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A Study on Strengthening Software Education Capability through
Computational Thinking Understanding of pre-service Teachers
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Dept. of Computer Education, Gwangju National University of Education

Abstract

There is a great deal of effort to improve Computational Thinking in education. In this paper, we define the
relationship between SW capability and Computational Thinking, and then examine the current status of
pre—service teacher’s computing thinking. For this purpose, a survey about the attitude toward SW education and
computing thinking was administered to prospective teachers who learned Entry software for one semester. The
results of the survey showed that the improvement of abstraction, data analysis, and automation among the
pre—service teacher’s computing thinking is needed. When educating preliminary teachers, we can see that we
need an education method that can increase the analysis and design capability beyond the Entry Software devel-

opment tool.
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<Table 1> Computational Thinking

SW-related Capabilities Computational Thinking
Data collecting
Data analysis

Data Representation

Problem decomposition

Analysis ability

Design abilit; Abstraction
S8 v Algorithm
Implementation ability Automation
. . Simulation

Reasoning ability -
Parallelism
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<Table 2> Effectiveness index of SW education

Domain Details
Computational Material Algorithm, Data, Program, Automation,
& Output(CMO) Abstraction
Computational Sequential, Iterative, Selection algorithm,
Concepts(CC) List, Variable, Function, Calculate, I/O
Computational Analyze, Collect, Represent, Design,
Practice(CP) Implement, Correct an error, decomposition
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<Table 3> Computational Thinking

SW-related Computational

Capabilities __thinking Details
Remove unnecessary elements, leaving
Abstraction  only the key elements needed for
. troubleshooting—find features.
Analysis

Finding data for problem solving and
organizing data.
Problem Decomposition Problem Into Small
decomposition Problems to Solve Problem.
Design Find pattern  Find repeating rules.

ability Data analysis

ability Algorithm Find a set of sequences to solve a problem
Automating or acting on tasks that
Automation  require repetitive tasks using a computer
Implementa . .
tion ability or ectronic device, .
Testing Experiment based on modeling and
models to represent data or procedures.
Using structured models designed to
General  Application and solve individual or special needs

ability generalization —simultaneously to fit more scope or
general matters.
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<Table 4> Survey Results of Computational Thinking 1

Question Avg StDev
Expect to increase computational thinking through software
education
With the introduction of software education, the need for
private tutoring outside of school is expected to increase.
Less likely to have difficulty using programming tools. 2.7 1.144
I think that software education should apply different 385 0845
teaching and learning methods. : ’
I helieve that software education is a fundamental 399 0879
competency that students should have in their future society. = o
I think that students should continue to improve their skills
in software.
1 think I have enough expertise to conduct software education. 2.7 1.03
I think that a variety of teaching and learning methods 399 0838
should be developed for good software education. -~ ’
I believe that a dedlca-ted software teacher is needed to 398 0858
run a software education.
In order to educate a small number of students, the placement
of an assistant teacher (practical assistant) is necessary.

367 0937

349 0.983

392 0814

3.78 0877
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10.9%
32.6%
60.1%
97.1%
37.71%
59.4%
35.5%

‘Wrong

15
45
83
134
52
82
49

89.1%
67.4%
39.9%
2.9%
62.3%
18.8%
64.5%

Correct
Frequency Ratio Frequency Ratio

123
93
55
4
86
26
89

Computational
Thinking
Find pattern
Automation
Abstraction
Data analysis
Algorithm
Find pattern
Automation

Design
ability
Implementa
tion ability
Analysis
ability
Analysis
ability
Design
ability
Design
ability
Implementa
tion ability

1
2
3
4
5
6

<Table 6> Survey Results of Computational Thinking 3
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No SW Ability
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None(Avg) [3.69 351 2.68 392 401 395 2.55 4.04 4.01 3.79
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<Table 7> Survey Results of Computational Thinking 4
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