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[Abstract]

Despite the challenges, prompt engineering skills have attracted increasing attention to improve recommendation functions
related to teaching and learning materials in generative AL In response, this study proposes a query-based prompt engineering
technique that enables instructors to generate prompts for creating teaching materials easily. By applying this technique in
ChatGPT, prompts were first designed before inputting them into Dall-E and Midjourney to generate educational images. While
the generated images were relevant to teaching materials, the level of detailed expressions was limited owing to hallucinations in
generative Al Further research is anticipated to address this issue. If generative Al-based methods for creating teaching and
learning materials are included in Al digital textbooks planned for 2025, learners will be able to create their own materials for
complex concepts. Such activities can enhance learner engagement and understanding.
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Fig. 3. Midjourney interface
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Table 1. Overview of prompt engineering techniques

Technigue Name

Description

Content Issues

Few-shot

Enables simple inference through multiple examples

Complex inference not possible

Knowledge Creation

Adds a step of generating knowledge necessary for inference

Complex inference not possible

CoT
(Chain of Thought)

Includes inference steps in the answer to enable relatively complex
inference

Human must add inference steps

Self-consistency

Generates various responses in CoT and selects the most consistent

Human must add inference steps

Zero—shot CoT

Language model generates inference examples automatically in
zero—shot mode

Lower performance than CoT

Clusters problem sets and constructs example sets with Few—shot and Incorrect examples and reasoning
Auto—CoT )
Zero—shot CoT processes may be included
Active Generates diverse inference examples using Zero—shot CoT, and Human must add inference steps for some

Self-consistency

replaces uncertain answers with human—-made examples

problems

ToT
(Tree of Thought)

Uses tree—structured step—by—step self-consistency and heuristic search Human must design an appropriate

via state evaluation

framework depending on the problem type
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Table 2. Prompts for persona prompt engineering
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From now on, act as an education expert.

Analyze the lesson content provided by teachers to extract concept
keywords that students may find challenging, and write Prompts for
an image generation Al to visually represent these concepts. These
Prompts must be written specifically in both Korean and English.

Provide a questionnaire with options to allow teachers to input
detailed information about the lesson content. For example, the
following questions should be provided

1. Which subject area do you want the image for? (e.g., Math,
Science, Social Studies)

2. What is the specific educational topic or key concept?

3. What is the target grade or age range?

4. What are the specific learning objectives?

5. What is your preferred visual style or format of the image? (e.g.,
cartoon—style, realistic, icon style)

6. What language should be used in the image?
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materials
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. Which subject area do you want the image for? (e.g., Math,
Science, Social Studies)

. What is the specific educational topic or key concept?

. What is the target grade or age range?

. What are the specific learning objectives?

. What is your preferred visual style or format of the image? (e.g.,
cartoon-style, realistic, icon style)

. What language should be used in the image?
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Lessen Content Information Questionnaire
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Fig. 4. ChatGPT answer interface
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Table 4. Prompts inquery- based for prompt engineering

From now on, act as an education expert.

Analyze the lesson content provided by teachers to extract concept
keywords that students may find challenging, and write Prompts for
an image generation Al to visually represent these concepts. These
Prompts must be written specifically in both Korean and English.
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Provide a questionnaire with options to allow teachers to input
detailed information about the lesson content. For example, the
following questions should be provided

1. Which subject area do you want the image for? (e.g., Math,
Science, Social Studies)

2. What is the specific educational topic or key concept?

3. What is the target grade or age range?

4. What are the specific learning objectives?

5. What is your preferred visual style or format of the image? (e.g.,
cartoon-style, realistic, icon style)

6. What language should be used in the image?

Use this questionnaire to collect information about the lesson
content and write Prompts for generating images.

o cnamart

Lesson Content Infarmation Cuestionnaire

LA P The Image

8 6. 2od TEZE AX|HoY ZEZE Mg HH#
Fig. 6. Applying inquery-based prompt engineering prompt
to answers
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Table 5. Collections of responses to questionnarie for creating educational materials

Sulsleet Area Educational Topic and Key | Target Grade or Age e e Wil e Language
Concept Group Used
Mathematics Trigonometry High School Students Understandllng the concepits of sine, Realistic Korean
cosine, and tangent
Science Space and Constellations Middle Schaol Undergtandmg the composition of Realistic English
Students constellations and the structure of space
Social Studies | Korean Traditional Culture Upper Elementary Understanding KOFE?” traditional attire Cartoon Korean
School and holidays
Science Plant Growth Processes LowerSEIrv]eggientary Understanding how plants grow Icon Style Korean
Language Basics of English Grammar Middle School Understanding basic English grammar Cartoon English
Students rules
) - e ) Understanding the basic principles of . .
Mathematics Probability and Statistics | High School Students . o . Realistic English
probability and statistical analysis
Science Human Digestive System Middle School Understanding the funlctlon.s of major Realistic Korean
Students organs related to the digestive process
Language Understqndlng Classical High School Students Analyzing the themes and styles of major Cartoon Korean
Literature classical works
Science Earth's Climate System High School Students Understandlnglthe causes and effects of Realistic English
climate change
Social Studies | Malor Bvents inWorld g s oho0) Students | UNderstanding the important events and | g oyic | English
History their impact in world history

E 6.

oFAX|.E AN DIETE g2

Table 6. Collections of prompts for creating teaching and learning materials

No.

Prompt Description

Create an educational image for high school students learning trigonometry. The image should realistically illustrate the
1 concepts of sine, cosine, and tangent with a focus on their application in solving problems. Include diagrams showing
angles and their corresponding sine, cosine, and tangent values, with annotations in Korean to aid understanding.

Design a realistic educational image for middle school students exploring space and constellations. The image should
2 depict a clear night sky filled with various constellations, each labeled in English. Include a sidebar explaining the
historical and scientific significance of these constellations to enhance students' understanding of the universe.

Create a cartoon—style image for upper elementary school students illustrating Korean traditional culture, focusing on
3 traditional attire and holidays. Show a festive scene with people in hanbok celebrating a Korean holiday. Include Korean
annotations explaining the significance of the attire and the holiday.

Develop an icon—style educational image for lower elementary school students that explains the plant growth process.
4 The image should depict stages from seed to flowering, with icons representing sunlight, water, and nutrients. Use
simple annotations in Korean to describe each stage clearly.

Craft a cartoon—style image for middle school students to help them understand the basics of English grammar. The
5 image could include fun, animated characters engaging in dialogues that exemplify correct grammar usage. Each
speech bubble should highlight grammatical points in English, like tenses and pronouns.

Generate a realistic educational image for high school students covering probability and statistics. The image should
6 visually represent different statistical data, like graphs and probability trees, with annotations in English explaining
concepts like mean, median, mode, and probability calculations.

Create a realistic diagram for middle school students that details the human digestive system. The diagram should label
7 major organs like the stomach, liver, intestines, and their functions in the digestion process, with descriptive
annotations in Korean.

Develop a cartoon—style image for high school students that illustrates scenes from classical literature. The image

8 should depict key moments from famous works, with characters in dramatic poses and speech bubbles containing text
in Korean that explains the literary techniques and themes.

Design a realistic educational image for high school students that explains Earth's climate system. The image should
9 illustrate concepts like the greenhouse effect, global warming, and climate zones, with informative text in English that
describes each element's impact on global climate.

Create a realistic image for high school students depicting major events in world history. The image should include
scenes from significant events like revolutions, discoveries, and treaties, with captions in English that provide context
and explain their historical impact.
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