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[Abstract]

This study is to design and to develop the educational contents to enhance artificial intelligence
literacy. First, we designed artificial intelligence education contents and constructed education programs.
The contents are composed of a total of 15 lectures in 8 Al domains. The contents contain the
elements of knowledge-skill-attitude, and 5 learning steps. The developed contents were organized in the
form of online materials and included simulations and worksheets to directly manipulate and explore the
concepts and algorithms of AI. In addition, we provided evaluation questions for each content. To
examine the suitability of content, we conducted a validity test for experts. As a result of the content
validity test, the overall average was .71 or higher, and the CVI value of the class suitability was .82,
indicating a high validity. We are expected to use the contents developed in this study as an effective

program to improve Al literacy in university liberal arts education.

» Key words: Artificial Intelligence, Educational Contents, Al Convergence Education, Al Education,
Machine Learning
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III. Design and Development of Al
Education Contents

1. Design of Al Education Contents

1.1 Overview of Design
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1.2 Design of Contents and Program
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Table 1. Detailed Contents
Subject Lesson Contents
. Human and Machine,
Al Introduction | AI Concept History of AL, Al Application
Problem & Heuristic Ax Algorithm, Game
Search
Search . search, CSP
Algorithm
Knowledge .
. Semantic-net, Rule-based
Knowledge & | representation
. reason, Expert Systems
Reasoning and
Uncertainty | Bayes statistics, CF, Fuzzy
OverVIeyv of Rote learning, ML Types,
Machine ;
) Case-based learning
Learning
Data & Superv!sed KNN, Decision tree, SVM
Learning Learning
Unsupervised | K-means, Recommander
Learning system
Relnforcgment Q-Learning, Game
Learning
ANN and. Perceptron, AND, OR XOR
. Deep Learning
Sensing & CNN and
Perception Image Perception, CNN
Image
Data science |Big data and IoT, Cloud
Communication Lgst:;ale Turing test, Automatic
& Language 9 g translation, RNN
Processing
Action and Robotics Actuator, Motion

Interaction

Interaction

Interface, Face perception

Social Issues

Al Society and

Ethics

Ethics issues, Job, Future

Table 2. Education area of content

Area Contents
Understanding the concepts, examples and
Knowledge | characteristics of Al, definition of terms,
abstraction of algorithms
Experience and operation of Al software,
Skill practice of site and application applications,
implementation of Al software, and coding
work
Attitude Exploring perspectives and values on Al, social
issues and ethical debates caused by Al
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Problem situation, Motivation,
Learning Objectives

{ | |
‘ Introduction H
¢

Al Situation

Definition, characteristics,
‘ Concepts H Al Core Concepts }7 and properties of terms
- . Description and features of
‘ Algorithm H Al Core Algorithm }7 the algorithm

&

‘ Simulation H Practice & Testing

Al Application, Site, Code,
Worksheet, Platform

Examples of life, convergence

‘ Generalization H Applying & Expansion application, problem solving

Fig. 2. Step of Learning Content
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Fig. 3. Example of developed content

2.2 Teaching-Learning Strategy and Evaluation
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IV. Research Results of Al Education
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1. Overview of Research Result
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Table 3. Composition Experts for Validity Testing

Major Degree n | Career
SW.AI Education Ph.D 4 15.2
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Table 4. Validity test results of Content design(n=12)

No Item CVI value
1 | Appropriateness of design considerations 87"
2 | Appropriateness of design model 92"
3 | Appropriateness of Al knowledge body 67"
4 | Appropriateness of the selection of Al topics 86"
5 | Appropriateness of Al algorithm selection 72"
6 | Relevance of the elements of competency .88"
7 | Appropriateness of the learning stage 95"
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Table 5. Validity test results of Developed Content(n=12)
. Content Learning Course Teaching |Assessment
Sl LEseE suitability | difficulty | applicability| suitability | suitability Avg
Al Intro Al Concept 92" 99" 97 94" 95 .95
Problem & Search | Heuristic Search 87 92 8 76 89 85
Algorithm
Knowledge & Knowledge 8 86" 78 70 81’ 79
Reasonin representation and
g Uncertainty 66 75 68 61 82 70
Overview of Machine | g,. 88" 92 87" 83 87
Learning
Supervised Learning 87" 85" 86" 83" 92 .86
Dat L i i
ata & Learning Unsuper.wsed 85 66" 87" 84" 81 80
Learning
Reinforcement 82 71 73 70 87 76
Learning
. ANN and Deep 87 8 82 85" 86 84
Sensing & Learning
Perception CNN and Image 89" 86" 86" 82" 89" .86
Data science 91" 89" 92" 96" 89" 91
Communication & Natural Lan.guage 86" 85° 8" 71° 83" 78
Language Processing
Action and Robotics 85" 78" 51" 60" 82" 1
Interaction Interaction 87" 74 55" 60" 86" 72
Social Issues Al Society and Ethics 93" 96" 98" 92" 99" 96
Average .86 .84 79 .78 .87 .82
T CVI > 56
L ABAS W A ARE ansoR BgY Ao A7 ANES HW M ABAS @G EUAS 7
2 BA=t W) 93t Bg m2 I WYL A AT
A50] K|Al} 7] Te)5 Beo] olake AlAR|7)7] 9
3 8l BEAY YL SEe ol AL AYeleg
R AMASIA Est A Q O ylEroO JHo] RA= 7
V. Conclusions WSl Eet A U182 uigoR 1579 FAIS
A Al ZEAS D 0] 42 mhsks Y
ABAs 71&0] WRoz o e AlelA wistet o] F7t 22 AAISHIH:
23t B5l2 o]L 4 9l QIx|o] AL A MAAQl 1t Al 7Rl et Adut audE AEsh] 2ls
At Hoick 53] QBRI 71t e M oy BEVIE dhgoR she YSERE HAE WAstgon
71&0] WA &2 gepiy shsS Algslor she we  THIE A0 sl A —F&%P% atste] CVIREe
YOI QIRlZ opolar] Bre Aaiso] 1 gick Al ol 071 ooz Ueht eibio] &2 o et

22 7led Bel MY Polg AT Al 94t
2L MY BHI BE7IAR) ROk ofe o) e
s 2RA9 R WL ol 2AlE dEstr

)
2 gge & ol
2 AL ABASS BUHOS A5 4 -
28 EHX0| Mo} o] U A7E APsIAC. S
s D9 £79 AHAIE GO Sl FHAS AT

Alo

wt} 2w A
271 0.825 YERdo=A ojst w
SRS

7 3%
sp7lo] ojS- &t

2 9172] Hjgo] 221-192 Slstol cfe
oz omzel shgo] HEe
1} 9]740 2 EfIHS EHa st 7
Ag 33 A7) sAkE o
Pgat 2APEE wlstel of &
702 7|ty 2 o7} 9l

I B

T - e

Al R0] A At RA] e

SHX] &

Oﬂfﬂ

ot

VI gtol B
% A AHE




44  Journal of The Korea Society of Computer and Information

REFERENCES

[1] Ministry of Science and ICT, National Strategy for Artificial
Intelligence, Korea Ministry of Science and ICT, 2019

[2] Ministry of Education, Develop information and Al capabilities,
create a next-generation education foundation, and plan for
information education enjoyed by everyone, Korea Ministry of
Education, 2020.

[3] M. Y. Ryu and S. K. Han, Al Education Programs for Deep-
Learning Concepts, Journal of The Korean Association of
Information Education, Vol.23, No.6, 2019, pp.583-590.

[4] SJ. Russell, P. Norvig, Artificial Intelligence: A Modern Approach.
2020, New Jersey: Prentice Hall.

[5] S. G. Han. Al education framework, 2020 http://computing.or.kr
/wp-content/uploads/2020/02/Al-Education-Framework- 1-for-Kor
ea.pdf.

[6] P. Domingos. The Master Algorithm: How the Quest for the
Ultimate Learning Machine Will Remake Our World, 2015, New
York: Basic Books.

[7] Gartner, Hype Cycle for Emerging Technologies 2020, 2020,
https://www.gartner.com/smarterwithgartner

[8] Korea Health Industry Development Institute, Policy and
Implications for Nurturing Al Manpower by Major Country, 2019

[9] National Assembly of the PRC, New generation artificial
intelligence development plan, 2017

[10] D. Touretzky, Artificial Intelligence for k-12, 2019, https:/githu
b.com/touretzkyds/aidk12/wiki

[11] National Information Society Agency, China's Artificial

Intelligence Strategy: Focusing on the'Next Generation Artificial
Intelligence Development Plan', 2017.

[12] National Information Society Agency, British Senate's Artificial
Intelligence (AI) Strategy Released Report, 2018.

[13] Institute for Information & communication Technology Planning
& evaluation, Al Concerns about the shortage of talent, busy with
national countermeasures, ICT Brief 2017-47, 2017

[14] Y. J. Yoon, Y. J. Lee, A Comparative Study on the Curriculum
of General Education across 9 Universities of the World to
Improve the System, Korean Journal of General Education 12,
2018, 259-286.

[15] J. H. Kim, The Liberal Arts Education at American Universities,
Journal of educational Research Institute vol 5. no 1, 2003, 2748

[16] Kim Hyangsook, Choi Jinsil, Current Status and Implications of
Liberal Arts Education at UK Universities, Korean Journal of
General Education vol.13 no.6, 2019, 547-569

[17] J, Lee, Development of artificial intelligence convergence

education program centered on expert system, Master D. thesis,
Gyeongin National University of Education, Incheon, 2020.
[18] M. H. Jang, “Unplugged Education Program for Artificial

Intelligence Education in Elementary Schools-Focus on
Constraint satisfaction problem” Master D. thesis, Gyeongin
National University of Education, Incheon, 2020.

Authors

Sun Gwan Han received the Ph.D. degrees in

Computer Science and Engineering from Inha

R
-

-~ University, Korea, in 2002 Dr. Han joined
—

_ {.f the faculty of the Department of Computer
" ‘ Education at Gyeongln National University of

Education, Inchon, Korea, in 2002. He is currently a

Professor in the Department of Computer Education,

Gyeongln National University of Education. He is interested

in Artificial Intelligence Education, STEAM, Computer

Education, Software Education and Artificial Intelligence.



