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2. ChatGPT

AGPT= w3 Y JdeAs < stvolt. BAE JdeAsol&
ooy Sas HEgoem 24, A, ouA], I, ARIE 5 MER
== A= 7es dudHA &, 2023). 7S EA e
A&AFol dole e AY 55 Sl = olsfist= o 2xvd A
Ad AeA T 7€ HolHo = JH vl StgS T AAE
Mz ddeEs F2d ¢ s Aol SA-I (&4, 2023)

B oA T2 ddd 7es stRez o b WA, dea
4 Rl A sh=

ALl
i)
ol

= v
Deep Learning) 71&°|th. o]H 3 He
_

o] BE V&S AalFA ol = 2 , I 58
AA 71ES WHEHH(E R4, 2023). F WHAZE AFEHIF Az
ol & olafstar QIiFe A2 AFAES Y F UEF w55 AdA
2] 2] (Natural Language Processing) 7] o]t} ztddo] o]d] 7]|&S &

sto] Lo wE wojo] ou|E -] dhetsto] Wi, A3t
F3e Adste] gHE A A EHEEA, 2023). A HA =
ol A, wiHe 5 g Az AselA vl e AuE FE

tolg g7t 7tssl=E wE #HFEH v A (Computer Vision) 7)< 0]
o dl WA= AFAFe] 5 sl #I BHAAS T sy WIS
A3t== s 7F3 sty (Reinforcement learning) 7]« o]th o] 7|&&
3l AA AEjelA 7hedt BEo THAE AAea o] T|Rke g FH A
o] HFF Age sxw AeEstA k(a7 2023). A HAE A
X Ao A7 (Generative Adversarial Networks) 7]& o]t} o] A
kel dlztekE T oY e RdEs FEl HolHY Fde @
BA7IH, FE B A ESkFl AEE = dargFoltH (A &4, 2023). A
A YEOZRE AR dolHE wrEolUla dzeE AR wE
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ArtstAl 2 A AR e Tee e ST
Es HReR *Mi% ?l:élxl%t 719 AEA T e o B
U9 BeHor £ w2 AYEs =l Ak o2 g vkt

1}, ChatGPTY 13 FHA

ChatGPT+ OpenAlZF 70sto] 2022 11l 3713 tistd A&
S ARO|HAEF 9, 2023). AGPT(ChatGPT):= A<lo] Azl 7] &%
Ags) wEell GPT-358H: t1d Qo] R sjwro s g on
(Als3 9], 2023), 2021 9E7HA 9] HlolHE stu3t AdeA T oz of
17508] el shebulHE AAa Q7] wiel theakd A4 Fofol A 4
Ad SR ARG Gele] san Hold Tl ol Heg
Qrhrg, H e, 2023). AHEATE BAE g @ wolrh &4
5T 5 o AFAT AL S 9] WRel A A Al
TAReR e & = RotHED o, 202)

o W AGPTE AR Hld S, g oel An AT
A 9ol 4 59, 343 ¥4, w9 ¢
x|

=z}
7S W AGPT= uiF FAelA L]

d

t}. ChatGPT9 @A A

AGPT(ChatGPT)= H AL8A7F A MAARo=ZR FZ31 Y=
= oY AN EAZE AT 7] wiEel oldg dAHS &
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il o] Fart Ut
7 AA, AGPT= AAZE 5ol E7bssttts 4ol e A
GPTe 5 oA ARG 9+ GPT 35 2d9o 49+ 20214
9d7hx ¢ HeolHE shEd AS wEgoem @§RHs AAsit By @A
A= 24 e ARE Ast g d& 5o [17 M-1]94
ARE AL A diEE el s AEARE AGPTE A Al diE
ol tigk RS Agsts AS & 5 Atk o/AH AGPTE 2
AR Ay AEE Aidd dside AEd §e oA Xoke BEes
Helt
chgtal=ol siA) S o) chsl 22
2021H 9 Z|F o 2 OBt O SR CH 5
20174 52 1020l CieHI=2| 19t CHSE 2
S MAM HHSEO HAE ChEHO
6% |2k 2023 73 J|F
HEEE HO2H
T3 AGPT7F AAsk= @dle] &4 Agst AL oiyH, wujz 2
xH ARoAY Fomd @S AlwsrlE FrHHEH Y, ChatGPT,
2023; Jarvis, 2023). HGPTeFe] b= dold 84 & HAERWE o
Foll AERS Ediz @Wsty] ol AbgAre] wa dds] o] s st
© dels AV Au(rR A, dA S, 2023).
ada Hols AGPTE A& 2= 2= Alelw W
A 7 HAE 7 s Th(EbRE, 2023). A F = dlE] F REE A
= AGPTE G az=s A8 JA4 1%‘—% il g QA "vtd o
G oA Ao ofgd Thsde] Av(EA, 4, 2023)
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H tolrh, AGPT7F Algstes ARe= A3 =do] F=3irt
AGPTE &3 AAHE H2E Soe= dejd B2 93|
7 A5 23EAY, AGPTZE AAl 4RE xde Hduzxg g
o o]& AAAE AEE EAFH(FAAN, 2023). AGPT7}F &<53)
olEMP TR R 4 MJAARIE 25 s F A

A K A7y e 4= 9a, AGPTE AHY o371 39
A gtEetr] witel dlole HEAol AV AV i
st o AV HAY = v (EF3E, 2023). AGPT
AR 98 7HA AES Fugt 2d, AGPT7E A== AR b

} |

=
Aol obd wwe i B M4 g W

,d
rr o
= Hoh

=2
N
-

o
N
&2

* O}= (2013). CIA| 22 HIE

43(3) 157-178.
, A2 (2014). A7 = H 0| SS7T3 AS0AN O] ZHEHZE 520 Oj4| = =ik

=}

o| X2 =AMOE B2 =, 28(1), 1-18.

[=]

a5 5o, (28 I-21514 AGPT/ AN =59 A% Adan
HogRE EAEA G =wolds Ae & Y 2y A, &
=4, 2 E 55 AAR s WE e aEAEA Ao T
Aoz AAS By dRbAQl ARgAb= olg’t Jr7E 4 3]
g Aol =7] A ¥ olAY AGPT7E Alest=s A& nldH
o2 Wolgolx gy WEHow oEd Ny BAt AT 4 Aot
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(339, 2023). [ I-3134 2] Sd voeE Ed= AN71E
alel gl AHEE AoluslE @tk nFole oAy Amo] A g
= omRoleks AR EARA GRS E

AGPT7E @Al Slgahs g3 g, wse] et )
5

Zstel vkl A= d9W Aol AAY olopr|s

12U Ch= 0107 | = A O]

M

Of = Ol O|C| H| 2=

0= =AM B2 2 Z E el =S 0=
of HUop S LT 0] AFE0 A 50 ks s/t S AT LT oFA| 2t 2
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47 % 9le AcIThKelly, 2022). 1Ethd o] & vl g4 Q)
o AH ARAE FYSE 5 AR ol%7k AA WFHE AR
Uk ted add =gl B Aol BrhY

uet HZol = ZeroGPTeF #o] AGPT 9t Add =UA Adaf=+

Fet TAHo] M = Utk 2023 o] gE o}

A3 AGPTO] HES dAH o= 3

d T AGPT W9 dis) ojgE =

EAN7IAY AL e B AHE doZ & Adoh(E7HE, 2023).

ojx¥{ M FWHoA AGPTE FHekdel ==4d 45, AGPT7} &%

& dlojge] xgE MAARY AGPT oA Furte did o]
FEHE A7 2T F5 AdoErR A, g5, 2023).

o] Bfell %= AGPT+= w=elgo] F=F35tH, of= AR REs s T8
StAY 1A F flvks A"l ATH(&E7]d, 2023). Hgh, 719
SAZE dom A2l =A Aol UTh(H 71, 2023). ek AGPT
o] ol#fg EAJo thal] SzAlel Al e ¢tllEta AMES o dAYsH

ARE-3E7] Qleh ohekst W el did RS AAEE 28t 9
2}. ChatGPT9 &% &8& 7154
AL AFg) S AEU-19 v o R 1s) L

NFE A} e At ow tFEAT(AS, AET, 2020). A
of 43 AGPTE 49 4Foln 2L S5 AW

_ﬂo
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N
v
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i)
ofo
ol
rlr

& w9l %
NFH =TS B N5 AGAR L B BFS Aol 59
of 8% 5 AT, L AFHIL ETE Do A} Fao] T
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9 =79 W& A4S [2¥ M54 AGPT &4 FFolA
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E1E (3% 3l f2H0 At

Examples

Explore what's possible with some example applications
search. All categories

Grammar correction Summarize for a 2nd grader

Convert ungrammatical statements into Simplify text to a level appropriate for a
standard English second-grade student

Parse unstructured data Emoji Translation

Create tables from unstructured text Translate regular text into emaoji text

Explain code

Find the time complexity of a function. Explain a complicated piece of code.

Calculate time complexity

and seed words.

Python bug fixer

Find and fix bugs in source code.

Spreadsheet creator
Create spreadsheets of various kinds of data.

Keywords Product name generator
Extract keywords from a block of text Generate product names from a deseription

(A}

[727] M-5] AGPT Al EOIA AlFdh= AE oA
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Abstract

Effects of ChatGPT scaffolding
on programming language

learning

Park, Mee Reem
Department of Al-Integrated Education
The Graduate School

Seoul National University

With the advent of the fourth industrial revolution, the importance
of software education i1s being emphasized with the aim of fostering
future talents with computing thinking and problem-solving skills.
Accordingly, programming education 1is encouraged or made
mandatory in elementary, middle, and high schools, and programming
language education is actually being actively conducted. However, the
gap between learners is widening as there i1s a lack of connection
between school levels to programming education and the curriculum

1s often operated autonomously depending on the situation of the
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school or the teacher’s capabilities. Individualized guidance and
feedback are required to compensate for the gap between learners,
but it i1s not easy for one teacher to fulfill all of the roles. Therefore,
when learners have questions during class, they need a tool to give
feedback on behalf of the teacher at any time without waiting for the
teacher. If you use a chatbot called ChatGPT, which has recently
attracted attention, learners can receive feedback at their own
learning speed whenever they need it. In addition, since many
students have yet to access a tool called ChatGPT, the effect can be
further maximized if they provide scaffolding with explanations of
various input and output examples or characteristics to make good
use of it.

Therefore, this study aims to investigate the impact of ChatGPT
and scaffolding on programming language learning. The specific
research problems addressed in this study are as follows. First, how
do ChatGPT and scaffolding affect programming language knowledge?
Second, how do learners perceive the usefulness of ChatGPT? Third,
how do learners perceive the usefulness of ChatGPT scaffolding?

In order to solve the above research problem, an experimental
study was conducted on 157 first-year high school students. The
pre-test confirmed learners’ basic knowledge of the programming
language, and the post-test confirmed the degree of improvement of
learners’ skills after repeated programming language education. Both
the pre-examination and post-examination questions were composed
based on the curriculum achievement standards of the high school
"informatics” and "programming” subjects, and were supplemented
with expert review. After the pre-test, students in the two
experimental groups were instructed to use ChatGPT and scaffolding

to receive individual feedback during their programming language
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classes. Students in the control group learned only through teacher
feedback without a separate tool. After the experiment, an in-depth
interview was conducted with learners in the experimental group to
confirm the perception of the usefulness of the guidelines in the form
of study paper provided by ChatGPT and scaffolding. Among the
collected data, quantitative data were analyzed using ANCOVA, and
qualitative data were categorized based on keywords to confirm the
advantages, disadvantages, effectiveness, and usefulness of scaffolding
recognized by learners.

The research results of this study were derived as follows. The
results of analyzing the learner’'s post-test to confirm the effect of
ChatGPT and scaffolding on programming language learning, the first
research problem, are as follows. The average of the post-test scores
was higher than the average of the pre-test scores of the two
experimental groups. However, covariance analysis on post—test
scores revealed no significant difference in the learning effect
between the group using ChatGPT and scaffolding. As a result of
analyzing the contents of in—depth interviews for the second research
problem, it was found that many learners recognized that ChatGPT
was useful for programming language learning. However, when asked
about the perception of the practical learning effect of ChatGPT, there
were also negative responses that mentioned the characteristics of
ChatGPT that complete the output without student effort. The
learner's perception of the usefulness of scaffolding, the third
research problem, was as follows. The main positive response was
that the provision of scaffolding enabled more effective use of
ChatGPT. We were able to observe positive changes in the response
content through the prompts exchanged between students and
ChatGPT.
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This study can be used as basic data when devising a teaching
method to more effectively utilize ChatGPT, an artificial intelligence
chatbot, in the educational field. In addition, it can serve to guide
instructors who want to use various artificial intelligence tools in
class as well as ChatGPT. This study i1s meaningful in that it
identified the advantages and limitations of ChatGPT and the
usefulness of scaffolding recognized by users from various angles,
and suggested that a classroom environment for effective use of
ChatGPT and a plan should be prepared to solve ethical problems
that may arise when using ChatGPT.

keywords : programming, ChatGPT, scaffolding, Programming

language education
Student Number : 2021-29670
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