AU BE Y RS =23

Journal of The Korea Society of Computer and Information
Vol. 29 No. 8, pp. 191-200, August 2024
https://doi.org/10.9708/jksci.2024.29.08.191

A Study on Generative Al-Based Feedback Techniques for

Tutoring Beginners” Error Codes on Online Judge Platforms

Juyeon Lee*, Seung-Hyun Kimmx*

*Student, Dept. of Computer Education, Korea National University of Education, Cheongju, Korea
**xAssistant Professor, Dept. of Computer Education, Korea National University of Education, Cheongju, Korea

[Abstract]

The rapid advancement of computer technology and artificial intelligence has significantly impacted
software education in Korea. Consequently, the 2022 revised curriculum demands personalized education.
However, implementing personalized education in schools is challenging. This study aims to facilitate
personalized education by utilizing incorrect codes and error information submitted by beginners to
construct prompts. And the difference in the frequency of correct feedback generated by the generative
Al model and the prompts was examined. The results indicated that providing appropriate error
information in the prompts yields better performance than relying solely on the excellence of the
generative Al model itself. Through this research, we hope to establish a foundation for the realization

of personalized education in programming education in Korea.
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I. Introduction
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II. Preliminaries

1. Online judge
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Fig. 1. Architecture of online judge[12]
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Table 1. Domestic research trends related with

online judge

Category Count
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Cnline Judge

(step 4) evaluate feedback

(step 4-1) evaluate feedback

| expert 1 || expert 2 |

[ expert 3 |

(step 1) Collect Data

|

| /udgement/ ﬁudgementy

judgement3

(step 2) Create Prompt
Response

(step 3) Request feedback

ChatGPT

judgementi ==

false

judgement2

true

(step 5) Analysis of Result

Fig. 2. Research procedure

III. The Proposed Scheme

1. Hypothesis
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2. Research procedure
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Table 2. Research condition

model error information
1 GPT-3.5-turbo X
2 GPT-4.0-turbo X
3 GPT-3.5-turbo o
4 GPT-4.0-turbo o
3. Dataset
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Table 5. Error information
Table 3. Distribution of code submissions by category description
category and error type(total) server code example code
category CE RE WA total submit code error code
syntax 1,042 906 1462 | 3410 error type WA, CE, RE
Linked List 517 280 368 1,165 error message eérror message
Stack, Queue 129 66 95 290 input value -
Tree 8 5 7 20 output value output value of example code
and error code
total 1,696 1,257 1,932 4,885 — _
caution information -

Table 4. Distribution of code submissions by

category and error type(random sampling) Table 6. Prompt example(include error info)

category CE RE WA total rotle a0 Hare iaf(;ﬁntszrgj NETI!
system SET = [ o d .
syntax 104 79 126 309 %;"Ef El=
Linked List 39 16 41 96 def add(a,b):
Stack, Queue 12 3 13 28 return a+ b
Tree 1 0 1 5 assistant a ,b = input().split()
a = int(a)
total 156 98 181 435 b = int(b)
print(add(a,b))
% AE:
4. Prompt assistant A, B =map(int, input().split())
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Table 7. Basic information

Table 9. Example of normal feedback

category description role content
submit code error code A = intlinput("d #A P4 AE AHSIA R ")
submit B = int(input("F HM Y4 BE YASMH L")
. code
Table 8. Prompt example(exclude error info) result = A + B
print("& 440 g2 result)
role content QUYL YA SIS R, Eoj &2 e
system | GAIS| 32 22t0l |2l HEYYLY, feedback | Of2| 24 3 ¥O| X2IE & UEE U a4
L AE: ZAE = WS 2H8EHoF Y
assistant A, B =map(int, input().split())
print(A-B)
error_keyword 3 HAEC| 23 71 o= F Table 10. Example of abnormal feedback
=54 F = =3
_El_lzaq E_|7+;0|3q=, .:O_llTriq h;r:gr"ffﬁ role content
H = HA = (S _ N N N
assistant | _ 25 qu stz oz o|5; 2R, Mo af ; ;n;gp(mt, input().split())
oL WO YR ONR) 7| SHE % submit | ' int(a + b)
= json PAOZ AUHEN Q. code p a
else:
print("error")
i input() 24 AFEAIZEE ZAES Yy
> Analysis Ot RHERLITH UebM, Y 2tE 2AE
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1. Descriptive statistics results for normal
feedback about generative Al and prompt
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AR 02 B]wsile o= 54044 3% Wt of 3
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€E RE WA total
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Fig. 3. Descriptive statistics results
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Table 10 GPT-3.5(o¢ AHE =x3h), GPT-4.0(2
2 AE 233, GPT-3.5(2%F AHE &ghH, GPT-4.0(2
o Ay ZShol| A ABAE 7%_}0]11} L=Z2OTELX Table 4
o} Table 62] U202 /dst9l o] AlEH 19| 2y}
- Runtime Erroro|t}. of2{7} ©A¥sH ARS-= “1000

uol‘

2000"9) BAIAL Tojrr|2 Relslx] i vl Aj2 ¥
g Alwsto] WSl shaAbt ISt AE
cule MAMGIES o), o AHIF A RER] e 720

Al =
R YAAF Moo 2 mAgglon, o AW AT
H 4fole 25 A memoz mEI.

Table 11. Example of feedback
A = int(input("® HWH A4 AS YSHNR: )
= ;H/\ = Ol24FIA "
submit B = int(input("% &Y BE ¢&stHa: ")
Eett result = A+ B
print("& Z42| 2" result)
GPT-3.5 = =
(exclude input() &5 ArESHH AREAF Y-S e
35 ot ExrE L H0o{R|oF &
orror infoy| 25 210l BASE POIHOF gL
UM HUAE ArZOtA UL IEE BT [
GPT-40 | Y= 72 Dl2f HBHOF ot B9, BE 473
(exclude | 80| 23HEE AHW5t= HFZO|L H2E I
error info) | © oA 943 2t AAste wwg afsof
gyt
2= OA|Z| 0= ‘invalid literal for int()'o|2t=
20| Ltot EUITE O intl) E47t HRH
GPT-35 | ZE{& & ©UL= —l”|°'HUr Input g
(include | 2 ¢=2Hr2 Zf0] '1000 20002+ 70| ZHio=Z
error info) | L&2E ZEAFE0|7| IR0 int() 47t Y42
HESHA| 2ok AYYO TiEtM, YEE =28
511 Y42 WHSHE 2ol Ry,
GPT-40 | Y wi2 Stolstya. Zojus|2 28
(include | 2] Zf& 3t WO X & AT Y™ 24
error info) | % A% B¥ Wyg 2o g

WY AR50 mE Y T xjolg sHals]
7o AHEAE AT 2ok Table 125} 2et. A3

= 139.222, p=.000)°f] A 77T =u o

Ho  Sojojgt  Xjo]lE WYL GPT-4.0(73%)°]
GPT-3.5(45%)ol| vlaf A} m]=ul-g AAdsH= H]-80] &=
Al YERGT

Table 12. Chi-square test result for normal
feedback about generative Al
2
category normal abnormal | total (X)
p.
n 393 477 870
GPT35 % 45 55 100 139.222
n 635 235 870 (.000™™)
GPT40 % 73 27 100
"*p < .001
G AEIL AlZEE o, B ATA sl O A
ATE Rjolg FAlah] s BAHEAE AN At
= Table 139} Zth AIHE AZAS5(x* = 108.630,

p=.000)0] wjetA] FAm] =l ofHof g.ojulst Rlo]S
ot GPT-4.0(89%)0] GPT-3.5(58%)0] v]5] AAF o=
ulS. AdSH= v]8o] =7 UEhdch

Table 13. Chi-square test result for normal
feedback about generative Al(include error info )
2
category normal abnormal | total (X)
p.
n 254 181 435
GPT3.5 % 58 42 100 108.630
n 389 46 435 (.000™)
GPT40 % 89 11 100
"*p < .001

QU AR T} A TR R] UorS
2 XAm|cEl xjo| 2 9}0]6} ] ola}

RS LN =
ZAl= Table 147} 2T} A& QZAS(x* = 53.344,
p=.000)0]] w2 Aab] s hooﬂ Sojulgt Aolg B
At GPT-4.0(57%)0] GPT-3.5(32%)0f H]af] A Ati] &l
S APShe ulgo] A YErdLh
Table 14. Chi-square test result for normal
feedback about generative Al(exclude error info)
2
category normal abnormal | total (X)
p.
n 139 296 435
GPT3.5 % 32 68 100 53.344
n 246 189 435 (.000™)
GPT40 % 57 43 100
“*p < .001

1 75 AP QAo He He ool
2oJulat Aol B O0|, GPT-4.02 AH3IeLS T 7
X HEWS skt vlgol 7 UeRith ety 71

12 AEtsteirt.
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3. Result for normal feedback about prompt
iE._LL Eoﬂ U:}E 7(1/\1—]74 l:HH i}o]é 5}015}7] gHg,-H il

AHEAE A AT Table 153) Uk, ZEIEA ©
o FRES o 99(x® = 158.240, p=.000)0l] TR A
yuj=u of o] §ojujst Rl Btk 0F HHE A
B3 nELE(AR)} OF FRE AToIA| e ngn
E(44%)0] vlsl 7dm eul-g A/gshe vlgo] =7 YEt
it
Table 15. Chi-square test result for normal
feedback about prompt
2
category normal | abnormal | total if)
o
include n 643 227 870
err info % 74 26 100 158.240
exclude n 385 485 870 (.000™)
err info % 44 56 100
**p < .001

GPT-3.504 ZEZEQ| I %
5171 Yol wAREA S AAIGH il Table 169 2t
LIEDE0 gg JE§ 23 90 (4% = 61.377, p=.000)
of Fojulet Xfo]E BT @

/\hq I:HH x}o]a 3}01

G Hus AEe LEREEEL oF Fus A
U LFIE(32%)0] Blol 4 mewS Aok vl&
o] 7| UeRdc
Table 16. Chi-square test result for normal
feedback about prompt(GPT-3.5)
2
category normal | abnormal | total if)
p.
include n 254 181 435
err info % 58 42 100 61.377
exclude n 139 296 435 (.000™™)
err info % 32 68 100
“*p < .001

GPT-4.00014] Z2TEo] T2 FAu|cul xjo]2 2ol
571 sl wAREAS AR Z¥hs Table 173 2t
LELEC] oF ARZ EF SR = 119.220,
p=.000)0]l A A = o R gojojgt AlolE B
Aot oY AEE Alast TELE@BI%)E LF HEE

Al5HK] oF u|sl] AAL mcEle A1y

5k Hlgol =7 Ut

Table 17. Chi-square test result for normal
feedback about prompt(GPT-4.0)
2
category normal | abnormal | total if)
p.
include n 389 46 435
err info % 89 11 100 119.220
exclude n 246 189 435 (.000™)
err info % 57 43 100
™*p < .001
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V. Discussion
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