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A Study of the Connection between Achievement Criteria and
Computational Thinking in the Areas of Algorithms,
Programming and Robotics, and Computing
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ABSTRACT

Because the concepts and components of computational thinking included in the Information Education
Curriculum and the Software Education Guidelines are different, it has been difficult to establish computational
thinking—-based software education in schools. Therefore, this study, which is based on the Delphi survey results
from 39 experts, we defined computational thinking as 'computing thinking’ and separated the components of
computational thinking into five main categories: (1) problem definition, (2) data analysis, (3) abstraction, (4) auto—
mation, and (5) generalization. In addition, we selected software areas that are strongly related to computational
thinking in the KAIE’s information Curriculum Standard Model and surveyed experts to decide which computing
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thinking components are related to the achievement criteria of the software areas.

Keywords : algorithm, programming, robotics and computing, achivement criteria, computational thinking, in—

formation education curriculum.
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<Table 4> Definition for the Components of CT
@ problem definition

(3 problem decomposition| 4.50

@ data Collection
(5 data Analysis

6 data representation
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Achievement criteria of programming

Program definition[Pr]

The relevance of program and algorithm[Au]

Program operation[Au]

Needs for programming languages(Pr]

Programming language types[Da, Au]

Simple block programming[Au]

Simple algorithm implementation[Ab]

Arithmetic operator[Au]

Compare operators and logical operators[Au]

Text programming languages[Aul

Control structures[au]

Using variables[Au]

Program improvement[Au]

Using arrays and lists[Au]

Functions Usage[Au]

Sorting and searching[Au]

Writing a development plan[Da]l

Cooperative program development[Au, Ge]

Program performance evaluation[Ge]

Understand and use the debugging of
programs[Au, Ge]
Configuring the Integrated Development

EnvironmentlAu, Ge]
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Achievement criteria of robotics and computin

Definition of robot[Pr]

Types and components of robots[Da]

How robots work[Pr]

Robotics and safe use[Dal

Understanding robot behavior[Da]

Making simple motion robots[Ab, Au]

Description of simple motion robots[Ab]

Understanding
robots[Au]

rotating behavior

Making various robot-driven works[Au]

Description of robot-driven works [Ge]

Making simple sensor robots[Au]

Description of simple sensor robots [Ge]

Making various sensor robot works[Au]

Description of various sensor robot works[Ge]

Rule design and robot production[Au]

Applying various rules[Ge] 0.0
Designing Robots in Daily Life[Ab, Ge] H15.8
Robot production in daily life[Ge] | 53
Sharing and expressing robot works[Ge] | 0.0
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