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Effect of Execution Time-oriented the Elementary EPL Education
on Computational Thinking Ability of Elementary School Students

Woojong Moon’, YongHo Boo™, Jonghoon Kim™
Bomok Elemantary School”, Songdang Elemantary School™, Jeju National University ™"

ABSTRACT

This study has developed and applied an elementary EPL education program centered on execution time as an
educational method for improving Computational thinking of elementary school students, and then its effect has
been verified. The education program was developed based on the results of preliminary demand analysis con-
ducted on 48 elementary school students. In order to verify the effectiveness of the education program, 25 stu-
dents were asked to participate in the class of elementary school students on a seven hours for six days. Using
the "Korea Bebras Challenge 2018, educational effects were analyzed through the results of pre- and post-mor—
tem examinations, and the analysis showed that elementary EPL education centered on performance time was ef-
fective in improving computational thinking of elementary school students.
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EPL(Educational Programming Language)
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<Table 1> Grade and gender of the subject

class Male Female Total
4 Grade 11 6 17
5 Grade 4 4 8

Total 15 10 25
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<Table 2> Educational Program Development Plan

. - Demand Analysis
Analysis (for elementary school students)
Specification of  performance
objectives
Design - Effect of Execution Time-Oriented
Elementary EPL education
- Teaching Strategy
- Development of Teaching Materials
Development || - 42nd-hour plan
- Teaching Materials
Implementatio . SW.Tramng usm.g E}.)L .
N (focusing on execution time-oriented
using Scratch)
Evaluation - Post-Evaluation with Korea Bebras
Challenge and Performance check
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<Table 3> The experience of SW education
Physical
Unplugg . Computer
od Computi EPL age
ng
student | 11(23%) | 20(42%) | 16(33%) 1(2%)
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<Table 4> Understanding Algorithms in SW education
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<Table 5> The need of Algorithms in SW education
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<Table 6> The Theme of education program

- Introduction to Scratch, Installation and UI Guide

- Repetitive Statement, Conditional Statement

- Variable, List, Eratosthenes’ sieve

- Comparison of algorithm execution time(1)

(through pace counter, common measure)

- Comparison of algorithm execution time(2)

(through Euclidean algorithm, prime number)

-~
s B
g =
z3
[SENGY
=i thm
e sl
b5 2 3
2|21 £
MC © = .5
o s € 2
=
54 % R=-v
— | [
5| o © ! ! !
2l L] 4 |SR|88 |3y
T ] ol TR R o
iy M= ™ o <] —_
N Nr o | ol = o
aLﬂvl OrniW‘M.w.OHP Eo
o OB d BRe®E g
o N B o
= e %N%AM e
off o ojp | < w S 2 s
iy = o — 2
ER-y iEﬂEa]ﬂldlof
z_nr\vu ) Jmémo,_w,mME
= R WMo o TS
ﬂ..km‘m.er ﬂ.olw:eﬂl HT‘_.#MO‘A‘.#
s X w auﬁﬁaruﬂﬁ_L
SEEF ErEfafy
W o} olo Ht ™ H P oy i =0
oﬂ.ﬂoﬂea N E,ﬂmmuﬂu,ﬂaﬁ
R I R
T UE Y e ¥
TTadgaere®d ¢ty
R A R o
Bl e XN RS pw
I T S TR L=
ol i o T W T

e

S E R B

X

il

3}7]

&7

or

[e)

(Fig.1)< Ad ¥

T

o
T
A
o
ol

oy

—~
o

[}
S

wAel

23 diellA Al

i

2 (

Nr

L
L

]_

Eal x

o

o6l

o A¥FY A

JE

S A
5}

H= Il A

S

ofp



238 ZHEUFSS|=FX H24H H3=

Execution Time-oriented the Elementary EPL education

Chapter 9. Finding the Greatest Common Denominator
1. The Greatest Common Denominator: the largest of two or more common divisor

2. Find The Greateast Common Denominator

Variable Settings: There are 'big’
and ‘small' of the two numbers to
obtain the maximum common
@| divisor. And set the variable up to
the 'number' that should be
divided. It also creates a 'Greatest
Common Denominator’.

The 'number' you divide begins
with 1 and repeats it by increasing
it to 'number’ by using 'switch 1'.

Repeat until 'su’ becomes 'minor and store the value of 'su' in 'Maximum
Promise’ if the remainder of 'minor'+' is zero and 'big'" is zero.

This clears the number previously stored in 'Maximum Commitee' and stores the
new value. Finally. say the data stored in the 'Maximum Commitee’.

3. What is Execution time-oriented?

Execution time-oriented is the time it takes for an algorithm or program to receive
input. output. and shutdown. and the shorter the performance. the shorter the
processing time and the more can be solved. You can count the number of times you
do the calculation in the program

4. What i the ion  tis ? Let's draw a graph.

O RATTT

(Fig. 1) Example of educational program
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Execution Time-oriented the Elementary EPL education

Chapter 11. To distinguish Prime Number

1. What is prime number?

Prime Number is a natural number larger than 1 and cannot be divided into natural
water other than itself. In other words. it's only one mineral water and one
self-confident number. As in 2, 3, 5, and 7. the numbers with only one mineral water
are called the few.

2. To distinguish Prime Number

<Method 1> <Method 2>
If there are two falls from 1 to yourself. [From 2 to 1. it is a prime number if it
it is a prime number, otherwise it is not |does not fall, and if it falls, it is not a

a prime number prime number.

)

D) =@ @ =52

3. Let's compare the performance time of method 1 and method 2.

[ method 1 | method 2 |

(Fig. 2) Example of educational program
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(Korea Bebras Challenge 2018) ZAARA
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<Table 7> Experimental design

Pre-test Treatment Post-test

G 01 X 02

G: Experimental group(N = 25)
01, 02: Bebras Challenge 2018(Figure A, B style)

X: Software education program
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