'.) Check for updates

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 4, 2025

HEE LSS =2X] 20254 H28H M4 —
https://doi.org/10.32431/kace.2025.28.4.003 /\O-] x] E.O ‘—H‘L‘ A ; %‘?_]_' J-.]—_'.}\]'QJ
A<0] A 2F e}
Al '8_01- H EZH O—jl o o }‘\']'I:I

Exploring Teachers’ Instructional Design
Competencies for Al-integrated Instruction
Based on Lesson Plan Analysis
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ABSTRACT

As interest in Al-integrated education grows, the need for corresponding
teacher competencies is emphasized. However, there is a lack of research
on the instructional design competencies for teachers implementing AI-
integrated instruction schools. To address this gap, this study analyzed lesson
plans, containing detailed information about teachers' instructional design,
to examine their design competencies.This study analyzed 159 lesson plans to
identify characteristics across five domains: school level, subject, instructional
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Table 1. Information about participating teachers

School Region N(%)
Seoul 33(17.9%)
Elementary Incheon 13(7%)
School Kyeong—gi 41(22.3%)
Jeju 10(5.4%)
Seoul 30(16.3%)
Secondary Incheon 11(6%)
School Kyeong—gi 39(21.2%)
Jeju 6(3.3%)
Others Seoul 1(0.6%)
Total 184
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Table 2. Lesson Plan Analysis Framework

Category Content Meaning or Example
Elementary Elementary School
School Second iddle School or High School
Level econdary Middle School or High Schoo
Obhters Special School, etc.
. . Linked with only one subject,
Single Subject such as Korean or Social Studies
Subject Integrates multiple subjects
Interdisciplinary | within the lesson, such as
Integration Korean—Information or Art-
Physical Education
Using Al technology and
Enhancing tools (software or systems) to
Data Literacy accomplish specific tasks or solve
problems
Activities that involve extracting
meaningful information from
data, utilizing data to solve real—
Using Al Tools world problems, analyzing data
with appropriate tools, drawing
conclusions, and interacting
L?SSOF based on data
Objective -
Creating Al systems or system—
Developing based tools that perform specific
Al Models or tasks or solve problems using
Tools machine learning algorithms and
data
Recognizing the social
Understanding resgongblhltle}s{ ethical issues,
Al Ethics and societal changes arising
from the use of Al, focusing on
fairness and social responsibility
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Category Content Meaning or Example
Procram-— (No—code) Orange 3
ming Tools (Block coding) Entry, Scratch
& (Text coding) Python
Generative | Chat GPT, Ruitten, Microsoft
Al Bing, etc.
Soft= Al . . .
ware . Al Builder, Dialogflow, Danbi Al
Builder
Tools
Tools that Be able to be used
Al-Based | for educational purposes by
Learning | incorporating Al technology
Tools Teachable Machine, Grammarly,
Autodraw, PengTalk, etc.
Hardware Chromebook, Laptop,
Smartphone, etc.
. Teacher’s observation assessment
Observation fl . bric
Assessment of learners using rubrics,
checklists, etc.
Learner’s self-assessment of their
Assessment Self learning process and outcomes
Method Assessment Lrmng pr .
using rubrics, checklists, etc.
Assessment of other learners’
Peer Assessment | process and outcomes using
rubrics, checklists, etc.
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Table 3. Research Procedures

Steps of Inclusive Analytic Bisasiiniza o Sy

Procedures
Repeatedly
1 reading the data / |Repeatedly reading selected Al-integrated
Organizing lesson plans (individual)

qualitative data

Writing analytical Writing memos on teachers” Al-

2 integrated lesson design competencies
memos . LB
shown in the lesson plans (individual)
Drafting an outline of teachers” Al-
3 First coding integrated lesson design competencies

through consensus based on memos

(shared)

Reviewing and confirming the draft of
agreed competencies (individual)

4 Second coding

Final review and confirmation of

5 Third coding competencies through discussions
(shared)
6 Reproducing Describing the research findings

research results

7 | Expert Validation Validating the research findings

Table 4. Participant Information of Expert Validation

Partici— Field of Academic Major Research
pant Expertise | Qualification | Research Area | Experience

Educational Al-Integrated )

A Technology Ph.D. Education 6 years

. Technology—

B Educational Ph.D. Enhanced 10 years

Technology Learni
earning

3.4+ 2

31AT 88+ AEete) 54

159719] = A=k E4 F stagat wto
S Table 59+ 2ttt gugEz &

4 A =QHn=85)°

A (n=1)2] Ax=to] ]3| Jrhzoz 2

ATt =3 AL 5 o] IPE A, WAFESO]
23] £ (n=54)Eth= of3] wto

Fej o] £ (n=105)S A E3h= o] 2

O k] Lok gk

ol ok - oo ox

ol M

Table 5. Analysis Results of Lesson Plans by School Level and Subject

Category Content Number of Lesson Plans
Elementary 85
School Level Secondary 73
Other 1
Single Subject 54
Subject Interdisciplinary
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Table 6. Analysis Results of Lesson Plans by Lesson Objective

Category Number of Lesson Plans
Enhancing Data Literacy 70
Using Al Tools 8

Developing Al Models or Tools

[N

Understanding Al Ethics
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Table 7. Analysis Results of Lesson Plans by Tool

Category Content Lfsir:r?%;rfs
Programming Tools 79
Generative Al 48
Software -
Al Builder 2
Al-Based Learning Tools 74
Hardware 159
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Table 8. Analysis Results of Lesson Plans by Assessment Method

Category Number of Lesson Plans
Observation Assessment 120
Self Assessment 36
Peer Assessment 38
Not Specified 11
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Understand the dangers of deepfakes and fake news by
lesson

L examining examples in the era of advanced artificial
objectives ) .
intelligence
P lst and 2nd periods: Recognizing the dangers of deepfakes and
eTio
falze news in the Al era
Al and Digital |« Text-based generative Al ChatGPT, Bard
Tools Used + Image-based generative All Adobe Firefly
When teaching, highlight how wvaricus deepfalie images and
fabricated information are created through generative Al Based
Teaching on this understanding, guide students to critically analyze

Guidance and | digital media and recognize the dangers of 'fake" content
Notes generated by generative Al Encourage students te apply their

learning in scenarios that emphasize caution in interpreting

online information.

Figure 1. Lesson Plan for Understanding Al Ethics Through Fake
News
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. Collect, process, and analyze data related to personal health
Lesson Topic . . S
and well-being, and reflect on the results through visualization.

Target
Students
Relevant

lst-year high school students

Subjects and |« Informatics, Career (15 hours total)

Class Hours

e [123Informatics-03] Understand and describe the development
process and roles of data through examples in everyday life.
e [123Informatics-06] Identify the role of computing devices

and software tools in data processing, and start using them.
Related

. e [123Informatics-07] Understand the importance of prediction
Competencies

and judgment in computational models for problem-solving
and apply it to analyze various situations.
e [222Career-03] Learn about personal physical and mental

health factors and explore ways to improve personal health.
Al and Digital |*+ KNN (K-Nearest Neighbors) for health data visualization,

Tools Used Colab

Figure 2. Lesson Plan Including Guidance on Data Analysis Tools

Al §8 £U2 SYSNA Al 7| T A4S &
M0 & Algsto], o5 vt o & Y E0] thfst A
£ ZojHo|1 g R AT 4 Y= AFo] FAS
2R 2 SH10, 22]. &, Al &5 U2 2AE1ZE-S $3l
Al 2| A3} g} 2ot mate] XAS Al AS 2
sh=tl[13, 18] o5 fldl wAb= WS o] JH7ES
Ol oH st g8l Al §3 4 AFH 7SS AAsl ok sitt

|. wpebA w3y A F 7)ol sk ols), w7k
Twﬂ* BFH712S] A, ol & v o R g R FH7I

F 4% ojzgo] 278
1) 2EIY HH71E ols) 3P

2000 7174 BEIAHEE w3 DS UL 43




THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 4, 2025

AEow ANGeRA 4 arlM F7oke a3k 28
2RE Py B USS HlstEs Bas
1 9Ick AFAES B8 Al 57 £UE PAT A,
sl ARl Al B8 24 AN 0 £ A4 2
2o] 247k B Wk ohuet e wakele] §EE Fa Al
% 49 GRHoR AW 4 ArH24l. Hebd =
Il AL §3 £ AW WA LKTA H2712S
oSS o5 WYY 4 Yt e J|voz ¥ o Y
CERE!

B FAA of

=
A=

3 2ol

Jhu
=
Ho
L
:>é
—U
_0|L
1r
e
L
[

do @

go] 58 Felo) £U(n=10522 Al =7
a1 ek whabd wAtolAl AF 7] et olsiE
o8 ohet i 3 FH RS AAstE 2ol 2

Lesson Topic | "Steps for Earth" Creating Al for Environmental Protection
Target
Students
Relevant ¢ Subject: Integrated Studies

Gth-grade students

Subjects and |+ Hours: 2 hours for project setup + 3 hours for main project

Class Hours — Programming examples included.

¢ [6Moral-04-01] Understand the seriousness of the global

environmental crisis and explore various solutions

implemented at the national and individual levels to protect
Related

Competencies

the environment.
e [6Practical Arts-05-02] Understand the principles behind

programming and apply programming to solve problems

related to environmental protection.

Figure 3. Lesson Plan Including Curriculum Achievement Standards
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Figure 4. Lesson Plan for a Data Analysis Project Using Computing
Systems
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weather conditions
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images

Future
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Lesson

Figure 5. Lesson Plan for a Project on Solving Local Traffic Issues
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Figure 6. Lesson Plan Utilizing Self—Assessment and Peer Assessment
Methods
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Do you understand the importance of data in Al

learning, and can you collect and classify the data | ¥ ¥#¥

necessary for learning?
Can you identify problems that can be solved using

Al systems and apply appropriate Al systems for | s %%
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Can you utilize various data to build and apply Al

Evaluation
systems?

Can you devise solutions to ethical issues that arise

Tools and
Criteria in the collection and use of data necessary for AI | #¥ %

learning?
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Team Name \
LIKE(Good points)
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Pointe that teachers should prepare and check in advance for
the class (Precautions):

. Argong English Planet — It does not run on Chromebooks yet.
Personal smartphones or tablet PCs are required.

Teaching 2. You must check the classroom Wi-Fi and the condition of

Guidance devices (personal smartphones, tablet PCs, etc.) in advance.

and Notes 3. Since Argong English Planet is a paid service, there is the
limitation of requiring payment. As an alternative, you can use
Al PengTalk.

. The teacher needs to prepare the ThinkerBell Board in

-~

advance.

Figure 7. Lesson Plan Demonstrating Competency in Creating a
Physical Environment
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Al Integrated Lesson Plan
Objective Creating a History Chatbot
Lesson 6/7
Al and
Digital Tools | Danbee Chatbot, Padlet
Used

. Divide the chatbot development team into technical and content
teams, and ensure that the progress speed of each group is
coordinated.

Teaching

2. Guide students who are well-acquainted with how the chatbot

Guidance

operates to actively help groups or students experiencing

difficulties.

. Inform students who are having trouble with chatbot creation

and Notes

w

that they can receive assistance from the teacher.

Figure 8. Lesson Plan Demonstrating Competency in Creating a
Psychological Environment
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Table 9. Teachers’ Competency in Designing Al-Integrated Lessons

Competency Corrslgke)t_ency Behavioral Indicators
Understanding AI Concepts | * Be able to explain the concept and characteristics of AL
and Principles - Be able to explain the principles of AL
Al Understanding . . - Be able to explain the importance of ethics in Al use.
Competency Understanding Al Ethics | Be able to describe ethical issues related to Al use.
Understanding Al- - Be able to explain the concept and necessity of Al-integrated lessons.
Integrated learning - Be able to provide examples of Al-integrated lessons.
- Be able to explain different types of Al tools available for use in lessons.
o Using Al Tools - Be able to proficiently use Al tools intended for use in the lesson.
Al Utilization - Be able to explain and demonstrate to students how to use Al tools.
Competency - — -
Selecting AT Tools - Be able to select the most appropriate Al tools considering the audience, goals, content,

and methods of the lesson.

Understanding Curriculum
Achievement Standards

- Be able to explain the achievement standards of each subject’s curriculum.
- Be able to explain the achievement standards for the curriculum of the subject taught.

Designing Lesson
Objectives
of Al-integraged

Linking Achievement
Standards Across Subjects

- Be able to link the achievement standards across subjects for integration.

learning Setting Achievement

Standards for Al-Integrated

Lessons

- Be able to set achievement standards for Al-integrated lessons considering the curriculum

standards.

Designing Al-Integrated

Lesson Content

* Be able to adjust the difficulty of teaching=learning content considering students’ prior

knowledge.

* Be able to anticipate content that may be challenging for students and strategize accordingly.

Designing Lesson
Content of Al-

Linking Lesson Content to
Real-Life Issues

- Be able to identify real-life issues related to the teaching—learning content.
- Be able to connect teaching—learning content to real-life issues.

integrated learning

Designing Teaching—
Learning Materials

- Be able to select appropriate audiovisual materials suited to the content.
- Be able to create lesson materials that integrate text and audiovisual resources.
- Be able to design and develop learning activity sheets with key lesson content.

Creating Learner—Centered

- Be able to design activities that promote learner participation and motivation.

Designing Teaching- Activities - Be able to use learner—centered teaching models to structure activities.
Learning Methods - - - - ; - ——
of Al-integraged Promoting Interaction - Be able to provide feedback and assistance for students’ questions and difficulties.
learning Among Educational - Be able to actively encourage student participation during the teaching—learning process.

Participants

- Be able to use Al and EdTech tools to enhance interaction.

De

signing Evaluation

Criteria by Evaluator

- Be able to select observation, self, or peer assessment methods based on the evaluator and

design evaluation criteria accordingly.

Designing Evaluation
of Al-Integrated

learning Designing Data—Driven

Personalized Assessments

- Be able to collect data on students’ learning processes and outcomes through various tools

(Al tools and systems, portfolios, checklists, reflection journals, etc.).

- Be able to assess students” achievement of learning goals and provide feedback based on

the collected data.

- Be able to evaluate the effectiveness of lessons and create improvement plans based on the

collected data.

Designing
the Learning

Creating a Physical

Environment

- Be able to check and address physical factors related to device use in the classroom (availability

of wireless networks, possession of smart devices, etc.).

- Be able to set up a classroom environment suited for Al tools and coding activities (seating

arrangement, etc.).

Environment for Al-

Integrated learning | Creating a Psychological

Environment

- Be able to explain the advantages of Al and Al tools to prevent students from feeling resistant

toward them.

- Be able to provide positive encouragement, assistance, and guidance to students, even in cases

of failure.
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