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[Abstract]

This study designs and implements a curriculum-based retrieval-augmented generation (RAG) learning chatbot that utilizes
middle and high school curriculum data to reflect learners’ developmental levels and support structured thinking. The proposed
system addresses hallucination issues in general-purpose generative Al by incorporating grade- and subject-aware document
retrieval alongside a dual response strategy. This strategy consists of two components: evidence-based explanatory responses and
question-prompting responses that encourage learners’ cognitive engagement. Evaluation results show that the system effectively
suppresses unsupported information across curriculum-aligned, out-of-curriculum, and curriculum-irrelevant queries. Quantitative
analysis further demonstrates a lower hallucination rate and a higher BERTScore compared with a general chatbot, indicating
enhanced factual reliability and response adequacy. Overall, the findings suggest that the proposed system can function as a

reliable educational Al tool that supports evidence-grounded explanations and learning-oriented interactive responses.
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Table 1. Prompt design for evidence-based generation

User Prompt

mode System Instruction Structure

— Answer strictly based on the
provided evidence.

— Do not fabricate any
information.

— Indicate evidence references
in the answer.

[Question]
[Evidence Text]
— Generate an
evidence—based
explanation.

MODE A

[Question]
[Evidence Text]
— Generate a
guided response
with follow—up
questions.

— Guide student thinking using a
Socratic approach.

MODE B | — Do not provide direct answers.

— Include 2-3 follow—up
questions.
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School level Grade Subjects
range
Korean language, Ethics, Social
Grades ) - |
Elementary 34 studies, Mathematics, Science,
English
Grades Korean language, Ethics, Social
Elementary studies, Mathematics, Science,
5-6 : )
English, Information
Korean language, Ethics, Social
Middle school Grades studies, Mathematics, Science,
1-3 English, Information, Technology
and Home Economics
Korean language, Social studies,
) Mathematics, Science, English,
High school Grade 1 Information, Technology and Home
Economics, Sociology and Culture
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Table 3. Summary of response characteristics by scenario

' Evidence—based Question—Prompting
Scenario type
explanatory Response
Provides accurate Encourages deeper
. and detailed understanding by
Within . T
: explanations guiding learners
curriculum ) . ;
grounded in retrieved with follow—up
scope . ) )
curriculum—aligned questions based on
evidence the curriculum
Redirects the
Avoids unsupported learner’s inquiry
Outside explanations and through exploratory
curriculum explicitly indicates the or clarifying
scope absence of relevant questions without
evidence fabricating
information
Refrains from
generating factual Prompts reflection or
Curriculum— claims and responds reformulation of the
irrelevant conservatively to question to align with
prevent learnable content
misinformation
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Scenario

In—scope query (High/Korean)

QUESTION

What's the difference between a metaphor and a symbol?

Gemini

Although metaphors and symbols are both ways of representing one object by comparing it to
another, there are several important differences. The metaphor is a temporary expression in
which the original and the auxiliary concepts are connected 1:1 ("My heart is a lake"), while the
symbol is a continuous expression that shows universal and multi-layered meaning only by the
auxiliary idea without the original idea ("Pigeons are peace")

ANSWER Evidence—based
explanatory mode

relationship.

The main differences between metaphors and symbols are the presence or absence of 'original
ideas' and 'temporary nature of relationships'.

1. Continuity of the relationship: The metaphor is a one—on—one relationship that is temporarily
established only in a specific context, like "My heart is a lake," but the symbol is conventionally
solidified like "Dove = Peace," continuing regardless of the context. It holds a one-to—many

2. Raw Idea: Although metaphors reveal both the original and the auxiliary concepts, symbols
often have hidden concepts.

Question—Prompting
Response

Good question! Both metaphors and symbols have one thing in common: they express the
original idea by comparing it to other objects. Before | know the difference between the two
concepts, can you explain what the original and auxiliary concepts are, respectively, in the
sentence "My heart is a lake"?
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Table 5. Out-of-curriculum query

Scenario Out—of-scope query (Historical questions in higher/Korean settings)
QUESTION What was Admiral Yi Sun—shin's first victory in the Imjin War?
Gemini Admiral Yi Sun—shin's first victory in the Japanese invasion of Korea was in the Battle of Okpo. On
May 7, 1592, he defeated the Japanese army's Dodo Takatora's fleet off the coast of Okpo.
Evidence—based I'm sorry, but | couldn't find the information related to Imjin War or Lee Soon—shin within the current
ANSWER W . .
explanatory mode High Korean Language' curriculum.
Question—Prompting | That is an interesting historical question! However, we are currently preparing to answer the Korean
Response language curriculum. Is it related to the content of literary works or archives such as Nanjung ligi?

E6. Al 24 (3) - Wt FHEE

Table 6. Curriculum-irrelevant query

Scenario Curriculum-—irrelevant query (Routine questions in higher/Korean settings)
QUESTION Please recommend a menu for dinner
Of course! What kind of food do you like? Do you prefer Korean, Chinese, or Western cuisine? And
Gemini are you okay with spicy food? If you tell me a bit more, | can recommend a better option. For
something simple, how about kimchi stew or pasta?
. I’'m sorry, but | am an Al assistant specialized in the high school Korean language curriculum.
Evidence-based Within the currently configured scope, | am unable to provide everyday information such as dinner
ANSWER explanatory mode y 9 pe. P yaay

menu recommendations.

Response

It seems like you're thinking about what to have for dinner today. However, since | am an Al
Question—-Prompting | assistant trained specifically on curriculum—based content, it's difficult for me to recommend
menus based on personal preferences. Instead, would you like me to recommend an interesting
novel related to your Korean language studies?
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