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[Abstract]

This study focused on developing an artificial intelligence education program for high school students
and verifying its effectiveness by reflecting changes in the curriculum and differentiation by school level
at the present time when the importance of artificial intelligence is increasing. Education was organized
to understand core principles and develop an ethical perspective using explainable artificial intelligence
(XAI), and a teaching and learning model centered on CT (Computational Thinking) elements was
developed based on the ADDIE model. As a result of application, the average score of all Al literacy
sub-factors improved, especially in the area of 'understanding artificial intelligence'. This shows that

XAl-based education is effective in cultivating artificial intelligence literacy among high school.
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I. Introduction
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II. Theoretical Background

1. Artificial intelligence literacy
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2. Explainable Artificial Intelligence
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3. DPAAP CT Element-Focused Learning
Model
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Table 1. Overview of the DPAAP Model

e Break down problems into
computer-resolvable units
Exploring recurring constant trends

Decomposition

Pattern Recognition

and rules

¢ Simplifying problems, formulating
Abstraction principles discovered by pattern

recognition

Procedural construction of abstracted
core principles
Run in a language that your computer
can understand

Algorithm

Programming

III. Methods

1. Research Procedures
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Table 2. Instructional Program Development
Procedures and Contents Using ADDIE Model
Step Details
* Analysis of learner characteristics
Analysis | ¢ Artificial Intelligence Education Program
Content Analysis
.  Setting the class objectives of the Al education
Design
program
e Draft Al Education Program Classes
* Development of educational content and
Develop . .
ment learning materials
* Program modification and development through
expert group review
* Application of Artificial Intelligence Education
Implem
. Program
entation . .
* Modify and improve based on feedback
e Evaluation and data analysis to validate
Evalutat effectiveness
ion e Analysis of the Effectiveness of Artificial
Intelligence Education Programs




214  Journal of The Korea Society of Computer and Information

2. Research Subjects and Research Design
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Table 3. Experimental design

Table 4. Artificial
Tool Sub-elements

Intelligence Literacy Inspection

G1 Al 01 X1 02

G1: Experimental group (1 class, 20 people)

A1: Pre-action (the 8th session of the existing artificial
intelligence class)

01: Artificial Intelligence Literacy Pre-Test

X1: Explainable Al training program (4th session)

02: Artificial Intelligence Literacy Post-Test
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Sub-elements Question number type
Al Social Impact 1~8
Al Action Plan 9~13 Likert
Solving Al Problems 14~18 a
Understanding Al 19~24 five-point
Data Literacy 25~28 scale
Al ethics 29~30

4. Development of Learning Program
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Fig. 1. APl usage tool case
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Table 5. 2022 Revised Curriculum 'Artificial Intelligence
Basic' Content System

Content Elements (Knowledge and

Sl (T Understanding Categories)

Principles of Artificial Intelligence
Artificial Intelligence and Exploration
the expression and reasoning of
knowledge

Understanding Al

Machine Learning and Data
machine learning algorithm
Artificial neural networks and deep
learning

Al and Learning

Development of Artificial Intelligence
and Social Change

Artificial Intelligence and Careers
Artificial Intelligence and Ethics

The Social
Impact of Al

Al and Sustainable Development Goals
Artificial Intelligence Problem Solving
Procedures

Al project

Table 6. Explained Artificial Intelligence (XAI) Training
Program Learning Content

Classification Learning Content

Consider the position of users,
operations managers, and developers

Requirements
for XAI

Artificial intelligence that can explain
Al's judgment in a form that can be
understood by humans by presenting
rational reasons and grounds

The concept
and necessity
of XAI

Technology for Transparent Model, Post-Description

XAI XAI
The principle of
Al using e Centering on k-NN
transparent
models

Post-Description
XAI Methods
and Cases

LIME, Deconvolution, CAM, Grad-CAM
Case Introduction

The process of developing and
distributing Al technology is ethical,

Responsible Al . .
reliable, and respects users' personal

information and social values
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Table 7. Explainable Artificial Intelligence (XAI) Training
Program Overview

Subject | ¢ Explainable Artificial Intelligence (XAI)

* It enhances understanding of artificial
intelligence by deviating from classes
centered on using artificial intelligence and
examining how artificial intelligence works.
Understanding XAI (explainable artificial
intelligence) as a reliable artificial intelligence
and having a positive perspective on artificial
intelligence have an attitude to actively
prepare for the artificial intelligence society.

e Pre-Action: The 8th session of the basic
understanding process of artificial intelligence
before learning about XAI

* 1st lesson: the need for explainable artificial
intelligence (XAI), the concepts and types of
explainable artificial intelligence, and how to
explain artificial intelligence

* 2~3rd session: Explaining artificial intelligence
using transparent models, overview of k-NN
algorithms, understanding how they work
(unplugged activities), writing and using k-NN
algorithms as programs (understanding
algorithms, programming)

* 4th session: Introduce how to add descriptions
and examples of complex Al models, and learn
about proper Al awareness and development
directions

Classes
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plan
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flow
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Fig. 3. Class flow and teaching style
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4.4.2 Class Program for 3rd and 4th sessions
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IV. Results

1. Quantitative analysis
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Table 8. Results of paired-sample t-test for awareness
of love for country
p*<.1, p**<.05, p***<.001

Average
Subelements t P
pre post
Al Social Impact 30.25 32.55 -2.544 | .008*x
Al Action Plan 9.6 1.2 -2.338 | .012*x
Solving Al Problems | 14.05 15.09 -2.152 | .019*x
Understanding Al 14.95 18.4 -3.834 | .000*=*=
Data Literacy 10.35 11.75 -1.642 054
Al ethics 6.35 7.15 -1.904 | .032*x
The entire
(AI Literacy) 85.55 96.95 -4.180 | .000*xx*
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Table 9. Category of change in learner perception
of explainable artificial intelligence (XAI) classes

Top Category Subcategories

a deepening of | Understanding Al Operation Principles

understanding

Understanding Algorithm Structures

Fun of hands-on and programming
activities

interest and
motivation in
learning

Awareness of real-life applicability

Change of Awareness of Al's Positive Utilization
attitude and

perspective

a reflection on social and ethical
influences
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