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= QIR O|2fAte] YZsHEY| + QAFA] s =8
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JH= ZEEALOF -> He &7} / 7H= 2AIOF -> she 27t

A BRI ZAlolS Qgeste R PAlojel KAl 17

s SoliAM AR5 7= oldlst= u7goltt.
<H NV-9> Level 1 - O|{&Al T A 32FA|
32fA| stE A= MO E YUHESIM K.
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el

O el EOF | [feeling] ODO|Z| COIE, ZZ]|

[watching]
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E
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[thinking]
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~ 128 29%
st g3 | oY .
- ABE HHY ABAS HF
2e 23 AFEAL7F USH APZIO] HYEEF AO|EE ZHOFRE= ‘pimeyes.com/en’df|
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[thinking]
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<Abstract>

Development of an Integrated Artificial Intelligence
Education Program Embedding Ethics

JinAh Bae

Computer Education Major, Faculty of Science Education

Graduate School, Jeju National University

Supervised by professor Jungwon Cho

Artificial intelligence technologies such as computer vision, natural
language processing, voice processing, autonomous vehicles, and
intelligent robots are becoming more intelligent, advanced, and
converged, and are spreading to society, economy, culture, and
education. The rapid development of artificial intelligence technology
gives the expectation that complicated problems that were difficult to
solve before can be intelligently solved, but efforts to examine and
prepare for adverse effects such as social side effects caused by new
technologies are also being emphasized at home and abroad. In order to
minimize the adverse effects caused by artificial intelligence, an active
and preemptive response will be required, and as the most fundamental
and effective solution, an educational approach is attracting attention.
Existing information ethics education has limitations of concept and
knowledge-centered education, and has a problem that ethical knowledge
does not necessarily lead to practice. Accordingly, in this thesis, as a

way to prepare for and minimize adverse effects caused by artificial
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intelligence in advance, an artificial intelligence integrated education
program in which artificial intelligence education and artificial
intelligence ethics education are combined will be proposed.

The goal of the artificial intelligence-integrated education program is,
first, to consider ethical issues in the process of problem solving using
artificial intelligence, and to cultivate learners' ability to practice artificial
intelligence ethics through education to experience correct judgment and
ethical behavior. Second, in the process of solving real-life problems
using artificial intelligence, by considering the components of
computational thinking and the elements of artificial intelligence ethics, it
should be possible to strengthen the ability to practice artificial
intelligence ethics along with the cultivation of computational thinking,
which is the ultimate goal of artificial intelligence education. Third,
through blended learning that combines online learning and offline
project learning through the metaverse, it is necessary to provide an
educational environment that minimizes time and space constraints, and
to maximize the effect of education by inducing a high degree of
freedom and active participation in learning. Finally, by integrating
artificial intelligence ethics education and artificial intelligence education,
it is to reduce resistance to artificial intelligence technology education
and to help induce positive motivation for artificial intelligence.

The artificial intelligence integrated education model proposed in this
thesis was developed by applying the ADDIE model. In the Analyze (A)
stage, learning environment and learner analysis, literature review, and
case studies were analyzed. In the Design (D) stage, educational
objectives, educational content, and educational strategies were
established, educational media were selected and developed, and
evaluation tools were selected. In the Develop (D) stage, the purpose,

content, strategy, media, and evaluation tools of education presented in
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the design stage were developed, and a metaverse-based online
education program and a project-based offline education program were
developed. In the Implement (I) stage, the program was supplemented
through the application of the developed program, and in the Evaluate
(E) stage, the entire educational program was verified through the
analysis of the program's effectiveness and results.

The artificial intelligence integrated education program developed in
this thesis is based on the artificial intelligence ethics education model in
which artificial intelligence education and artificial intelligence ethics
education are combined in the six-step artificial intelligence problem
solving process. The artificial intelligence ethics education model is
configured to identify and practice artificial intelligence ethics and
computational thinking at each stage of the problem-solving process
using artificial intelligence. In addition, AI ethics competency and
computational thinking were evaluated through process-oriented
evaluations such as pre- and post-self-assessment and observational
evaluation.

The artificial intelligence integrated education program consists of an
online education program based on the metaverse for pre- and
post-learning and an offline project program to improve computational
thinking and Al ethical practice. In the metaverse-based online education
program, it was possible to learn about the concept and principles of
artificial intelligence and the necessity of artificial intelligence ethics, and
to examine problem solving cases using artificial intelligence. In the
offline project program, through the metaverse-based online education
program, based on the knowledge of artificial intelligsence and artificial
intelligence ethics learned in advance, it was developed to provide
problem-solving experiences that can directly solve problems that can be

encountered in real life wusing artificial intelligence. Through this
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program, it was confirmed that learners can directly apply and practice
artificial intelligence ethics competency in the  process of
problem-solving, thereby developing the practical ability of artificial
intelligence ethics and ultimately cultivating computational thinking.

The significance of the artificial intelligence integrated education
program proposed in this thesis is as follows. First, by integrating the
existing knowledge delivery-oriented artificial intelligence ethics education
with artificial intelligence education, an educational program that can
improve practical capabilities for artificial intelligence ethics was
proposed. Second, in the process of solving problems with artificial
intelligence, through the process of examining social problems around us
and considering ethical factors together, it helps learners to relieve
vague fear of artificial intelligence and can give a positive perception of
artificial intelligence. Third, it was confirmed that the problem solving
method fully considering artificial intelligence ethics is more effective
and efficient in terms of social cost than the solution method not
considering artificial intelligence ethics. This can also be seen as
consistent with the aspect of computational thinking required to
effectively and efficiently solve problems for all of us using computing
such as artificial intelligence. Fourth, blended learning, which mixes
metaverse-based online education programs and offline project
programs, can be meaningful as a representative example of actively
coping with changes in the educational environment caused by
COVID-19.

Through the artificial intelligence integrated education program
proposed in this thesis, learners can strengthen their ethical practice by
directly thinking about and applying artificial intelligence ethical factors
in the process of solving problems using artificial intelligence. At the

same time, as a result, in the process of exploring ways to solve
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problems for all of us that can minimize social costs due to ethical

issues, computational thinking skills can be developed.
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