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This handout, together with its corresponding tutorial (ScoreWorld), provides a basic demonstration of how to display the score in a Greenfoot scenario. The ScoreWorld scenario is not a complete game. Rather, it demonstrates how to dynamically display a numerical or graphic representation of a player’s score based upon collision events between the player object and an inventory object.  
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In this scenario, the player’s (Patrick’s) motion is controlled by the arrow keys. As Patrick moves about the game space, he collides with ice cream cones in order to collect points. Points are represented two ways: numerically as the score, and graphically by a row of cones that is drawn at the top of the screen as Patrick collects them. 

Our scenario includes four Actor classes: Patrick, Cone, Sign, and Scoreboard. The Patrick object moves about the world, collecting cones and incrementing the variables that control the score with each cone collected. The Cone and Sign objects do not have an act() method; they just sit idly on the screen waiting for a collision to occur between themselves and the Patrick object. The Scoreboard has neither an act() method nor an image, because it is used to dynamically draw the score in the scenario’s World. 

We’ll work our way step-by-step through the coding of each of these classes. 
The Scoreboard class: Class declaration, drawstring() and setImage()
The Scoreboard class will use the drawstring() and setImage() methods to draw the score in the world, so we do not need to set its image. 

1
public class ScoreBoard extends Actor

2
{

3   

// create an image for ScoreBoard class and draw text 

4  

public ScoreBoard(String text)

5 

{

6       

GreenfootImage img = new GreenfootImage (70, 25);

7       

img.drawString(text, 5, 20);

8       

setImage(img);

9    

}

Line 1 is the standard class declaration, identifying Scoreboard as a subclass of the Actor class. Lines 4 through 9 are the constructor for this class: here we’ll determine the appearance of the score when it is drawn in the world. 

Line 4 tells us that the ScoreBoard object will be accessible (or visible) to other objects in the scenario, and that its parameter will be of type “String,” consisting of a string of characters (we’ll initiate this string when we construct the ScoreBoard object in the World class).  

On line 6 we define a field “img” of the type GreenfootImage, which contains a transparent image of 70 pixels in width and 25 pixels in height. Because we don’t use any method to give our image a color, it will be transparent. On line 7, we assign a drawstring() method to the “img” field, which will display the string “text” (as declared in the ScoreBoard constructor). The remaining two parameters define the position of the text string relative to the dimensions of the ScoreBoard object: the left position of the string will be 5 pixels to the right of the Scoreboard object’s left side, and the bottom position of the string will be 20 pixels below the top edge of the ScoreBoard object.
Lastly, on line 8 we place a setImage() method, which will draw the ScoreBoard object in the World. 

The World class: constructing and initiating the ScoreBoard object

In our World class (ScoreWorld()) we position and initiate the ScoreBoard object so that it displays within the scenario.

1        
// create field to hold ScoreBoard class      

2
ScoreBoard scoreboard = new ScoreBoard("Score:");

3       
// instantiate the ScoreBoard class

4      
addObject(scoreboard, 50, 50);
Line 2 creates a field which will reference the ScoreBoard class; we include an initial parameter for its string: “Score:” 

On line 4, we position the ScoreBoard object within the world at the location where x=50 and y=50 (or near the upper left corner of the world).

The ScoreWorld() class includes just needs two additional elements: the constructors for the Patrick and Cone objects.

For the Patrick object’s constructor, we need to pass the scoreboard field as its parameter:

        Patrick patrick = new Patrick(scoreboard);

        // constructor for Patrick class

        addObject(patrick, 100, 250);

in order to make the Scoreboard object accessible to the Patrick object. The reason for this is that we will be passing the value of every new score from Patrick’s checkCollision() method, as explained below. Unless the Patrick object can access the ScoreBoard object, it will have no way of displaying the new score when it changes.

The Patrick class: Collecting cones and incrementing the score
In the Patrick class, we read the current value displayed by the ScoreBoard() class, and, using variables, we change the score every time the Patrick object collects a new Cone. To begin, we declare two variables directly beneath the Patrick() class declaration. The first variable – score – has the type ScoreBoard and contains the current value (“Score: ?”) of the  ScoreBoard string at any given moment of the game. The second variable holds an int data type, and is used to increase the value of the score each time a Cone is collected.
1
public class Patrick extends Actor

2

{

3
   
// declare variable "score" of type ScoreBoard() 

4    

private ScoreBoard score;

5    
// declare variable counter to increment score with each collision

6

private int counter = 0;

7
8
9.

public Patrick(ScoreBoard scoreboard)

10


{ 

11        
     
// assign the current string “scoreboard” to the variable “score”
12  


score = scoreboard;

13    


}
On line 9, the constructor for the Patrick object includes a parameter that returns the value of the ScoreBoard object. On line 12, this value is stored in the “score” variable, which will be referenced in the checkCollision() method used to increment the score.
The Scoreboard class: Creating a method() to refresh the score
Before we create the checkCollision() method in our Patrick() class, we need to construct a method in our Scoreboard() class that will redraw the score as new points are scored. To do this, we’ll write a setText() method.

13

// update score using setText() - see the Patrick checkCollision() method

14    

public void setText(String text) 

15    


{

16        

GreenfootImage img = getImage();

17        

img.clear();

18        

img.drawString(text, 5, 20);

19    


}

The setText() method does not need to be placed in the ScoreBoard’s  act() method, because it will be called not here but in the Patrick() class’s checkCollision() method.
Line 15 creates a new local field of type GreenfootImage which will always hold the current ScoreBoard image. On line 16, that current image is cleared, and on line 17 the drawString() method is invoked to draw the new score over the existing image. The new score, as we’ll see below, will be passed from the Patrick object’s checkCollision() method to the ScoreBoard class’s setText() method.
The Patrick class: Using the checkCollision() method to increase the score    

The act() method of the Patrick() class includes the keyboard instructions to move the Patrick object around the screen. It also contains a call to the checkCollision() method, which will (1) test for the presence of a cone; (2) remove the cone if  a collision is detected; (3) increase the value of the counter variable by 1; and call the setText() method of the ScoreBoard() class in order to pass along the new score. 
1
public void checkCollision()

2    
{

3        
//declare field of type Actor (Cone)

4        
//then set that actor to contain object that is intersecting (colliding) with Patrick

5        
Actor Cone = getOneIntersectingObject(Cone.class);

6        
// if there has been a collision . . . 

7        
if (Cone != null)

8        

{

9            
// remove the Cone

10            
getWorld().removeObject(Cone);  

11            
// add one point

12           
counter ++;

13            
// send the new score to the setText() method in the ScoreBoard() object

14            
score.setText("Score: " + counter);

15           
getWorld().addObject(new Cone(), 15 * counter, 20);

16        
}  

17
}
Line 5 above sets up a field to detect the presence of Cone object; then on line 7 a conditional expression is created which invokes all of the instructions we wish to convey each time a collision occurs. 

The checkCollison() method first removes the Cone object from the scenario (line 10), and increments the value of the counter variable by one point (line 12). We then call the setText() method (line 14) which uses the current value of the counter variable to construct a new string (“Score:” + counter) to be passed back to the ScoreBoard object, where it will be redrawn using the drawstring().  With this, the numerical score will be increased each time the Patrick object collides with (or “collects”) a cone. 
Line 15 demonstrates how the counter variable can be used in conjunction with a constructor for the Cone() class in order to graphically represent the score. This constructor creates a new cone object with every collision, drawing it 15 pixels to the right of the previous Cone object, along a specific plane defined by the y-axis.

Challenges:

Create a scoring scenario in which the player’s score decreases, rather than increases, with each collision.

Display lives.

Using graphics, create a scenario that includes multiple types of inventory and display them on screen when they are collected (inventory can mean money, ammo, keys, etc.).
Display health using a counter variable and graphic display.

How to manage scoring


and inventory in Greenfoot








