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[Abstract]

As academic and professional fields become increasingly segmented and specialized, fragmented and
individualized problems are on the rise. Consequently, there is a growing recognition within educational
curricula of the need to evaluate problem comprehension and the overall problem-solving process.
However, as long as conventional assessment systems remain unchanged, learners are likely to prioritize
score improvement through simple answer derivation. Furthermore, recently introduced generative Al
models often provide immediate answers, which deprives learners of opportunities for critical thinking
and lacks reliability in their educational foundations. This paper proposes an Al model applicable to
both self-directed learning and educational assessment. Through fine-tuning, the proposed model
establishes a shared academic direction and specialized knowledge as a dedicated educational language
model. It also utilizes Retrieval-Augmented Generation (RAG) technology to secure a reliable
educational foundation based on the national curriculum and official textbooks. Subsequently, by
integrating Dynamic Student State (DSS) analysis with prompting techniques, the model identifies the
learner's real-time context and proficiency level. Instead of providing direct answers, it executes a
scaffolding strategy that offers step-by-step hints and metacognition-inducing prompts. Ultimately, this
approach aims to strengthen learners' self-directed competencies and alleviate the repetitive workload of

teachers, thereby fostering an environment where core educational expertise can be fully exercised.
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III. The Proposed Scheme
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Fig. 1. Overall Hybrid Al Scaffolding Model Structure
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3.2 Knowledge & Data Layer Section
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V. Conclusions

oI Ao e Al 2% 28 BRSSPI

A AF A5 71E Al B8 29| JAl S

ot AP RS 1571
Yol ol F(Fine-tuning), ZAA  FF A4
(o]

(Retrieval-Augmented Generation, RAG) 7]&, w58t



A Proposal for Problem Comprehension and Learning Assessment through a Hybrid Al-Supported Educational Model 323

A A7|EY(Scaffolding)S A
stojHale Al 7|8t 1.8 2EllS &

712 E}%@ﬂ} LR 34 Azsb] 9Jsh Eeta 28

o]
ro “;
I
K
. —"FFI:I

X

Y

o]

ol

0
0
%
n
o
i)
Zl
ﬁ
'_.
S mow
[ >
o
iC)
%
=
T
ol
j
Ir

22| WIS WA 2749 25 Hjolo] uE 2ol
xjol 5 ugLom, o] LA RAGY| AF§-S w8 10
A Qe B it G¥I 3o =M FHol A
HT PYE QRIS RS FTh 2 s

rooa I = o=2Ea o«

S|
ot mevle F5) ool P\H k== Kfﬂf\l?lL Ay

APIZEA ohs geke S5l A ﬂlro* oH’ﬂ, Wl FE
3 50l FF2 wlAlE e =lsg
5] Q4o Al 1§ 23 E Alop Mgk Zio] of
., G5 ARRY Bl e s 2EAR
Fgshe AR ZAYIS AASICHE o ot
et oFAY HiFdol A AV Wi e = AR B 9l
w5 27t Hekshal 9l A FA Wbl 2uteA A
&ota ARgeIth, sPdso] AAAQ 2A i 54 &
g2 =80l ot matee] AR e R AR et
o= A FFe 712 4 A2 ol
REFERENCES

[1] D.-H. Kim, D.-Y. Lee, and S.-S. Lee, “A qualitative case study
on the workload of elementary school teachers,”
Korean Teacher Education, vol. 31, no. 3, pp. 1-33, 2014. DOI:
10.24211/tjkte.2014.31.3.1.

[2] V. A. Melo-Lopez et al,, “The Impact of Artificial Intelligence
on Inclusive Education,” Education Sciences, vol. 15, no.5, 2025.
DOI: 10.3390/educscil 50500539

[3] B. R. Belleand, “Chapter 1: Introduction,” Instructional Scaffolding
in STEM Education, Springer, pp. 1-14, 2017. DOI: 10.1007/978-
3-319-02565-0 1

[4] B. R. Belleand, “Chapter 4: Computer-Based Scaffolding,”
Instructional Scaffolding in STEM Education, Springer, pp. 59-84,
2017. DOI: 10.1007/978-3-319-02565-0 4

[5] P. Lewis, E. Perez, A. Piktus, F. Petroni, V. Karpukhin, N. Goyal,
H. Kiittler, M. Lewis, W.-T. Yih, T. Rocktischel, S. Riedel and
D. Kiela, Retrieval-Augmented Generation for Knowledge-Intensive

The Journal of

NLP Tasks, in Advances in Neural Information Processing Systems,
NeurIPS 2020, pp. 9459-9474. DOI: 10.5555/3495724.3496517
[6] X.-Y. Wu, D. T. K. Ng, and T. K. F. Chiu, "Self-Regulated

Learning with Al: A Comparative Analysis of General-Purpose
and Task-Specific Platforms," International Journal of Educational
Technology in Higher Education, vol. 21, no. 1, 2024. DOI: 10.
1186/s41239-024-00450-1

[7] Z. Li, Z. Wang, and W. Wang, “Retrieval-Augmented Generation

for Educational Application: A Systematic Survey,” Computers and
Education: Artificial Intelligence, vol. 8, 100417, 2025. DOI:
10.1016/j.caeai.2025.100417
[8] B. R. Belland, A. E. Walker, N. J. Kim, and M. Lefler, “Synthesizing
Results From Empirical Research on Computer-Based Scaffolding
in STEM Education: A Meta-Analysis,” Review of Educational
Research, vol. 87, no. 2, pp. 309-344, 2017. DOI: 10.3102/
0034654316670999

[9] M. Zerkouk, M. Mihoubi, and B. Chikhaoui, "A Comprehensive
Review of Al-based Intelligent Tutoring Systems: Applications and
Challenges," arXiv preprint arXiv:2507.18882, 2025. DOI: 10.
48550/arXiv.2507.18882.

[10] N. Huda, K. Anwar, and W. Kurniawan, "ChatGPT Scaffolding
in Supporting Metacognition for Limit Concepts in Guided Inquiry
Mathematics Learning," Journal of Information Technology
Education: Research, vol. 24, 2024. DOI: 10.28945/5431

[11] H.-S. Wang et al,
Students’ Performance and Confidence Judgment,” Physical
Review Physics Education Research, vol. 17, 020108, 2021. DOI:
10.1103/PhysRevPhysEducRes.17.020108

[12] M. Darmayanti et al., "Development of Essay Test Assessment

“Effects of Metacognitive Scaffolding on

Rubric for Polya Theory-Based Mathematical Problem-Solving,"
Jurnal Nasional Pendidikan Matematika (JNPM), vol. 7, no. 1,
2023. DOI: 10.33603/jnpm.v7il.7724



324

Journal of The Korea Society of Computer and Information

Authors

Myeong-Sang Kim received his B. S. degree

in Electronic Engineering from Cheongju

- National University in 2019. And also

received his B. S. degree in Computer

Engineering from National Institue for

Lifelong Education(NILE). He is currently pursuing a M. S.

in the Computer Engineering at Kongju National University

since 2025. I am interested in various fields of computer

engineering for my IT education.

Seong-Hyun Park received the B. S. degree
ﬁ in College of Arts and Music from

Chungnam National University, Korea in

b o 2017. The M. S, and Ph. D. degrees in
z Computer Engineering from Kongju National

University, Korea, in 2017, 2020. He is currently a teaching

in

the Department of Computer Science & Engineering.

Kongju National University. He is interested in computer

music, convergence Education. and Real Time System and

Management and Clout computing and Communication.



