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HL & SL D.3 Overview
D.3 Program development 

D.3.1 Define the terms: class, identifier, primitive, instance variable, parameter variable, 
local variable

D.3.2 Define the terms: method, accessor, mutator, constructor, signature, return value

D.3.3 Define the terms: private, protected, public, extends, static

D.3.4 Describe the uses of the primitive data types and the reference class string

D.3.5 Construct code to implement assessment statements

D.3.6 Construct code examples related to selection statements

D.3.7 Construct code examples related to repetition statements

D.3.8 Construct code examples related to static arrays

D.3.9 Discuss the features of modern programming languages that enable 
internationalization

D.3.10 Discuss the ethical and moral obligations of programmers
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Topic D.3.3

Define the terms: private, protected, 
public, extends, static
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Exam note! 

This curriculum point relates closely to the details 
published in the JETS booklet. 

You will NOT get a copy of this booklet in the Paper 2 
exam.

http://ib.compscihub.net/wp-content/uploads/2015/04/JETS-Java-rules.pdf
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Access modifiers

ωAccess level modifiers determine whether other classes can 
use a particular field or invoke a particular method.

ωA class may be declared with the modifier public , in which 
case that class is visible to all classes everywhere. 

ωIf a class has no modifier (i.e. the default position) it is visible 
only within its own package.

ωThere are three Java access modifiers:
ïpublic

ïprotected

ïprivate
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Definition: public

ωA class, method, field or constructor that is declared 
public can be accessed from any other class. 

ωTherefore, fields, methods, blocks declared inside a public

class can be accessed from any class belonging to the Java 
Universe.

ωBecause of class inheritance, all public methods and 
variables of a class are inherited by its subclasses.
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Example: public
These routines and variables can be 
accessed from anywhere. 
This means if you have a MathUtil
object in any other class, you can 
use its public methods and 
variables
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Definition: private

ωMethods, variables, and constructors that are declared 
private can only be accessed within the declared class 
itself.

Åprivate is the most restrictive access level. 

ωClasses cannot be private , but methods and variables 
can.

ωVariables that are declared private can be accessed 
outside the class, if public getter methods are present in 
the class.

ωUsing the private modifier is the main way that an object 
encapsulates itself and hides data from the outside world.

See D.2.1
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Example: private
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Definition: protected

ωVariables, methods, and constructors, which are declared 
protected in a superclass can be accessed only by the 
subclasses in any class within the package of the protected 
members' class.

Åprotected cannot be applied to classes.

Åprotected access gives the subclass a chance to use the 
helper method or variable, while preventing a nonrelated
class from trying to use it.
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Example: protected
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Example 2: protected
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Definition: extends

extends is the keyword used in a sub class to inherit the 
properties of a super class 

See D.2.2
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Example: extends
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Definition: static

static is a non-access modifier in Java which is applicable for 
the following:

ωblocks

ωvariables

ωmethods

ωnested classes

To create a static member (variable, method, etc.), precede its 
declaration with the keyword static . 

static variables are used for any property that is common to 
all objects of that type.
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Example 1: static
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Example 2: static
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More on static

ωDeclares a static member of a class that will be the same for 
all members. 

ωThe static keyword in Java means that the variable or 
function is shared between all instances of that class as it 
belongs to the type, not the actual objects themselves. 

ωSo if you have a variable: private static int i = 0; and you 
increment it ( i++ ) in one instance, the change will be 
reflected in all instances.

Also see: http://www.javatpoint.com/static-keyword-in-java

http://www.javatpoint.com/static-keyword-in-java
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Summary of access modifiers

Modifier Class Package Subclass World

public Y Y Y Y

protected Y Y Y N

no modifier Y Y N N

private Y N N N

Å The first data column indicates whether the class itself has access to the member 
defined by the access level- a class always has access to its own members. 

Å The second column indicates whether classes in the same package as the class have 
access to the member. 

Å The third column indicates whether subclasses of the class declared outside this 
package have access to the member. 

Å The fourth column indicates whether all classes have access to the member.


