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Abstract  With the advent of the 4th Industrial Revolution, AI utilization capabilities are being
emphasized in various industries, but AI education design and curriculum research as universal
education is currently lacking. This study offers a design for universal Al education to further cultivate
its use in universities. For the Al basic education design, a questionnaire was conducted for experts
three times, and the reliability of the derived design contents was verified by reflecting the results. As
a result, the main competencies for cultivating Al literacy were data literacy, Al understanding and
utilization, and the main detailed areas derived were data structure understanding and processing,
visualization, word cloud, public data utilization, and machine learning concept understanding and
utilization. The educational design content derived through this study is expected to increase the value

of competency—centered Al universal education in the future.
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Fig. 1. Task changes by the introduction of technology
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Table 1. The number of Delphi expert through the

field

Field Datascience |Data Processing Data Software

1e /AT /Analysis Security | Development

Num 9 6 2 3
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Table 2. Area/content elements for R language & 1st and 2nd Analysis Results
1st 2nd
A 1
rea / content element M Degree of CVR M Degree of CVR
convergence convergence
1. Basic R syntax and command usage 4.60 0.50 0.80 4.74 0.50 1.00
LR basics 2. Basic data types and data structures 4.60 0.50 0.80 | 4.74 0.50 1.00
% pasies 3. Input_and save external data 1.60 0.50 0.80 | 4.74 0.50 1.00
4. Data type 4.65 0.50 0.90 4.68 0.50 0.89
1. Various graph types 4.50 0.50 0.80 4.74 0.50 1.00
2. Using the data visualization package 4.50 0.50 0.80 | 4.63 0.50 0.89
9. Data visualization 3. Dynamic Visualization 3.80 0.88 0.30 - - -
- vata nisudhzat 4. Interactive graph 3.65 0.50 0.10 - - -
5. 3D graph 3.55 0.50 0.00 - - -
6. Network graph 3.85 1.00 0.30 - - -
3. Information on 1. Expressing information on a map 3.30 0.50 —=0.10| 3.79 1.00 0.05
the map 2. Map visualization 3.30 0.50 —0.10| 3.74 1.00 0.05
4, Wordcloud 1. Wordcloud 3.75 0.83 0.20 | 4.42 0.50 0.58
¢l s rp i 1. Conditional and looping statements 4.60 0.50 0.80 4.74 0.50 1.00
of > Baqirczgrammmg 2. Operator 460 0.50 0.80 | 4.74 0.50 1.00
i o 3. User function 4.60 0.50 0.80 | 4.63 0.50 0.89
e 1. Normal distribution 3.80 1.00 0.10 - - -
{[1 6. Normal 2. Probability density function 3.80 1.00 0.10 - - -
distribution 3. Standard normal distribution 3.80 1.00 0.10 - - -
? 4. Central Limit Theorem 3.75 1.00 0.10 - - -
e 1. Estimation and hypothesis testing 3.90 1.00 0.20 - - -
x: 2. Analysis of variance (ANOVA) 3.80 1.00 0.20 - - -
{[1 7. Data analysis 3. Regression Analysis 3.95 1.00 0.30 - - -
- pata analysis 4. Classification analysis 3.95 1.00 0.20 - - -
5. Cluster analysis 3.95 1.00 0.20 - - -
6. Association analysis 3.90 1.00 0.20 - - -
1. Missing value refining 4.25 0.50 0.60 4.47 0.50 0.58
2. Outlier refining 4.25 0.50 0.60 4.47 0.50 0.58
8 D 3. Data sorting 4.25 0.50 0.60 4.53 0.50 0.68
- Data . 4. Data separation & selection 4.25 0.50 0.60 4.53 0.50 0.68
preprocessing . " "
5. sampling 4.25 0.50 0.60 | 4.53 0.50 0.68
6. Data summary 4.25 0.50 0.60 4.53 0.50 0.68
7. Data merge 4.30 0.50 0.60 4.53 0.50 0.68
9. R markdown 1. R markdown 3.75 0.50 0.30 - -
10. Web crawling 1. Web crawling 3.85 0.88 0.40 4.05 1.00 0.37
11 Data analysis | ) ‘oo analysis using public data 410 1.00 040 | 4.21 0.50 0.58
using public data
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Table 3. R package required for humanities curriculum & 1st and 2nd Analysis Results

Ist 2nd
R package
M Degree of CVR M Degree of CVR
convergence convergence
1. road XLConnect, readxl 4.30 0.50 0.80 4.21 0.50 0.58
dplyr 4.45 0.50 0.80 4.37 0.50 0.79
2. Processing reshape2 4.45 0.50 0.80 4.21 0.50 0.58
stringr 4.45 0.50 0.90 4.26 0.50 0.79
lubridate 4.10 0.50 0.60 4.32 0.50 0.79
o Ggplot2 4.45 0.50 0.80 4.37 0.50 0.79
3. Visualization
wordcloud 4.05 0.50 0.60 4.32 0.50 0.58
googleVis 3.85 0.88 0.40 4.21 1.00 0.26
Ime4 3.65 1.00 0.00 - - -
nlme 3.60 0.88 0.00 - - -
randomForest 3.90 1.00 0.20 - - -
4. modelling ved 3.60 0.88 0.00 - - -
glmnet 3.45 0.50 —=0.10 - - -
survival 3.20 0.50 —0.40 - - -
caret 3.65 0.88 0.00 - - -
5. report shiny 3.35 0.50 —=0.10 - - -
N maps 3.10 0.88 —0.40 - - -
6. space
ggmap 3.10 0.38 —0.50 - - -
data.table 4.00 1.00 0.40 4.37 0.50 0.68
XML 3.50 0.50 0.10 - - -
7. Etc
jsonlite 3.45 0.88 0.00 - - -
httr 3.50 0.50 —0.10 - - -
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Table 4. The Curriculum for the Humanities

Area / content element

Week

Middle area

Small area

Understanding

of AT (1)

What is AI?

. Concepts of Al, Machine Learning, Deep Learning

. History of Al

. Examples of Al Application

[*2]

Data
analysis
using R
(2)

R basics

R data analysis
environment and data
analysis basics

, What is R

. R installation and startup

. Install and start RStudio

o= w|to |~

. Dealing with RStudio

. Data analysis basics

Understanding the data
structure

. Understanding the relationships between data structures

. vector

. Lists and factors

W w o= o

. matrix

. Arrangement

. DataFrame

Data type and data file
processing

. Datatype

. Reading data file

. Write data file

R Programming
basics

R Programming basics

. Various operators

. Conditional

Loop

B w o= W= oo

. apply() series function

. User—defined function

Data visualization

Data visualization

. Data visualization techniques

. Basic R graph

. Graph using the ggplot2 package

. Organize data visualization methods

Data
preprocessing

Data preprocessing

. Data verification

. Change data format

. Missing value

wlw o=k |w| o~ |om

. Outlier

. Data sorting

. Data separation and selection

. Data sampling and combination

. Data aggregation and merging

10

11

12

13

Al
understandi
ng with data
(3)

Wordcloud

Text mining

. Public Bigdata

. Preparing for text mining

. Morphological analysis

B w| o~ |o|No o

. Find out the most used words

. Creating a Wordcloud

Data analysis
using public data 1

Data analysis using
public data

. Preparation of public data for analysis

. Data exploration

. Data analysis

. Data representation using Google Maps

Data analysis
using public data 2

Data analysis using
public data(Example)

. Analysis of bulletin boards for civic participation and complaints

. Information analysis on news big data

. Statistical analysis of admission quota by department of university

Machine learning

Examples of machine
learning

. Intensive analysis of news big data information (noun extraction)

. News topic modeling

Project

Project based
problem solving

. Discovering insights through data analysis

(R =W =W~ o

. Suggesting ideas for using machine learning




AtElE sk WA o® TSIt 133049
AEAs AETPNA LS <J=ska A7-dste] 3
1 24 A58t male el Wk dukE]l

e U &8gtows EAlAS 913 SW Al
& =S skl 14-1531]]

= X2AE Vo Ay wd sjdstas s
EAE AAskaL, o9k gE FFdolEE 45k
e P eled s 28
tlolg FAskehs ygo® Ttk

& o

o
i
rt

=
El
Ho
flo
e
H
N
=
lo
o oo
z JE
ot
N
>y
2,
)
e
ko

o
2
v g
p
iz}
pch

Ho

re

oX

B=)

2

1o

2

Mo

B

o

iih)

)

=2

ofp ro

i< N 9

XN oo o T =

jutad
El
Ho
o
B

Lo L4l

EU Jh B 1o
%
Mooy g &

L e N
Sk off

=
= [
o

=
lo,

>
o of
:(?1:1’
o
)
|
£
t
e
o > =

e
Lo
2 g 8

2
T}

_0|L

>
g

ol
r
Moo
2
mlm
:(I:rl:t

(N
e
0%
o
]
5
s
in'd
M

4
)
=,
>

o 00 i et o
i o oo
iV
+
%0,

o
B
2
=
&)

o

— Jlﬁ
I

g 1
2
)
o
N
o

e
o
K
T =y
kl

o 4
pass
rlr
f
i
2
=|
5
_\|i_l,
ol
o

i

e
O ox
o
=
=
ol
Y
l
=2
X
Jot
)
i
3
N,
=
W F
2

i
=1
Ho
s
)
%
X
AC)
iy
ot
=
i)
2
4
rr
-z
i
_0|L
K

El
Ho
=
o
i)
=]
5
g
X, R
2
=
ot
¢
4
N
-
to
-
o,
o

O 02
fo to rff Jm
>
18 o m Lo o mol

2
ot

o~
A
in'd
e
>,
=
rO
of
>
olr
o,
rE
ot
i)
[
oF
R

mlo T L b
e
£ e
o ]
K =2
23 x
rlr
i)
[
oH
L
rO
S
L
12
&
ox

o ol

rﬂ,
rO
ol
ol
2,
i)
ko
o
N
Lo,
2

b Mo
2
ol
I
{

o

g o m B
>~
>
£
)

o
ol
o2
ol
ok
fr
olr g
Nk
2,

o kI ro g Pu

e o oo
£
Y

.[_>L E w
N T
e 2
>
ot
dg ol
{
d -
= i
= o
s}
oo 0§
M
ox, N
o Lo o
o 2

o & o o
h o
o o R
N o
jin)
o
i)

)
oX
o
o
N
ol
ol
38
vy

[} ];J Fl‘ﬂi
reo
-1
=2
>
2
)
%
=
2
oft
Y
rO
Hd
L
e
o
f
%
i

T 5
N
=
ot
Ko
g

fo Ny B

<]
[ i—%
oo

Al
Auh
T
o
=
=
o
a
A
%
oo
i)
&
=2
=
L r_?&

the @A A ol A5t 9 2 EY
o Ao s e AT E B Aol 2
Shz dlole] AHEo] A3k A4A7F Brhuy Alst
Holele] A gE A wEE Qs HX) s
Fo7h Aadt) FF AT E BEE ADFUL

WA o) A g sy 9 e e

g ol A
hEold ¢ 9w ALFH AN B WA vk

o] a7,

REFERENCES

[1] Y. S. Kim, (2019). Global Trend of AI Talent
Develpment Policy in Major Countries. MONTHLY
SOFTWARE ORIENTED SOCIETY, 62(8). 29—36

[2] R. Graham. (2018). The global state of the art in
engineering education. Massachusetts Institute of
Technology(MIT) Report, Massachusetts. USA

[3] The Ministry of Science and ICT (MSIT). (2019). the
artificial intelligence (‘AI’) national strategy.
https://www.msit.go.kr/bbs/
view.do?sCode=user&mld=113&mPid=112&bbsSegNo=
94&nttSeqNo=2405727

[4] H. K. Jho. (2017). The Changes of Higher Education
and the Tasks of General Education according to the
Fourth Industrial Revolution. Korean Journal of
General Education, 11(2), 53—89.

[5] E.K Lee. (2020). A Comparative Analysis of Contents
Related to Artificial Intelligence in National and
International K—12. The Journal of Association Of
Computer Education, 23(1), 37—44.

DOI : 10.32431/kace.2020.23.1.003

[6] M.. Y. Ryu & S. K. Han, (2019). Al Education
Programs for Deep—Learning Concepts. Journal of The
Korean Association of Information Education, 23(6),
583-590. DOI : 10.14352/jkaie.2019.23.6.583

[7] H.S. Woo, H. J. Lee, J. M. Kim, & W. K. Lee (2020).
Analysis of Artificial Intelligence Curriculum of SW
Universities. The Journal of Association Of Computer
Education 23(2), 13—20.

DOI : 10.32431/kace.2020.23.2.002

[8] Long, D & Magerko, B. (2020). What is Al literacy?
Competencies and design considerations. In
Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems (pp. 1—16).

[9] D. G. Kim, J. J. Kim, H. J. Kim, Y. S. Choi & J. H.
Choi, (2017). Future Job Prospects of the 4th
Industrial Revolution, Korea Employment Information
Service Report.

[10] J. Y. Hong & Y. S. Kim. (2020). Development of Al



B A

el

25 (Al B

Data Science Education Program to Foster Data
Literacy of Elementary School Students. Journal of
The Korean Association of Information Education,
24(6), 633—641. DOI : 10.14352/jkaie.2020.24.6.633.

—
—

Richardson, I, & Delaney, Y. (2009, February).
Problem based learning in the software engineering
classroom. [n 2009 22nd Conference on Software
Engineering Education and Training (pp. 174—181).
IEEE.

[12] H. 1. Ryu & J. W. Cho. (2021). Development of
Artificial Intelligence Education System for K—12
Based on 4P. Journal of Digital Convergence, 19(1),
141-149. DOI : 10.14400/JDC.2021.19.1.141

[13] Frey, C. B.,, & Osborne, M. A. (2017). The future of
employment:  How  susceptible are jobs to
computerisation?. Technological — forecasting — and
social change, 114, 254—280.

DOI : 10.1016/j.techfore.2016.08.019.

[14] J.S. Sung, S. H. Kim, & H. C. Kim (2015). Analysis of
Art and Humanity Major Learners' Features in
Programming Class. The Journal of Association Of
Computer Education, 18(3), 25—35.

DOI : 10.32431/KACE.2015.18.3.003

[15] Lawshe, C. H. (1975). A quantitative approach to
content  validity.  Personnel  psychology, 28(4),
563—=575. DOI : 10.1111/5.1744-6570.1975.tb01393.x

Hl 4= Z1(Su—Jin Baek) rRl

-2012d 84 : B3|t HFEE
IH(FEFEEAL)

2020 39 ~ @A P=miEkal SW
SANWMII G g

- Ao 1 SWESE SWADZ | 2L,
SWEH7| 205

- E—Mail :

croso@dankook.ac.kr

Al & 3] (Yoon—Hee Shin) &3

ol w4, AFE Ak
(CSCL) SW-AI7] 2205
: yoonhee.shin@dankook.ac.kr




