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Abstract

The purpose of this study was to develop an Al liberal arts subject for pre-service teachers of all majors in
elementary and middle school. To this end, the main areas of the Al curriculum, sub-themes for each week, and
activities were specifically designed and verified through two rounds of Delphi by 13 experts. The Al liberal arts
curriculum in this study consists of three areas. Then, detailed topics for each week were confirmed, and a total
of 13 weeks were arranged according to the natural flow. It was intended to help teaching and learning by ar-
ranging learning activities based on the experiential learning model according to the learning content. It is ex-—
pected that this study will be used as basic data for the development of various Al education subjects for

pre-service teachers in elementary and secondary schools in the future.

Keywords : Pre-Teachers in Elementary and Secondary School, Liberal Arts Education, Artificial Intelligence

Education, Informatics Education, Experiential Learning
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| Step 3 [ Conduct and Analysis of the 1 Delphi Survey |

[ Step 5 | Conduct and Analysis of the 29 Delphi Survey |
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| Step 1 l Research and Analysis of Literature on Al Education |

[ Step 6 [ Deriving the Final Draft of Al Liberal Arts Subjects |

| Step 2 [
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7} dslol & AAIEFA . <Table 2> Main Areas and Contents of Al Liberal Arts
A Al e waEo gist "E7F 13 dse] 2 Courses for Pre-service Teachers
OAA, &) 23t tislte] 59 AE7F 1F - Understanding and History of Al

= = = - Understanding of Data Science

S E3) dulo] ZALE AlA . . :
&3l ]- ] t dAshiet } Understanding - Concepts and Learning Methods of
AMA, 22 AZ7F dsjo] AAE wkdsta AFH AL Machine Learning and Deep Learning
2 58 FF Al ¥ ZH}EE =&35 - Design and Implementation of Machine
B Aol el AEsF 2Fe ALY AHFEE 4 Learning Models
. - Al Ethics Issues and Social Impact
SR o5k o gl Zo] R 125 B
i R P e B Aok BAsA Al Ethics — Al Design Ethics (Bias, Fairness, etc.)
AFE 7H wsdstaet ApAdsta we 9 2F5 - Al Era and Education Paradigm Change
IAE nE2A FAE 1 gL Zoluat -t Al Education - Understanding Al-based Education
o] B ARI} IEe olTAE AT ms 21(Ap - Understanding Al Convergence Education
o), AFEH NS A w4 29y, gakd), AFEE
8 A w3y 2w, k) 19, ws e Az 4 ETEM
We 19, a9 ARE NS AT 25w} 39, 7
FE RS 429 FEAA 299 & 139S 2T 41 mapso IRY $2x= F4
Wsfo] AEE 7} FEo U HAES} FAEE 5
A Likert 152 TASIT 373 olatel ASd= AA AU WALE $3F Alw Yy wiEo] AT o]&, Al &2,
AL AANIEE 9T 18w 2 g2y dshe] A Al 259 7} oo gt ske) F8 8ol it 24
- = = .5 . ] % =2 Al glo]| 2 R A G [¢) oL =
9o i, ¥F#HA, CVR(Content Validity Ratio)& o A3 Awrh dsels EAste] ¢4 L TLES
Axbstel RASE o] ATE 1399 ARl = 2HNEY <Table 3>} A4,
ARE Q7] wEel CVRe] #0592 A3t
7% gk nluke] Ao o) AL uEo Rz oA d ol <Table 3> Analysis of Importance by subject area
Stoll W88 At Area Main Content SD M
History of Al 05 47
3.2, O[H|ZAFE S5t Al I DI AA .Data sqence 01 49
Machine learning concepts 03 48
and leaming methods ’ ’
WA, o uALE 93 Alu S e 8 HXE Machine learning
’ Under loord and learmi 03 48
ANt A7k Wstel A ARG A WA standing LIS nd deep g 479

- _ _ _ onstruction of a machine
o REAEE ST EY, duliLale] Alnge 9% Al earning model 04 48
WGFNHE FQPALe £ A AIYE WP Ee] Design and
<Table 2>} 7ro] ‘Al )&, ‘Al &), ‘Al WS'9] A implementation of 04 47
olo] o Alslod machine learning models
g8 Attt _ Machine learning project 04 48

‘AL o L AT9] olset AA}-dlolElatste] of AL Alethics issues and detabias 04 48
si-wAH Y Hede slda sy oAy B ethics Al fairness and social impact = 06 45~
de A7 % T S WE, Al 2 99 AT Al era and education 47
F/] o]’\ﬂ- A]-ﬁ]x% o:]?‘f‘t.AIo] k]’ﬁ]o‘:q e q}_&_o_ ‘Al paradigm change ' '

B oo AT Al e o= Al edu _The educational use of AL_06 44 )
W G Al &2 949, AU 1S FY T 9 cation Al utilization class design 06 45
WalAlY] W%H FEAIGH gl old Fo ug Understanding AL
o TR 9 convergence education ) )
= -1 - AR .
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<Table 4> Delphi survey results on goals for Al subjects

Educational goals M SD CVR
Characteristics of .the subject of 36 08 023
education

Level of Al concepts and principles 4.5 06 08
Fostering Al ethical awareness 45 0.7 069
Basic knowledge of Al education 43 0.7 0.69
Total 42 07 069
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<Table 5> Conformity to sub-themes for each week of the 2nd draft

W. Title Sub-title

M SD CVR M SD CVR

Al develop—
Aleraand ™ @9 47 04 100
education social
aradiom change 46 05 1.00
pchange Al and edu-
& cation 46 05 100
trends
. Understandi 48 04 100
History of ng Al
2 Al Historv of 46 05 0.8
VOl 44 06 085
Al
. Concept of
3 th:l‘czc‘ daa 49O L0003 1m0
Data sets 4.8 0.3 1.00
Machine
Machine iiarllgni 48 0.3 1.00
4 learning D 47 04 1.00
methods Machine
Learning 4.8 0.3 1.00
methods
Al algo~ AT algorithm 45 05 1.00
rithms
5 and deep Deeg learn- 4 08 054 46 05 1.00
learning mg
. Machine
Machine .
6 Leaming c2ming 45 05 10065 0
model model
Al classifier 45 06 0.85
Design ma-
Machine chine learn- 4.6 05 1.00
learning ing
experi- Machine 46 05 1.00
ence learning ex— 45 05 1.00
tensions
Al ethics Al ethics is-
9 issues and sues 48 04 100 45 05 1.00
data bias Data bias 4.7 04 1.00
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Al fair- Al fairness 46 05 0.85
S“f;;ﬂcl Al's social o oo oo 4T 04 100
1mpact
pact
Machine 1T 474 4 06 085
11 learning Implzlrgnzmat 47 04 1.00
project 45 06 0.8
ion
Al uti-
The edu- ]izatior} edu- 4.6 06 069
12 cational —S2uon 44 06 085
use of Al Exploring
Al-based 45 0.6 0.69
education
The edu- leslsb;;idn 44 06 08
13 cational < 8 44 07 069
use of AT DA and g5 6
present
Al con-
vergence 45 06 0.85
Al con-  education
14 vergence Examples of 45 06 1.00
education Al con— 45 06 085
vergence
education
Total 48 04 069 48 04 0.69
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<Table 6> Conformity to activities for each week of the 2 draft

W. Activities M SD CVR
(E) Al experience

1 (E)X(O)(C)AI education exploration 4506 085
2 (E) Al experiences and examples 45 0.6 0.69
3 (E) Data collection and preprocessing 4.8 0.3 0.85
4 (EXO)(C) Machine learning experience 4.7 04 1.00
5 (A)XO)C) Al unplugged 45 0.5 1.00
6 (A) Al project 43 0.6 069
7 (A) Inplementation of machine leaming model 4.6 0.5 1.00
9 (E)XO)(C) data bias experiment 48 04 1.00
10 E(ONOAI faimesy/ambivalence analysis 4.6 05 1.00
11 (A) Implementation of Al project 47 05 0.85
12 (E)(O) Experience of using Al tools 47 05 0.8
13 (A) Al-using class design 45 0.6 0.85
14 (A) Al convergence class design 45 06 0.8

Total 45 0.5 1.00
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<Table 7> Final contents and activities by week of Al liberal arts subject for pre-service teachers
Week Title Sub-title Content Activities
Al development and Characteristics of Al-based society/ AI  (E)AI experience and
social change development and social change characterization: Rock
. paper scissors game, Quick
Al . .
;;Z dlani ei‘;fueon The necessity of Al education / draw, etc.
P & €€ Al and education trends Research trends in Al education at home ~ (E)(O)(C) Explore Al
and abroad education content elements
by school level
Understanding Al Concepts and examples of Al/ Points (E) Find use cases of Al
. e and limitations/ Key elements and types experiences and related
2 History of Al - ..
Historv of Al Advances in Al (Expert systems, technologies: image/age
24 Machine learning, Deep learning) analyzer, etc.
Concent of data Concept and type of data/Utilization of (E)(O)(C)Analysis of data
P big data and Al sets and predictions for
D i . i Al
3 ata science . Understanding the concept and use of vanous cgses
Handling data sets . (E) Data collection and
data sets/data preprocessing .
preprocessing
Machine learning Machine learning concepts and types
. . concepts & P YPES (E)(0)(C) ‘Al for Oceans’
Machine learning - - - . .
4 . Supervised learning/Unsupervised machine learning
methods How to learn machine . . . .
. learning/Reinforcement learning step-by-step analysis
learning . ..
Concepts and application cases
5 Machine learning Supervised learning Decision tree, SVM, K-NN etc.  (A) Image classifier project
algorithms Unsupervised learning K-means etc. using teachable machine
Deep learning concents Concept of deep learning, artificial (E)(O)(C) Artificial neural
6 Deep learning D e D neural network and perceptron network unplugged
Use of deep learning CNN concept and application examples activity
Machine learning model Construction of a machine learning
7 Machine learning e model for image classification (A) Entry’'s Al block
model Utilization of Al program Entry AI block u.nderst.andmg / Data utilization project
analysis project
8 Midterm exam Assessing Al understanding (O)(A) Sharing Al project
Data collection Class setting gnd (.iata Collect19n for (A) Implementing machine
. . model learning implementation .
Machine learning - - learning models such as
9 . Model learning-based project . .
experience . . . . . . images and sounds with
Project implementation implementation and extension Entr
programming y
Al ethics issues (personal information
Voo AL s s PR DS e
Al ethics issues and PONSIDLILY, P (E)(O)(C) Anticipation of
10 data bias property rights, explainability, etc.) two sides of Al technolo
Analysis of Al's social impact and ey
Al’s social impact ambivalence / Exploring ways to
overcome Al’s social impact
) Algorithm stakeholders / Algorithm (E)(O)(C) Analyzing the
Al fairness . . .
. . fairness ethics Matrix for the
Al fairess and social
1 impact Concept of data bias, causes and purpose of Al
D Data bias P ’ (E)(O)(C) Data bias

prevention .
experiment
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Week Title Sub-title Content Activities
. . Project design Al topic selchoM ethical issue review/ (A) Al comprehensive
Machine learning data collection and design . .
. - - - project design and
12 comprehensive Machine learning model learning / implementation by ent
project Project implementation — program implementation / ethical P etc Voenty,
analysis ’
Understanding Al Tools for Al-using education /
. Utilization Education Al-using training examples by subject  (E)(O) Experiencing
13 The educational use various Al tools and
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