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[Abstract]

While the importance of understanding and utilizing Al has been increasingly emphasized in gifted

education, empirical research on the application of generative Al to pair programming remains limited.

This study applied a generative Al-based pair programming project to elementary information gifted

students and analyzed their learning patterns and attitudes. Based on the discovery design development

model, the program included programming fundamentals, computational thinking, and C language

practice. Qualitative analysis revealed that generative Al-assisted pair programming improved students’

problem-solving skills, learning engagement, and critical thinking about Al hallucinations. The findings

suggest that using generative Al as an educational partner can effectively enhance learning motivation

and project performance in gifted education.
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Generative Al, Pair Programming
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I. Introduction
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II. Preliminaries

1. Gifted Elementary Information Education
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2. Pair Programming with Generative Al
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III. Research Methodology

1. Curriculum Design Model
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2. Research Subjects
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Table 1. C language proficiency and Al experience of
students (Lv.: Low, Medium, High / M: Month, Y: Year)

# C Language Al Experience Al Study
Lv. Period | O/X | Platform | O/X | Learning

sl H 1M 0 phone 0 coding

s2 M 1Y 0 school X -

s3 L 3 M 0 ChatGPT 0 Al club

sd H 3Y 0 camp X -

sb M 3 M 0 copilot 0 university

sé M 15Y 0 ChatGPT 0 -

s7 H 15Y 0 ChatGPT X -

s8 M 05Y 0 ChatGPT 0 academy

s9 M - 0 coding 0 website

s10 M 15 M 0 camp 0 book

s11 L 3 M 0 ChatGPT X -

s12 M 2 M 0 website X -

s13 L 3 M 0 ChatGPT 0 camp

sl4 M 1Y 0 copilot X -
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IV. Curriculum Design and Application

1. Overview
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Table 2. Education schedule (Ses: Session/ Dc:
Discovery, Ds: Design, Dv: Development)

Day | Ses/DDD Contents
1/ Dc Future of Al and Healthcare
1 2/ Dc Basic of Program Problem Solving
3/ Dc Basic of Program Problem Solving
4/ Dc,Ds Basic of Program Problem Solving
5/ Dc,Ds Computational Thinking
) 6/ Dc,Ds Process of Program Solving
7/ Dc,Ds Algorithm of Problem Solving
8/ Dc,Ds Programming with Algorithm
9/ Ds C Language Introduction
3 10/ Ds C Language Understanding
11/ Ds,Dv C Language Application
12/ Ds,Dv C Language Application
13/ Dv Problem Solving with C
4 14/ Dv Problem Solving with C
15/ Dv Problem Solving with C
16/ Dv Problem Solving with C
g WPe U W2 FREo] 1Al A1 3
73t Clo] 2F} Al ABS BlgO2 AX| 252 Mg
st 4} ZRAE B ol v AR 2URl
+ DDD o] &+t 9! A7 ©Alel I st50%
Al shiAol Zast 7idA olslet A4 538 e =wst
O 3Uxjol ZEAE S 9fat Colo] 2o Sy
NS Ba31n He R ZeMES 43451] 93 A
4% Al BgUI 2o S|Ee st 48a)
ofls w& Y& Higoz FA 24, dueE A, &
273 73, 1200 HF ZeME WS S

2. Basic Program Problem Solving

2 22390l 5 ) A 22104 2 ofd)
71x20] 2AS 5ol 18R] A3l o] Tl =
o] Cofo Tt AAl %72 mofstal A sias
A 58S %}OJ }71 H6H C0101 7]41e] Tﬂ 501

[e] _Jolt
o

Ol 6%
jn

il

oft
~|

Lli

1z
[m

o B & Lﬂi
B 22 ofn
oo > o
2 1) N
2
(@)
re
2 b
ofr T
i)
5 _I
m)’ H.IIO
o
Ei
>~
2
2
_L
_ILI _J
o o
> ﬂ.|
ol
o

)
in)
=)
"
Ma
;

N
O
o2
_r‘rl .
d
E

A7), F FAE
,@m 01-%;% 2742 YRR a5 vl

Ly I LA

=] ESLA JLN
ojn}, CAo] ol thiet 7|24l ofsiet &8 53

%55}7] 945]1 ﬁng‘E 1:__:]1:-]6 E;'-l RO} AFA E—E% 7(]6145}
At £QF AY B2 g0l AY AEg Hgstn

s Q4SS 2236, Al AtHol 2 AN 714
= O
=9 DPD &

s} 702 ) of BEe DDD 2o g o
AN SHlo! A Ae) S A7AYE Holotr

3. Computational Thinking-Based Problem

Solving
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4. Understanding and Application of the C
Language
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V. Result Analysis

1. Results of Basic Program Problem Solving
spSe meAE S| 2H) 2L gt £7] WAl
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Table 32 sA89] Colo] &%, Al A}, 2] Aot
gt meAE Y3 u2eh o7l o 4 2oE BofEth

Table 3. Problem solving results and suggested project
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Fig. 2. Pair programming with generative Al
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titles (Lv.: Low, Medium, High / M: Month, Y: Year)
Team | # C Ianguage # of solved Game title
Lv. | Period problem
sl H 05 M 7 Mine Finding
t1 s2 | M 1Y 10/ c++ C Ping Pong
s3 L 3 M 5 Snake
sd H 3Y 10/ c++ Gambling
t2 sb M 3 M 9 Indian Poker
sé M 15Y 8 Poker
{3 s7 H 15Y 7 Hangman
s8 M 05Y 8 Chopstick
s9 M - 10/ c++ Word Chain
t4 si0| M 15 M 3 Sn.ake Game
s11| L | 3M 9 Ping Pong/
£ wuo 4n va Dino
s12| M 2 M 3 Typing
t5 s13| L 3 M 6 Stock Game
sl4| M 1Y 3 369 Game

1.1 Results of C Problem Solving
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2. Results of Computational Thinking-Based
Problem Solving
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3. Results of Understanding and Application of
the C Language
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Table 4. Quantitative survey results

Group Item Max Min M SD
Course Difficulty 5 1 2.92 1.07

Difficulty 4 1 2.21 1.05
Gen Al Interest 5 4 457 0.51
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