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Development of a Coding-Based Al Education
Program for Middle School Students With
Developmental Disabilities
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ABSTRACT

This study aims to reconstruct an existing artificial intelligence (AI) education program
into an advanced course, tailored to the characteristics of middle school students with
developmental disabilities, in response to the lack of specialized Al education program for
this group. Based on learning elements derived from an analysis of the 2022 Revised National
Curriculum, a five-stage instructional process was designed. The researcher led the entire
process—from program development to instruction—allowing for flexible pedagogical

responses to individual student needs.

The results are as follows: First, utilizing data that reflected students' personal interests
lowered psychological barriers and increased both understanding and engagement in AL
Second, the step-by-step application of theory and practice enabled students to demonstrate
high-level computational thinking, such as independently creating clustering models
using location data without instructor assistance. This study holds practical significance
by demonstrating the potential for advanced Al education and providing a model for

individualized instruction for students with developmental disabilities.

Keywords Artificial Intelligence, Developmental Disabilities, Coding Education, Block-
based Coding, Special Education
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Table 1. Al-related Content elements in Basic Curriculum
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Table 2. Stages of Al Lessons c}. o] Aol At SHYEL A& Aol & AU Qo) E
Stage Name Description 7 Zofoll tigh 2|4 A F2o] Hojubal 4517 ZEo
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S Creative Apply the concept of the session to solve Table 4. Learning Topics of the Al Education Program
Convergence advanced problems as a group. Lesson Learning topic Learning Element
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= = — . Data
3.3 2 Zof] SHYS 5k T A S WS T2 18 )k 2 Data Collection Data Collection
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Table 3. Comparison of Al Learning Elements Between the General SUPCYV}Sed Prediction
Curriculum and the Basic Curriculum 4 Learning
Classification
Stage Description -
_ 5 Unsuper‘wsed Unsupervised Learning
- Al-powered agents are Learning
utilized to solve complex
and challenging problems |- The advancement
that were previously of Al technology is Table 5. Advanced Course Learning Elements and Content
unsolvable through rapidly transforming n .
interaction with external human life, and NI o B utomation | Convergence
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free from ethical biases. . ST nterpreting
, Data I-éelggt an;i TVlsuallzing Graphs &
category Content Flernents Collection | " \jents | Data in Entry | TR
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; - Concepts and ) . _ Correlation Building Predicting
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nderstanding | a1 systems nternet an 3 Learning Studv Time & Prediction Production
. (Prediction) Y Model based | based on Land
- Distinguishing Al software Grades :
A o0 on Height Area
- Collecting and utilizing
data required for Al Supervised Clasfsification T—shirt Size Penguin
learning . . . 4 Learning of Space e Species
Processes and |, Identifying problems that '_Explormg Alin daily (Classification) Planets Classification Classification
Functions . life
can be solved using Al s | Clustering
systerms U ised Distinguishing f\lgét.pt.one of Club Hub
 Selecting Al systems to 5 rfup;r_\g% Poisonous Di 1:1 1oin Areas Based
solve problems carnng Mushrooms l\i%) d?j s on School
- Attitude toward Locations
discovering problems
Values and applicable to Al systems - Recognizing the
Attitudes - Attitude toward usefulness of Internet
minimizing potential information and Al
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Table 6. Integrated Design of the Al Educational Program

Learning Topic

Learning Objectives

Learning Activities

Evaluation

Artificial
Intelligence

Understand the concept of Artificial
Intelligence (AI) and be able to
identify it in real-life situations.

1. Concept explanation

2. Experience with the AutoDraw program

3. Quiz: Is an automatic door AI?

4. Experience with the Quick, Draw! program and
understanding its principles

5. Quiz: Distinguishing Al from non—AI

Distinguishing Al from
presented objects

Data Collection

Understand the importance of data
in Al learning and be able to collect
and analyze the data necessary for
learning.

1. Concept review and explanation

2. Experience with the Google Bach Doodle

3. Predictive questioning: "What data is needed to
create the Bach Doodle?"

4. Generating temperature graph charts by region
5. Interpreting regional temperature graphs

Identifying data trends

Explore the concept of 'prediction,’

1. Concept review and explanation
2. Visualization of height and weight data

upervise : . . Analysis of data trends and changes mplementing an
Sup d a type of supervised learning, and 3. Analysis of d ds and chang [mpl gan Al
earnin, L > . Implementing a height and weight prediction rediction model by trainin;
Learning cre}gt)e a reglctlve model us%n 4. Impl ing a height and weight predicti predicti del by training
(Prediction) block—bsse 4 codin & model data
& 5. Practice: Creating a cabbage yield prediction
model
1. Concept review and explanation
. Explore the concept of 'classification,’ 2 Vlsga.hzanop of Tshirt size data .
Supervised a type of supervised learning, and 3. Quiz: Identifying attributes for creating a Implementing an Al
Learning create a classification model using classification 'model o o cla551f1cgt{on model by
(Classification) . 4, Implementing a T—shirt size classification model training data
block—based coding. o . . .
5. Practice: Creating a penguin species
classification model
1. Concept review and explanation
2. Quiz: Distinguishing poisonous mushrooms
Understand the concept of 3. Implementing an Al model for diagnosin, .
P P & & & Implementing an Al
Unsupervised | unsupervised learning and create an | smartphone addiction clusteripr)l modelgb trainin
Learnin, unsupervised learning model usin 4. Developing a smartphone addiction diagnosis & ¥ 8
g p g g ping P g data

block—based coding.

program
5. Practice: Creating a clustering model for club
base locations
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