Journal of The Korean Association http://dx.doi.org/10.14352/jkaie.2018.22.4.419
of Information Education Vol. 22, No. 4, © 2018 KAIE
August 2018, pp. 419-425

2015 &A= SWauLso FANANA, dugF: @ 22 nES
nzh 9 SAS ez A vxa Aggezn Bl gupgow
o ,\1

5

= %
2ERILWEE o|FoAa 9l oY TEILWFA REES AFsE AIAGRS FEHEAE Foly
d5S 3 F AdE UHEHRE FojolE 5 7Nte R g B2EEE SWuS Z2aAe Jdsgn. 253
o 3TgdS Ude 3] , A Ao 59 84 4

e h=4

2 go)H BANAG tal AA-AE AAE AT A, gelH
o
o

EE fou e 45S oAt = 284 o)
1)

ot
o
:?L_',
)
A<

o
)%
Ruigil
k1

I

Comparison on Effectiveness of SW Education
using Robots based on Narrative-Paper Art Activities

Kyungjin Sohn™ - JeongHye Han™
Yeokdong Elementary School” -
Cheongju National University of Education, Dept. of Computer Education™

ABSTRACT

The national curriculum includes the problem solving process, algorithms, and programming of SW education.
The education using robots is one of attractive alternatives for students who have no interest of SW or are poor
at programming. We have developed a courseware using robots for SW education based on paper art activities
with narrative storytelling to enhance students’ creative thinking and problem solving within limitation of class
time in schools. We apply the courseware and obtained the result of pre and post-test on the creative problem
solving ability of third graders in the elementary school The four factors of creative problem solving have shown
significantly increase. In addition, it had an significant effects for understanding robot technology and for learning
attitude using robots of SW or programming.
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4C/ID(Four-Component Instructional Design)
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(Figure 1) Model for SW education using robots
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(Figure 2) Paper art activities and programming
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<Table 1> Comparison Pre test for creative problem solving

ability
Subfactor Group N M SD T p-value
Self Confidence  Experiment 22 3.073 7523 1.10 o
& Independence Control 22 2.864 5314 9 :
i Experiment 22 3073 L8108
Diverse o 612 583
Thinking Control 2 2936 7205
Critical logical  Experiment 22 3.364 .8699 I8 o
thinking Control 22 3328 6730 ' ’
Experiment 22 3646 19989 -37
) 712
Motive Contrdl 22 376 508 2 !
Experiment 22 3.288 7148
Total 401 690
° Control 22 3216 5216
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<Table 2> Comparison Pre test for attitude to robots

Sub factor Group N M SD T p-value

Interest Experiment 22 3.068 5626 i ass
in robots Control 22 3.090 4941 ' ’
Understanding Experiment 22 2932 7407 207 61
robots Control 22 2.870 6419 ’ ’
Importance Experiment 22 3.205 9501 . m
of robots Control 22 3410 7461 ’ ’
Learning Experiment 22 2.989 6964 1008 219
with robots Control 22 2.800 5863 ' ’

Robot related Experiment 22 2977 6940 _a43 733
jobs Control 22 3.040 5575 ’ ’
Experiment 22 3,034 5519

Total -059 953
Control 22 3.042 .3567
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<Table 3> Comparison Post test for creative problem

solving ability
Subfactor Group N M SD T p-value
Self Confidence Experiment 22 3689 7823
289 006
& Independence Control 22 3.008 8072
Diverse Experiment 22 3709 1527
s 2757 .008
Thinking Control 22 3056 8574
Critical logical Experiment 22 3.946 7860
s 2013 050
thinking Control 22 3400 1.0344
Experiment 22 4246 8022
Motive 2374 0227
Control 22 3688 8043
- Experiment 22 3.89%6 6850 2852 007
e Conmtrol 22 3288 45 > :
(# p< 05,  #+ p< O1)
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<Table 4> Comparison Post test for attitude to robots
between control and experimental group

Sub factor Group N M SD T p-value
I E 1 22 . .
' nterest xperiment 3.500 5176 1362 180
in robots Control 22 3250 7108
Understanding Experiment 22 3648 6107 4935 000"
robots Control 22 2.920 5670 )
Importance Experiment 22 3.852 9564
of robots Control 22 3330 .9993 Lez 075
Learni N
: earning Experiment 22 3568 4239 3,050 00a
with robots Control 22 3.000 NUE
E: 1 22 . E
Robo"ﬁ related xperiment 3375 6160 2013 050
jobs Control 22 2.950 .8036
Experiment 22 3589 4606
T 1 001
oial Control 22 3000 30 3% o0

(#+ p< 05, = p< 01)
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<Table 5> Comparison Pre-Post test for creative problem
solving ability of experimental group

Subfactor Group N M SD T p-value
Self Confidence ~ Pre 22 3.073 7523
-4949 .000
& Independence  Post 22 3.689 1823
Pre 22 3.073 8108.
Diverse Thinking -5.257 0007
Post 22 3.709 7527
Critical logical Pre 22 3.364 8699
s -4.180 .000
thinking Post 22 3.946 7860
Pre 22 3.646 9989
Motive -1270 218
Post 22 4.246 8022
Pre 22 3.288 7148
Total -4.8% L0007
Post 22 3.896 6850

(# p< 05,  # p< 01)
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<Table 6> Comparison Pre-Post test for attitude to ro-
bots of experimental group

Sub factor Group N M SD T p-value
Interest Pre 22 3.068 5626
) 4860 0007
in robots Post 22 3.500 5176
; Pre 22 2932 7407
Understanding 3197 004
robots Post 22 3648 6107
P 22 3205 9501
Importance re 3907 003
of robots Post 22 3852 9564
i Pre 22 2.989 6964
Ijeaxmng 4357 000
with robots Post 22 3568 4239
Pre 22 2977 6940
Robolt related 3041 004
jobs Post 22 3375 6160
Altitude of Pre 22 3.034 5519
-5418 0007
robots Post 22 3.589 4606

(e p< 05, = p< O1)
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