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A Study on Instructional Methods based on Computational Thinking Using
Modular Data Analysis Tools for Al Education in Elementary School

Seungki Shin
Department of Computer Education, Seoul National University of Education

Abstract

This study aims to specify a constructivism-based instructional method using a modular data analysis tool. The
value and meaning of a modular data analysis tool have been examined to be applied in the national curriculum
for artificial intelligence education and the process of cultivating problem-solving ability based on computational
thinking. The modular data analysis tool visually expresses the cognitive thinking process that forms the schema
in equilibrating through assimilation and adjustment. Artificial intelligence education has features that embody ab-—
stract knowledge and structure the data analysis module through the represented schema as a BlackBox im-
plemented as an algorithm. Therefore, the value of the modular data analysis tool could be examined because it
has the advantage of connecting the conceptual and implicit schema.
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<Table 4> Features of Constructivism for Modulated Tool[17]

Impulse Features

Design an Al model easily through
understanding the function of the module.

. . Interaction between the external world and
Communication

Inquiry

Erebar Aweklnll o= A the Al model by data input and output
AN Qe AFA T nFo|x Edulrgls Fo Construction Implement a data-based AI model by
2 Ayata 9 AEsE duAs gugZy B connecting modules without errors
_ . Procedure of data analysis is figured linearly
el Wl Qx5 } 2= o) E .
stel Z=7lvkeh st dAdrta & 5 ATl xpression through the connection of modules
Constructivism ‘ External Data ‘ | External Schema ‘ | External Schema ‘ | External Schema ‘
Human Learning ‘ Assimilation ‘—-| Accommodation ‘ i Conceptual Schema g *| Equilibration ‘
Machine Learning ‘ Data Preprocessing ‘4'| Learning Algorithm ‘*' Internal Schema § H| Prediction ‘
Supervised Learning ‘ Raw Data ‘ | Database ‘ 1 Classification ‘
Blackbox of Al

(Fig. 2) Framework of Schema for Constructivism and Artificial Intelligence through Blackbox
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(Fig. 3) Framework of Al Thinking(Shin, 2021, p.395)
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<Table 5> Features of Al Education through CT[14]

/)= Computational
7]‘&2& AIE%OI A A E]ofof &S
AgdT :3: Fal AAS JE&S oY <Table
5>¢} o] A&

Articles

Features of Al Education

Gadanidis(2017)

Presenting an integrated approach for
CT-based Al education from
Vygotsky's socio—cultural perspective

Silapacote and
Srisuphab(2017)

Suggests the need for a problem-solving
process based on the CT for Al education

Presenting the need for Al Thinking for

Zeng(2013) Al education and the relationship with
the abstract thinking of CT
. Suggesting the need for reflection stage
Shih(2019) and process of Al based on CT
Oldridge(2017) CT is needed to perform atypical

cognitive tasks

AF71(2019+= AFBA RS 7uto gz AluSo]
FRHE dAFHAE 2YdYPgaR
A ALE wi7lE skl Agency (1414
23E Computational Thinking ] Abstractlng(—r
S %53 Modeling(Q1A]F+z22] Rdd)og T3y E Al
WES 9% FFEA T g WES AT
[14]. Agency @AM = ARE 31 4] B&
g A S ddse dARA AXFH FE
(Reasoning), AM¥#AZ FE(Recursion), WHEZ F&2
(Repetition) 2.2 thEH = AR Azl HAHL 43
sto] dlolH ] AlEEE Rl s ?“‘4301 ATH14].
Abstracting ©Alol A= TASAE s

TAE7] HH FHE volH e 5AS wEshe 4
O FA FTALAY WA} TAHAES A% duEES
T8t dAE AAANAFSEZA Computational
Thinkingo] AAZ FHE FAH 0w J&E 2=
t}. Modeling @AM = dudj&S FAe L 253}
sto] AA A A FHA AEstal FAskE FHoR
AA =] QieH14].

= otelel (Fig. 5)9F %¢] Computational Thinking 7]
FHAAE AL ArH14l.
12] Agency®} Abstracting

o BAo R oAy dF AFs F F ©

AZ A5 Modeling o2 Al &2313te] AA =)

O

-| Data Collection/Detection l'

l

-I Abstraction I‘

}

-I Algorithm and Model

}’ Societal

Impact

----- | Automation & Evaluation |'

}

' Prediction |'

(Fig. 5) Al Education Instructional Model(Shin, 2019, p.649)



ZEE Hole 24 =& &8

rol

2

6. ZEY OHOH =47 &8 AT 2F N

o o
o rfr E it
o o oflt
W o
= o
o, S
oft x
b
i
-
2o
-{m
r\r
u
oX,
=2
_>L
>‘
E
_|EL
i

)

oy Ar

H % o 30 o ox lo

ox

Co
wzhes gauz sl AluSe &
= =2

2
ED
RN U
O
X
20 N

o

ol

¢
jutod
=2,

oM ¥ Tk
fo > o
<0,

o
u
i

b
R
g ol
rlo
(o]
N
)
>~
>
=
i)
oX,
to ™
b,
)
)
QL

o

oX,

o A
2

L)

AN
o,
—E‘
o

Computational Thinking

Cognitive Process

o9l (Fig. 6)< <l

e 3
S24 224 WO EASTE 28T Al
=

1A A } AxE E

oF AXAARA ] FeAds Tl AF5H T
dugF RdH 2psste] dAR FgEe] gtk o
= Shin(2021)¢] A|AI8F AlnS-S $13F Al Thinking©]
TAE FAstaL AstE AN FAEHE AAF
Abardabebs W61 WEFES 2ol sh, Q17
g4 71ASEY] FEAA AA4JA 2TntE 74

e S 5 2 el el el £

= W&ozt & & k. 257120194 A A g
Al S 9)s LT?%E%[M]O Ef=E 49 ag
s Rg o 25 3kel ¥ 7H Automation & Evaluation)
9] A o] Modulating®} Training and Evaluation® %
TFAFEAT. L5 HolHEA w=E dHeolH &4
o] MHAo] RESEY gi AZAste AHORE AFA
T 2EES TSt EAM A A8 g vk Aol
A dEH o deolBe HEago] FAstETHIT. ®
g dolg ] g HE T3 5% L/ kst

U= A7)0 dlolE ) sk % Redhd Al
Fog FAdsks W&o do|eEAe wgo] A3}
At} o2l HolE e e A dolE A
gads THACRE AEES dto] A A, A4,
A 225 F HolHE AASES AU

=
=T
Instructional Model Factors of Al Education

| Data Collection | | Data Collection |
Data Analysis 5 i
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(Fig. 6) Instructional Model through Computational Thinking for Al Education using Modular Data Analysis Tools
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