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Abstract As cases of social and ethical problems caused by artificial intelligence technology have occurred,
artificial intelligence ethics are drawing attention along with social interest in the risks and side effects
of artificial intelligence. Artificial intelligence ethics should not just be known and felt, but should be
actionable and practiced. Therefore, this study proposes an artificial intelligence ethics education model
to strengthen the practical ability of artificial intelligence ethics. The artificial intelligence ethics education
model derived educational goals and problem-solving processes using artificial intelligence through
existing research analysis, applied teaching and learning methods to strengthen practical skills, and
compared and analyzed the existing artificial intelligence education model. The artificial intelligence ethics
education model proposed in this paper aims to cultivate computing thinking skills and strengthen the
practical ability of artificial intelligence ethics. To this end, the problem-solving process using artificial
intelligence was presented in six stages, and artificial intelligence ethical factors reflecting the
characteristics of artificial intelligence were derived and applied to the problem-solving process. In
addition, it was designed to unconsciously check the ethical standards of artificial intelligence through pre-
and post-evaluation of artificial intelligence ethics and apply learner-centered education and learning
methods to make learners' ethical practices a habit. The artificial intelligence ethics education model
developed through this study is expected to be artificial intelligence education that leads to practice by
developing computing thinking skills.
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Table 1. Main Contents of overseas Al Ethics guidelines

Main Contents of overseas Al Ethics guidelines

EURON's 13 Principles of Robot Ethics(EU. 2007)

(human dignity and human rights @equality, justice and equity @Benefits
and losses @Respect for cultural diversity ®Prohibition of discrimination
and stigmatization (®Autonomy and individual accountability @Known
consent (®Privacy @Confidentiality @Solidarity and cooperation @)Social
responsibility @Shared interests @Responsibility to life on Earth[9][13]

Some of the 23 Principles of Asiloma Al | (IEEE. 2016)

(Safety @Transparency of Failure @Judicial Transparency @Accountability
®Consistency of Values ®Human Values @Privacy @®Freedom and Privacy
(@Sharing of Profit @Sharing of Prosperity @Human Control @2Prevention of
Subversion @Artificial Intelligence Weapon Competition [9][10]

Al Development Principles (Japan. 2018)

Promotion of Al Benefits and Al Networking

((Linkage), Al Risk Suppression (@Transparency

@ Controllability @Safety &Security ®Privacy

(7Ethics), Improving User Acceptance (®User support @Responsibility)[9]

Ethically Aligned Design (IEEE. 2019)
(Human Rights @Welfare @Data Agency @kEfficiency ®Anonymity ©®
Responsibility @Right of Abuse ®Competence [12]

UNESCO Al Ethics Recommendations (UNESCO. 2021)

Four values ((respect, protection and promotion of human rights,
fundamental freedoms, and human dignity @prosperity of the environment
and ecosystems @guarantee of diversity and inclusiveness @establishment
of a peaceful, just and interconnected society), Ten principles (®
proportionality and harmlessness Gender (ZSafety and Security (@Fairness
and Nondiscrimination (@Sustainability GPrivacy and Data Protection ®
Human Supervision and Decision @Transparency and Explainability ®
Responsibility and Duty (@Consciousness and Literacy @Multilateral and
Adjustable Governance and Collaboration[13]
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Table 2. Main Contents of Al Ethics guidelines in
S.KOREA
Main Contents of domestic Al Ethics guidelines

Guideline for intelligent information society (NIA. 2018)
(@Publicity @Accountability @Control
@ Transparency [14]

Human—centered "Artificial Intelligence (Al) Ethics Standards,

3 Basic Principles (Dprinciple of human dignity

@principle of public good of society @principle of purposefulness of
technology)

10 Core Reguirements ((Dguarantee of human rights @protection of
privacy @respect for diversity @non-infringement Gpublicity

®solidarity @data management ®accountability @Safety (Transparency 6]
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Table 3. Current status of Al Education

Current status of Al Education

Finland

« Online courses created by the University of Helsinki + Leaktor (Technology
Advisory Company)

* Introduction to Al. Building Al. Two parts.

* The Social Impact Unit of Al: Algorithm bias, reliability, and social influence
(change in the concept of personal information protection, change in
occupation)

Canada

« ACTUA Al Training Guide.

« Focusing on teachers rather than students.

» Al is regarded as literacy and reflected in all subjects and subjects.

UK
* Recognizing that Al-related products are used.
* The goal is to have the knowledge you need to become a confident user.
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Table 4. Criteria for Contents of Al Education in
Elementary, Middle, and High schools

School

ZLevel Expectations
34 We look for artificial intelligence services and products that help
us.
It can suggest what roles and powers to give to efficiently utilize
Al
5-6

You can know how to use Al correctly and practice it in your daily
life.

It can be explained by linking the relationship between the
development of a Al and occupation.

7-9 |Itis possible to explore cases where Al is not suitable for purpose
or has been excessively used and to suggest preventive
measures.
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Table 5. Research Method of Al Ethics Education

Procedure

St

- Research Progress and Methods

Derivation of Educational Elements

Analysis of Prior Literature
‘Ethics Guide for Al Ethics Education, analysis of domestic and
1 foreign Al Ethics Education Status
‘Project-Based Al Ethics Education Program
-Advancement of Educational Goals
-Education Content

Model Analysis and Advancement
‘Derivation of complementary points through existing model
analysis
(content aspect analysis)
-Derivation a problem—solving process using Al
‘Teaching and Learning

Model Development

‘Design the content and procedure of the model for each
educational element and draw connectivity

-Educational Goals
-Education Content
‘Teaching and Learning
-Assessment Methods

Model Comparison Analysis

-Comparative Analysis with Existing Al Education
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Table 6. Al Ethical Elements
Ethical Standards & Definition

Diversity(bias exclusion)

Artificial intelligence systems should be usable by everyone regardless of
age, gender, race, etc., and should be treated fairly and should not have
any unfair biases.

Transparency

Decisions made by artificial intelligence systems must be understandable
and traceable by humans, risk-related information can be disclosed and
shared, and the entire process of personal information processing must
be made transparently.

Accountability & Publicity

The Al system must be evaluable, and the responsibilities of all
interested parties and influences, including users, must be clear, and
stakeholders include users, developers and researchers, and suppliers.

Privacy
Data collected and utilized by artificial intelligence systems. All personal
information must be secure and private and must not be infringed or
opened.
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Fig. 1. Problem-solving Process for Al
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Table 7. Example of a Questionnaire for Diagnosis
No Question Reply

Technology using Al always works beneficial to our| 12345

1 humans. oo

The results guessed by Al are important, and the| 12345
process of why they guessed is not important. OIT1d

Personal Information can be provided at any time to| 12345
make good products or services.
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Table 8. Example of Al Ethics Evaluation

Import Data Collection EEa
—ance —lon

e [( o ol e b 03 i |
oL | PeoPes : ! ' Mge |

on portrait rights?

12345 |Is the use marks and sources of copyright| 12345
[T | accurate? [EEEEN

12345 | Was copyrighted data used without copyright| 12345

[T | permission to create the desired model? I

45 QIBXIs 22 1S PY

2 =24 Altshs A I L9 Fig. 3
I} o] A3AT A& AFAE &2 AKo]
o]Foj& & HHolt}, IEAT w W& BEE

78 ALY T e AlE wEY] Ay AskE
2HE A% AFA s ol8et ZAISE ZEA
A AP1~APG6 Z2AAR 75190, ZF ZRAA
oioh Aol & &7 945 IR & 4=
O, T84, AY-384, MAPEER Y] P&
ol S8%=0 wel @, 0, 0 =28 FEF & ot

0] —‘—X] L

2 94] "Wyt 27t Ak} zﬂﬂfq AE
B AR Brtet g8 a4t 4d g8 Bt

l



90 ArIgEIIT X203 A5

Model Tuning and
Debugging

AP1. AP3. AP4.
Self-diagnosis Problem :> > o 5
5 S Data Data . Application erformance . )
Check list D(:zflmtlon & X . Model Training Development Evaluation & Self-d|agr_105|s
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