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[Abstract]

As artificial intelligence (Al) has been utilized across the society in recent years, it has also attracted attention in the field of
education. There is growing concern about Al producing unethical outputs, and researchers are proposing Al ethics education.
Vigilance against Al that produces unethical output is increasing, and an increasing amount of research is recommending Al ethics
education. In this study, we developed a program for the 14th session by focusing on “ethical AI” in Al ethics education. This
study targeted fifth and sixth grade elementary school students in 00 city who were interested in Al. Moreover, it conducted a
preliminary questionnaire survey to analyze learner status, a program satisfaction survey, and a product performance evaluation.
The results confirmed that students had a deeper understanding of and internally cultivated the value of “fairness,” and their

coding ability using entries had also improved compared with the previous level.
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Table 1. Ethical approaches to AMA
Relevant ethical
Approaches theories and Advantages and Limitations
methods
— Based on the
obIlgaTory ethics of —Advantages: Similar to the
publicism or Kant .
... | algorithm method used by
—To select a specific e :
) artificial intelligence to solve
ethical theory and
Top—down common problems
then draw out the Limits: Difficulty | .
design of - |m|t$: i |Qu ty m prtlesent.lng
algorithms and specific action guidelines in
subsystems that reality
can implement it

—Advantages: Advantages
similar to the way humans grow
into full moral actors by

—L. Kohlberg, A. M. | imitating and modifying actors
Turing's through moral evaluation of
virtue—ethical specific behavioral processes.

_ approach —Limits: When Al robots take a
Bottom-up ) . ) )

—Reinforcing through| learning approach to acquire
praise and reward ethical tendencies through big
to learn from data, the risk of becoming
experience unethical Al robots due to

distortion of given information
or unethical acceptance of
information

—Advantages: By providing
pluralistic values and norms in
a top—down manner and
allowing Al robots to learn from
various worlds and

—Approaches to ;

' experiences, they can pursue
Hybrid merge bottom-up : . )
and bottom-up systematic adjustments of their
own.

—Limits: Still unclear how to mix
specifically and how to adjust
to present concrete and
realistic alternatives.
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Table 2. Procedures of Novel Engineering
The content of learning
- Understanding the problem situation in
the story
- Recognizing engineering situations in
problem situations and determine

Activities

Problem recognition

Scoping problems
and designing

solutions engineering solutions (Middle Design)
Solution testing and | - Sharing mid—design deliverables and
feedback receive feedback

- Complementing the results by
redesigning

- Making final presentation of the solution
within the context of the book

Improving Solutions

Share the end result
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Table 3. Previous study on artificial intelligence-ethics
convergence education

The title of the Key analysis

Researcher i contents

Breaking point

If the existing Only for
artificial intelligence | self—driving

A study on the
instructional

method of ethics education coding,
artificial was focused on the difficulty
intelligence theoretical and of

ethics education | discussion generalization

Song in elementary education, the

Su-ah school using possibility of
(2022) | self=driving convergence
[6] coding between ethics and
—focusing on engineering was

blended learning | confirmed in that
and definition the results were

reasoning — programmed along

with theory and

discussion.
Development of | Development of High
Al ethics educational school-level
education programs that allow | programs,
programs coding learners to | Not applicable

reflecting social |learn to consider to actual

Gong responsibility the social training sites
Eun—joo responsibility and
(2022)

ethical implications
(7] of Al development
together in the
process of writing
the programs they

create.
Artificial For 4th grade Lack of
intelligence elementary school | generalization
education students, Novel as an artificial
program for Energizing is used | intelligence
Kim elementary to learn the main leading
Joo—hyun, | school students | functions of school, the

Moon Sung| using Novel artificial intelligence | 4th grade of

Hwan Engineering by unplugging. elementary
(2021) Finding easy and school
[8] fun algorithm
learning

possibilities suitable
for elementary
school level
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Table 4. Composition of study participant
Grade Male
5th 1 0
6th 6 3 9
N 17 3

Female N
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Table 5. Interest in artificial intelligence education

Very
high

13 6 1
(65%) | (30%) | (5%)

Very

High i

General | Low Total

Al
education

20
(100%)
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Table 6. Experience with programming tools

Block
coding

Text
coding

9(

App in
venter

Physical
Computing

N 20(100%) 4(20%) 13(65%)
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“The students answered in Korean.
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Fig. 1. A collectlon of words to recognize Al ethics
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Table 7. Evaluation design
Evaluation )
oo Type Purpose Time
. . Before and
A. . Moral test Analysis of morelltyA after the
quantitative changes after application
) [10] 5 program
evaluation of training program.
starts.
Performance Evalulate learners' moral After the
) judgment and
A evaluation of ) - novel
. ; programming ability by . )
qualitative | making your ) . engineering
’ evaluating their own Y
evaluation | own moral ) utilization
. morphological
machine. . ; class.
machine—-making output.
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Table 8. Analysis of related subject content
What's inside
. 14 sessions (8 sessions for morality, 6 sessions for
Session practical course)
Related Moralit Practical course
subject Y

The relationship between
society and the community
(4. A Fair Life)

+ Competency—focused,
autonomous integration unit

Technical system
(4. Software for
communication)

Area (Units)

[6 morality 03—-01] [6 practical course
Understand the meaning of | 04-11] Understand the
fairness and the necessity | structure of sequential,

of a fair society, and selection, repetition, etc.
develop a willingness to in the process of
practice living fairly in creating a program to
everyday life. solve problems.

Achievement
Standards

4-2 ZHAIE £ LS

9. ¢ it
Table 9. Instructional procedures

Learning content by lesson

session Model Learning content
1 Conceptual Analysis |- Understanding the Meaning of
Class Model Fairness
- Learn about the moral subjects
5 a value—deepening and objects of fairness (AMA
curriculum education) and the importance
of fairness (5 principles)
Problem

recognition |- Discover the problem through
the 'Running Representative'

Scoping story
3-4 problems |. Group discussions to design a
and fair way to solve problems
designing | (attribute, weight extraction)
Novel solutions
engineering | Solution |- Making your own Moral

5-6 testing and| Machinel (Rule—based coding
feedback | using algorithms)

Improving .
solutions & Modifying your own Moral

7-8 sh h Machine (Use the Predictin
are the | nodel (Regression Analysis
end result
Problem |- Discovering Problems through
recognition| 'Rich Old Man of Unmanned
- Island'
9-10 Scoping |- Group discussions to design a
problems | way to solve the problem

and situation of a story (dilemma
designing | sjtuation) (attributes, weight
solutions | extraction)

Solution |- Make Your Own Molecular
11-12 Novel [testing and| Machine2 (Use Self-Prediction
engineering | feedback | Model (Regression Analysis))

- Presenting and evaluating the
final results

- Look at the group's moral
machine and see if the
difference in attribute values
and weights made the results
different

— To determine if the other
group's moral machine is fair

_ Share the
13-14 end result
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“ The entry program is a block coding program that supports Korean.
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Fig. 2. Saving variable values code
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“ The entry program is a block coding program that supports Korean.
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Fig. 4. To judge a fair running representative code
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Fig. 5. The importance of fairness educational scene

. 3 E2d uUs

2) ‘@8)7] Q¥ olopr|E T 2d vl whe7]

A wA Z2AE g Gey] tiF oloplE S8 i
HAle Zradishs dolvh 18 63 2ol 3-4xkA el
M 68hd =Y w4, 3% Ao AAIE olopr] e
7l RS ¢laL olop] & =94 vt 38k Sl 2
7] ES A wosd ofw aglEe] FadhA iy
SFaltt. arefelioR & @91S AAsk] S8l 77k el &
1 5We] ZrAs Ty 73 o] Algsiitt =il Yo

1=
wAE Uk TR

G Sgleld] Ut Az el 3
A'[11] & v, spse] nhge] Wals o 2 Zolwl 4= 9l
omE FHPUST BEOZ o] BE ool SASL 2

e ERS B4R 9] UE 440 9ad S48
Aelehn 44 7FEAE Qeh ajReA) olesier,

http://dx.doi.org/10.9728/dcs.2024.25.2.431

436

ZX|(J. DCS) Vol. 25, No. 2, pp. 431-439, Feb. 2024

22|7| CHE o[of7] 87|

<=2]7] qi=>

w doiR =3
O E AR e

AEE Ugtauch
= AlRtolAl 2A17F olzidol. @7t E M2 UrbH =o

“ It's an educational material produced in Korean.
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Fig. 6. Scene of finding problems through the story of

"Running Representative"
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“ It's an educational material produced in Korean.
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Fig. 7. The scene of making a running representative
moral machine.
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“This is a scene from a class conducted in Korean.
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Fig. 8. Trolley dilemma moral dllemma educational scene
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* It's an educational material produced in Korean.
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Fig. 9. The story of "The Unmanned Old Man."
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Table 10. Results of the T-test analysis for the
questionnaire related to the perception of the
moral process

(N=20)

Time SD t(p)

the
perception
of moral
faimess

“p<.01

pre 24.35 4.727

0.002(<.01)™"

post 27.25 4.387
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Table 11. Results of performance evaluation of the moral
machine programming project

(N=20)
The Moral
Subvariable M TT? Morfa{h Machine of the
(Out of 20 a(':RLIJ?]%i(r)\g © |'Rich Old Man of Increase
oints each ve' | Unmanned
p ) Representative Island’
Problem— 13.5 15 15
solving ability
Appllczltlon of 0 14.5 14.5
Creativity 10 14 4
Moral 10 13 3
judgment
Degree‘of 10 145 55
completion
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