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Objectstorms: An Idea for K12 Programming Education in
Object-oriented Language

TAKAKO NAKATANI,# SUSUMU KANEMUNE,tt RIE MITARALI,
SHINGO Fukurtt and YASUSHI KUNOt

Information education for K-12 (kindergarten and 12-year-education) will start from 2002.
In this paper, we propose Objectstorms, the concept for K-12 programming education, and
evaluate its educational effectiveness. The method is supported by object oriented program-
ming language named Dolittle. Through Dolittle programming experiences, students learn
the basic concepts of computer. Besides information education, Dolittle can be applied to
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various subjects on phenomena with rules, such as physics and mathematics.
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Fig.1 Syntax of Dolittle.
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Fig.2 An example program in Dolittle.
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Fig.3 Execution results of Dolittle example program.

& 00 “00”0000 “0000”000000
000000000000000000000000
00000 “0000”00000000000000
000000000000000000000000
000000000000000009 000700
000000000000

9: 000000%0)00”’00000000000
000000000000000000 x0000
300y0000 100000000000000000
oooQ

10: 0000 “00”00000000000000
000000000000000000000000
“0p0r’000000

11: 0000000000000 05000000

12:013: 000000000000 0000000
0000000 ‘00007”00000000000
00 “00”000000000000000000
000000000000000000000000
ooooo

00000000000000300000000
000000000000000000000000
000000000000000000000000
0oooooQg

4.2 00000000

00000000000000000000000
00000000000 0000000%700100
0000000000000000000000000

00000000000000000000000
0000000000000000
e 00ODODOOO

0000000000000000000000
0000000000000000000000
0O0ooooo

e 00OOODODOO



Vol. 43 No. 6

01 0D00ooooooooo
Table 1 Library objects of Dolittle.
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Fig.4 Implementation of a formula of free falls by block
object.
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Table 2 Comparison of the control structure of O-O
languages.
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Fig.5 Example of array.
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Fig.6 Execution image of the array example.
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Fig.7 Example using a GUI object.
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Fig.8 Execution image of GUI objects example.
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Fig.9 Introduction of basic grammar in Dolittle.
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Fig.12 The source codes of the sample works “Falling
Leaves” and “Broken Heart”.
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Fig. 13 Falling Leaves: sample work #1.
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Fig. 14 Broken Heart: sample work #2.
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Fig. 15 Evaluation results of delight on Dolittle at
Kamata Junior High School.
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Table 4 Program comparison between LOGO, Java and
Dolittle.
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Fig.16 Rotating triangles animation in LOGO-bou.
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//— 0000000000000 0D0 -
import java.awt.x;
public class Rot extends Frame {
Triangle t1 = new Triangle(180, 200, 60, Color.red);
public Rot(){ setSize(400, 400); }
public void start() {
(new Thread( new Runnable() {
public void run() {
while(true) {
try {Thread.sleep(50);}
catch(Exception ex) { }
t1l.addTheta(0.05);
repaint();
}
}
1)) .start();
}
public void paint(Graphics g){t1.draw(g);}
public static void main(String[ | arg){
Rot app = new Rot();
app.setVisible(true);
app.start();
}
static class Triangle {
double gx, gy, rad, theta = 0.0, d = Math.PI*2/3;
Color col;
public Triangle(double x, double y, double r, Color
o
gx = x; gy = y; rad = r; col = ¢;
}
public void addTheta(double dt){theta + = dt;}
public void draw(Graphics g){
int[ ] x = {(int)(gx+rad«xMath.cos(t heta)),
(int) (gx+rad+«Math.cos(theta+d)),
(int) (gx+radxMath.cos(theta—d))};
int[ | y = {(int)(gx+rad*xMath.sin(theta)),
(int) (gx+rad+«Math.sin(theta+d)),
(int) (gx+radxMath.sin(theta—d))};
g.setColor(col); g.fillPolygon(x, y, 3);
}
}
}

017 JavaOOOODOOOOODOOODOOOOOQODOO
Fig. 17 Triangles rotating animation in Java.
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Fig. 18 Evaluation at the education in practice.
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