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ABSTRACT

The rapid development of a software—core society emphasizes the importance of software
competence as a basic condition for all academic disciplines. The purpose of this study
is to investigate the difference of perceptions among students of basic software education
which is currently being conducted in university. The results of applying the nine core
elements of Computational Thinking for Problem Solving to the learners of the each majors
are as follows. In humanities, learners mainly applied the elements of Data Collection, Problem
Decomposition and Automation. On the other hand, natural science department learners mainly
applied the elements of Data Analysis, Algorithm and Automation. In addition, arts learners
mainly applied elements of Data Representation, Abstraction, and Automation. To apply
Computational Thinking to the development of software, humanities learners mainly applied
elements of Data Collection, Algorithm, Automation. On the other hand, natural science
department learners mainly applied the elements of Data Analysis, Algorithm and Automation.
In addition, arts learners mainly applied elements of Data Representation, Abstraction, and
Automation. Based on the results of this study, it is expected that the educational effectiveness
of the learner will be maximized by including the learner analysis with each majors in
the design of the basic software curriculum that each university is conducting.
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(Table 1) Computational Thinking
Main Concepts

Main Concept Definition

Problem understanding, analysis
Data Collection | and collect data based on analysis
to solve the problem

Carefully sorting and analyzing
Data Analysis |the data collected and data
provided in the problem

Data Express data in problem using
Representation | graphs, charts, words and images

Problem Dividing and analyzing the
Decomposition | problem to solve the problem

Defining the main concepts to
reduce the complexity of the
problem

Abstraction

Algorithm and | Expressing the steps required to

Procedures solve the problem until now
Creating an algorithm of the
Automation solution procedure for a
computing machine to carry it out
Simulation Creating an experimental model
to solve the problem
Parallelization Coming up with a common

objective to solve a problem

ke el A = 2015 99 el 2015
\ =
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g ol 9l.

(Table 2) Information Curriculum and
Computational Thinking(7)

. Computa
Category | Main idea Gkiif;lggl dzge;i tional
Thinking
Digitize
Data & |analog data |Data
Informati [such as Collection
on Re-  |numbers, Data
presentati |letters, Repre-
on pictures, sentation
gaga sounds, etc.
n-
formation StI’uCtUI‘ll’lg
Data & data collection
Informati andl deyta Data
on of ana YSIZ f Analysis
Analysis |reduired for
problem
solving
Abstraction is
the process of
eliminating
Abs- ulnn eceisc]%'y Abstrac—
traction | 10000
problem
solving and
problem
decomposition
ke [ Mo | —
Program- an efficient |Algorith
ming Algorithm method and |m and
procedure for |Pro-
problem cedures
solving.
Programming
implements
Program- |Problem Auto-
ming Solving as a |mation
programming
language
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(Table 4) Computing Thinking Applied
in Education Design

Week Curriculum Step
2 |We live in SW World
Concepts of

Understanding

C t
3 Computational Thinking Oneepts
4 Applying Computational
Thinking ..
- —— Application
5 Computational Thinking
and Problem Solving
Data Representation and
9
Memory
10 Python Control .
Statements Software
11 |Python Selection Development
12 |Python Loop
13 |Python Functions
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(Table 5) Preliminary Survey Results of Subjects

Item Division Humanitie Ngtural Art eIyl Proportion
Science of people

. have experience 12 37 2 51 17%
experience -

don’t have experience 121 83 45 249 83%

Elementary 9 20 2 31 61%

o School| Middle 1 3 - 4 8%

organization -

High - - 1 2%

Non-school 2 13 - 15 29%

Blocked language 2 10 - 12 24%

contents Text Language 1 12 - 13 25%

OA 9 15 2 26 51%
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(Table 6) Main Factor of Problem Solving Procedure and Computational Thinking

Item Nine Key Elemer}ts .of Humanities Natural Science Art
Computational Thinking n=133 n=120 n=47
Data Collection 50.4%(67people) | 28.3%(34people) | 31.9%(15people)
Analysis Data Analysis 17.3%(23people) | 59.2%(71people) | 23.4%(11people)
Data Representation 32.3%(43people) | 12.5%(15people) | 44.7%(21people)
Problem Decomposition 55.7%(74people) | 24.2%(29people) | 32.0%(15people)
Design Abstraction 13.5%(18people) | 34.2%(41people) | 40.4%(19people)
Algorithm and Procedures 30.8%(41people) | 41.6%(50people) | 27.6%(13people)
Automation 60.2%6(80people) | 72.5%(87people) | 57.5%(27people)
Development | Simulation 30.8%(41people) | 10.8%(13people) | 31.9%(15people)
Parallelization 9.0%(12people) 16.7%(20people) 10.6%(5people)
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(867), FAM439), A1(57)] £ =, 217
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ANA 7P g o] gl SAR JAEAEL tional Thinking)< A3 A7 7} A 2
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(Table 7) Development of SW and Computational Thinking
Item Nine Key Elemer.lts .of Humanities Natural Science Art
Computational Thinking n=133 n=120 n=47
Data Collection 63.9%(8people) | 21.7%(26people) | 40.4%(19people)
Analysis Data Analysis 3.8%(5people) | 70.0%(84people) | 6.4%(3people)
Data Representation 32.3%(43people) | 8.3%(10people) | 53.2%(25people)
Problem Decomposition 45.1%(60people) | 9.2%(11people) | 10.6%(5people)
Design Abstraction 9.0%(12people) | 43.3%(52people) | 46.8%(22people)
Algorithm and Procedures 45.9%(61people) | 47.5%(57people) | 42.6%(20people)
Automation 56.4%(7opeople) | 53.3%(64people) | 29.8%(14people)
Development| Simulation 39.1%(52people) | 11.7%(14people) | 42.6%(20people)
Parallelization 45%(6people) | 35.0%(42people) | 27.6%(13people)
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