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< Abstract >

This_study aimed to explore the potential applications of ChatGPT in the field of education by
comparing and analyzing the assessment results of students’ descriptive responses to a science —
inquiry task by human evaluators and ChatGPT-4. A total of 155 fifth-grade students™ reports
were evaluated by both human evaluators and ChatGPT-4 using 22 scoring criteria. The
agreement between the two evaluators was assessed using the weighted kappa coefficient and
correlation coefficient. As a result, the correlation coefficient between the human evaluators’ total
score and ChatGPT-4’s score appeared to be .74, indicating a high level of correlation. However,
varying levels of agreement between the two evaluators was found across the scoring criteria
(weighted kappa coefficient = .02—.58 and correlation coefficient = .14—.58). Upon analyzing the
agreement levels for each scoring criterion, it was found that the evaluation agreement was at a
moderate level for the criteria assessing the content of the students’ experiments. However,
ChatGPT-4 appeared to apply more lenient scoring standards than the human evaluators when
evaluating whether students utilized additional materials or prior knowledge, compared their
responses to specific criteria (e.g., their hypotheses), and whether they reflected on their
experiences while completing the tasks. The agreement was significantly lower for these scoring
criteria. This study was able to explore the potential for automating the evaluation of descriptive
responses using ChatGPT-4 and identifying scoring criteria that could be evaluated at a level
similar to that of human evaluators.
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Aol LA Wi 5 vk v 2 Aol A= ChatGPT-4ol Al Bizo] AP AEEH S Al
oA k] Wl F B EF FEE APTES A ASelE BEk W H7kdA
=2 oo 7Ferdol itk o]& Ealy] 98l ChatGPT-47F 7tsl7] A 24 Ao &5 of
A& AAEe] StE(AERAIIE BEE LetElE & gl

& AT Addte g9y SHel dis) AE 7k 71A(ChatGPT) ] B7F 1 dA =S 4
dle) MadpAntel FAG fHS BolEdh nla qistEe] A AEe 94 FEAS
AWkt GPT-3 ®elo] F7he Ao, & Aol Al &5 T oF 40%0lA dA sk Aol
o] Fol M aL(Moore et al., 2022), & FAFEE Aol A= Ae7kek GPT-3 29 7ho] H7bd A&
o] °F 665%%= LFEFsTHBhat et al, 2022). 7 Ad@FATell A 25 GPT-3 2do] fr&arhal 3
7HeE Srol g Ate] SRtuth AiH e e Jow yeh, & A viZHAR 71

(GPT-3)] B/} vl we@e S & Ak
aE B AT o) T A9ATh 8 b WS AT ek A, B ATAE A
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Mo F&eA oFE 08 Ee 1308 H7iek 5 dXE S5 AMdstdch v 2 AT
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22 719 98 3 AR AEe AFEA e 22 Al
A B AFdME ChatGPT-49 AFxda #A=Hs <k (zero—shot one—shot,

A5
few-shot) Foll, 53 AAETH Qlo] AFANHS 533 zero-shot g5 oS E&dve

)
o
N
)

HE:]?_ R, % A= =
oAl At S 7Y ChatGPT-49F 22 1o] Al 29 e}l 8F%5 A (meta-learners) 24, Al
¥ dolee] WE oA gEate] AnE FESTHESUA, 21742, 2022). ol et
A5S ¢ 5 37h d5ol

zero-shot B o= few-shot(dl]: oAl A AFHE 7HA 3 A6l 371 4
o it 4l A Atk Brown et al, 2020). theh, B A= o] 9} 22 m A ZA (fine—tuning)
o i Al Aol wret ChatGPT-49] i Aarp depA Ao 238 73 Fodrh 1
U o]2] gt A2 ChatGPT-45 AHE-g Abs A el dial] =93 wf iAoz Ao ef= F
Aot} webd F&AT) 3 FJE|Z ChatGPT-49] vA|zA 2 shy Aol wel 97kH 714
o}o] FrHAA = G =AE G ot

028k Wetol| A GPT] H7F A& =o] thdh Alar 3 o] Alghdow &
8] A-=wd o] Sl digh A glo] rE o= SF H= Abgolth
G, WHE FEAT= BN TE A7 9A FEol B9 wzbA] oA -
Ao g AFshe S 2
G Ta% GAlolth B dAelM s A5 ARFE(ES] A =rF wfg R o] sy
ChatGPT-4ol Al A4 eHA ekl 5 A Bk v Hdas Fofote 434S Holrle
Sttt B8 1HAA T 5 w5 2 A-p)olA 3HENE G E wEeheE 7
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3421(2023). 1A ChatGPTeHe] thatallx & vigle] 5w HFEFFIA, 7103
12-15.
(Translated in English) Kong, J. S. (2023). A glimpse of the hopeful future from a chat
with ChatGPT. The Magazine of the Korean Society of Civil Engineers, 71(3), 12-15.
B, st S8 (2023). A4 2028 deAHE ARG EH  ASH.
https://www.moe.gokr/ ol 4 2023. 4. 5 ¢1&

(Translated in English) Ministry of Education, Korean Council for University Education.

AL

(2023). The 4™ 2028 college admission reform expert forum proceedings. Retrieved
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FULR(2023. 4. 27). AGPTE 9AHH A7l A4 T A FE=dweo] FQ
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important (April 27, 2023). Kukmin Ilbo. Retrieved April 28, 2023, from
https://m.kmib.co.kr/

AsT(2019). A3 A2 AAE &3 A% S5 7Nk AL AeAHe BHEE Fu ek BAL
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(Translated in English) Kim, S. (2019). Exploring the way to obtain validity of
supervised-learning based automated writing scoring by feature engineering. Journal
of CheongRam Korean Language Education, 69, 265-295.

A, A972012). A3 B AE A4S A% Aed 9 B L AEAS, 40(1),
167-177.

(Translated in English) Kim Y., & Kim Y. (2012). The development of a free-response test
for the assessment of science process skill. Biology Education, 40(1), 167-177.

=28, A, ARl AAT2012). it B7hE AF AEE £ AEAA gk A A
S 2 HAFGIY.

(Translated in English) Noh, E., Shim, J., Kim, M., & Kim, J. (2012). Research on automatic
scoring methods for short-answer questions in large-scale assessments. Seoul: KICE.

=23, Adst, 4438, Ae2013). WatrE #UkE fE MEE 2% A zRa9 A
w3t gAY AE Mg deus AR rh.

(Translated in English) Noh, E., Kim, M., Sung, K., & Kim, H. (2013). Refinement and pilot
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implementation of an automatic scoring program for short-answer questions in
large-scale assessments. Seoul: KICE.

w3, o, A, A4, adeols). B ARE B A5
N84 A% A% BEaEARA,

(Translated in English) Noh, E., Lee, S., Lim, E., Sung, K., & Park, S. (2014). Development
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and validation of a Korean short-answer question automatic scoring program. Seoul:
KICE.
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(Translated in English) Noh, E., Song, M., Sung, K., & Park, S. (2015). Development and
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implementation of a Korean sentence-level short-answer question automatic scoring
program. Seoul: KICE.

g A(2022. 10 13). Al &, A-=ed #H7b Ad 9% A H4=2E A
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(Translated in English) Al utilization, workshop on strengthening practical capabilities for
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Retrieved April 15, 2023, from https://www.dnews.co.kr/
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Donga Ilbo. Retrieved April 10, 2023, from https://www.donga.com/

g, o] 8/3(2022). ol dAlel B AEAAS % Held dugs 94 25374
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(Translated in English) Park. K. Y., & Lee, Y. S. (2022). Deep learning algorithm
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35(3), 465-488.

g7, SRR (2020). SEANAES A8 25 53d BE Med WUt AsAHAA Y
M 3 &g et 2 w57 T, 33(2), 207-321.

(Translated in English) Park, S., & Ha, M. S. (2020). The development and application of

automated scoring system for constructed-response assessment of 5th grade science

2

in elementary schools using recurrent neural network. Journal of Educational
Evaluation, 33(2), 297-321.
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(Translated in English) Park I, & Kang S. (2012). The development of assessment tools to
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