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Wl 7 Bl oIk SE(GIE, WE, o1218), W} AR e, 22, vpE 2
), 23T st g BRelA 29 APED 0F WE 28 H54 g dold
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2023; National Academies of Sciences, Engineering, and Medicine, 2022) Embretson
& Yang(2006)9] A= AF v ALAIG) Y] A2AE o7 sl =& 43 37}
gl 7Ee] AAHRl AAE AR oH, olF 7|Htem Al B7l k4o AlE/gS StH
st Hero] Wasieh

24 Olél mu % o
S~

cHUA, AL 719 B9 9 A= BgS ATsh) i) A2 Y Al T
27 o] WAtk Foln W BEHL AL BEG 7% AR o]
ohel, ot Se] 2 WG 2 ATy olof shul, ol LY Sof e AG
SHI W7k WS SEsh WY 84z g webd Al W AF BF A4

AL Aol Tgh ARG WAl ofd, 7k BE} AAY AAH AL vigoz

olFolAof Gk, Z, Al 714t AR AL J|E 7% AR MGL o, Folnt 0%

240



2o}t 7] ol Ak

oflt
o‘ﬂl
;
=
N
of
S|
odk
0%
o
oz
2
e
By

Aol QH5H= Eof 2 v Al 22 Hiolst A28 HIAEE AAIGH= Higko 2
HrAsjof gt} o] & fJ8fl Al 7|%F A58 A& A/ (adaptive passage generation) 7]
S TZot= AL d4Aoltt, Gierl & Haladyna(2013)+= =33 279 4714 A
el Wiel 494 FHAE B @492 BEAROS, VL W B 4T
+ A& AAske 97 2ags Al olo] wet 71E V& Aus IdE
gt WA A Hloly, olyt waigo] Q6k= S 58S WrYgsto] M=
2| 2L A 5= Heko 2 vroprtof shth(Bezirhan & von Davier, 2023). whakA] Al 7]
Sl

W7t AFs =8 dol skl An Bt 7} BE
o Wiish] JeHE BRI SRy aTE g 4549

5 @A e or 2 7] floiA= w5e
o] "astrh(Attali et al.,, 2022; Kissi et al.,
= ReHel: Aol 27, =4 9 et B3} AL}
et 2% 1t 9AE HESHs A7t o] FolAok gt et AFH AW FY ok
(Computer—Supported Collaborative Learning, CSCL) 293} QI7H-AFE Jo2He
(Human-Computer Interaction, HCI) ¥4& HEsto] wAReH Al 7F ¢ 4 %
A3}ofof 2}, o]F Fofl WALS] Ht BT AALAHA FHEE AlLH HAE AR
St mpdsl AFE sl AEA] gt &8 7HsAe ASSloF g
B 7o) ook AL} iAte] deg e |nct, LAl ok ARAL Hedl
52 A9 Bt S 2ok EEE B R 75T 7HeE AAFCE AA
gh o ik 53], Al 7|4 £ A/olA Ade At 2E2nE A9 Human-in-
the-Loop(HITL) A3 7ke) 4454 URIES ol SAo kel 9% H8
ol Wefo=z &eH S A AFetH(Attali et al., 2022; Kissi et al., 2023). ©]
== Aset ol H9E dol, uAtet @ 54434
298 st Aoz A SEAe] S L AT 9L Hef
P4 Sl EYE vheitiths HollA oJo)7t Aot yoprp St ¢lojst
5ofl otEAt WS Hlolelet AA| A ¢ Wehs w
W, A} FEeRe AL} A2Rel ARy e
= Ald Aot g=40=, & A7t Aok W2 TA-AL 9

o l=~l
ol
-
é

o

%
Oll
m%
2ok of
Xorlo ot
20 Lo ol S N

b
5
=
=
-0,
lo
12,
ol
i)
ko
-
il
=
o,
ol
p
i)
)
ol
o,
AN
-
lo
>,
o
)
-
ral
=2
o,
jus)
I
R
gt
>

241



WEIZGH7IAT 2288 A1Z (2025)

1L

n-l-
s

AE53(2023), Al =15 Z-83 S5 0A Fof EA| 4= ARl A4 ChatGPTE F4
2. oSt 59(1), 21-42.
Q+4(2022). =384 7S 283 A71 B7F Nl tigh AlE: AMEA Fofl £
T RE= FHoE FHo RS, 87, 7-34.
olshg, ©]-842024). =0l $71 B7lA AHs 29 A9 7 B nSEskd
T, 30(3), 659-686.
%“Jna Z5 9, o], ol@%(2022). A2 AT Tt dR dojrde]
& 7Fs/d B4, s Hu|to] ¢, 30(3), 1035-1060.

B7dW(2024). ot A BH7E EA| A Ll Fo] wARe] AdF ofse g 1
ootLd] =X AT W7 e SHCR. FHAA DT, 15(2), 89-110.

AR, G2k, EHe, A, 2570, oY (2024). F2 Foldt H7F 2 54 ¥
et FH Aot Bt £ dek #4E 7H‘ﬂg A7Q2). BHRLSE, 89,
43-78

7], EA2024). 9% AlE 287 FF FoluAte] A= B EF NE 4
24 BRI RS, 97, 243-270.

S5, A71E, $3%, Aed2024). TERE IS 53 5 o] BEF 24 B4
A28l Aok F=HCISH] BE =2, 183-189.

=S B7HA(2024). 2025905 Hiekrels AR olss W QI CAT 2024-2-1.
=SB,

Afflerbach, P. (2017). Understanding and Using Reading Assessment, K—12 (3rd Edition).
ASCD.

Attali, Y., Runge, A., LaFlair, G. T., Yancey, K., Goodwin, S., Park, Y., & von Davier,
A. A. (2022). The interactive reading task: Transformer—based automatic item
generation. Frontiers in Artificial Intelligence, 5, 903077.

Bezirhan, U., & von Davier, M. (2023). Automated reading passage generation with OpenAl’s
large language model. 7IMSS & PIRLS International Study Center, Boston College.

Brown, T. B., Mann, B., Ryder, N., Subbiah, M., Kaplan, J., Dhariwal, P., ... & Amodei,

D. (2020). Language models are few—shot learners. Advances in Neural Information

242



ol ¢7] 49 Aokd B7HE 91

-

)
N
of
S|
)
oX
oX,
o
S
re
-

Processing Systems, 33, 1877-1901.

Burstein, J. (2023). Duolingo English Test: Responsible Al standards. Retrieved from
https://duolingopapers.s3.amazonaws.com/other/DET+Responsible+Al+033123.pdf.

Cai, Z., Chang, B., & Han, W. (2023). Human—in—the—Loop through Chain—of—Thought.
arXiv preprint arXiv:2306.07932.

Chen, A., Phang, J., Parrish, A., et al. (2024). Two failures of self—consistency in the
multi—step reasoning of LLMs. OpenReview.

Chen, B., Zhang, Z., Langrené¢, N., & Zhu, S. (2023). Unleashing the Potential of
Prompt Engineering in Large Language Models: A Comprehensive Review. arXiv
preprint arXiv:- 2310, 14735.

Das, B., Majumder, M., Phadikar, S., & Sekh, A. A. (2021). Automatic question
generation and answer assessment: A survey. Research and Practice in Technology
Enhanced Learning, 16(1), 1-15.

Embretson, S., & Yang, X. (2006). Automatic item generation and cognitive psychology.
In C. R. Rao & S. Sinharay (Eds.), Handbook of Statistics. Psychometrics, Volume
26, 147-768. North Holland, UK: Elsevier. https://doi.org/10.1016/50169-7161
(06)26023-1.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive
—developmental inquiry. American Psychologist, 34(10), 906-911.

Funk, P. F., et al. (2023). ChatGPT’s response consistency: A study on repeated
queries of medical examination questions. Furopean Journal of Investigation in
Health, Psychology and Fducation, 143), 657-668.

Gierl, M. J., & Haladyna, T. (2013). Automatic item generation. Theory and practice.
New York, NY: Routledge.

Gierl, M. J., & Lai, H. (2013). Using automated processes to generate test items.
Educational Measurement: Issues and Practice, 3X3), 36—50. https://doi.org/10.1
111/emip.12018.

Hommel, B. E., Wollang, F. ]. M., Kotova, V., Zacher, H., & Schmukle, S. C. (2022).
Transformer—based deep neural language modeling for construct—specific automatic
item generation. Psychometrika, 872), 749-772.

Huang, W., Xia, F., Xiao, T., Chan, H., Liang, ]., Florence, P., Zeng, A., Tompson, ]J.,

243



WEIZGH7IAT 2288 A1Z (2025)

Mordatch, 1., Chebotar, Y., ... & Ichter, B. (2022). Inner monologue: Embodied reasoning
through planning with language models. arXiv preprint arXiv:2207.05608.

Kissi, P., Baidoo—Anu, D., Anane, E., & Annan—Brew, R. K. (2023). Teachers’ test
construction competencies in examination—oriented educational systems: Exploring
teachers’ multiple—choice test construction competence. Frontiers in Fducation, 8.
https://doi.org/10.3389/feduc.2023.1154592

Kosh, A. E., Simpson, M. A., Bickel, L., Kellogg, M., & Sanford—Moore, E. (2019). A
cost —benefit analysis of automatic item generation. Fducational Measurement.
Issues and Practice, 38(1), 48— 53. https://doi.org/10.1111/emip.12237.

Kurdi, G., Leo, ., Parsia, B., Sattler, U., & Al-Emari, S. (2020). A systematic review of
automatic question generation for educational purposes. International Journal of
Artificial Intelligence in Fducation, 3X1), 121-204.

Maity, S., et al. (2024). The Future of Learning in the Age of Generative Al :
Automated question generation and assessment with large language models. arXiv
preprint arXiv:2410.09576v 1.

Min, S., Lyu, X., Holtzman, A., Artetxe, M., Lewis, M., Hajishirzi, H., & Zettlemoyer,
L. (2022). Rethinking the role of demonstrations: What makes in—context
learning work? arXiv preprint arXiv:2202.12837.

National Academies of Sciences, Engineering, and Medicine. (2022). A pragmatic
future for NAEP: Containing costs and updating technologies. Washington, DC:
The National Academies Press. https://doi.org/10.17226/26427.

Rodriguez, M. C., & Haladyna, T. M. (2013). Objective testing of educational achievement.
In K. F. Geisinger et al. (Eds.), APA handbook of testing and assessment in
psychology, Vol 1. Test theory and testing and assessment in industrial and
organizational psychology, 305—314. American Psychological Association.
https://doi.org/10.1037/14047-018.

Shah, C. (2024). From prompt engineering to prompt science with human in the loop.
arXiv preprint arXiv-2401.04122.

Tarrant, M., Knierim, A., Hayes, S. K., & Ware, J. (2006). The frequency of item writing
flaws in multiple—choice questions used in high stakes nursing assessments. Nurse
Education in Practice, 6(6), 354-363. https://doi.org/10.1016/j.nepr.2006.07.002.

244



ot 971 49 A% I 9

-

<

A% 29

ok

4 W AT

von Davier, M. (2018). Automated item generation with recurrent neural networks.
Psychometrika, 83, 847-857. https://doi.org/10.1007/s11336—-018-09660-3.

von Davier, M. (2019). Training Optimus prime, MD: Generating medical certification
items by fine—tuning OpenAl's GPT2 transformer model. arXiv preprint arXiv:
1908.08594.

Wei, J., et al. (2022). Chain—of—thought prompting elicits reasoning in large language
models. Advances in Neural Information Processing Systems.

Yang, X., & Embretson, S. E. (2007). Construct validity and cognitive diagnostic
assessment. In J. P. Leighton & M. J. Gierl (Eds.), Cognitive diagnostic assessment
for education: Theory and applications, 119— 145, Cambridge University Press.
https://doi.org/10.1017/CB0O9780511611186.005.

Zimmaro, D. M. (2010). Writing good multiple—choice exams. Center for Teaching and
Learning, University of Texas at Austin. Retrieved from https://ctl.utexas.edu/sites/
default/files/writing—good—multiple—choice—exams—fic—120116.pdf

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An

overview. Educational Psychologist, 25(1), 3—17.

=2 02025, 1. 3./ £™EFES 1 2025, 2. 4./ AXMEQ! : 2025. 2. 11.

245


https://doi.org/10.1017/CBO9780511611186.005

WEIZGH7IAT 2288 A1Z (2025)

ABSTRACT

A Study on Automatic Item Generation for Multiple—Choice

Reading Comprehension Assessment in Korean Language

Goun Park?

Doctoral candidate, Korean Education. Korea National University of Education
Sookki Choi¥

Professor, Korean Education. Korea National University of Education

This study investigates the potential of generative Al-based Automatic Item
Generation (AIG) technology for creating Korean language reading comprehension
multiple—choice items. Three prompt strategies—Zero—shot, Few—shot, and Chain-
of~Thought (CoT)—were analyzed, with items generated by each strategy evaluated by
a panel of eight experts (five Korean language teachers and three doctoral researchers)
based on educational validity, format appropriateness, and content fidelity. The CoT
prompt demonstrated superior performance by guiding Al through step—by-step
reasoning, effectively generating items that balanced comprehension levels from factual
understanding to creative and evaluative reasoning while maintaining logical coherence
and alignment with assessment objectives. The Few—shot prompt achieved structural
completeness but lacked creativity and diversity in certain item types. The Zero—shot
prompt primarily focused on basic information reconstruction, proving inadequate for
assessing higher—order thinking skills. These findings suggest that generative Al
technology can serve as a valuable supplementary tool for teachers’ expertise in
assessment design, particularly in enhancing the systematic development and validity of
test items. The CoT prompt specifically showed promise in reducing teachers’ workload
while maintaining assessment quality. This study highlights the potential of AIG
technology as a practical tool for improving educational assessment quality and

supporting teachers’ professional practice in item development.

Key Words: Automatic Item Generation (AIG), Generative Al, Prompt Engineering, Zero=shot,
Few~=shot, Chain-of-Thought (CoT), Multiple—choice evaluation questions in the Korean language
department reading areacading Assessment [ltems, Human-in—the=Loop (HITL)
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