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Abstract This paper aims to analyze the impact of generative language models on coding education and explore
appropriate assessment methods. Generative language models have the ability to generate accurate and efficient
code based on natural language prompts, making them increasingly utilized as tools in coding education.
However, in coding exams that allow the use of language models, students may simply input the exam
instructions as prompts and still achieve high scores. As a result, traditional assessment methods have become
inadequate in distinguishing students' actual coding proficiency. We aim to analyze the correlation between
understanding programming syntax and the ability to solve problems using generative language models. To do
this, we examined the results of both a test assessing basic programming syntax and a coding test that involved
utilizing generative language models, administered in a coding course at S University. Additionally, the paper
discusses the need to develop new assessment items that comprehensively evaluate students' understanding of
programming syntax and problem-solving abilities.
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QYEE 2ABIE SAATHE6L olsh tiiol MHY Aolmue ;o] e o] WAAE B ATAE
o e B Qv WPRS 71239 WkHolA ChatGPT &80l tld TS ZAles Q7o) Ze e
W 414 ChatGPTE #83te] BAE F= 4L 298 SES oz Zead 87 uskl g 4
P sk Q7R AYHANT, B EE L2 4, oA A, A% A A Al

2 g
CRtGPT 284 918 ZEEE AN te 975 19995, 2 How =
Fol4 ChatGPTsh 28 A48 3% w77k Zaey se Solshil dhrhs 4% vite] AR
Ejol7] slof A Aol RAH Ak ek Selo] ofslAE A%sa ek

# Rectangle Ol2ts SUHAR Folots RES 2R/ B =F AL
class Rectangle:
def _init_(self, x1, y1, x2, y2):
self.x1 = x1
self.yl = y1
self.x2 = x2
self.y2 = y2

# CIAE QHOIM IS & =Xtel SE2 ZE g Fols IEE LStAX &
# 2LRESE =T

list1=[2, 4, -1, 8, 5, 6]
for i in range(len(list1))
a=list1[i]xlist1[i+1]
sum += a
print(sum)

[()y =sin(0.22) + sin(22) B T2 EAL. (E2| H2IE 02 27717 |

BA7.0— 2% 4+ 3i® — 4i* -+ (—1)"In it = 8 + TiE UFAMT|E XA nol US|
EHSHE ZEE HYSAL(UEA whileEE AHESHAR).

a8 1. 7|2 2Y A" 28 oA
Figure 1. Examples of conventional coding problems
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E 1. ZIIAE 28 oAl
Table 1. Examples of questions for the written exam

import numpy as np

a = nparray([[2,34],[456]])

print(al:,-1])

res = 0

for i in range(5):

res += 1

print(res)

import numpy as np

a = nparray([2,34])

print(a//2 ==

list = [1, 1, 2 3, 5,8, 13]

print(list[list[4]])

FAGAFLE TS HES A AAF ] gl PCl F&3te 2 33 (Google Colaboratory) oA 2]
A ZYst ARES AZIES SUth TF TR FF Sgo]BolA AHEE 4 9E ARSE 4 Qe glom
A = A HEste] §AE Algl 3= A7 o] Fo]3 ipynb (Interactive Python Notebook) 3H40lA ZE&
2Adeta Adste] ARE FA4H R IRl e Aol stk 20239 AREe| GeminiE 7IRFO.E a4
g ARIE ALgsle] IS AHT 5 U V5] FUHEAY. 18 28 72 Il FUtE 3= A B
o5 ], “AAARES FYslH TEZES YT 4 e o] mi o) FAdtarzt ke IEd| g
AWE feste] I=E AT = = dAE 29 20 Yehhdch

7 M ymer(w/2) B TO|M B2 RES DA} BHCh

< 1of1 > ffy G ZEEASTUEFoT Wt
[ 1 #prompt: y=e"(x/2) = TO|H 842 PHGIDAF 5}
import numpy as np

def f1(x):
return np.exp(x/2)

print(f1(np.array([0.3.2])))
O3 2 ZFEE=E ez I 4y o4

Figure 2. Example of code generation using prompt input
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Figure 3. Example of test statement allowing the use of
generative language models
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Table 3. Correlation coefficients

ol 2gjojgk | AIgERS-
SAANE - 71EAE 055 0.6 042
L7INY - ZPAE 0.19 018 013
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Figure 4. Scores for written test and coding test: scatter
plot, linear regression, isotonic regression
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Figure 5. Scores for midterm and final: scatter plot, linear
regression, isotonic regression
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FE ko] A BAE BESEA dRIVNEE g2gda)sis HAY 398 2 39 VYHeRA FE ug
kel @2 BAE FASHA vlolE 9] AaS Eayshe o ARETHI0]

F 4ol= 3AAF] tig AR AR (coefficient of determination: R-squared)= WERN =), 2AAGE 39
mde] 45& Hrkete 8% ARE, Bdo] HolEE ‘”U}‘Jr A At digt ARE AFsch 1o 71}
S5 AuAel Bral & 4 et Bol vERd Ao mEW F kK AFEE BT A FRGE §913]
7 FAo] dolHE o # sl oz FiEgon V)& WD"‘]E‘A FIAE-7TEAE lo|E Rt} HY)A|
-GN vlolel o] ARAG7E dA3] WA UEht & 39 Aol A E1gh vie} o] WrAIHI FPA
5l A bl AR A3 gudt lom AEAE 4 gtk o] £48 B 72 BYHE oldlEe
SY% BAAE oS S&3A EEote TES JAIAL LS & ik

4. ZFAT
Table 4. Coefficient of determination (R-squared)

%37 e
TOANE - 1ENE 0.30 055
L7INY - ZPAE 0.035 0.11
v.d =
WYY AoImWES] 30| Hobgel met ofe] ol BEH 1 glov] YA E AT, WS, Sro] 2
FE57k FUs 3 Yok B9 Qolwde] Hold 319 5L o4 2Pl B £TE A Fa gom,
o2 98} ;Y WRE Ao FAHoR HEahe WHOE Mok & Aolth ST 4YY dlojmale)
RS HET P ZRaYe] B olsEsk tobk ARS mEF bsAe] B] Ul /1% 5y Ao
2 o] HARE WS olel gtk Wekd 518 mEel A St TR e Qlofe] /1RHel B
& F29 ol ARET HHAE, B4Y AolRAS SH BET £ Y 5L WM Ao] Fas. o
g AaME S B BAS A, St BAE dske BN Qolnde oA Bgeha, 44
H AES ofus] RMs], BEE BAsAE FHH0L HAY F glolo} & Aelth
Sele olejdt Boh BelA, Z1EA B BlaEs: AFAQ AT 44F dojude Bgste] 1Y
e 58g H2ESE AP Aol FS BT o R4S B, Aolrde FEsHe 5 APo] /&)
AgTe e 37k N1ES aTFRTE 42 Ssdrh B9 44Y QolRue F8sel a9sh S Bt
7] SlalAle 71 mg ek te B Ao Bede dasian o ad mielils 44E Qo
29 B89 T4 A 54 ook B, o2 FHaT A8 WAL 5 Y WS ASHeE o
Tt wAAAY} & Zolrt
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