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The Effects of Coding Education Using the Unplugged Robot Education

System on the Perceived Useful and Easy

JeongBeom Song *

Abstract

This study aimed to investigate the effects of an unplugged robot education system capable of

computerless coding education. Specifically,

this study compared this education system with

PicoCricket, an educational robot that can also be used with elementary students in lower grades,

using assessment tools on perceived usefulness and ease. Using random sampling and randomized

assignment for more objective validation, 30 participants were assigned to the unplugged robot

education system group (experimental group) and 30 participants were assigned to the PicoCricket

group (control group),

for a total of 60 study participants.

The research procedure included

verification of the equivalence of the two groups by conducting a pretest after a 2-hour basic

training session on algorithms and programming. The experimental and control groups learned the

same content using different educational tools in accordance with software training guidelines for a

total of 12 hours. Then, the difference in perceived usefulness and ease between the two groups was

examined using a post-treatment test. The study results showed that scores on both dependent

variables, perceived usefulness and perceived ease, were significantly

higher in the experimental

group than the control group. Moreover, scores on all sub-variables of the dependent variables were

significantly higher in the experimental group than the control group. These results suggest that

learners using the unplugged robot education system found it more useful and easier to use than

learners using the existing educational robot, PicoCricket. This study’s findings are significant, as

according to the technology acceptance model, the perceived usefulness and ease of an educational

tool are important variables that determine the acceptance of the tool (i.e., persistence of learning).

» Keyword : Coding Education, Robot-Education, Unpluged Robot-Education system
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[I. Related Research

1. Analysis of Advanced Research-Picocriket
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Table 1. The Result of Advanced Research

No. Subj Result
ect
Task concentration with PicoCricket and an
A Elem|existing Visual Basic programming learning
(8] ent— |method were compared, and it was found that
ary |the former is more suitable for elementary
students.
Integrated science, technology, engineering,
Elem and mathematics (STEM) education utilizing an
B educational robot (PicoCricket) was found to
ent—|. , .

[9] ary improve elementary students’ academic ach—
ievement in and attitude toward math and
science.

c Elem|lt was enhanced student's satisfaction that

[10] ent— [STEAM education with using robot(Pico—crick—

ary |et).
It was reported that the convergence program
Elem|,. o : .
D - linked to green growth utilizing PicoCricket was
[11] en more effective in promoting an energy—saving
ay attitude in children than the existing program.
Elem It was reported that programming education

E utilizing PicoCricket had a positive effect on

ent— , )

[12] ary elementary students’ attitudes toward computer
learning.

E Elem|lt was reported that programming education

[13] ent— |utilizing PicoCricket improved elementary stu—

ary

dents’ problem-solving skills.
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2. Software—Education Curriculum
WEHIE 20159 290 WEI ATEY

[14]0] Waw 2-F 153 3% A

g5 2204 99 N

o duelEd zeaye i 84E Ale o

o .

Table 2. The Curriculum of Software Education(Algorithm
and Programming)

(

o BORod

Domain Elementary School

Practice of problem solving process
—Understanding and  structuring  of
Problem

—Explore of problem solving

Algorithm and
Programming

Practice of Algorithm

—Concept of Algorithm
—Practice of Algorithm

Practice of programming

—Understanding of programming
—Practice of programming
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Table 3. Achievement Standard(Algorithm and Programming)

Detail| Content :

Domain Factors Achievement standard
Understand | | can understand the pre—
ing and sented problem.
structuring | can simplify the presented

) of Problem | problem.
Practice of -
problem | can describe the trouble—
) shooting method in the right
solving

process Explore of | order.
problem | can describe the problems
solving of the proposed trouble—

shooting method and how to
improve them.
Concept of | | can understand the concept
Algorithm of the algorithm.
| can express the trouble—
shooting procedure with pic—

Practice of tures or symbols using se—

Algorithm Practice of | quencing, selection, and re—
Algorithm peat structures.

| can understand a simple al—
gorithm (sorting and searching)
through activities.
gof ;tsr_dn I know the basic components
: of programming languages.
gamming prog g guag
) | can create a program that is
Practice of p. o
the same as a given program.
program-— ) -
) Practice | can create my own unique
ming o :
of pro— program by modifying a given
gramming | program.
| can create a simple program
that | think of.

3. Perceived Useful and Easy

71& 23 (Technology Acceptance Model)o] &l 9|3}
H 7lgoly =7 @ el ARl == -84
Soldol SAAN FEFE Tk ATH[15]. TEFERS
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Perceived
Useful

External Usage
Factors Intention

Perceived
Easy

Fig. 2. Technology Acceptance Model
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Fig. 3. Actual Block
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1. Beginning and Stop Programming Block
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Fig. 4. Beginning and Stop Programming Block

2. Sensor Input Programming Block
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Fig. 5. Sensor Input Programming Block

3. LED Control Programmmg Block
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Fig. 6. LED Control Programming Block

4. Direction, Speed, and Angle Control
Programming Block
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she w02 AN
o2 LED
USB & Z EFAHM)
l‘és% EEEFHF) Table 4. Educational Program
HHEF = (UP) ftwar ;
e (DOWN) Subject | Learning Contents Software-£ducation
Curriculum
. . ) —Introduction of trou— | —Practice of
Fig. 7. Direction, Spegd, and Angle Control 1 bleshooting  strat- | problem
Programming Block Algorithm | egies and procedure | solving process
and —Introduction of
. . Program flowchart and pro— )
5. Actual Command Block Combination 2 | ming gramming tools and ,leSHfhemOf
T% 228 5749 B 2SS Bgsel T2 ) quide for program-
o5l 2elo 3 o o qal A ming procedure
‘VIBH Ame ¢ Oﬂf E}"ﬁ‘ ‘:L]Zl 8“’]’ Er/}’. 3 —Understanding algo—
rithm for turning on
; o5 | pctes o
] Algorithm
sequence —Creating program for | —Practice of
5 turning on a lightbulb programming
—Moving vehicle in a
predetermined order
—Understanding con-
6 ditional algorithm
using a collision
avoidance example
o _ ani _ | —Practice of
Conditio DeS|gn|lng and pro Algorithm
7 gramming collision | _ :
nal : lorith Practice of
avoidance algorithm programming
—Generating  move-—
8 ment of various ve—
hicles using condi—
Fig. 8. Actual Command Block Combination tlonall seﬁteqce
9 —Learning iterative algo—
— rithm using an exam-—
10 ple with light, sound,
IV. Methods — and touch sensor —Practice of
Loop —Generating move— Algorithm
ment of vehicle us— | —Practice of
1. Hypothesis 11 ing iterative sentence | Programming
I _ _ —Modifying move—
0] O\j?—oﬂ}ﬂ‘—_— ]f E%ﬂ%oﬂ A}%E]i g’lt ﬂ??_]_ “’L]i ment Of Vehic|e us—
AYA EF AFEH Qo] T2adW wSo] 7153 Ay ing iterative sentence
o= - —-Understanding  al- | —Practice of
o =] [e]
RS il/%ﬂ“:f A]—/}— él% %L%g— HH O'IT'E —1':—?—7}- A]’%_Ol'7] ‘}F]T 12 gorithm by seeing a prob|em
w, AR TR o] 83 1 o] E dolr A} General | line tracer example _Isj?gfgt‘igcggfcess
13 activity —Creating a line i
o 0. 1ol 7ho] AL Algorithm
OL:]_?_‘/] 7]—EE E]'tx“’]' E ] EOO]'MD]'- 14 tracer using a ||ght —Practice Of
Hl dZgja= 2808 A|AHo] 7|E 2R a0l uz3 sensor and a motor programming
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G1 : Experiment Group , G2 : Comparative Group
X1, X2 : Basic education of Algorithms and programming
X3 : Programming education using Unplugged Robot
Education System Capable of Computerless
Coding Education
X4 1 Programming education using Pico—Cricket
01, 083 : Pre-Test (Perceived useful and easy)
02, 04 : Post-Test (Perceived useful and easy)

Fig. 9. Experimental Design
5. Measuring Instrument

Ll SWulSol] ZTRaglw w7} S5t A
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Ao, Davis and Wong(2007)o] <& 7fditel 3t
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Table 5. Measuring Instrument(Perceived useful)

No. Measurement Variable

1 It is easier to understand programming used
when a robot is used.
Using a robot is effective in learning

2 programming. use2
| think using a robot is effective in

3 programming class. use3

4 More can be learned in programming use4
class by utilizing a robot.

of@A @i wo] A7 Evh: A4 A @
wA o ALE¥ITh A4 BAHE Daviss] 29120009 17
o 7125 A4 9 1220109 93] S35 AHed &

F191¢ AH8aIh
A7t golA HAF o) AR E3E vhe x 63 Zrh
Table 6. Measuring Instrument(Perceived easy)
No Measurement Variable
1 The programming course that utilizes a easyl

robot is easy.

Learning based

on

the

programming

2 | learning method that utilizes a robot is | easy2

easy.
| am familiar with programming learning
3 utilizing a robot. easy3
V. Findings
o] Aol Fofdt L ZHE & TRIYY WK
Aol 7] witoll AP AL AA] old daElE B xR
o FAR 720 S QAT 71204 5 F Pg] o
s AP ZARE AAske] BAYY g Awlusich A7HH
84 2 ool tg Ak AL Aske E 73 2o

Table 7. Pre—Test

Feature Group N Ave S.D t p
G4 30 3.51 .485
Usefulness Go 30 347 313 396 69
) G 30 3.77 .489
Easiness Go 30 362 453 1.188 24
AZh 80 WiR A AL A A9 gne Bae
3.51%, v Ao HAS 347H0 2 F A 1 BAHo
2 0@ 2jolz} vhehbA 29ktkp>.05). &8, A7 &
o] ol that Ak AL A A AF Qe W 3,774, Hla
Ao Bit 362002 F AW 2 BAYOZ FIv|& Aol7}
FERA] 9kt (p>.05).
webd 49 Fesh un goe AZe F843 goliel
sl Aoty & & gk,

H
EEECELR TS EES * L %
S v gue dagey) 88 22y ags A
ok AY A ¥, F g k) Az 5893 golgel ALE:
AALE AN ol o] e M 13} 28 HEH) 9]
& AOR A7HE 447 Sole) AT ZAL Ak X 83
2,
Table 8. Post-Test
Feature Group N Ave S.D t o)
G 30 4.24 .58
Usefulness Go 30 37 51 3.821 .000
) Gy 30 4.38 .64
Easiness Go 30 379 50 3.968 .000
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Table 9. Post-Test by Lower Variable of Perceived Useful
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Variable  Group N Ave S.D t P
G 30 4.23 TT74

usel 2.634 011
Go 30 3.70 .794
G 30 4.37 718

use2 2.914 .005
G2 30 3.83 .699
Gi 30 4.43  .817

use3 3.106 .003
G2 30 3.80 .761
Gi 30 3.93 .907

use4 2.141 .036
Go 30 3.47 776

Table 10. Post-Test

by Lower Variable of Perceived Easy

Variable  Group N Ave S.D t p
Gi 30 4.53 .730

easyl 2.896 .005
G2 30 3.93 .868
G 30 4.33 .758

easy2 2.719 .009
2 30 3.80 .761
G1 30 4.27 .740

easy3 3.606 .001
Go 30 3.63 .615

Conclusions
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