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Development of Science Subject Program based on Programming Learning
to Improve Computational Thinking Ability in middle school.

Hye-Young Lee®, Tae-Wuk Lee**

Abstract

In this paper, we propose a Science subject program based on programming learning to improve
computational thinking ability in middle school. As the necessity of software education rises recently,
the subject of information was designated as the mandatory subject in elementary, middle and high
schools. In order to cultivate the ability that enables the leaners to search the knowledge in need by
themselves and raise troubleshooting method, not the existing indoctrination, his thesis was willing to
improve Computational Thinking ability and improve the ability of considering and thinking the matters
by using scratch language. For that, this thesis developed and suggested science subject program that

utilizes the programming learning.
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[l. Preliminaries

1. Computational Thinking
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Table 1. Research related computational thinking

research
er
o contents of research
date)
title Computational thinking
Wing Computational thinking is taking an
(2006, defi approgch to  solving problems,
2008) e designing systems and understanding
human behaviour that draws on
concepts fundamental to computing.

Robot Programming Teaching and
title | Learning Model to Enhance
Computational Thinking Ability
Basic ability to have and to be with
people living in modern society, The
g Lee basic concepts and theories of
(2009) defi | computer science, system design and
ne |in accordance with And solve the
problem, An abstract thinking skills,
including understanding human
behavior.

functional element consideration of
learning  tools, the calculation
principles for computer science
education

computational thinking is
computational system to any work
defi | effectively and efficiently using the
ne | approach or attitude that will should
be acquired. A broad sense of form
that can understand the world.
Algorithmic brick based tangible robot
and hybrid programming
environments for enhancing
computational thinking

EunKyun

title

HyungCh
oel Kim
(2011)

title

Computational thinking is Everyone
are essential skills that would be used
until the middle of the 21 years old.
computer science of the basic
concepts and problem solving,
according to the principles of
understanding of human behavior in
a variety of academic disciplines,
including system design and computer
scienceMean range of mental tools,
including the area.

DaeYung
Kwon

(2011) defi

ne

fundamental research for Introduction
title | of primary and secondary stage of
computational thinking

YoungJu
n Lee et Computational thinking is Wanting to
al. defi solve problems using the competence
(2014) 11 of computing system of effective and
ne efficient procedure which enables it to
deal with any ability to think.

2. Scratch Programming
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Table 2. Research related scratch programming

research
er contents of research
(no
date)
The Effect of CPS—based Scratch EPL
Jeong-B title on Problem Solving Ability and
eom Programming Attitude
Song, L )
Scratch programming in 6th grade in
Soeng—H .
elementary school students time
wan special activity by learned
Cho, content P ' .
As a result, the 6th grade in
Tae—Wuk S .
Lee elementary school to improve the
intrinsic motivation of learners and
(2008)
problem solvers were shown to works.
Soeng-H The Effect of CPS—based Scratch EPL
wan title on Problem Solving Ability and
Cho, Programming Attitude
Jeong—B
eom )
Song Middle school students cps model
Seong=S | content based Learmng lto improve
ik Kim, S problem—sglvmg, applying the Scratgh
Kyung—H progrgmmmg of thglout.ccf)lme of this
wa Lee experiment by positive influence.
(2008)
The Development of the Game
title Addiction Remedy Program based on
Seonkwa Scratch Programming
Scratch an elementary  school
n Han, . .
students playing games with a
SooHwa . . o
) high-risk group game addiction
n Kim, o )
treatment activities and alternative
JungBo | content .
Seo S education programs to
experimentation. As a result, a sense
(2010) .
of self-esteem, self control capability
test results were positive and creative
joy, etc.
Seong Development of CT-STEAM
Jin fitle Education Program Enhancing
Ham, Integrated Thinking Skills for
Soon Elementary School
Hwa He proposed a CT-STEAMI models
Kim, Se and Teaching—learning class. As a
Young conten result, information and creative and
Park, Ki s active future through an expert in
Sang computer education in school and
Song verifying the validity that can help
(2014) solve the problem.
Jun—Pil fitle The Development  of Learning
Cho Program Using Scratch to Foster

Logical Thinking Ability of Middle
School  Students in  Technology
Education
Program was developed Been
(2012) checked by specialist Scratch the
conten | acquisition of middle school
ts students our logical thinking skills
that can apply  through the
education technology.
The Development of the Game
Seong-Ji | title | Addiction Remedy Program based
n Ham, on Scratch Programming
%h?(r;?]m Education programming is problem
9 conten | solving skills and enhancing a
(2011) . ) )
ts positive influence on the logical
mind.
[Il. The Proposed Scheme
1. Analysis of educational curriculum
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Table 3. Science subject of The amendment curriculum
2009, MOE

grade chapter section lesson
7. force and | 1. force and our
1 ) ) 2. buoyancy
motion lives
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Table 4. learning objective of lesson 7

No learning objective
Can you explain the effects of various

1 | phenomena as you can see power in everyday
life.
Gravity, electricity, magnetism, electric power,

2 | resilience, friction etc to describe the various
forces.

3 Can understand the principles can display force
to measures of force.

4 To seek the resultant of the two forces acting
on an object.
Changing speed, speed has not changed sports

5 movement, various sports such as a shifting
movement represented by a change of location,
with time.

6 To describe the movement of objects when not
in force at work.

7 An object could explain to exercise when forces
were at work.
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Table 5. Construction of contents

gra
de

lesson L=

After the principles of buoyancy and
learning and understand the
principles, principle of buoyancy and
submarines, Scratch program with
projects put together.

2. buoyancy

Table

6. Plan of educational program

step 1

step 2 step 3 step 4
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2. Science subject program based on
programming
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Fig. 1. Lesson 7—-1-2 buoyancy — stage script of First
grade in Middle school
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Fig. 2. Lesson 7-1-2 buoyancy — account script of First
grade in Middle school
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Fig. 3. Lesson 7-1-2 buoyancy — buoyancy script of First
grade in Middle school

Fig. 4. Lesson 7-1-2 buoyancy — gravitation script of First
grade in Middle school
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Fig. 5. Lesson 7-1-2 buoyancy — balloon script of First
grade in Middle school
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Fig 6. Lesson 7—-1-2 buoyancy — marble script of First
grade in Middle school
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Fig. 7. Lesson 7-1-2 buoyancy — button 1 script of First
grade in Middle school
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Fig. 8. Lesson 7—-1-2 buoyancy — button 2 script of First
grade in Middle school
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Fig. 9. Lesson 7-1-2 buoyancy — submarine script of First
grade in Middle school

B € mgy sEv 252 Mo

(=) ma

Fig. 10. Lesson 7-1-2 buoyancy — buoyancy tank script
of First grade in Middle school
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Fig. 11. Lesson 7—-1-2 buoyancy — propeller script of First
grade in Middle school
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V. Conclusions
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