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The Effect of Education Data Visualization using Unplugged
Program on the Computational Thinking of Third Grade Students”

Jungah Kim - Bomsol Kim - Taehun Kim - Yongmin Kim - Jonghoon Kim

Jeju National University

ABSTRACT

In this study, an unplugged education method which focuses on the data visualization training was applied to third
grade students of an elementary school and analyzed its impact on enhancing their computational thinking. The analy-
sis was conducted on 60 elementary school teachers and 124 third grade students and the unplugged education program
based on the data visualization procedure was developed. The education program developed was carried out with 24
third grade students for 36 hours over six days. The effect of the program applied was analyzed through the
pre-to—post comparison performed with perceptive strength test and creativity test in order to examine the enhance—
ment in computational thinking. According to the analysis result, the unplugged education method which focuses on the
data visualization training has significant effect on the ‘computational perception’ and ‘creativity’ of third grade students.
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<Table 1> unplugged principle <Table 2> data visualization stage
Principle Contents Stage Contents
No computers Unplugged activity does not require a Information © Sort, arrange, and organize data in
required computer. Organization confusing state to set order
Additional activity is to learn about the i i s 1 i
Real computer 1ton: ! Y . O Get 1nVF)lved with the user’s information
ccience concept and principle of practical computer perception
science. Information ~© Demonstrate a way to present the optimum
Learning Learn constructively through substantial Visualization stimulation to sensory organs for vision,
by doing and inducive activities. hearing, touch, taste, and smell for more
Fun Include elements that can trigger learners’ efficient transmission of information
interest and curiosity. O Design user experience in the aspect of
No specialized interaction between information and user
. Use tools that are easy to access around us. . . .
equipment ©O Use cognitive factors of information as
Variations Unplugged activities can be newly developed Interaction well as perceptive factors
encouraged with various materials and methods. © Consider the characteristics of input
It is a way for anyone of any age to learn technology while closely interacting
For everyone . . . . . .
computer science. with the information visualization stage
. Unplugged activities are more appropriate
Co-operative . .
for cooperative learning.
Stand-alone Apply one principle to one activity in AR 2H gl T JHZE EA5ks HolHE BR
activities teaching. ata wjd st %A dhsle] AAE Foldte AL dEk
Resilient L oplugged activities are flexible to various o g o) mpa gojez wReke] 4] 2o A7
behaviors of students
7 R AL walH 4w ER /)ES AuAge B
A3 B0 wel AR, o)) VE5e) AEA} 5
Z
2.3 HOIE Azt Safok sha HRe Al el Holx W Hshok w.
dro Azt ARE ¢ g&4o= ALEA
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<Table 6> The need for data visualization programming

need normal no need
0, 0, 0,
AEe A NS o5 wew o] dsto] o teacher 48(80%) 8(13.3%) 4(6.6%)
2 2o g aT BA2 st
 AXEJY S 4y TU %ot 38hd 12499 SHEY B 2% &
. AZEQS W& AWAL 607 o R AN a4 Ay w&
. Holg AZE wso PaA PR AEas wsgAes AAsa, ws WE
< dlolE AZst wse 248 9Tt
SFRNe ooYuelq A FIFE LA
S5 L2 oo AP x5S Egsld, =
ZEehu 38hd 12499 SHEY w25 @4aar 3. SYAML BM 49 MER 1= 18
60 S oz et
3.1 ns 9
SW 5 Ao oigh AP Ais WA 56.7%°]
Ak 38hd FAEL 362%E ATEYOluES HIE 1 Qo A= ADDIE R&ol| upe} w& Z2 a3
Aol w9 AL F o= e 7 ka} o o
<Table 3> Software education experience Stage Contents
@) X Analvsis Analyze learners
teacher 34(56.7%) 26(43.3%) y Analyze requirements
student 45(36.2%) 79(63.7%) Select teaching strategies and media
. - Unplugged learning activity
Design

<Table 4>0l o8t WS WAISo] AZEY 0] 1w
WHoR AZYIrs g YHS AEsE Aoz e
ST} <Table 5>l &Jatd stAYE2 EPLA H|3)] A&

aE 5 AgHE el 42 Ao yegth
3 %o gl oA <Table 6>94 Ave A3
ated dlole Alztsl ws Ulgo el dis) 344
TRl Be o= Hol b T—ﬂ}]%oi X A&k

<Table 4> Preferred Software education Method

Pysical
Unplugged EPL Computing
experienced 17(50%) 12(35.2%) 5(14.7%)
Unexperienced 17(65.3%)  4(15.3%) 5(19.2%)

<Table 5> Experience in Software education method

Pysical
Unplugged EPL Computing
student 15(33.3%) 20044.4%)  10(22.2%)

- Design unplugged evaluation tools
- Learner’s computational thinking test sheet
Teaching and learning course plan (36
Development sessions)

Student activity sheet (36 sessions)
Implementation Run class
CT test sheet
TTCT test sheet

Evaluation

[
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=
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=
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<Table 7> Unplugged education focused on Data Visualization

Hour Learning theme

Data Visualization
- Data Visualization Concept
- Data Visualization Stage
Input of pre-test

1-11

Data Visualization
12-17 - Dice Game
- the distribution of population on Jeju Island.

Data Visualization
- 29} a numerical statement

1823 - When is the most crowded time at
McDonald’s?
924-99 Data Visqalization : S
- What is the most visited place in Jeju Airport?
30-36 Present project work

Input of post-test

H7t T2 Y 259 29E 45 4
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<Table 8> Normality test
Descriptive Statistics(N=16)

M SD Max  Mn @t p

75 4462 16 1 939 1ol
*p<.05

AAA A E AR ARl die At A A
AFEES o5t Aow e,

4.1.2 #old Ynd 4%

Aol AP Aol g M RS/RS BAE AR
7] 918l gatd A2 W o2 Shapiro-Wilks 7
A N8Il <Table 9>l 1 A3Z A8+

<Table 10>¢] h&FE t14e Axns Aund
EAE -3.1430] 2

FlHEE .
oA frelvl g g5 el

4.2.2. ¥94

AR AE AL A3 B4 WBE gohur] st
o <Table 11>3} o] Ait4& Hud F2E w5
4 aEEe @A A0Hda BHeE S B
P
T

3k 3O <Tabel 12>9F #o] H|E

?i %H AAS Akt

<Table 11> Paired sample T-test

Pre-"Test Post-"Test
Sibscales. N—0— 5\ o b
<Table 9> Normality test
Fuency 24 9 1851 101 247 -7 40
Subscales Deizﬂptwe%aﬂstf\zzg\ﬁg stat  p Oiginelity 24 18 16712 107 200 -1101 X
Fluency 9 1851 150 63 918 241 Coswre 24 8 10541 104 7062 ~11296 Q00+
Originality 103 16712141 74 972 7% Average 24 &8 9757 % 1036  HAR 000
Titles 87 33731 125 0 871 .005 Idex: 24 K 9717 R 10612 6954 000
Elaboration 66 8139 8 60 .764 000
Closure 84 10541 103 59 94 203 b, Ol
Average 88 9757 107 71 962 476
Ind 88 9757 107 71 962 476
*p<.05r)1 = <Table 12> Wilcoxon’s signed rank test

Fojd AR Akl digt Aatd A3 A A5
T AuAe zkz 005, 00002 e Aol
ot Uyrx o= Folmrt fole
058t A Y Atz o] elE ot

Hoox
B
2
32
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4.2 AME - A HAF FE U HR

4.2.1 ALY QX

AP ARE AL Ak AR QA e wskE dhobr
7] $lsto] <Table 10>} o] B4 FAQ1 thgE2 t

A4S A8

<Table 10> Paired sample T-test
Period N M SD P >
Pre 24 7.541 4.462
#kp< 01

Subscal Pre-Test Post-Test
es M SD M SD
Titles 24 879 33731 905 17492 -374b 709
Elzzflra 24 664 8139 776 7682 -3.808b .000%x
#*p<.05, #*+p<.01

p

o
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