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ABSTRACT

Physical computing is utilizing principles of computing in the process of expressing one’s ideas creatively and
implementing them into tangible objects by combining hardware and software. Recent deployment of open source
hardware and 3D printers increased the accessibility of physical computing. However, incorporating these into ed-
ucational practices requires teachers’ interest and competencies. This study aims to share the perceived oppor-
tunities of developing physical computing based lessons and challenges from teachers’ experiences while primary
teachers participated in learning fundamentals of physical computing and developing lessons. The findings of this
study provide implications to the teachers who are interested in adopting physical computing into classes and in

designing teacher training programs.
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0

Content
Blinking LED
Turning on/off with a switch
Using a servo motor
Blinking LED with a photo resistor
Modeling 3D Cups
Physical Computing Project

(LED lamp responding to environment)

Aoz 4

Introduction to Physical Computing
Making sound with piezo buzzer
Introduction to 3D Printing
Introduction to 123D Design

Egoj[15]¢] 7]
Lesson 2~5 How to use Arduino

o3

<Table 1> Physical Computing Program
Lesson 7~8 3D Modeling (123D Design)

Lesson
Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6
Lesson 7
Lesson 8

Lesson 9~12
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238 FEWNSSS|=2X N20# H3=
<Table 2> Arduino Parts and Layouts
Parts Numbers
Orange board 1
5mm RGB LED 1
330Q resistor 3
Parts 1k Q resistor 1
photo resistor 1
bread board 1
jumper cable 9
Layout

42 OlF0| =2 efy

obFoli HEvl ZHE3EE ofe} o] Lz
3l th<Table 3>.

<Table 3> Arduino Programming

int cds = AO0;

int led_red = §;
int led_green = 9;
int led_blue = 10;

// photo resistor pin setting
// led pin setting

int val = 0;  // photo resistor value
const int TURN_ON_VALUE = 200;

void setupO{
// pin mode setting
// setting LED as output
pinMode(led_red, OUTPUT);
pinMode(led_green,OUTPUT);
pinMode(led_blue, OUTPUT);
// setting photo resistor as input
pinMode(cds, INPUT);

// initialize serial communication
Serial.begin(9600);

void loopO{
// reading photo resistor
val = analogRead(cds);
// printing to the serial monitor
Serial.println(val);
if (val < TURN_ON_VALUE)X{ // in case the light
is less than LED
// turn on led
digitalWrite(led_red, HIGH);
digitalWrite(led_green, HIGH);
digitalWrite(led_blue, HIGH);
}
else{ // if not
// turn off led
digitalWrite(led_red, LOW);
digitalWrite(led_green, LOW);
digital Write(led_blue, LOW);

}
delay(500); // wait 0.5 seconds
)
433D ZHg
T FH9 FHEsS W] A 4 Fo] ¥l
2 5& WEY <kl LEDS} AXE o Y= 319
o} o}l 123D Design[14]& AM&8-sle] A st 344
S GAER AAIE Ae|th<Table 4>.

<Table 4> LED Lamp 3D Modeling

1. make a sphear 2. empty inside of the sphere:

Shell function

3. make a base with cylinder | 4. make a pillar with cylinder

-

6. make a hole to the sphere

5. empty inside of the pillar and base
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7. merge the sphere, base and pillar
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