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Abstract

In this paper, we propose a analysis of electric and electronic’s unit in paratical arts and

convergence education program to enhance computational thinking. In the current practical arts

curriculum of Korean elementary school 6th graders, the ‘information’ related chapter is Chapter 3.

However, educational contents mainly consist of making activities according to the specified manual

such as electrical and electronic products, learning about robots, etc. It is very insufficient to develop

the computational thinking required by the software—centered society. Therefore, we are to study

development of convergence education program of the ‘Life and Electricity-Electron’ unit in practical

arts textbook to enhance computational thinking.
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Sensor Part Active Part

) s
Light Sensor LED

5 R
Sound Sensor Display
Touch Sensor Motor

B | ®

Resistance Sensor Sound Box

. Pico Cricket parts

Table 1. Pico Cricket programming related research

Researchers Research Contents
(p.y)
The result of the research show that programming
J.B.Song ) } ) ) -
(2008) education using Pico-cricket had positive effect on
the development of problem—solving ability.
The result of the research show that programming
education using Pico—-cricket had positive effect on
J.Y.Lee |the development of problem—solving ability and
(2009) |enhance of interest.The Pico—Cricket is able to
suggest life—centered and cooperative contents which
girl student like.
The result of the research show that STEAM learning
S.B.Kwon ) . .
(2011) program using Robot and suggestion real life problem
situations.
The result of the research show that robot
Y.J.Jeon . ) s
(2010) programming education had positive effect on
elementary student creativity.
The STEAM education using Pico—cricket is effective
J.B.Song
than textbook class. The result of the research show
(2010) o : .
positive effect on achievement and attitude.
J.H.Hur Convergence Study Program using Pico—Cricket is
(2010) effective on 2009 curriculum creative activities.
J.B.Song | Develop a robot STEM education models and
(2009) programs for convergence education.
J.H.Hur A Study on convergence study program using Pico
(2010)  |Cricket
J.H.Yoon | Analysis of Electric and Electronic's Unit in
(2010)  |Pratical Arts through International Comparison.
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Table 2. Subject of Convergence Study Program

Topic Related Subjects

Make power
transmission system

science, society,
engineering, math, computer

science, engineering,

2 Make touch stand .
environment, math, computer

[Il. The Proposed Scheme

1. 2009 Az wsnd 4
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Table 3. 6th Grade Practical Arts the ‘Life and Electricity:
Electron’ Unit  Curriculum.

Section / Contents
1. Use of Electricity & Electronics

Learning electrical
principles

and electronic product types and

*Learning use pattern of electrical and electronic products
<Activity> Classfying electrical and electronic products

Learning electrical and electronic product’s working
5 principle
*|earning working principle of electrical and electronic
products
3 Learning electronic component shape and role

*|_earning electronic component shape and role
4 <Activity> Learning role of LED, resistance,
and transistor

melody IC

Making and practicing simple electrical
products

and electronic

<Select activityl> Make lightening electrical and electronic
6 products

<Select activity2> Make Electricity through electrical and
electronic products

2. Understanding of robots
Learning utilized robots in life

7 | *Research utilized robots in life
<Activity> Planning new robot idea

Understanding working principle of robots

8 *earning robot’s working principle and sensor
<Activity> Research sensor in robot

Experience equipped robot with sensor

<Select activityl> Experience car robot
<Select activityl> Observe clean robot’s moving

Organizing
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Table 4. Convergence Education Program Design Phase

Will you use some teaching aids?
—Select teaching aids for student
Ready —Consideration of school and classroom

environment
—Secure teaching aids for Convergence
Education Program

!
Will you design a program in any subject?

STIOpt',C —Select utilized topic in life

clieurein —Easy and close topic
—Collaboration topic

1
Where is course and contents related to the
topic?

Curriculm | —Extraction course and contents related to

Analysis the topic
—Integration and connect

1

Design —Design convergence education program

2 —Control class times and scheduling
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Table 5. Convergence Education Program Design

Topic

| am a future Inventor!

Objec—
tives

1. Make learning environment to explore problems in

everyday life.

2. Develope computational

society.

thinking to handle future

Evide—
nce

It is very

thinking

required by the software—centered society.

insufficient to develop the computational

Design

Cour
se

Lesson

© Lesson2. Presentation using reference

How to find presentation method using
reference

Make a plan presentation using reference

Kore
an

Present using reference appropriate to
contents and situation

Make reference of topic and Present

Total

¥ Project presentation is lesson’s topic

© Lesson2. Working of electricity

Learning electricity phenomenon

Light up condition

Scie

Brightness changes according to the
connection method of battery

nce

Brightness changes according to the
connection method of lightbulb

Learning direction of electric current

*Programming education(2)
— Learning example 2
— Misson: Make car moving light or sound

*Programming education(3)

— Presentation situation

(You live in future society in 2030. After
moving to a new home, you have to

2
develop invention to help the living. You
have to plan, making, coding, realization,
and presentation to develop invention to
help the living.)

*Presentation project products
-Working products. Presentation project
products 4
—Share merit
—Select excellent work
Total 14
Total times B

Table 6. Convergence Education Program Lesson Plan

Total

¥ Convergence Education

© Lesson2. Communication & Design

Learning design condition

Design to improve the life

Art

Better design of consideration

Appreciate design products

Total

D= [N =

% Convergence Education

*Future Society

- Introduction of 10T

- Past, present, future of Robot

= Software importance and utilization
scope in electrical and electronic products

Pract
ical
Arts

*Introduction of Pico—Cricket
— Learning of parts, how to connect etc

*Programming education(1)

- Control statement (IF THEN, IF THEN
ELSE)

— Repeat statement (REPEAT)

- Control sensor (Light, Sound)

— Training

Grade 6" grade(25) Date | 2015.0.0
Place computer class Time 1,2/12
Subject Learning future lifestyle
) 1. You have to know future lifestyle.
Object
2. You have to know type of robots.
Material(-)
Proce -
Activity Attention
ss )
point(3)
-Show the picture
Intr| | “What is this? “Picture
otiva %
odu . -Ask electronic products /_A‘Sk to
) ion ) stimulate
ctio| -Do  you know  electronic
(5) the
n products in your house? imagination.
-Presentation learning object
-Show the video
Activity | — IOT
-Vid
1 — Future image? aeo
dev , i -PPT
(20°’) | — What is the I0T?
elo — Learning merits of 10T.
pm
ent
Activity | -Robot’s world comes! ‘PPT
2 —Is there any robots in our
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house?

‘Learning type of robots.
—Intelligent Robots, Industrial
robot

—Clean, Act, Water,
Medical, Rescue,
Robots.

—Learning concept of robot.

20°
(207 Culture,

Military

‘The software—centered society
—What is the software—centered
society?

—Software and industry

PPT

Activity

3

, -Programming education
(20")

‘EBS Video
-picocricket

—Show coding education video.
—Learning
Introduce Pico cricket.

organi .
an -Organize and tell contents of
ze
zat next class.

(5)

Table 7. Project Outputs

Group -A- Name Kim#*, Kim**
Product
’s
picture
&
Plan
Sound Book for Visually Impaired
: This is invention for visually impaired. Red
Explana )
i ; and orange blocks are braille. If you pressed
ion o
the button, you easily could read books
product
through sound.
% Coding - touch sensor, sound
Group | Moving bed Name | Jung=*x, Jux=*

Product
s
picture
&
Plan
Moving bed
: During the day, the bed moves by it self to
livingroom. During the night, the bed moves
Explana ) :
) by it self to bedroom. The bed have light
tion of
touch stand.
product
% Coding — Control statement (IF THEN),
Touch sensor, LED, Control Motor
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