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The Improvement Effectiveness of Computational Thinking through Scratch Education

Soo-Bum Shin *

Abstract

Recently, it has been activated the software education or coding education for the improvement of

the Computational Thinking (CT) ability at home and abroad. Also the CT has influence on courses of

Computer Science in the college levels. It has been introduced and the number of cases of using it

to general K12 education has increased. However, the research on the software education’s influence

on the CT was still lacking. So In this paper, we proposed this study has been conducted on how

Scratch education in the elementary school level influenced the ability of the CT. And we proposed

software education can improve the ability of CT.

First, we provided the theoretical base of the software education and evaluation process through

analysis of computational thinking ability. A core analysis content of the CT is broader than

algorithmic thinking and can be achieved without using computer. It includes abstract, algorithmic,

logical, and measurable thinking. Second, we made efforts to improve the characteristics of the

software education with categorization. Finally,

we have managed the software education using

Picoboard with Scratch and flowchart within 15 weeks based on these theocratical research. An

examination of the effectiveness was committed to understand, analyze, and develop strategies of

problem solving. It is designed as a strategy of problem solving before and after the software lesson.

The result of the software education has

design a strategy for problem solving.

improved authentically in all areas without the need to

» Keyword : Software Education, Computational Thinking
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1. A type of Software Education

CT Core Concept of Nebraska Univ.
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Fig. 1. Appropriate Educational Programming Language
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Table 2. Practiced Detail Curriculum during 15 Weeks
Week Theme Core Contents
1 K Introduction to - Measuring on understanding ability of decision and looping structure in everyday life
wee . . . . . .
Programming - Measuring on transformation ability of picture symbols into pseudo codes
Programming and .
. - Value of computer programming
2week Problem Solving . .
. - Methods and types expressing Algorithms
Strategies
Scratch and - Basic concepts for x-y coordinate plane
3week . . . .
Coordinate Plane(1)| - Sprite movement in the coordinate plane
= Sum from 1 to 150 using variables
4week |Variable of Scratch| — Basic concepts of Variables
- Sum of odd, even using simple condition statements
- use of random function
- Basic concepts of variable
5~6 Make of . p. . .
. . - Printout Kawibawibo corresponding to 1, 2, 3 of random numbers
weeks | Kawibawibo Game . . . . .
- Determine winner of Kawibawibo automatically
- Give a score to game winner using variable
Scratch and - Sprite movement using a change of x-y coordinate
Tweek . . . . . . . .
oordinate Plane - Implementation spring out of sprite using x-y coordinate plane in the stage
Coordinate Plane(2)| - Impl tat r t of sprit rdinate pl the st
- Several goods making use of sensor - Example of light sensor being used in
Sensor of . .
L. - example of being used button sensor everyday life
8~11 |movement principle . . .
weeks | and Sensor board and slide sensor - Make use of light sensor in the Scratch
- Make use of a slide sensor in the scratch - Make use of sound sensor in the Scratch
of the scratch .
- Make use of a button movement in the scratch
- Introduction concepts of algorithm - Understanding of List data structure of Scrach
- Introduction  of  basic sorting - Implementation bubble sort using Scratch
12~14 . . algorithm - Implementation of selection sort using the Scratch
Sorting Algorithm . . . ..
weeks - Experience selection and bubble sort - Comparing performance ability of several
using students themselves movement algorithms
and check out how accomplishment
15week Finish - Watch ‘life coding’ video
22 nsiy 24 Table 5. Theme of Key Lesson & Activities Contents of the
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