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Effects of Algorithm-based SW education using micro—bit on
elementary school students’ creativity
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Jeju National University”, Seoul National University™

ABSTRACT

The purpose of this study is to develop a software education program using micro:bit based on the ADDIE de-
velopment model and to analyze the effects of the development of creativity of elementary school students. The
education program was developed based on the results of the pre-demand analysis conducted on 40 elementary
school teachers in Jeju. In order to verify the effectiveness of the developed education program, 42 students who
participated in the education donation program conducted by O O University were enrolled in 24 hours for 7 days
for 6 days. The results of the analysis show that the software education program developed in this study has
positive effects on the creativity factors by improving the programming ability of elementary school students.
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<Table 1> SW education subject preference survey

computer Pysical
Unplugged .
language Computing
teacher 2(5.1%) 17(43.6%) 21(51.3%)
SWuLS FAlol st 459 ZAFE = <Table
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<Table 2> Improve capacity through SW education

CT Prob.lem Creativity Etc
solving
teacher  23(58%)  10(25%) 6(15%) 1(2%)
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<Table 3> learning methods for SW education

individual
project
learning
6(15.8%)

Team project
learning

Lecture/
Practice

teacher 15(36.8%) 19(47.4%)
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<Table 4> The Theme of education program

e 2

o
® 5 5

Lowr Learing theme S HelaE WES HaH BA ARE A9 9rE
15 Leagﬁng McroiBit andamentals, Micro:Bit g85td AT 5 9
Basic functions Practice
6-10 ffﬁztjgtﬁﬁclti;entglsiﬁpLED light, Expression L oAe 2z
. _ : Logic({18)91& &48] Atk du-e A7} olw Br}
11-15 Understanding Operators, Simplify algorithms 2o A7} wbE B @) o HAo 7 883 & 9T

using logical operators

Create an algorithm with conditions and

16-20 operators,

Diversification of algorithms using variables

Creating a project plan for individual projects,
Creating individual project objects.

225 Creating a project plan for individual projects
Creating individual project projects
26-30 Present your individual project work
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<Table 6> Experimental design
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<Table 7> Normality test

Descriptive Statistics(N=24)
Subscales - stat p
M SD  Max Min

Fluency 11217 16426 138 68 0959 0411

Originality 104.33 19544 146 51 0967 0589

Titles 9104 32792 146 0 0939 0159

Elaboration 81.04 12882 105 65 0910 0035

Closure 7621 26145 118 0 094 019

Average 9308 15592 114 37 0791  0.000™

Index 9458 16487 118 37 0815 0.001™

Pre-test Treatment Post-test

class O X Oy

X SW education program
01, Oy : Pre-Post test(Computational cognitive ability, Creativity test)
= After the normality test, Paired sample T-test or Wilcoxon’s signed
rank test
O, : Pre test(Computational cognitive ability, Creativity test)
= Independent sample T-test or Mann-Whitney U-test
O, : Post test(Computational cognitive ability, Creativity test)
= Independent sample T-test or Mann-Whitney U-test

“p <05, "p <.01

o)A AL Aol vl Ak 29 A (Shapiro-Wilks)
—H—/\é 7137(6]% 1}\]6]— 7:]_\,]- XJ"!}\-] Zl—v,]/ﬂ .F]:HL Z]—_,]/H
o] Fol =7} Z+2F 0.035, 0.000, 0.001 0.2 Ve A
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<Table 8> Changes in creativity(Paired sample T-test)

Pre-Test Post-Test
Subscales N t D
M SD M SD

Fluency 24 11217 16426 114.26 14.404 -2.981 .007"

Originality 24 104.33 19.544 107.61 17.453 -3.557 .002"

Titles 24 91.04 32792 9565 24107 -1543 137

Closure 24 7621 26145 7948 24.755 -2.408 .025°

p <05, “p<01

<Table 8>3 hSFE tAA A3=Z B F3A

HEHS5E AP 11217904 AR 1142602 2,094 7
oL tBAFS -29810l 2 7o &8ES 0072 JE
WUt ‘=340 FaA4E AFA 104.3390 4] AFE 107.61

[e]
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e fe el
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<Table 9> Changes in creativity(Wilcoxon’s signed rank test)

. Pre-Test Post-Test
Subscales N M 3D M D 7z D

Elaboration 24 81.04 12832 91.04 13.766 -2.245 .025

Average 24 9308 15592 9765 14.093 -2.135 .033"

Index 24 9458 16487 9613 25.770 -1.919 .055

"p <05, “p<.01
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