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ABSTRACT

ChatGPT significantly broadens the application of artificial intelligence (Al) services across various domains, with one of its primary
functions being assistance in programming and coding. Nevertheless, due to the short history of ChatGPT, there have been few studies
analyzing its coding capabilities in Korean higher education. In this paper, we evaluate it using exam questions from three foundational
programming courses at S University. According to the experimental results, ChatGPT successfully generated Python, C, and JAVA
programs, and the code quality is on par with that of high-achieving students. The powerful coding capabilities of ChatGPT imply
the need for a strict prohibition of its usage in coding tests; however, it also suggests significant potential for enhancing practical exercises

in the educational aspect.
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Table 1 Coding test questions and evaluation of ChatGPT's answers

. o] Lot ChatGPT ©ot A% Az}
= =
! = e s 9 51 24 A @4 290
ShAe] FEg FRagA e e V|Eed 9 dEsag AKXt BEAETAY 15/304
20238 ABSL, o] ek Gk el ASARYE oo} HAYATE A| U, 2R W | FolU A U 07
Al Z2 e 2k E))
stol | Srifetn EE Hol ¢1% A] AMSEE 6x}2]9] gofe} st E5tE Y EAES Q)ze 2% BRA 30/30%
whgo] Bl olF FnER AR eeA AAehe Zead Ay e "
FEER AR S oL, ol EojR WYL AMes oY AN T| dEd, 2a2 v y
23 24 A 40/404
o3t Aol SAle WS uf HlEu ge Zals| HEAom xEsjol e AN =
gﬁ % E] L a 24 o A= o 53 Tk @& A &Y, AR, HEE 30/30%
SXBHJ-T’— ‘?‘&] - lTE'] 977]'11 Z:l‘?:ﬂ 3x3 % % Ej“g_ o AX]_' }\]"‘Q'X]J]' HE“ o]ia ZA HEE o
C o}‘ﬁ Mgt S5 «2 A3, oA d % WS kR Bl AR Bl digdes | YT J;Hg s 25/25%
A&El= Al 7l AL AdgEd, B 84 HARE E9stal Z2O3s $8
%XM ozl ohAl e S ARE 2ol T HREE XA gl gk, | dEd, AR NEE -
o2 Erz A3 U B SPACPAMEE SIS ANT 4 b Z2IRe A4 EREET! 40404
] Q)ze ZAE wEE - 20/25%
JShell®] AR A 71%(/help, fexit, BF A )& 18 nE n;}“ B (&8 orje) g2
i SlEjso]2)
At | Aupelele] B9l A7 71T GARM, U BAo] A% Ale Balboolean), | &Y, 2PE, BAY, | 33353 (429 oAlet
Uit BA 5 ofw Elleld 27 A3, gel 3 A3 29)
7heke AL} Blojello| A ) FRsd FUAS AT, ol olgelol AA| QIEE, 27, wER 50/304
Pzl se meag 79 g, ATz "

Journal of Engineering Education Research, 26(6), 2023

73



s

& o oA AR TEsolA ARSRE 7IES I
Agsto], Hupdd o gl F& 7sol weh FEeE Fo
sRch A Al 2 EAEE =R dlolEE Al el A
A3 AAef o=k

A7 A= Table 10 7]4E]0f 9lom, of A Erjz
ChatGPT7} A3t ©eke] Haes} sHE9] HaE wlwgt
A= Fig. 13} A w2 o] A} 44 A= (box-and-
whisker plot)ollA] THHo] o]igto® o= AHLE %=
di@old F WA 24|, C Aol Al | 24, At F HA
A, olefdt A7t WS olfi= i #AIE EA4 2ot 0
e 2 sHER A alig wAl9] SUgke] Holslr] v
oJtt.

Table 19 W2 A} 7], ChatGPTE ¥ 92A| 5 724
of sl THR(GRA] T 1-279] ARG R (2RA T B
oL, Ampo] ¢F H= B9 F5E AT A= 2A
3HA] oottt o] AIK= ChatGPT7F ghto] #AIE diAIZ 4
23] ofsfstar TR TS BATUSS Juleitt. Eg
QoPdE HH C dojoal= Al A BF vHEE wfal, =t
ol 9l JAVAE TP E i ZH 8471 ljlen; HA| ¢
3] A Vo R AT E Aol Atk AeE

At

e

A= A A g 7 2419 ol H test set A
7HA] oA ChatGPT7} B2 AGES Y 79|
2hal Asteinh A MAR, 2 At 7S dyst g
2] o7t ofd =R Aed ZAIE ARSI, MMLU
(massive multitask language understanding)(Hendrycks et
al. 2021) E]IAE A3 OpenAl, 2023)9 W2 ChatGPT+
FololA 7HE =& oleieE UePHtKChatGPT-4 7]5& 9o
85.5%, ¥Fol 77%). webA gho] 7%= Qlsf ChatGPT7}
TAE A3 olafstsintd A =g AT 7hsAdel A

obg "
-

Python
40 40
35 T 35
30 @ 30
25 25
20 20
15 % 15
10 10

5 5
0 i 0

=M1 M =52 B ZH3

=H1 W =H2 W =53

Ak, F R, 2 AgofAE 2 A9ApL vE EAE R
o ¥]570E e-campus Aol &57] WhEol, ChatGPT7} o1&
S| ARgBh= AL E7FsSith o3t test sete] AR
ObA] At At o] JEE AR ool 4= itk
SHARE A Ay odat g ChatGPTe 71& =129
test set A¥ AiLeetcode 2022 WoO|= 4& 7]& 58%
(Tian et al., 2023) 2= & JHES HolFqoH, Al
2 EA FEl A Bt o2 AFE Bl o 3 EA
Holgltt. olo] sfigsle ol A WA A= A9
HTML Z[o]7] Wof] 3Hd Ato]EofA] Bt (3= FAY,
2023)5 x5l 97| wiRol|, Al o] gAER HAksle] ¢
2ok= 2HFollA] ChatGPT7} o1& A2 sfashA] 3t A
2 gickEch 2k A A EAAE ChatGPT) &9 A3t
7F AEY dijet gE] ZEEE 23 $ SuHEE £9sie] 5
Aol 7ol 9o, aeie Y Hetiths 57N =

WA slte] BAIE ChatGPTol EAlsH gt st
HeES A g7k Aels AR B3t 15 Welo] el
whta] B =RollA] A7ie IY HIAE AERYO] A% AJFo|
A= A80] ChatGPTS o]-8dh= ATEOE 55 o] HE A
o A kS AET 5 qloH, ot BANE Sl
W A+ S5 IS 5 S 7R A "ok B2 A

JAVA

40

@ 35
30 ©

25

20

: 15
10 il

5

1 0

B =51 B =H2 B ZH3

Fig. 1 Box—and—whisker plots of the three programming languages(Python, C, and JAVA). Orange circles indicate the

scores of ChatGPT in each question,
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HEo A AT A AGE B3] BAE 1
A A ZASe] S, S REe Ar Ans BEshs $ES Ushic

Table 2 Three exam questions in Python, C, and Java languages along with ChatGPT’s actual answers to them

AA 2A 2A
Zelg

ChatGPT A4 Z&=

o] FEg FagA] O MEgas AR F4A ot 5yt
S (7.1 ~ 8.31) 7 7128 3H(YY/5) HEF SH(Y/kWh)

1 300kWh ols} A+g 910 112.0

2 301~450kWh 1,600 206.6

3 450kWh 23} 7,300 299.3

ZHGA e SHA(7~89) 1,000kWhE} AEka oS 728.29/kWh 2&

7IEHAIE (1.1 ~ 6.30, 9.1 ~ 12.31)

Tt 71 E8H(/%) WYY 2E(Y/kWh)

1 200kWh o3t AR 910 112.0

2 201~400kWh 1,600 206.6

3 400kWh 27} 7,300 299.3

FERALE: $A(12~29) 1,000kWhEe HeFase 728 29/kWh A&

D 9 F4& EXE calculateElectricRate() T8 AAdsMA4. o] ek €
(month)¥} HFkWh)& viiEtete) 2 lejutol, ags Allsle] olE
Hrgh ek,

2) 9l e BESh] WYRE AMElTE ZRIHE s FA8. of
daet ol U HEEe ARARTE ElolEsA ) dHHess
Y8 FUh Y2 1~12 AP Al AR 0 Ee Adett ofeldd
I 7P 24 off 858 HAapEo] EefEolof Fhct

A HEARR? 1

ARG 2 KWhol7ER? 800

AEFa gL 1834408k
9 AeEaad offel dol AktH o] U dajiuck
194 : 200kWh 1129 = 22,4009
2%+ 200kWh *206.69 = 41,3209
3T © 400kWh x299.3¢ = 119,720
* ThAELS midterml 8P py= 81544,

« H7H] qlelo] mE Aup} gheA] HIAES R ot
« AL gt ARAR 9] fE mARESAY e Aol w1

o] gisuick

def calculateElectricRate(month, usage):
if month >= 3 and month <= 5 or month >= 9 and month <=
11:
if usage <= 200:
return usage * 112 + 910
elif usage <= 400:
return (200 * 112) + (usage - 200) * 206.6 + 910
else!
return (200 * 112) + (200 * 206.6) + (usage - 400) *
299.3 ¥ 910
else:
if usage <= 300:
return usage * 112 + 910
elif usage <= 450:
return (300 * 112) + (usage - 300) * 206.6 + 910
else:
return (300 = 112) + (150 * 206.6) + (usage — 450) *
299.3 £.910

def main():

month = int(input("AF-2> EHL217k2? ")

usage = int(input("AREEES E kWhol7ka? ")
total_cost = calculateElectricRate(month, usage)
print("AZ =R 3 {int(total_cost) UL th")
if_name__ == "_main_"

main()

"

* ipynb FAl0R ZejH FHHo] Ql5uct.

n= Aol 3AE Wl o) AlFat g8 Zgs| HEHoR AEsof 4t
< Akl = Z2ag 2t gk ool o] Y&o| HH H
Yk,

e Q&Y oA

=== "= 2% A& 714 Akt 223 ===

2 7HEE 2z JEsie. A ERREIA 7RshTE 33.52

a2 F5 s, (1-28E, 2-78, 3-FZYo}, 4-gips, 5-UuA~
7h: 0

A5 gHstsuct oAl dHsAIL.

QIRASPAL, (1-2), 2-378, 3-H2lElol, 4-eals, 5-glels

Q) ==
7h: 5
< 2 HE E AJNA £AR YL (0-100 Abe]): 101
3 JEshagyt oAl Y=k,

#include <stdio.h>

int main() {
double foodPrice, taxRate, tipRate;
int stateCode;

printf('=== W= 2§ A& M4 ARE T2 ===¥n");
printf("&4] 7HS gelR dEstla. Ad SR Zhsd
Hek )

scanf("%If", &foodPrice);
printf("WndlA 2 dsAL. (1-28, 2-%& 3-7Za]xLo}
4-BIARS, 5-EAT]): ),

scanf("%d", &stateCode);

while(stateCode < 1] stateCode > 5) {
printf("WnZ3t QlElahisuch tAl S 2lekA| . Wnwn");
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A EA 2A

ChatGPT A4 3=

printf("#A FE JFetAQ. (1-22, 2-FE, 3-ZeEYo},
4-ER, S-oke AT T,
scanf("%d", &stateCode);

}
sk FOIALE} switch(stateCode) {
D &4 7HE 3 ¥ A QlgdEnar 7R3 (Sl gt ¢lel case 1
e 28 ) taxRate = 0.0;
2) 4 iAlEL ofefet 5T break;
1-28& 0%, 2-%8 8.52%, 3-7g|ZUo} 8.82%, 4-BIALA 8.20%, 5-& case 2:
P27t 1.76% taxRate = 8.52;
3) A F= 1~5 APl Heo R, "H(%)2 0~100 Afele] AgR ¢y break;
ook ah, o]F Hlojys ¢ " Yskisyth oA dEsALE &Y case 3
oA 9 RisYch taxRate = 8.82;
4) &4 7, AlE, B, JF AR 7S 2R AR ERREEA] ERE 0] break;
of g}, case 4:
5) ¢ g&8 AN et b A Aol & & st taxRate = 8.20;
6) TUEL midtermd.c2 THE0] SHFAL. break;
case O
taxRate = 1.76;
break;
}
double taxAmount = foodPrice * (taxRate / 100);
double tipAmount = foodPrice * (tipRate / 100);
double totalPrice = foodPrice + taxAmount + tipAmount;
printf("WnAl 7HA $%.2f NlE $%.21 © $%.2(5 T HE
A& 71 $%.2(49YckWn", foodPrice, taxAmount, tipAmount,
totalPrice);
return 0;
}
ok FEIAYLS Midterm2, TUH-S Midterm2.java® 3 FAIL. import java.util.Scanner;
Y Azt oE shelld] 4F 7S AH & EuA gk offie} | public class Midterm?2 {

Zo] mEmES] mH
jshell>
o] ZFILE /exit, /help, 7|E} HHEolE YFFS W 7] d2A A==

AL meAg. ZF gEgolo digh SE2 ot 25yt
1) /exit ¥&: "Goodbye." &8 & F&

2) /help ¥E: "Type a Java language expression, statement, or
declaration." 28 T thA] gE@nca Zopgt
3) 7]e} HFo] 2 "Running 'Y HHol'" &8 T A YR =

oit. Y WHole W ol xE i Qe wAE FH.

public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);
System.out.println("jshell>");
while (true) {
String input = scanner.nextLine();
if (input.equals("/exit")) {
System.out.println("Goodbye.");
break;
} else if(input.equals("/help") {

System.out.println("Type a Java language expression,
U&Y A= ofet ZHUTh (EEAE 4E) statement, or declaration.");
}else {
jshell> /help System.out.println("Running "+ input + ".");
Type a Java language expression, statement, or declaration. }
jshell> int a=1; }
Running 'int a=1;". scanner.close();
jshell> /exit }
Goodbye. }
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