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Course Name: Intermediate Programming  
Module Name: Introduction to Media Computation 
 
Introduction Page 

Standards  
BCS-IP-7 Students will use and develop algorithms to solve complex problems.                                                      
BCS-IP-8 Students will demonstrate knowledge of advanced object-oriented concepts.                                                                                
CTAE-FS-1 Technical Skills: Learners achieve technical content skills necessary to pursue the 
full range of careers for all pathways in the program concentration.  
CTAE-FS-2 Academic Foundations: Learners achieve state academic standards at or above 
grade level. 
CTAE-FS-4 Problem Solving and Critical Thinking: Learners define and solve problems, and 
use problem-solving and improvement methods and tools.  
CTAE-FS-5 Information Technology Applications: Learners use multiple information 
technology devices to access, organize, process, transmit, and communicate information. 

Introduction Paragraph  
To help introduce the further OOP concepts of inheritance, encapsulation and polymorphism, 
in this module, you will use a multimedia class library that was developed and released under 
a Creative Commons Attribution 3.0 United States License (see Resources) by Mark 
Guzdial and Barbara Ericson at Georgia Institute of Technology.     

Essential Questions: 
 How do you create objects from a constructor? 
 What is the importance of inheritance in object-oriented programming? 
 How are sub-classes created? 
 How do you create an overloaded method? 
 What are the different loop structures used in Java? 

Module Minute (120-130 words only) 
You can write two kinds of programs using Java. Stand-alone programs called applications 
which can be divided into console applications and GUI applications or programs embedded 
in web pages called Java applets.    

Key Terms 
 World | A class that creates a JFrame that is used to hold Turtles. 
 Turtle | Represents a turtle which is similar to a Logo turtle.   
 Inheritance | A way to define a new class using classes which have already been 

created.     
 Parameters | Additional information passed to a method needed to execute. 

 
What to Expect: 
In this unit, you will be responsible for completing the following items:  
 Creating Objects from a Constructor Discussion 
 Using Methods Assignment 
 Created Overloaded Methods Assignment 

http://cms.gavirtualschool.org/Shared/Electives/IntermediateProgramming/IntroductionToMediaComputation/index.html
http://www.developer.com/java/other/article.php/3788086/Getting-Started-with-the-Turtle-Class-Multimedia-Programming-with-Java.htm#Resources


 
 
 
Lesson Topic 1: Downloading Files and Testing 
 

1. Create a directory intermediate programming on your C drive on your computer.  
Copy the 2 zip files to your machine and unzip them into the intermediate 
programming folder: 
 bookClasses-3-9-10 
 mediasources-no-movies-7-30-06 

2. Once you have unzipped the files, open the mediasources-no-movies-3-9-10 folder and 
find the mediasources folder and copy it directly into the intermediate programming 
folder. It contains the media files we will use.  
 Create a subclass 

 
Software Installation and Testing  

 
1. In Dr. Java, click on Edit, preferences and add  

classpath.  Browse to find the booklass folder 
and add  it to the classpath.  Apply and OK.    
You are set.  

 

 

 

 

 

 

 

 

 

 

 

 

Software Installation Testing:  
Create the following in Dr. Java 
 
public class MultiMediaTest 
 { 
public static void main(String[]args)  
  { 
    World w = new World(300,300);  
    Turtle t = new Turtle(w);  
  } 
} 
 
1. Save as MultiMediaTest in your 

multimedia folder.  
2. Compile and run.  
3. You should see a turtle in a frame called 

World.  
If you do not see the World and Turtle go 
through the instructions again and retry.    
 

 

Comment [KG1]: Insert “bookClasses-3-9-
10.zip” file here please. 

Comment [KG2]: Insert “mediasources-no-
movies-7-30-06.zip” here please. 



public class MultiMediaTest 
 { 
public static void main(String[]args)  
  { 
    World w = new World(300,300);  
    Turtle t = new Turtle(w);  
  } 
} 

 

Constructor Summary 

World()  

          Constructor that takes no arguments. This 

creates a default world of width 640 and height 

480.   

World(boolean visibleFlag)  

          Constructor that takes a boolean to say if this 

world should be visible or not (true or false)  

World(int w, int h)  

          Constructor that takes a width and height for 

this world passed through the parameter 

 

Constructor Summary 

Turtle(int x, int y, 

ModelDisplay modelDisplayer)  
          Constructor that takes the x and y and a 

model display to draw it on 
 

Turtle(int x, int y, Picture picture)  

          Constructor that takes the x and y and a 

picture to draw on 
 

Turtle(ModelDisplay modelDisplay)  

          Constructor that takes the model display  

Turtle(Picture p)  

          Constructor that takes a picture to draw on  

 
 

 
Lesson Topic 2: Using Multimedia in Java  

We used two classes for the test class from the multimedia 
library.   

World:  The World is a class that creates a JFrame that is used 
to hold Turtles.  
Turtle:  The Turtle class represents a turtle which is similar to a 
Logo turtle.  This class inherits from SimpleTurtle. Inheritance 
will be discussed in another lesson.    
 
Explaining the MultiMediaTest Class   

1.  We created a World object called w from the 
World class.  Refer to the Constructor Summary 
from the World Class to view the three ways to 
create a World.   

We used the third constructor to create our 
World which takes a width and a height as a 
parameter.  

2.  We created a Turtle object called t from the 
Turtle class.  Once again we used the third 
constructor to create a Turtle that takes the 
model display as a parameter.  The model 
display is our World object we created.  

When you create an object Java creates a reference to the object.   

Creating Objects from a Constructor Discussion  

It is now time to complete the Creating Objects from a Constructor discussion. Please go to the 
Assessments drop-down menu and choose 
Discussions.   

In the MultiMediaTest Class do the following:  

1.  Create a World object called w2 using the first 
constructor for World.   (takes no arguments).   
World w2 = new World();  
2.  Create a Turtle object called t2 using the first 
constructor.  Pass (100, 200, w2) through the 
parameter.  
Turtle t2 = new Turtle(100,100,w2);  
3.  Create a World object called w3 using the 
second constructor and pass (false) through the 
parameter.  
World w3 = new World(false);  
4.  Create a Turtle object called t3 using the third constructor and pass (w3) as the model 
display. 

file:///F:/Seagate/Material%20for%20course/module%205/doc/World.html%23World()
file:///F:/Seagate/Material%20for%20course/module%205/doc/World.html%23World(boolean)
file:///F:/Seagate/Material%20for%20course/module%205/doc/World.html%23World(int,%20int)
file:///F:/Seagate/Material%20for%20course/module%205/doc/Turtle.html%23Turtle(int,%20int,%20ModelDisplay)
file:///F:/Seagate/Material%20for%20course/module%205/doc/ModelDisplay.html
file:///F:/Seagate/Material%20for%20course/module%205/doc/Turtle.html%23Turtle(int,%20int,%20Picture)
file:///F:/Seagate/Material%20for%20course/module%205/doc/Picture.html
file:///F:/Seagate/Material%20for%20course/module%205/doc/Turtle.html%23Turtle(ModelDisplay)
file:///F:/Seagate/Material%20for%20course/module%205/doc/ModelDisplay.html
file:///F:/Seagate/Material%20for%20course/module%205/doc/Turtle.html%23Turtle(Picture)
file:///F:/Seagate/Material%20for%20course/module%205/doc/Picture.html


Turtle t3 = new Turtle(w3);   
5.  Compile and run.  Do you see w and w2 containing Turtles t and t2?  
6.  Now change the parameter information for w3 to true.   
World w3  = new World(true);   
7.  Compile and run.   Did you see three worlds displayed?     
 
Additional Questions: 
1.  What did you notice about the color of the turtle in each of the worlds? 
They were different colors.    
2.  What assumptions can you make?  
The constructor must contain code to generate a different color when a turtle is created.    
 
 

Lesson Topic 3: Inheritance in Object-Oriented Programming  
 

Inheritance is a major part of Object Oriented Programming. Every class inherits from the class 
Object.  It is at the top of the hierarchy in Java.    
 
Inheritance is a way to define a new class using classes which have already been created.  The 
bookclasses folder contains classes that have already been defined.  We have used two of the 
classes World and Turtle.     
 
Open World.java and Turtle.java you will notice they both extend other classes.   The word 
extends is used to allow a class to inherit from another class.   The Turtle inherits from the 
class SimpleTurtle.    public class Turtle extends SimpleTurtle  and the World class inherits 
from JComponent.  public class World extends JComponent. 

 
The word extends allows the class to inherit all the field data and methods from the class it is 
extending.   



SUB CLASS 

The Turtle class inherits the field data and 

methods from the class SimpleTurtle.    

Turtle is the subclass.   It is also called the child 

class.   

 

public class Turtle extends SimpleTurtle 
{ 
Open Turtle.java from the bookclasses folder.  
Scroll to the bottom and find the main method. 
Compile and run.  
Look at the main method:  Compile and run     

public static void main(String[] args) 

  { 

    World earth = new World(); 

    Turtle t1 = new Turtle(earth); 

    t1.forward(); 

} 
A World and Turtle object were created.  The Turtle 

object used the forward method from SimpleTurtle.   This 

will move the Turtle forward 100 pixels.  The Turtle pen is 

down so it draws a line.  

 Since Turtle extends SimpleTurtle this 

method can be called by the Turtle object 

directly even though it is in the SimpleTurtle 

class.  It was inherited!        

SUPER CLASS 

SimpleTurtle is the super class.   

It is also called the parent or base class.    
 
These are the method headers in the 
SimpleTurtle class that Turtle inherits 
and can use.   
 
 
backward()         //goes backward 100 pixels 
backward(int pixels) 
forward(int amount)   
forward()            // moves forward 100 pixels 
getDistance(int x, int y) 
getHeight() 
getWidth() 
getXPos() 
getYPos() 
getBodyColor() 
getName() 
turnLeft() 
turnRight() 
turn(negative will turn left angle) 
turn(postive number will turn right angle) 
turnToFace(Turtle Object)  
moveTo(x,y)      
hide()      
show()   
penDown(boolean)   
penUp(boolean)    
setPenWidth(int width) 
setColor(java.awt.Color.BLUE);   
setBodyColor(java.awt.Color.BLUE);    
setShellColor(java.awt.Color.BLUE); 
setPenColor(java.awt.Color.BLUE); 
 
COLORS THAT CAN BE USED AS COLOR WORDS:    

BLACK, BLUE, CYAN,DARK_GRAY, GRAY, GREEN, 

LIGHT_GRAY, MAGENTA, ORANGE, PINK, RED, 

WHITE, YELLOW.  

 
 

ASSIGNMENT: Using Methods to Create New Methods and Sending Messages to Objects  
 
1. Add the following code to The Turtle class main method after the.    Add (100) in the 
parameter for the t1.forward() method.    Compile and run.   What shape was created?    
 
t1.forward(100); 
t1.turnRight(); 
t1.forward(100); 
t1.turnRight(); 
t1.forward(100); 
t1.turnRight(); 
t1.forward(100); 
 
2. Below the methods section and above the main method, create a method called  
public void drawSquare() { 
this.forward(100); 
this.turnRight(); 



this.forward(100); 
this.turnRight(); 
this.forward(100); 
this.turnRight();  
this.forward(100);  
} 
 
Notice the difference in the code in the main method and the code for the methods we created.  
Methods invoked in the main method are invoked by the object of the class using the dot operator.   
 
Example:  t1.forward(100);  
 
When you create your own method, you either use the word this to reference any object created 
invoke the method or just use the method name.     
 
Example:    this.forward(100);       or    forward(100);            
 
3. Delete the code from the main method that you typed from 1 above.      Call the 
drawSquare method in the main method using the t1 object created.     
 
t1.drawSquare();    
Save Compile and run.  You should see the same results.    
 
4. Add code to change the color of the line after each turn. Use the setPenColor method.   
We need to import the Color Class to use its methods.     Scroll to the top of the Turtle class 
and make sure the java.awt.* package has been imported.    
 
It should read:   import java.awt.*;   
 
If not, type it as the first line in the program.      

 
Add the following statement to use the setPenColor method  
 
 setPenColor(Color.BLUE); 
 
Place it before each this.turnRight() statement in the method.   
Therefore, you should have it four times in your method.     
 
Change the color each time using one of the thirteen color words so each side of the shape 
will be a different color.     
 
Examples:   Codes to change color of pen and Turtle  
this.setPenColor(Color.RED); 
this.setPenColor(Color.BLUE); 
this.setPenColor(Color.YELLOW); 
this.setShellColor(Color.GREEN); 
this.setBodyColor(Color.MAGENTA); 

 
Save Compile and Run  
 



DrawingTurtle Constructor  
 
DrawingTurtle constructor is just like Turtle. The word super says 
go to the parent class and use the assignment for x, y, 
modelDisplay as specified there.    
 
public DrawingTurtle (int x, int y, ModelDisplay modelDisplayer)  
  { 
    // let the parent constructor handle it 
    super(x,y,modelDisplayer); } 
  //  gets assigned to the field data from parent class.   
  } 
  

Creating Methods to Draw other Shapes 
The drawSquare method repeated forward and turnRight 

four times since a square has four sides.    The method for 

turnRight() from SimpleTurtle is a 90 degree angle.   

 

To create any shape you need to know the number of 

sides and the degree of turn.    

 

Since the outside area of any polygon is 360, the degree 

of turn is determined by dividing 360 by the number of 

sides.    

 

Formula:    360/number of sides  

 
In our programming exercise you are going to create a 

class that extends Turtle.  It is called DrawingTurtle.  You 

will create methods with the pen object to draw different 

polygons.  

 

 
 

 

 

 

 
 
 

Parameter:   Additional information passed to a 

method needed to execute.   Values inside the 

parameter are called arguments 

Lesson Topic 4: Creating A Sub-Class, Using Methods from the Parent, Creating Overloaded 
Methods 

 
Methods That Take Input  
 
We created a method in the Turtle class to draw a 
square. This method used the value 100 in the 
forward method to make the turtle go 100 pixels 
each time the forward method was called.   When we 
invoke the drawSquare() method, the turtle will 
always go forward 100 because it has been hard 
coded into the method.    
 
A better method would be to allow the user to select the value to move forward when the method 
is called.     
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Method Header to allow User 

Input:  

 

public void drawSquare(int 

sideLength) {  

Original method header: 

    

public void drawSquare() 

{            

These two methods have the same name.   The only 

difference is one requires parameter information when 

invoked.    

 

The new User Input method is called an overloaded 

method.   An overloaded method is a method that has 

the same name as another method in the class but has 

information passed through the parameter.    

 

Now the variable sideLength will be used to replace the 

hard coded value of 100 in the forward method.    

 

forward(sideLength);             

 

When the method is called the user will supply the 

length to move forward.  

 

t1.drawSquare(200);            

 

This makes the method more useable because you can 

create squares of different sizes very easily without 

having to change the code each time.   

 
 



ASSIGNMENT:  Creating Overloaded Methods  
 
1.  Open the class called DrawingTurtle.   
 
DrawingTurtle extends Turtle so it now inherits the methods from Turtle and SimpleTurtle.   
 
The constructor has been reused from Turtle which reused the constructor from 
SimpleTurtle. The word super allows the class to reuse the constructor from the parent 
class.   

 
2. Under the methods section create the following method to draw a square where the side 
length is passed through the parameter.  
 
public void drawSquare(int sideLength) 
  { 
    setPenColor(Color.BLUE); 
    forward(sideLength); 
    turnRight(); 
    setPenColor(Color.MAGENTA); 
    forward(sideLength); 
    turnRight(); 
    setPenColor(Color.GREEN); 
    forward(sideLength); 

    turnRight(); 
    setPenColor(Color.RED); 
    forward(sideLength); 
    } 
 
3. End the class with a curly brace 
     Save it as DrawingTurtle.java 
 
4. Create a new class called DrawingTurtleTester 
 
public class DrawingTurtleTester  { 
 
public static void main(String[]args)  { 
World w = new World();  
DrawingTurtle draw = new  DrawingTurtle(300,400, w); 
 draw.drawSquare(100);   }   
} 
 
5. Compile and run 
 
6. Determine the amount of turn by using the above formula.  Use the turn(int degree) and 
forward method to create the following methods below the drawSquare method.     
 
public vid drawRectangle(int width, int height, int degree) 
public void drawPentagon(int sideLength, int degree)  
public void drawHexagon(int sideLength, int degree) 
public void drawOctagon(int sideLength, int degree) 
public void drawDecagon(int sideLength, int degree) 
 



Call the methods in DrawingTurtleTester.  
   draw.drawRectangle(100,200,90);  
   draw.drawHexagon(100, 60); 
    draw.drawPentagon(100, 72); 
    draw.drawDecagon(50, 36); 
    draw.drawOctagon(75, 45); 

 
 

Lesson Topic 5: Iteration 
 

When we want to do the same process over and over again, we will want to use an iteration 

structure. The methods we created in the DrawingTurtle repeated the same process over and over 

again.  

 
There are three different loop structures in Java:  
  
For Loops 
For loops are considered definite loops. The compiler knows the number of times the loop is 

executed prior to the start of the loop. 

  

Structure of a For loop 

 for (initialization; condition;increment) 
{ 
 //body   
} 
 
 

While Loops – Pretest Loop 
  
A while loop is considered to be an Indefinite Loop.  A while loop evaluates a boolean condition 
and executes the statements as long as the condition is true.   It will not execute if the condition is 
false.  The condition is checked at the top so it is called a top controlled loop.     
  
Structure of a while loop  
while ( boolean expression) 
{ 
//body…which includes increment. 
} 
 
 
 
Do... while loop – PostTest Loop 
A do while loop will execute at least once.  The condition is checked at the bottom so it is a bottom 
controlled loop.     
Structure of a do...while 
  
do{ 
//body 
}while (boolean expression) 
 

Remember the ++ means to increment 
by 1.   
  i              i < 5             print           
increment 
 0                   T                 0 
 1 
1       T  1 
 2 
2 T  2 
 3 
3 T  3 
 4 
4 T  4 
 5 
5 F                  stop  
  

Example:  

 

for(int i = 0; i < 5; i++){ 

System.out.println(i);  

} 

 

Example:  

int i = 0;  
while (i < 5) { 
System.out.println(i); 
i++;  
} 

Remember the ++ means to increment 
by 1.   
  i              i < 5             print           
increment 
 0                   T                 0 
 1 
1       T  1 
 2 
2 T  2 
 3 
3 T  3 
 4 
4 T  4 
 5 
5 F                  stop  
  

Example:  

int i; 

do{ 

System.out.println (i); 

i++; 

}while (i <5); 
 

Remember the ++ means to increment 
by 1.   
 i                print             i++         
 i<5                  0                   0                
 1  T 
1       1  2 
 T 
2 2  3 
 T 

Comment [KG3]: Insert the “Iteration” Learning 
Object after here please. 

file:///F:/Seagate/AP%20Computer%20Science/Crystal%20AP%20Class/APCS%20Workshop/Crystals%20Files/04%20unit%20-%20loops/iterations/iterations/iterations3.html
file:///F:/Seagate/AP%20Computer%20Science/Crystal%20AP%20Class/APCS%20Workshop/Crystals%20Files/04%20unit%20-%20loops/iterations/iterations/iterations3.html
file:///F:/Seagate/AP%20Computer%20Science/Crystal%20AP%20Class/APCS%20Workshop/Crystals%20Files/04%20unit%20-%20loops/iterations/iterations/iterations4.html
file:///F:/Seagate/AP%20Computer%20Science/Crystal%20AP%20Class/APCS%20Workshop/Crystals%20Files/04%20unit%20-%20loops/iterations/iterations/iterations4.html


public class CreatePictureAndSound 
{ 
    public static void main(String[]args) 
  { 
   Picture p = new Picture("C://intermediate programming// mediasources//butterfly1.jpg"); 
    p.show();  
  Sound s = new Sound("C:\\ mediasources\\thisisatest.wav"); 
    s.explore(); 
 
  } 
} 

This is the constructor for Picture.                   This is the constructor for Sound.  

public Picture(String fileName)                             public Sound(String filename) 

 

To create a Picture or Sound object you must know the directory path to the picture and sound.    

 

To find the path, open the mediasources folder and find the butterfly1.jpg picture.  Look at the 

address and copy it.   Find the sound thisisatest.wav.  

  

The file path will be passed through the parameter when the Picture and Sound object are 

created.     

 
Picture p = new Picture("C:\\intermediate programming\\mediasources\\butterfly1.jpg"); 
Sound s = new Sound("C:\\ mediasources\\thisisatest.wav"); 
 
 

*Notice you cannot use the \ in Java.   You need to put two \\.   

 

 

Type the class below save compile and run.   We will work with pictures and sound in the next 

module.  

 
Lesson Topic 6: Creating a Picture Object and Sound Object  
 
We can manipulate pictures in Java by making a picture object out of a JPEG file and changing the 
pixels in the picture.   
 
We can also create a sound clip and manipulate parts of it differently.  
The bookclasses folder contains two classes that we will work with.  
 
*Picture extends  SimplePicture 
*Sound extends SimpleSound 

 

Lesson Topic 7: Concepts Summary  
 

 Each object needs a unique way to refer to it 
• In Java we call this declaring a variable  

 You can create new methods 



• visibility returnType  name(Type name, Type name, …) 
• Let’s you reuse a block of statements 

 You can pass parameters to methods 
• To make them more flexible and reusable 

 You can create subclasses of other classes 
• They will inherit fields and methods from the parent class 

 
Introduction to Media Computation Quiz 
It is now time to complete the Introduction to Media Computation quiz. Please go to the 
Assessments drop-down menu and choose Quizzes to take your quiz. You will have a limited 
amount of time to complete your quiz; please plan accordingly. 
 
Module Wrap-Up 
To be sure that you have completed all of the assignments for this module, review the list below. 
Click on the assignment to revisit the page in the content where it is located. 
 Creating Objects from a Constructor Discussion 
 Using Methods Assignment 
 Created Overloaded Methods Assignment 

 
Final Assessment 
Using iteration Project 
 
Open DrawingTurtle.java.    Rename it DrawingTurtleLoop.    Change each of the constructors 
name to DrawingTurtleLoop as well.  Save the file as DrawingTurtleLoop.      
 
1.  Revise the methods to use a for loop.   
        
Below is the drawSquare method as an example:  
 
public void drawSquare(int sideLength, int degree)    // sideLength is passed as user input in the 
method call 
{ 
// the initializer will be 0 (int i = 0;)  the condition will be (i< number of sides) then increment i 
 
for(int i =0; i < 4; i++) {         // iterate 0,1,2,3  stop      iterate 4 times 
forward(sideLength);  
turn(degree);  
} 
} 
 
This will repeat the statements forward and turn four times.    
 
2.  Change the remaining methods to use a for statement.  Change the condition to be < 
number of sides for each shape.     
 
3.  Open the DrawingTurtleTester.      Rename it DrawingTurtleLoopTester.      
 
4.  Change the object class name that you created to DrawingTurtleLoop in the main 
method.  DrawingTurtleLoop draw = new DrawingTurtleLoop(w); 
 
5.   Save Compile and run.      

Comment [KG4]: Insert “DrawingTurtle.java file 
here please. 



 
6.  Create one method that will create any shape by passing it the sideLength, degree and 
number of sides 
  public void anyShape(int sideLength, int degree, int sides)  
Call it in the DrawingTurtleLoopTester class  
 
7.  Create a nested for loop that create a spiral graph shape.    The outer loop should loop 
25 times.   The inner loop will be the same in the above method.    Once the inner loop ends, 
use the turn method.  It will create the shape, turn and create the shape again.    
  
public void drawFlower(int sideLength, int degree, int sides) 
{ 
for(int i = 0; i < 25; i++){ 
 for(int x = 0; x < sides; x++){ 
 forward(sideLength);  
 turn(degree);  
} 
turn(degree);  
} 
} 
 
Call the method in the DrawingTurtleLoopTester class.    
 
draw.drawFlower(50,36,10);  // this will draw a decagon 25 times.   
 
8. Use different shapes and see the different designs it makes.  Save and upload to the 
Dropbox folder. 
 
 

The outer for loop specifies how many 
times the inner loop will execute.    
Once execution passes from the outer 
for loop the inner loop will continue to 
execute until it is false.  It exits  the 
inner for loop and the outer for loop is 
incremented.     


