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The effects of SW education applying CSCL-based design
thinking on Creativity and Problem Solving Skills of
Elementary School Students

Youngho Seo - Jonghoon Kim
Jeju National University

ABSTRACT

The purpose of this study is to analyze the effect of SW education applying CSCL based design thinking on
elementary school students’ creativity and problem solving skills. The study was conducted on 28 elementary
school students in grades 456 participated in J university-sponsored educational donation program during the
winter break. A SW education program based on design thinking was developed and applied to experimental
group. First, we conducted a pre-test to check creativity and problem solving skills. After that, SW education
program applying CSCL-based design thinking was conducted for 42 hours. Finally, post-test was conducted to
examine creativity and problem solving skills. As a creativity test tool, the TTCT pattern test forms A and B of
Torrance were used and analyzed. As the problem solving skills test tool, the problem solving skills test for the
elementary school students developed as a life-ability measurement tool were used and analyzed. As a result of
the verification, it was found that SW education applying design thinking was effective in improving elementary
school students’ creativity and problem solving skills.
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<Table 1> Step—by-step strategy for computer thinking edu—

cation

Step Learning strategy

Learning basic functions of programming and
Learn

how to use them

Set goals, learn ideas, visualize them, write a
Ideate .

project plan

. Visualize ideas, express actions in detail, and

Design .

complete program scenarios

Developing block programming for each object,
Make trying various programming to get results,

recording the development process, testing the

user

Share projects online to share, evaluate your own
Share learning process, share presentations and follow

up ideas
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<Table 2> Experimental design

Pre-test Treatment Post-test
G O1 X Oz,
G : Experimental group
O1 : Creativity test(Figure A style),
Problem-solving skills test
02 : Creativity test(Figure B style),
Problem-solving skills test
X SW education program applying CSCL-based design
thinking
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<Table 3> Gender composition

Female Male Total
Experimental u u o]
group
el upE shd AL <Table 4>9F 2t}

<Table 4> Grade composition

Grade 4 Grade 5 Grade 6 Total
Female 7 3 4 14
Male 3 8 3 14
3.3 HAEF

3.3.1 &o|d HA

2 AT E FYgd HAEFE Torrance?
TTCT(Torrance Tests of Creative Thinking) #AFA]

T =% A% BES A}%—smm TTCTE =9 A
ok ol HA 7%] frgol glev TTCT =% Ak
7t FE . TTCT =3 b= ‘19 ?-*3—8}

=
7HA] s o2 FAE o] r) Aoy g9l sk 84
= ‘344 (Fluency)', ‘54 (Originality)’, ‘A5 F4
) (Abstractness of titles), ‘A 114 (Elaboration)’, ‘A&
3l F Ao 3k A gH(Resistance to premature closure)
3 olg9] “FoE At H4(Creativity Average, CA),
oA AAe xests “Ao)A A4 (Creativity Index,
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BN S5 QAW AEH EERSE SR
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ATl EA AT AAETRE Qs &
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= AH&etlth Likert¥ = 4 54 H=(AA: vi§- =
EA T 53 w9 A7 AR H AT EAlE A s e
AGE 98l 59 849 2 9842 AU 5
g 2o E A WEsh 94U, i AE/4
&, F8H7E 579 T8 QAR FAH k. —rzﬂisﬂ
A9 394 FA912](Problem recognition)’, ‘%

B F (Information gathering)’, ‘%% (Analysis)’, ‘&4k

Z Abar(Diffuse thinking)’, ‘A2 A (Decision)’, ‘7]

2 (Planning power)’, ‘A& 23 ZF(Taking action
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<Table 6> Group Presentation Topics

Akl

Group Presentation topic 1 Presentation topic 2
CSCL 714k gJ&}el Atas H g8k SWils 2 835H7] Group 1 Game addiction problem School violence problem
ol & = 1o = YRR &) o foreign 1 .
Aot 2 24 10Fd 3-4Bo= J3t 5l o, Group 2 Snorrkc;f orrelﬁln n?nguage Obesity problem
% Tl 2Fe AT A Aoz ¥4 COUE Do
. o N oo o o Problems of unbalance
S| AAZbo] HFste] IAlE AAEl oM, S T Group 3 among  infants  and Dokdo problem
dof sk A= 2k BHET dEdY 2 X toddlers
Ao MS o] 23Tt <Table 5> t]#}Q] AJ12 Group 4 Garbage dumping Spelling problems
E i vats . .
ALes SWu5 =2 @ olr) Group 5 CessIve private Easy piano practice
tutoring
Growp 6 Disposal problem by daily Understanding Korean
<Table 5> SW education program applying design thinking garbage. d?y Hlswr}’ _
Group 7 TV addiction Beautiful writing
Hour Step Topic CSCL
12 Design  * Understanding Design ) o -
Thinking  Thinking (Fig 2)= 97 5 A2 =+ += =44
* Learning about Media
function - )
* Learning about Dreawing Shar,e what
. you've learned
Learn and Animation .
3-18 . with Cafe
& Ideate  * Learning about . .
. . * Brainstorm-ing
Variablesand Lists cing Padlet
* Ideating about the using c
problem
* Designing * Designing
. Problem-Solving Problem-Solving
Design .
19-22 & Make Processes Processes using
* Make a Problem-Solving ~ Google
App presentations

* Presentation(Topic 1)
23-24 Share * Feedback

Using Google

* Share an assignment Presentation
* Share what
Learn * Learning about Tiny DB you've learned
25-36 & ldeate Learning about Social with Cafe o]t}
* Learning about Sensor  * Brainstorm-ing
using Padlet -
. * Designing
. ) Des1gnmg Problem- Problem-Solving
7-40 Design Solving Processes . Processes using
& Make * Make a Problem-Solving
App Google .
presentations

* Presentation(Topic 2)
1-42 Share * Feedback
* Share an assignment

* Using Google
Presentation

Al AMLE AX IFEE 27 #R
H

==
T
. <Table 6> 7154 %3 F

2
3
Bl
QL
32
)

(Figd)2 iIWlE] tztoly HAXUES FA 8= &

(Fig 3) Appinventor Designer screenshot



MR

LER

) R

B R LR
Al ELEE . e

=8 EEND 9as 7

(Fig 4) Appinventor Blocks screenshot

. eE

4.1 go|d dA

UAel AFLE H8e SWilgol Fejgel ofme
P& FAEAT BAH] Astel A@unel Foi4
At ATFEEE ol FEA FAl

411 F7FY A

gAel g A8@ SwWiLgol Felgel ojma
G FAEAT BA] Astel AgAuel Foii
At AFREE ol FEA Fel59

ZHASH alxl= 22t 433

A3z 747F <Table 7>3 2},

<Table 7> Normality test of the experimental group creativity

tests

Descriptive Statistics(N=28)
Subscales stat p

SD  Max Min
CI 85371 17410 11860 46.00 .979 .834
CA 84.157 16326 11360 46.00 972 625
Fluency  114.607 25554 147.00 53.00 .923 .041%
Originality 95321 18647 123.00 40.00 .939 .103
Abstractness 46.143 39.985 14800 0.00 .890 .007=
Elaboration 118429 22.187 147.00 43.00 .869 .002+
Resistanc ~ 43.786 35.807 106.00 0.00 .834 .005%

p<.05

A A3E Wt
d sk gt A AT 4
= sl eased e = HWERE t 4
s °oF skl ae  dsiAe
‘Wilcoxon T3¢9 14'S AAgte] vlastsict.
AT FogAd APA-ARE AARE Blal-E A 5t

<Table 8>3} <Table 9>l AA|a+4

A g

<Table 8> Analysis of the Experimental group pre- and
post-test results(Paired sample T-test)

Subscales  Period M SD t p
Pre 8871 17410
cl Porset 0014 18075 H709 000
Pre 84157 163%
CA P(:t w071 16966 or 000
o L By
“p<.05
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<Table 9> Analysis of the Experimental group pre- and
post-test results(Wilcoxon’s signed rank test)

Subscales  Period M SD V4 9]

Pre 114607 25554
Flueney = 195170 273851 >0 006

Pre 46.143 39985
Abstractness Post 60607 39.468 -1.660 .097

. Pre 118429 22187
Elaboration Post 130143 13773 2677 .007*

. Pre 43786  35.807
Resistance Post  BA6A 36219 3.710  .000=*

“p<.05
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T 1251798 10572%HF S7kska o, -5 A%k
-2.733, o EE 00602 o4 0500A -2
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<Table 10> Normality test of the experimental group problem

solving skills tests

Descriptive Statistics(N=28)

Subscales i 3D Max Min stat 8]
Problem-so

. S03910 0473 464 289 95 074
Iving skills

Problem ) oo 0565 500 300 920 058
recognition

Information 5 go0 50y 480 260 933 115
gathering

Analysis 4000 0581 480 260 922 064
Diffuse o000 0550 440 260 918 053
thinking

Decision 3991 0810 500 220 891 .0l4*
Planning 5 900 o761 480 200 852 002+
power

Taking

action and 3892 0649 500 300 925 077
adventure

Evaluation 4117 0527 500 280 928 088
Feedback 3792 0714 500 240 955 338
p<.05

Aol A 717 Ay A AA 1 e
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A13ko] <Table 11>3 <Table 12>l #| A3} %t}

<Table 11> Analysis of the Experimental group pre- and
post-test results(Paired sample T-test)

i

Subscales Peérlo M SD t p
Problem-sol Pre 3.910 0.473
ving skills Post  4.415 0.578 245 022
Problem Pre 4.078 0.565
recognition Post  4.258 0.658 L4731
Information Pre 3.833 0.580
gathering Post  4.017 0.717 1.508 145
. Pre 4.000 0.581
Analysis Post 4167 0.664 1282 213
Diffuse Pre 3.583 0.559
thinking Post 3967 oqop o0 005
Taking Pre 3.892 0.649
action and Post  A%67 0,674 -3.021 .006*
adventure
. Pre 4117 0.527
Evaluation Post 4242 0537 1.270 217
Pre 3.792 0.714
Feedback Post 4042 0791 -1.799 .08
p<.05

<Table 12> Analysis of the Experimental

group pre— and

post-test results(Wilcoxon’s signed rank test)
Subscales  Period M SD V4 9)
.. Pre 3992 0.810
Decision Post 4212 0,798 1407 159
Planning Pre 3908 0764
power Post 4108 0.695 1321181
“p<.05
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