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Programming
 Series Overview 

The ten lessons in this series serve as an introduction to programming, and in particular, object-
oriented programming.  The difference between procedure-oriented and object-oriented software 
development is explained.  Although the Java programming language and the jGrasp Integrated 
Development Environment is used, concepts that are general to any programming language are 
emphasised.  The series starts with a lesson that explains the difference between high-level, 
assembly and machine languages and the editing, compiling and debugging activities in program 
development.  The next lessons focus on writing simple programs that include input, output, variables, 
assignments and numerical expressions with emphasis on the importance of data types.  

 
Curriculum Links

The video lessons are designed to address not only the Assessment Standards of the 
Programming and the Software Development Learning Outcome as given in the National 
Curriculum Statement, but to achieve the Learning Outcome itself.
L.O. 4: The learner is able to design, implement, test and deliver efficient and effective 
solutions to problem situations.
Assessment Standards
• Produce an algorithm and its correct traces of simple sequential statements involving 

variables, assignments and numeric expressions.
• Design a simple user interface (output and basic input only) for a real activity of an 

informative nature.
• Draw simple diagrams showing the decision making process involving simple selection 

and looping.
• Call the basic mathematical functions and apply them in programs.
• Understand that simple data comes in different forms and that data typing is important.
• Implement selection and simple looping in a programming environment for a variety of 

simple algorithms.
• Explain effects of rounding and truncation as seen through an application package.
• Use help files effectively for computer application packages.

E
 Educational Approach

Programming is often the most difficult part of the IT syllabus for the learners.  Many educators find 
it difficult to make the paradigm shift from procedure-oriented to object-oriented programming.  To 
help both learners and educators, care is taken to use the correct terminology and to introduce 
the concepts of object-oriented programming from the start. Learners are encouraged to adopt a 
systematic, structured and disciplined approach to solving problems using programs by explaining 
and demonstrating the software development process of analysis, design, implementation and testing.  
The lessons include many demonstrations of writing, compiling, debugging and running complete 
programs.  Lessons are supported by worksheets which can be completed by the learners as they 
watch the videos. It will be necessary to pause the video to allow the learners to complete different 
questions of the worksheet. These worksheets help to keep the learner’s attention and serve as notes 
of the most important concepts.  The key to becoming a proficient programmer is plenty of practice.
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 Series at a Glance 

Lesson title Lesson Outcomes
By the end of this lesson, the learner should be able to:

1.  Introduction to 
Programming

•	 	Explain	the	difference	between	high-level	programming	languages,	
assembly	languages	and	machine	language.

2.  Installing the Java 
Development Kit

•	 	Identify	and	describe	the	tools	you	would	expect	to	find	in	an	integrated	
development	environment	(IDE)	for	software.

3.  Writing a Program •	  Edit, compile and run a simple program.
• Recognise syntax errors.

4.  Introduction to Object   
Oriented Programming

•	 	Explain	the	difference	between	procedure-oriented	and	object-oriented	
programming.

5.  Using Expressions in   
Programmes 

•	 Write	valid	arithmetic	expressions.

6.  Variables and Data 
Types

•	 Write	valid	arithmetic	expressions.
•	 Declare	variables.
•	 Identify	data	types

7. Classes and Objects •	 Describe	classes	and	objects.
•	 Distinguish	between	reference	type	and	primitive	type	variables.

8.  Changing a Program •	 Read	input	from	the	standard	input	stream.

9.  Working with 
Numbers

•	 Convert	strings	to	different	number	data	types.

10.  Format Numbers •	 Format	numbers.
•	 Use	methods	from	the	maths	class
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G  Teaching guidelines 

Lesson 1: Introduction to Programming
In this lesson the difference between machine-, assembly- and high-level programming 
languages is explained, as well as the function of tools such as editors, compilers, 
interpreters and debuggers in the software development process.  
Task
The task for this lesson requires a theoretical understanding of, firstly, the difference between 
machine-, assembly- and high-level programming languages and, secondly, of the tools 
expected in an Integrated Development Environment (IDE).  

Lesson 2: Installing the Java Development Kit
In this lesson we download and install the Java Development Kit and the jGrasp IDE 
(Integrated Development Environment).  This part is included for learners who are not in a 
classroom situation and who have to download and install the software themselves.  It is 
expected that the software has been installed on all the computers in a classroom before 
classes commence. However, it is important that the latest versions of the software are 
used. Take note that some of the instructions shown in the video may be different, due to 
updates to the software. The jGrasp IDE and the Java programming language is introduced 
by compiling and running a small program, “Greetings”, that simply outputs a message to the 
console.
Task
This task could be made practical by asking the learners to identify the tools in the IDE to be 
used in the classroom. 

Lesson 3: Writing a Program 
The learners write, compile and run the small program introduced in the previous lesson.  
Programming style and syntax is discussed and applets and applications are compared. The 
main method of a Java application is also introduced and output of text to the standard output 
stream (console) is explained.
Task
The task for this lesson requires the learners to write a short Java program involving only 
output of text to the console. You could extend your learners by asking them to task output a 
picture composed of characters to the console.  

Lesson 4: Introduction to Object-Oriented Programming
The difference between procedure-oriented and object-oriented software development is 
explained.  We use the “out” object in the Greetings program written in the previous lesson to 
show how classes, objects, methods, attributes and method calls are related to each other.  
Task
The task for this lesson requires the learners to compare the procedure-oriented paradigm 
with the object-oriented paradigm by applying both paradigms to a home biscuit baking 
business.  The learners could be asked to think of their own examples instead
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Lesson 5: Using Expressions in Programmes
In this lesson we review the different type of operators and the difference between integer 
and floating point numbers. We also examine how the remainder operator or “mod” 
(%) works. The order of operations is also discussed. We then write program called 
TemperatureConversion to convert 50 degrees Fahrenheit to Celsius.
Tasks
This task concentrates on the understanding of basic arithmetic expressions in Java.  The 
task could be extended by adding similar examples.  

Lesson 6: Variables and Data Types
The challenge of this lesson is to convert the TemperatureConversion program so that 
includes a variable instead of a given value. We discuss the concept of variables and explain 
that each variable needs a name, a type and a value. The focus in this lesson is on primitive 
data types.
Task
The task for this lesson requires learners to write a program that includes a simple calculation 
of the area of a triangle.  Although this can be done with just an expression in an output 
statement, the learners are required to declare variables for the base, height and area.  This 
means they must choose appropriate data types.  This task could be supplemented by more 
programs that require simple calculations and output, but no input.

Lesson 7: Creating Objects and Reading Input
The concepts of classes, objects and attributes and behaviour of objects are explained 
again using cell phones as an example.  A class diagram is used to document the attributes 
and behaviours defined by classes.  A state diagram is used to document the values of the 
attributes of an object at a particular point in time
Tasks
The learners are asked to demonstrate their understanding of the concepts of classes, 
objects, attributes and methods and the documentation thereof by drawing class and state 
diagrams.  The second task requires an understanding of the difference between object 
variables and primitive type variables.  

Lesson 8: Changing a program 
In this lesson the program “Greetings” is changed to prompt the user for input, and then 
greet the user. Reading input from the standard input stream (keyboard) a line at a time is 
explained which also necessitates explaining importing classes from packages and handling 
exceptions. 
Task
The task requires an application of what they have learnt in the lesson about reading lines of 
text from the keyboard.  This task could be replaced or supplemented by any program that 
reads lines of text, without any conversion to numbers, and outputs them in some other order/
format.
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Lesson 9: Working with Numbers
In this lesson we add code to the “TemperatureConversion” program to read input from 
the keyboard.  The input is stored in a string variable. We discuss the naming rules and 
conventions for classes, variables and methods.  Since we cannot do arithmetic with strings, 
the input must be converted to an integer using the parseInt method of the Integer class.  
This gives rise to a discussion of class (static) methods. The TriangleArea program is then 
also converted to be interactive.  
Task
The first task is a paper exercise to ensure that the learners understand the sqrt, pow, abs 
and round methods of the Math class.  Similar examples could be added.  

Lesson 10: Format Numbers
Since floating-point numbers are required as input and output in the TriangleArea program  
we need to convert of strings to floating-point numbers (parseDouble method of the Double 
class) and the format floating point numbers (using a NumberFormat object).  The Java API 
documentation is used to find out to which package (java.text) the NumberFormat object 
belongs.  The Java API documentation is further explored to learn about the Math class 
including the Math.PI class (static) constant and the Math.round class (static) method.  Since 
the Math.round method returns a long type value, casting is introduced.
Task
This task requires a program that inputs numerical values, performs a simple calculation and 
displays the result, formatted to have exactly two decimal places.  Any other program that 
includes input of numbers, simple calculations and output of the result could be used.




