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Abstract

There is a hot debate about what the core competencies of future generations, who have to live an uncertain
future, should cultivate. The future society is expected to become a Software-oriented Society driven by software.
Under these circumstances, interest in software education is exploding around the world, and interest in cultivat—
ing computational thinking through software education is also increasing. Also, discussions about what computa—
tional thinking is and what competence factors are made up are in progress. However, the research on the rela-
tionship between the competence factors of computational thinking is relatively insufficient. In order to solve this
problem, this study proceeded as follows. First, five competence factors of computational thinking were selected.
Second, we defined a path model to analyze the relationships among the competence factors of computational
thinking. Third, we chose a test tool to test computational thinking. Fourth, the computational thinking tests were
conducted for 801 students in grades 3 through 6 of elementary school. Fifth, implications were derived by ana-—
lyzing various viewpoints based on the results of the computational thinking test.
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Literature research
(CT Components Selection)
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Select Path Model and CT Test Tool
(CT Component, Inspection Tool Selection)
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CT Test

(Elementary School Students : N=801)
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Path model analysis by CT component
(SPSS 240, AMOS 24.0)

A

Derivation of implications through path model

(Fig. 1) Procedure of study
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<Table 1> CT Operational Definition

CT Operational Definition
Component
Abstraction is the process of structuring the
core elements for problem-solving by
Abstract . .
removing unnecessary parts and extracting
the necessary elements for problem-solving.
Decompositi As a starting step toA solve t}}e prob}em, it
on 1S a process to break it down into units that
can address difficult and complex issues.
It is the process of constructing a
Algorithm | problem-solving procedure to solve a
problem.
It is the process of solving problems and
Automation | implementing the results of creative
thinking through programming.
Data It is the process of collecting, analyzing, and
expressing data in the process of problem
Process . .
recognition and resolution.
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<Table 2> Participants
Tyl?e-o f Collective Grade(N)
Participa ersonality
ntion D 3 4 5 6
Camp for girls(1day) 6 11 12
Irregular | University Camp for 13 5
Class Children(2days)
Science gifted class 19 6 32
25 6 10
51
6 Schools =
15 14
R&gusl:r (2 Large schools, 4
a Small schools) 21
40
9 | 120 | 182 105
sum(N=801) 123 158 | 28 | 234
3.2 dMNETF
3.2.1 CT dME+
AAE T ol A&t G5 (2018)¢] 7Ndst CT A
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<Table 3> CT Test Toal
Contents
- Universality: developed to measure the ability
of CT to grow through all programs without
biasing any specific SW training program (SW
training contents)
o .. - Accuracy: CT competence is judged as a
tenstic competence for all students. Consists of items
that measure the capacity to be expressed in life
- Efficiency: Developed multiple choice corner,
40 minutes measurement, instant feedback for
easy application
- Verified based on the 2-parameter theory of
Verifiability | Item Response Theory (IRT)
~Ttem difficulty - 10 ~ +10, item discrimination

more than 0.5 is selected

- Verified by over 300 tests

+ Verification through R-Program’s Itm package
(2-parameter logistic model)

- Three-dimensional analysis of students’ CT
competencies by presenting  abstractions,
problem solving, algorithms, automation, and
Usability data processing as percentages by area

- Program effectiveness can be analyzed by pre
and post analysis of CT capability through SW
education program
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<Table 4> Non-standardized Correlation Coefficient

CT path Estimate SE. CR. P CT path Estimate SE. CR. P
automation | ya709 | 809 | 496 | automation | po773 | 4133 | 550 | s
decomposition decomposition
algorithm > 117 10 | 9430 | 654 | e algorithm <> 1 a0 | 4039 | 1022 | s

abstraction abstraction
decomposition | 50 61 | 9008 | 645 | e decomposition |y 1560 | 903 | 968 |
<> algorithm < algorithm
automation < automation <

algorithm 571.82 90.86 6.29 | % algorithm 413.03 4371 944 | s
decomposition | so0 51| 703 | 606 | e decomposition | o0y o5 | 150 | 809 | e
< abstraction <> abstraction
abstraction < 57117 96.44 500 | s abstraction <> 38739 83 364 e
data process data process
automation >\ 51678 | 9966 | 557 | w automation | pa05g | 4673 | 638 | e
data process data process
decomposition 626.85 9775 641 | sk decomposition 543.06 53.60 1013 | s
< data process < data process
algorithm < algorithm <>

636.09 93.99 6.76
data process

520.98 49.84 1045 | sk
data process

automation <>

abstraction 63204

10149 | 6.22

automation <>

abstraction A420.75 4391 9.56 o

3 Grade

4 Grade
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CT path Estimate S.E. CR. P CT path Estimate | S.E. | CR. P
automation |y g0 | 3508 | 1119 | s automaltion 407 00| 4933 | 663 | s
decomposition decomposition
algorithm < | /o1 gy | 3554 | 1280 | e algorithm < 11 o | 543 | 885 | wes
abstraction abstraction
decomposition decomposition
& it | MBIT | 3220 | 1391 | s & lgorithn | 42965 | 4481 | 949 | e
automation | 7o a5 | sgan | 1988 | s automation | aos 10| y793 | @34 | ek
algorithm algorithm
decomposition | 7m0y a70) | o8] | wes decomposition | o a7 | g1 | 867 | wes
< abstraction < abstraction
abstraction <> | gy 70| gger | 1060 | e abstraction <> | aq1 0 | 5369 | 735 | wex
data process data process
automation | a7 19| 2733 | (7 | s automation > a0y o5 | 5414 | 635 | s
data process data process
decomposition | yos 00 gy00 | 1319 | wes decomposition | 550 1) | 5100 | 916 | wes
<> data process <> data process
algorithm < g (7 | a359 | 1317 | e algorithm < o ho | 4913 | 905 | wes
data process data process
automation | yeg 00 | goag | 1152 | s automation e 1| 5750 | 814 | s
abstraction abstraction
5 Grade 6 Grade
3grade 4grade

84

||

Degrees of freedom : 0

5grade
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AN
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I automation

decomposition algorithm

79

Degrees of freedom : 0
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(Fig. 3) Path analysis result
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