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Analysis on Trend of Study Related to Computational
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ABSTRACT

As software education was introduced through the 2015 revised curriculum, various research activities have
been carried out to improve the computational thinking of learners beyond the existing ICT literacy and software
utilization education. With this change, the purpose of this study is to examine the research trends of various re-
search activities related to computational thinking which is emphasized in software education. To this end, we ex—
tracted the key words from 190 papers related to computational thinking subject published from January 2014 to
September 2019, and conducted frequency analysis, word cloud, connection centrality, and topic modeling analysis
on the words. As a result of the topical modeling analysis, we found that the main studies so far have included
studies on 'computational thinking education program’, 'computational thinking education for pre-service teacher
education’, 'robot utilization education for computational thinking’, 'assessment of computational thinking’, and
'computational thinking connected education’. Through this research method, it was possible to grasp the research
trend related to computational thinking that has been conducted mainly up to now, and it is possible to know
which part of computational thinking education is more important to researchers.
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2.2 EY 23 (Topic Modeling)

By Rdal 719 oA dd wofe] o] mhef
o] ojYri= AIE Heket] flal dike] EAECNA F
AF o] = ANkl FA|E Fohl]7] 9Jgt Hlo]E wlo]
d 7R, FR3Eo] YA ¥ TAUA 4 FAE
FEohe dugss PR FAE Zoha, AR
Hojs7le]l 38 te] EA9 FAE e AMHT
[131014]15]. B9 2dgS T3 7|£9 719= UEYA
Aoz e Fopd 4 gldd onEs galsh 4 itk

E¥ wdg] 7|y F sl LDA #42 gHglst
IR ARD A A el AAE gl FAES T
A7) 1k FAA duElFolvtH14l[15] &, ol-&-2e]
wAOA EA RS SES VWO R fARE A
55 Z2HY g 71elvHi6]. (Fig. 1) LDA 3
AL FAHow A3 Aow W= F Wdns %3
of AAAFQ 6d, Zdnd BkE ZE Ao EHolr). o
de] mEmEl e aolil odel EER fEd
(Dirichlet) ¥3% 5 w2t} £4 do] nWA wojd tjg
EY Zdne 6dE S dojAi, o] Wdne Zdnt

ATH15]

A B9 prkERE 9g
ole]g LDA £ mage wol Atolo] FA wA

HIEE vgo 2 7]4 8k (Machine Learning)®] H]A|

= <5 (Unsupervised Learning) %41 AF&3o] A4
o] BEHS A& o] EAoln, AEE Ao st 4
A4 A o= 44 F55 A8AZ e AA

A= |
of glof ABY 2 W A UEH A Z(SNS),
]

S = 5 WA delHe AT BF B4 9
of s Abga qlrH1sI7Is]

JH
om
Pl
kJ
JE
i
i
e
-
of
0
HI

A4 609

70

Wapn Br n
D K

a B4 Zgn

Individual k: Number of
document topics
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collection

Bk: Probability of word distribution of the k-th topic
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Wy ' The 7 -th word observed in document d

Qv Positive A -vector parameter

(Fig. 1) LDA Topic Modeling Process[15]
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(Fig. 2) Study Method and Procedure
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8  Utilization 209 23 Content 73
9 Class 177 24 Model 69
10 Effect 161 25 Information 69
11 Software 124 26 Composition 66
12 Problem 120 27 Math 65
Problem-sol ..
13 ving ability 117 28 Activity 61
Elementary
14 Object 114 29 school 56
student

15  Program 105 30 Material 55
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<Table 3> Degree Centrality of Top 30 Key Words

Degree Degree
No Key words Centrality No Key words Centrality
1 Result 0418 16 Froblemosolve
ing ability
2 Education 0.241 17 Analysis 0.034
3 Learning 0.172 18 Design 0.034
4 SW. 0.103 19 Software 0.034
education
5 Problem 0.069 20 Math 0.034
6 Class 0.069 21 Competence 0.034
7  Elementary  0.069 22 Material 0.034
8 Utilization 0.069 23 Information 0.034
Elementary
9 Teaching 0.034 24 school 0.034
student
10 Composition  0.034 25 Computer 0.034
1l Content 0034 26  odine 0.034
education
12 Ability 0.034 27  Evaluation 0.034
13 Object 0.034 28 Program 0.034
14 Robot 0.034 29 Activity 0.034
15 Model 0.034 30 Effect 0.034
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Network Characteristics
average degree 0.967
network diameter 5
density 0.067
mean distance 2.869

(Fig. 4) Degree Centrality Network of Top 30 Key Words

4.3 EY 2HIZ (Topic Modeling)
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<Table 4> Main topic Related to Computational Thinking

1st 3rd 4th 5th
Topic topic Znd topic topic topic
word g vt word word  word
1 Science Physical = STEAM EPL Block

computing education

Associated g on06 (1909 01854 01062 00715
probability
9 Compute Pre-servic Experienc Project  Digital
r sclence e teacher
Associated 179 01583 01310 01041 0.0961
probability
Collabor-a ., .. . .
3 Robot . ..., Cognition Attitude Motive
tive ability
Associated 75 00074 01154 00952 0.0369
probability
4 Ajlllee‘ie Thinking  Liberal Basics  Grou
™ skills carts 0 P
level
Associated 179 01015 0004 00057 0.0824
probability
5 Math  Real life "V e Expert
ment
Associated 0511 1537 01019 00826 0078
probability
Topic weight
26.84%
126% 13.16%
16.32%
I 11.05%
Topicl Topic2 Topic3 Topicd Topic5
Computing Computing Computing Computing Computing
thinking education  thinking pre-  thinking robot thinking thinking
program serviceteacher  utilization assessment  curriculum-linked
education education education

(Fig. 5) Weight of Study Topic Related to
Computational Thinking
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