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The Effect of Algorithm Execution Time Analysis using
Unplugged Program on the Computational Thinking of Third

Grade Students
Jungah Kim « Minwoo Oh « Younghun Yang « Taehun Kim « Jonghoon Kim

Jeju National University

ABSTRACT

This study analyzed the effect of an unplugged educational program which focuses on the algorithm execution
time analysis on enhancing the computational thinking of the third grade students. An unplugged educational pro—
gram was developed by following the procedures of the ADDIE model based on the result of the demand analysis
conducted with 70 incumbent elementary school teachers and 120 third grade students. The developed program
was applied to 24 third grade students for 36 classes in six days and a comparison was made through pre—post
comparison tests with 24 students who were taught with a board game program for the same period of time. As
a result, the unplugged education program which focuses on the algorithm execution time analysis is deemed to
have positive effect on the computational thinking of the third grade students.

Keywords : Algorithm, Computational thinking, Execution time analysis, Unplugged

WAL D AFFAFN U 2SHFHAFHE)
=L 2019-01-24
EEAAL ¢ 2019-02-20
AR 1 2019-02-22



k=l

A M233 A1

=
(L

e
—

YEUS33

1. M8

20

ol 7}
|

o7 FAE sAst= Aot o

=3
o

Ak
BN

o FANTE ¥

=

i=]

2 2 dag

=
I=]

e

»

e}
=

f‘,-l,

&

g e

A} a3 (Computational

b

L

o}

Thinking)e] &2 o]t} [1][2]

i

BN
o
o

</

X

jp
g

0
o
Tor

7
iy
B
T

o|J

HE

TH

<
TR

H)

X
)l

Al A A

Ara(2014) ¢
21«

2. O|ENHE

th[8]

Z5 3L 3lth(Wing 2006.)

ol
o}

Bl

04

Ed ot

3L

o Dl

= o] & W(Tim Bell)
O~

A A0l aAte] Amol wel ojymol Mot i

il

#1719

=

o} 71 = 7k

3
<1

ok [9)]

©
pal

bl Z13FE) 3t
o]

S
=90
==

Q.

[e)
=

F A 4ol

ke
pid

e 7h gt s o) Fa glrh[s] 18

28 Aol

DA

5

|

AqAle &

S5

A9l §l= st 1 TR =

Tor

wir

NE
ey

ol

el
w

J

ox

¢+

~

o
4
o

il

o

ol

w

iy
HE

fes

Har Al

=

R

[e)

29

o]

3t
Ao Al i

L

Foh[7] =3 AHE

o
A e = A

g &

oh[11]

A

A AREAshR g 7]
A

24 A

ctl6]

s

el
00
go

0
R
O

Mo
o

7]

=

=

st

[e}

12]

3}

|
I=4

7

RS

e

7]



<Table 1> Unplugged principle
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<Table 2> Elements of Computational Thinking

Component

Definition

Data Collection

The process of gathering appropriate
information

Data Analysis

Making sense of data, finding patterns,
and drawing conclusions

Depicting and organizing data in

Data .
. appropriate graphs, charts, words, or
Representation appropria grapns, charts, S
images
Problem Breaking down tasks into smaller
Decomposition |manageable parts
. Reducing complexity to define main
Abstraction & P v

idea

Algorithms &

Series of ordered steps taken to solve

Procedures a problem or achieve some end
Representation or model of a process.
Simulation Simulation also involves running
experiments sing models
L Organize resources to simultaneously
Parallelization
carry out tasks to reach a common goal
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<Table 3> Software education experience
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<Table 4> Preferred Software education Method

Unplugged EPL Pysma}l
Computing
experienced 15(405%) | 17(45.9%) 5(13.5%)
Unexperienced | 20(69%) 4(13.8%) 5(17.2%)

<Table 5> Exprience in Software education method

Pysical
Unplugged EPL Computing
student 11(35%) 13(42%) 7(23%)

<Table 6> The need for algorithm execution time analysis
for efficient programming

need

normal

no need

teacher 49(74.2%)

14(21.2%)

3(4.5%)
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<Table 7> Unplugged education focused on performance

time analysis
Hour Learning theme
Algorithm
& Execution time analysis
1-11 -Changing seat activity

-Tower of Hanoi
Input of pre-test
Search Algorithm
& Execution time analysis

¥ Qo4 ADDIE o] ujg} a% Lz Ide 21T Binary search algorithm
A5l o} -Sequential search algorithm
18-23 Backtracking Algorithm
& Execution time analysis
7 & 94-99 Organize learning contents
Analysis At B4 Creating a project plan for individual project
(E4) a9 B4 20-36 Present project work
g A A4 Input of post—test
Design - dAZears &% s
(2A) - JAEY s HrtET AA
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2.210 |.032%
3.295
-.153 | .879

559
.65
647
665
680
619

1.70
1.33
.35
.38
2.52
1.88

1.26

23
24

Experimental | 23
24

Experimental | 23
24

Descriptive Statistics
Experimental | 23

Group
comparison
comparison
comparison

<Table 9> Post-test result

Experimental

Subscales
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<Table 8> Pre-test result

Experimental | 23

comparison| 24

Experimental| 23 | 2.04

comparison| 24

Experimental | 23

comparison| 24

comparison| 24

Experimental | 23

comparison| 24

Experimental| 23| 6.09 | 3.765
comparison| 24| 6.17 | 3.102

comparison| 24

Experimental | 23
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