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Development of Digital Contents to Improve Computational Thinking
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Abstract

The purpose of this study is to design and develop of digital contents to improve computational

thinking in the online education environment. First, we planned the design and development of

contents with 19 experts of Software education. Digital content was designed from the point of view

of improving the educational quality and the quality of contents for the improve of computing

thinking. The content type is classified into the SW education area; computer science, programming,

physical computing, convergent computing, computing thinking, and software education that improves

the computing thinking. And we designed 45 learning programs for each SW education area. Designed

learning contents were developed in 464 lessons to suit the online education environment. The

content validity of the proposed content was verified by the expert group and the average CVI value

was over .83. Through this, we could analyze that the developed contents will help learners to

expand their computing thinking.
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1.2 Computational Thinking and SW Education

dutHow ARY Ans FAZS §dees sHow 4o
sk the waehs tes) AFY dBg Besel Aol
A Ak Afargo® Bal 9t

AL ol ARXEE CT= TAIE FHakL sa s hse] 5
g A|2ES Bl Ao FeE s Rdchs A
d 3 9

ofatar glow] wAlahd, ARRA|, e} S

[ex

Adelgta s[4l &
(Abstraction)®} AFg3H Automation) 58 0.2 F&3FAH5].
ol 3t F 714 AFY Atuel 24 F2( Google)dll =

4714 a4 Fdgte]  Ea(Decomposition), IHEIS1A]
(Pattern  Recognition), 43K Abstraction), %1%

(Algorithm) Z12]x AF&3HAutomation) 0.2  Al&3}313i T}

[20]. o]¥gt Mgl F2ollA o2 s Al &

I oyl dErtet AFE ek EAlsA 44

A ste] FA|skeE Ak Y Akl el & 4 9l
0]% CSTA(Computer Science of Teachers Association)

9} ISTE(nternational ~Society for Technology in

Education)®] F 7] @#e CTe= #2929 CT 484

3 =

o ofl

=

& 42 AEst S8Rt 17]. T 713l AAIS H3F
g Abare] A sida) T8 A74F (Data Collection), A+
%4 (Data Analysis), AF& %3 (Data Representation), A
#3](Problem Decomposition), 58N Abstraction), &alz]
&3} AxHAlgorithms—Procedures), #H53HAutomation), A
& 0] 4(Simulation), ¥ 438K Parallelization)2] 97k 7d 2.
2 AL 7S K-129] #AFE A 25 w57
EFAIA FAHR] ARIE AASATH14].

2. Related Works
22}0l Alo]ES gale] SWisS SAFA|7|aa) &=
w58 7 YA Eia] o] Fofx|ar 9t
238x 28kl AFYE (http://scratch.mit.edw)E A Al
A A NERtEe] TRAES FFatal ¥E, EE 59

A WY Sell= ZFFE Wb
(Computer At School, CAS)I4] &d38k= AFHE o= 1AL
ol FFo] Ho Aze] A} wale-5 v, A Adst
At 9ol A 7hA L et Beke] we-SsAlaES 28
o= Ffretrh. FFH skl A2 HrHE e A= A
& H]Bgkx WA (Bebras Challenge)7} 91t} AFE #}eke]
A2& A4 AAY] FAZ At ShEAtEe] 7]1x CS A4
o] §lo]= CSellA] Fagh A7 dag]F 4%s S5 3
7HEErS Adske] Aleta glok
ol AlERS] 542 77] Alwetaal sk gl T
2 CTE AAA717] 913 goksl el =7} 3
ok AFE #H3F A A 959 Ao, 59 AF
Aol E T FAEY SEat wAe] A5 I
71, ATFE ZRAE Fof b S Zelx

= [e]
£ T3 CTE &3 TAA"S AGA717] S8l AlelEE

s
a

f
2
o

]
Mt dgde 22y g5S 9% IEd=e A
ol Bk Aol|A C8} Java ZEIYY A2 dH5er] ¢

d g Fel=e] aIgS BAst SHYEY ofdl:, T
ZRaHy sEo] A FFEUSS HRTHIL Fo4
A AFE AL s A BdTE 57Nk W
o U

A7vsE s gAEA e EHE



89

Development of Digital Contents to Improve Computational Thinking

A A 2Ete] <l

3

Ql 8xof 7ot

&l AbsFATHG].

gl o

of W oA}

%

5

ke AA]

o &

=) A~
S5

b A E R |

= H=

=

=

hgel me A 2

EE

)

¢

WHAe] 7

b AT E 9o

& 7]

ﬂwﬂo

Tor

ol 347

wakar SHYEA A 483

o] A 7ol

=

1=

2]

A
y

ol

SR

5
O

Ay

AT ES o

ol

=

2o} 3

SES

fgom 2

spy ol 485

= Aol

=

SES

i

R =

o7AM 1

5
=

Nkate] 8-

7 A

ks

27 Ao

1.2 Considerations for Design
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Overview of Contents Design

1.1 Process of Study
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Development Process of Educational Contents

1.

Fig.
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V. Analysis and Results of Study

1. Validity Analysis of Content
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Table 3. Test results of Content Validity Iltems(n=22)

No ltem CVI value
1 |Educational Objectives for CT 91+
Curriculum for CT (total) .88%
Computer Science L79%
Programming .94+
2 |Physical Computing .92+
Convergent computing 91+
Computing Thinking .95
Software Education 77
Educational contents for CT (total) .86%
Computer Science 81+
Programming .98+
3 |Physical Computing .95%
Convergent computing .89+
Computing Thinking 79%*
Software Education .75
Educational Strategy for CT (Total) 79%
Knowledge area content 81+
! Skill area content .88*
Attitude area content .70
5 |Educational Evaluation for CT .68
6 |Level of Learners for CT L79%
7 |Level of Instructor for CT .81+
8 |Appropriateness of content type 74
9 |Appropriateness of content learning time .89+
10 |Relevance of the learning interface .88x*
11 |Relevance of interworking with learning system .85%
12 |Appropriateness of learning environment 91+
13 |Relevance of interaction L79%
14 |Appropriateness of learning resource provision .80*
15 |Appropriateness of maintain .88+

* 1 CVI> .78
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