e A< (Traditional game)
I} v Qe AU (Video games) & Uiro] A AESITH HH e A=
WY HHoz FE&H= COT  AY(Commercial Off-The-shelf
game), 7154 Al (Serious game), L] TE AEFEZA O A9

(Authored Game)o] 3%t}

LUDIFICATION OF
EDUCATION

(GAME-BASED

LEARMNING)
1
| 1
EDUCATIONALGAMES GANMIFHCATHON
1
I 1
TRADITIOMNAL GAMES VIDEQ GAMES
I
1 1 1
COT GAMES
(Commercial Off-The- SERIOUS GAMES AUTHORED GAMES
shelf)

[ I-1] AY 7]¥F 8H<59] S8 (Marti-Parreno 2], 2016)



e pue
ge Fal ZHAQ St AHE Awstes R TR w58 Aol
33t tH(Prensky, 2007). StsatES AlYS stHA AA=gGA ga5&

al,, 2016). 371 (2006)> AL 7|¥k shx 3

w9 deHE dFd J=w AXF Ve 5, ARy AeE 53

&g, Al et sAHIES Fete A Ul A FEHE A A A
AD7I9r8tE 3 ARG o= A wFo] AYdA aArxE Fiste &

o2 wS-E Ad(Educational Game), 7154 Al (Serious Game), 9]

v] 3] A o] A (Gamification), 1.5 Al o] v] 3] A o] A (Educational Gamification)

ol o Fd AFE S Ay &ojo A H fAolE <F I

—1>3} Eo] A S AT, 2020).

<E O-1> AYS @A BE Go] 4o D FAR| (et 2020)

& A4 frAkel /o
Oxd ALy =g Ade JeHE E
) et (Plass et al, 2015), AIY W <53 | game-based
A 719kels | A g Alole] dAAIPE HECO=E |learning,
o g9AQl s 23ES AEE 4 9 | GBL
= kol th(Garris et al., 2002).
53] do] F3d FH=Z, A ZHo .
D8EAY | E B mhA AAE DHsluA sn A | educational
ol o (&A=, 2010). game
Qe 5A ol9e wsH g3 ANzF
7] A o] wdgY o g 543 G| s | Al aAY,
°° gg FHe OAEAYLLS  FITH(Susi, | serious game
Johannesson, & Backlund, 2007).
H AL A &l AY wWAY2=S} AL
AFLE AEFtoR A FoARES EYAT A< 5}
Alolmujg Aol A | 1 TAE AAdEE = S Hetk Hificati
é]glei[?rding, Dixon, Khaled, & Nacke, | S8muhcation
e 71& ﬂ%%@ﬂ Al el Al E%L%E]jt—b‘jr"&ii a5 A,
A o] 1] 1] 7 o] A XH‘?]—QL—/IE 9 AJHAGARE &= A educ'a'tlon.al
v s (R A, 2017). gamification

6 - 21
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Aolulg Aol A v AAYA 3ol AUYA 245 F&3lo] ol &
ds fFEstaa st Aotk Deterding et al, 2011). AYZAH o4 =
A mAG =S dd, LAE) WA ofutEl, AZMAEE 5 2 & F
dom, Abghel A 859 B AA A, A8, AVEdE 52 5
A A 543 5F 5 S FE3H(Bunchball, 2010). o] g %
T AEY U8 A7 g A& EYEA e 84w &
gttt A (2017)2 wSEokell Al e AlolnuF Aol dolgt AQl wA
Y2E g83ste] shgo] o]Fojx = 4 S AU e oz A3
ATE AT R017)S AYLS S Ko AdE An|et on] S| A
<3 O-2>¢F o] A stal @A FHS B8 475 viet
= A¥des AW edA v AE B 'Y Aotk And oA
g Y% w2 WSS JEME wsy AY e HAHEd 7y

¥} ] 4
(Prensky, 2007)2 A3t slew A4 A GAA dolk, 27]i%

2003). L el oj& sta=eo] AY A
I-3>ol A A]&FA T

d, d&d AT, JaFE Ast deFo] Q35 (Annetta, 2010; Gee,
O~

Al g, S a2 gl [ AV, M AR g
A7, 4 2k e | AT, 4% ant gt

<E O-3> A wizig 2ol iad 257

2o g3 &7 W8S <%

A2 A HAY 2
Deterding et al. N [ i}
(2011) d, e aE A, B AR
Kapp EAE, A, TN, WA A, Z3 AT
S =l A ] =4 AR 51
(2012, 2016) %‘faﬂ =4 34, 9, SIS 2Ry, uki vje,
Dicheva et al. TOE Wiz, S3 fuR= 7 AHE obube

(2015) v
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Abstract

A Development study of an
Instructional Model for Game based
Artificial Intelligence(AlI) Integrated

Education

Jung Su Jin
Artificial Intelligence Integrated Education
The Graduate School

Seoul National University

The core technology of Artificial Intelligence (AI), a key element of the
Fourth Industrial Revolution, is revolutionizing many problem solving approaches
in  society. Accordingly, the need for Al integrated education with
interdisciplinary characteristics is becoming prominent in the field of education to
cultivate future talents for society. The purpose of Al education is to develop
the capacity to utilize Al in solving real life problems, and game based learning
that provides immersive learning experiences through problem solving processes
1s considered effective for this purpose. From a constructivist perspective,
research on game based education focuses on students’ game artifacts and
suggests that the process of creating games through programming activities can
enhance computational thinking. Consequently, game based learning for
understanding Al has also been discussed.

However, research that integrates Al with various subjects in a game based
context is rare, and there have been few studies that apply game development
using Al tools. While many studies have focused on the psychological effects of

games, such as motivation, satisfaction, and enjoyment, research on the
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transformation of higher order thinking skills, such as computational thinking,
has been relatively limited. Additionally, studies utilizing game mechanics such
as missions and leaderboards are rare, and there is a lack of systematic design
principles or instructional models based on literature research in the design
phase. Therefore, there is a need for systematic design reflecting the key
procedures of design based research on Al integrated classes, and empirical
research on gamified elements and higher order thinking skills is necessary at
this point.

To address these gaps, this study aims to develop practical principles and
mnstructional model for game based Al integrated classes in an elementary
school context. The research questions were as follows: First, how is the game
based Al integrated instructional model structured? Second, is the game based
Al integrated instructional model internally wvalid? Third, what are the
educational effects of the game based Al integrated instructional model?

This study developed an initial instructional model of game based Al
integrated classes using a design and development research methodology and the
4F Process, based on the derived components and design principles of the
mnstructional models through a review of prior literature. To validate the content
validity of the developed principles and instructional model, two rounds of expert
validation were conducted with three experts in educational technology, two
experts in game based learning, and two elementary and middle school teachers.
Subsequently, the derived instructional model was implemented in an
experimental group of 48 sixth grade students from "A” Elementary School in
Seoul, while a control group received an Al integrated class without the
application of the instructional model. The pre and post tests of computational
thinking were analyzed using independent t-tests to examine the educational
effects, and the reactions and opinions of the learners were examined through
learners’ reflective journals, questionnaires, and individual interviews. Based on
the analysis of qualitative data from 26 participants in the experimental group
and interview data from 10 learners, the game based Al instructional model that
comprehensively considered various instructional factors was confirmed.

Ultimately, the study developed a game based Al integrated class model and
seven design principles. The class model consists of three stages: ‘pre-game’,
‘in-game’, and ‘post-game’, with a total of 10 detailed steps. The steps include

1) situational analysis, 2) goal setting, 3) game mechanics design, 4) class
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preparation, 5) game story introduction, 6) theme based curriculum learning
support, 7) experience support using Al tools, 8) game production support using
Al tools, 9) sharing and reflection support, and 10) summary and evaluation.
The developed model is based on ten theoretical design principles and thirty-six
detailed guidelines.

Regarding the examination of the learners’ post test computational thinking
through the application of the instructional model, independent t-test results
confirmed a significant difference in computational thinking between the two
groups (t=2.127, p<.05), indicating that the design principles and model developed
in this study had a positive impact on improving computational thinking. The
experimental group, which received the game based Al integrated instructional
model, showed an increase in computational thinking from 64.04 to 73.85 out of
100, while the comparison group increased from 60.45 to 62.50. The interviews
with the learners revealed their satisfaction with the instructional model, as they
experienced fun, i1mmersion, active participation, knowledge construction,
achievement, enjoyment of collaboration, enhancement of integrative
competencies, and changes in perception of Al

This study is significant in several aspects: it developed design principles and
the instructional model for game based Al integrated education following
systematic procedures, it provided opportunities for learners to understand and
utilize Al tools in a real life context and construct knowledge, it conducted
classes that integrated various subjects around a central theme, promoting the
enhancement of learners’ integrative competencies, and it served as an empirical
case of design and development research applied in practical educational context

to validate the improvement of learners’ computational thinking.
keywords : Game based Learning, Gamification, Al Integrated Education,

STEM Education, Computational Thinking, Instructional Design Principle,
Student Number : 2021-25627
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