Journal of The Korean Association http://dx.doi.org/10.14352/jkaie.2018.22.6.639
of Information Education Vol. 22, No. 6, © 2018 KAIE
December 2018, pp. 639-649

O_|h

AA7 ARYe wE B8d PAY 29 BEoz PR A4 AANe 4528 44 B &
slol, 25w S Ee] AFH el Azt AeE -M AT 4 AES EHS F 5 AT B 7N
L o2EOEC] BAH ANEZS A4 AFY BTR $89 5 Qb GERE o e A HAe
Ageh, Ezo|E AvtEEY AAE BEdte] HolHE FHsE Fessh £ HolHE AR A5
afo] oA suol BET 4 YRS ohe FHAE AT Tl MS Awar B AN
e MAE AFY WK i BAANAE TE IR AFY = P ol e BAoNA A Al A
MEES B AR A9t AUE G A AT & At =72 B89 F v

Development of Educational Application for Physical Computing
using Android Smartphone
Tae-Woo Kim®+ Seok-Ju Chun™

Seoul Eunjin Elementary School” - Seoul National University of Education™

ABSTRACT

Physical computing, a concrete operational activity using tools, can help children to understand principles of
computer science by observing interactions between a computer and the real world directly. This study aims to
design and develop an android application to utilize students’ smart phones as a tool of physical computing
education. The application includes one class designed to collect data using android smart phone sensors and an-—
other designed to transfer the data to a computer which students can use to learn programming. The physical
computing application can be used to help students understand the principles of computer science more easily in
schools not equipped with physical computing tools.
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<Table 1> List of existing applications

application . .
P Application Analysis
(producer)
- It has been developed to utilize basic
Scratch connection functions, acceleration
Sensors sensors, and direction sensors with PCs.

(Emant Pte Ltd) The link to the description page at the
bottom of the application will no longer
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work since June 2017.
- Update Date: 2011.10.19.
- No of downloads: 10,000+

- Based on the above Scratch Sensors, it
has been developed to take advantage of
five buttons except for physical sensors.

- Update Date: 2014.4.21.

- No of downloads: 100+

Scratch
Sensors Mod
(Two boys and
their Hats)

-It has been developed to utilize
acceleration sensors, direction sensors,
sound sensors, light sensors, proximity
sensors, sliders, and barometric pressure
sensors. The icons are properly positioned
to understand the function of the sensor.

Physical
Sensors
for Scratch
(moyashi-koub

ou) - Update Date: 2017.3.24.
- No of downloads: 5,000+
- It was developed to serve as a controller
to enjoy the game. Acceleration sensors,
light sensors, and buttons can be used.
Scratcher . .
Instead of pressing a button, voice
Control L. .
. recognition (English only) and gestures
(khanning)

are also available
- Update Date: 2013.10.26.
- No of downloads: 1,000+

- Acceleration sensors, touch sensors,
sliders, and four buttons can be used.
Multi-device connectivity is possible.

- It is not mounted on Google Play Store.
Also, it 1s impossible to run in the latest
Android version (5.0, Lolipop) or later.

Hi Scratch for
Arduino!
(Citilab)
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<Table 2> Sensor list for education
Sensor suitability
ACCELEROMETER suitable
AMBIENT_TEMPERATURE suitable
GRAVITY inappropriate
GYROSCOPE suitable
LIGHT suitable
LINEAR_ACCELERATION inappropriate
MAGNETIC_FIELD suitable
ORIENTATION suitable
PRESSURE inappropriate
PROXIMITY suitable
RELATIVE_HUMIDITY suitable
ROTATION_VECTOR inappropriate
TEMPERATURE inappropriate
SOUND suitable
SLIDER suitable
BUTTON suitable
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(Fig. 1) A flow diagram of sensor service class
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<Table 3> Remote Sensor Connection Protocol

Function Protocol
Messagg http://[1P]:42001/broadcast=[message—name]
broadcasting

Sensor Value http://[IP]:42001/sensor-update=[sensor-na

Changing mel=[value]
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(Fig. 2) A flow diagram of socket service class
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<Table 4> Multi-device connection example

Classification Prefix Sensor value

phonel _accelerometer

phonel_orientation

phonel_gyroscope

phonel_magnetic

phonel _temperature

<Table 5> Activity Design

Activity Screen Configuration
A menu view (View) is located at the top
of the sensor list activity that displays the
connection status and menu. If you press the
menu button in the upper right corner, a menu
consisting of 'Remote Sensor Connection,
Multi-device Connection, Help, Exit’ is

Sensor List displayed.

On the bottom of the menu view is a sensor
view that outputs the sensor values of the
smartphone. From the top, the values of

Smartphone 1 phonel_ - acceleration, direction, gyro, magnetic field,
phonel_humidity light imit; temperature, humidit
1gnt,  proximty, D 3 Y,
phonel_light sound, slider, and button sensor are displayed.
phonel_proximity The remote sensor connection activity is
phonel_button Remote  output in a dialogue form on the main activity
— Sensor  and allows the smartphone to connect with
phonel_slider Connection the PC by entering the IP address of the PC
phone2_accelerometer that acts as a server.
phone2_orientation Multi-device connected activity allows two
phone2_gyroscope Multi-device or more sn?ar.tpho.nes to be connected to a
. PC to be distinguished from each other by
phone2_magnetic connection attaching different prefixes to each sensor
phone?2_temperature name.
Smartphone 2  phone2_

phone2_humidity
phone?_light

phone?2_proximity

phone?2_button

phone?_slider
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(Fig. 3) Start screen (Fig. 4) Enabling a menu view
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<Table 6> Remote sensor connection activation

PC Smartphone
(Server) (Client)
Wired LAN Wireless LAN
o connection connection
Wi-Fi is installed - -
Wireless LAN Wireless LAN
connection connection

Wireless LAN  Hotspot Configuration

WisFi Not connection (Using Tethering)
i-Fi No
. Ad hoc .
installed . Wireless LAN
Netwcka IClnﬁgmeF | connection
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(Fig. 7) Enabling remote sensor connection
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