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Module 5 
Programming using Selection Statements and Boolean Expressions 

About this Module Learning Outcomes/Success Criteria (WILF) : 
This unit builds on students’ programming knowledge and provides them 
with the basis for using Boolean Statements and Expressions.  Students 
are challenged to program a robot that appears to be intelligent – a robot 
that can successfully navigate around a maze. 

All students will be able to understand that problems need to be broken down into more 
manageable parts; and how selection statements can be used to provide alternate paths in a 
solution. They will also be able to sequence a set of selection statements; be able to nest ‘if’ 
statements to enable two inputs to be checked; understand that Boolean logic combines Boolean 
operators; be able to identify the outputs of a truth table for a group of connected Boolean 
operators; they will know that two algorithms that solve the same problem may not be the same. 
Most students  should combine selection and Boolean operators AND and OR;   be able to 
represent nested ‘if’ statements; be able to combine ‘if’ selection and Boolean operators; be able 
to use ‘if else’; and will understand how different forms of ‘if’ statement can affect the 
organisation of programs; understand how flowcharts can be used to model repetition. 
Some students will be able to  write algorithms that use selection statements with Boolean 
operators; be able to combine selection statements and Boolean operators including NOT; be able 
to combine a range of selection statements and Boolean expressions in a program; and 
understand the best type of ‘if’ selection statement to use; be able to carry out detailed analysis 
of where loops can be used within a program. 

Where the unit fits in: Cross- curricular Links: 

Computing 
� Algorithm Design                 
� Programming and Development 

Literacy:  
Formulating command sets 
 
Maths: 
Boolean logic, Algebra 
 
Science: 
Circuits 
 
SMSC: 
Spiritual – Limitations of technology –  Pros and cons of instruction set design 
Moral – Listening to others and working as a class. Use of data and the moral issues surrounding it 
Social – Risks of data security and ways to prevent those    



  

 
Module  Week Topic  Teaching Activities Learning Objectives Resources 

5 1 If selection 
statements and 
Boolean 
Operators 

� Show students the video at 
www.youtube.com/watch?v=_L9rkLAskWU 
from the micro mouse competition showing 
a robot solving a maze, the challenge for 
this unit. 

� Using the Student’s Book, draw a parallel 
between human senses and the sensors 
robots use to answer the questions raised 
by the process of selection 

� explain how to create an algorithm using 
‘if’ statements 

� Introduce the Boolean operators AND, OR 
� Explain how to refine selection statements 

using AND, OR 
 

Students will be able to… 
� Understand that problems need to be 

broken down into more manageable parts 
� Understand how selection statements can 

be used to provide alternate paths in a 
solution  

� Be able to sequence a set of selection 
statements 

 
� HA’s :  Write algorithms that use selection 

statements with Boolean operators 
 
 

Pages 46–51 in Compute-IT 2 
Student’s Book 
Scratch 5.1A Part completed 
5.1.4 Compute-IT  
Worksheet 5.1A Programming 
selection to make decisions  
Scratch 5.1B Part completed  
5.1.6 Compute-IT Worksheet 
5.1B Animal classification  
Scratch 5.1C Example solution 
for 5.1.4 Compute-IT  
Scratch 5.1D 
Example solution for 5.1.6 
Compute-IT 

2 Nesting 
selection 
statements and 
the NOT 
operator 

� Discuss nesting and nested selection 
statements using the Student’s Book 

� Explain how Boolean operators such as 
And, OR can be represented using Venn 
Diagrams 

� Introduce students to the NOT Boolean 
operator  and emphasise how it can be 
used to avoid too much nesting and 
thereby simplify code and make it much 
easier to debug 

� Explain that using a NOPT operator makes 
a solution very efficient 

Students will be able to… 
� Be able to nest ‘if’ statements to enable two 

inputs to be checked  
� Understand that Venn diagrams can be 

used to demonstrate graphically nested 
selection sequences Be able to use the NOT 
operator 

� Be able to combine selection statements 
and Boolean operators including NOT 

Pages 52–57 in Compute-IT 
2 Student’s Book  

Worksheet 5.2 Laws of 
robotics Venn diagram 
Scratch 5.2A Laws of 
robotics with ‘if’ statements 
Scratch 5.2B Laws of 
robotics with ‘if else’ 
statements Scratch 5.2C 
Example solution 1 for 5.2.5 
Compute-IT Scratch 5.2D 
Example solution 2 for 5.2.5 
Compute-IT Scratch 5.2E 
Example solution for 5.2.7 
Compute-IT 



  

Module  Week Topic  Teaching Activities Learning Objectives Resources 

3 Using Boolean 
Logic 

� Discuss Boolean operators and their 
corresponding truth tables 

� Create Boolean circuits using wires, bulbs 
and gates if possible 

� Explain that using ‘if and selection 
statements rather than nested ‘if’ selection 
statements can make a program more 
efficient 

� Introduce the concept of ‘if else’ 
� Get students to improve their programs 

using these concepts 
  

Students will be able to… 
� Be able to use ‘if’ statements with AND 

Understand that  
� Boolean logic combines Boolean operators 
� Be able to identify the outputs of a truth 

table for a group of connected Boolean 
operators 

� Be able to use ‘if else’ 
� Be able to combine a range of selection 

statements and Boolean expressions in a 
program 

 

Pages 58–61 in Compute-IT 
2 Student’s Book Worksheet 
5.3A Will Pixie go to the 
concert? Worksheet 5.3B 
How many selection 
statements are used when 
these programs run with the 
data shown? Scratch 5.3A 
To accompany Worksheet 
5.3B Scratch 5.3B To 
accompany Worksheet 5.3B 

Scratch 5.3E An example 
solution to 5.3.5 Think-IT 
Scratch 5.3F An example 
solution to 5.3.6 Compute-I 

 4 Loops save 
time 

Introduce the term looping 
Explain how using loops can make codes more 
efficient 
Introduce students to the three different types of 
loops 
Explain to students that loops can cause a program 
to execute instructions that never end and how to 
overcome this problem 
 
 

Students will be able to… 
� Be able to identify where loops can be used 

to repeat commands 
� Understand that there are a variety of 

different loops that are used in different 
situations 

� Be able to program using three different 
types of loop 

� Understand how flowcharts can be used to 
model repetition 

 
� HA’s : Be able to carry out detailed analysis 

of where loops can be used within a 
program 

Pages 62–64 in Compute-IT 2 
Student’s Book Worksheet 5.4A 
Be lazy, repeat Worksheet 5.4B 
Stuck in a loop Worksheet 5.4C 
Reading code Scratch 5.4A An 
example solution for 5.4.1 
Compute-IT Scratch 5.4B An 
example solution for 5.4.3 
Compute-IT 



  

Module  Week Topic  Teaching Activities Learning Objectives Resources 

 5 Developing 
Algorithms to 
Solve Problems 

� Reintroduce students to algorithms and the 
link between mazes and algorithms 

� Explain how to write maze running 
algorithms such as Random Mouse and 
Wall Follower 

� Get students to write an algorithm to 
program a robot to find way around a 
maze 

� Get them to implement the program on 
Scratch 2.0 

 
 
 

Students will be able to… 
� Understand that there are a range of 

standard algorithms that have been 
designed for mass use 

� Know that two algorithms that solve the 
same problem may not be the same 

� Know at least two algorithms for navigating 
a maze and how they differ from one 
another 

 
HA’s: Implement at least two different algorithms for 
navigating through a maze 

Pages 65–67 in Compute-IT 2 
Student’s Book Worksheet 5.5A 
Chevening House Maze Scratch 
5.5A A program containing the 
building blocks for 5.5.2 
Compute-IT Scratch 5.5B An 
example solution for 5.5.2 
Compute-IT 

 6 Procedures � Introduce the term procedures 
� Explain how to use procedures in programs 
� Discuss how the use of procedures allows 

programs to adapt to different situations 
� Get students to refine their robot 

navigation algorithm using procedues 

Students will be able to… 
� Create a procedure 
� Able to adjust programs using procedures 
� Understand how a procedure can be 

represented in a flowchart 
� Review the solution of their algorithm and 

make adjustments if necessary 

Pages 68–71 in Compute-IT 2 
Student’s Book Worksheet 5.6A 
Unexpected problems on the 
line Scratch 5.6A Part 
completed 5.6.6 Compute-IT 
Interactive 5.6 Testing 
knowledge Worksheet 5.6B 
ASIMO Scratch 5.6B An 
example solution for 5.6.6 
Compute-IT 

 
 
 



  

 

Module 6 
Connecting to the internet 

About this Module Learning Outcomes/Success Criteria (WILF) : 
This unit is all about connecting to the Internet. The challenge for this unit 
is to get students to split a message into data packets similar to the 
TCP/IP protocol 

All students will be know and understand the common ways to connect to the internet, and 
understand the role of the ISP;  understand how data streams generated by computer 
applications are split into packets; will know and understand the role of routers; and will be able 
to distinguish between circuit switching and packet switching;  know the four TCP/IP layers; 
understand that the four TCP/IP layers are independent of each other; and understand that data 
can become corrupted. 
Most students should understand the relationship between LANs and WANs, and be able to 
research internet usage and the popularity of different ways to connect to the internet; to 
appreciate the advantages of packet switching for most connections, and be able to remember the 
format of IP addresses; identify key features of the four TCP/IP layers, and calculate the parity bit 
Some students  will understand the way in which telephone lines are used to transmit digital 
data; understand the connection between IP addresses and domain names; describe metadata 
layering for a packet of data. 

Where the unit fits in: Cross- curricular Links: 

Computing 
� Communication and networks 

Literacy:  
Learn new vocabulary 
 
Maths: 
Boolean arithmetic 
 
SMSC: 
Spiritual – Limitations of technology  
Moral – Listening to others and working as a class. Use of data and the moral issues surrounding it 
 

   



  

Module  Week Topic  Teaching Activities Learning Objectives Resources 

6 7 End of Year 
Assessment 

Perform a formal assessment on the topics covered 
in ICT and computing. Pupils are tested through 
theory and practical papers 

Students will be able to ...  
Demonstrate their knowledge and understanding of 
the concepts covered throughout the year 

Theory and Practical 
assessment papers 

7 Internet 
Hardware 

Discuss how digital devices to connect to the 
internet  
As a class discuss how digital devices will be 
connected to the internet in the future 
Introduce the terms LAN and WAN and explain how 
they are used to connect computers 
Discuss the concept of wired and wireless 
connections  
Explain the roles of ISPs and the service they provide 
 

Students will be able to… 
Know and understand the common ways to connect 
to the internet 
 Understand the role of the ISP 
Understand the relationship between LANs and 
WANs.  
Research internet usage and the popularity of 
different ways to connect to the internet 
 
HA’s : Understand the way in which telephone lines 
are used to transmit digital data 

Pages 72–81 in Compute-IT 2 
Student’s Book Excel 6.1 
Support for 6.1.6 Think-IT 

8 Internet 
Protocol: 
TCP/IP 

� Introduce the term packets of data   
� Explain the difference between packet 

switching and circuit switching 
� Show students the video clip at 

www.youtube.com/watch?v=L8VpthhRaEg  
to explain a packet of data’s journey from 
sender to receiver 

� Demonstrate how typing the denary 
version of the IP address into a browser will 
usually take you to a website 

� Ask students if knowing that every 
computer can be identified from the IP 
address it used makes them feel more or 
less safe on the internet 

 

Students will be able to… 
� Understand how data streams generated by 

computer applications are split into packets 
� Know and understand the role of routers  
� Distinguish between circuit switching and 

packet switching 
� appreciate the advantages of packet 

switching for most connections 
� Understand the connection between IP 

addresses and domain names 

Pages 82–89 in Compute-IT 2 
Student’s Book Worksheet 6.2 
IPv4 IP addresses 



  

Module  Week Topic  Teaching Activities Learning Objectives Resources 

9 Layering of 
protocols 

� Introduce the term protocols  
� Remind students about the videos about 

packets of data that they watched in this 
and the previous lesson and then discuss 
TCP/IP layers and data corruption using the 
Student’s Book 

� Explain what data corruption is  
� Explain how to calculate a parity bit and 

identify corrupt data directly from binary 

Students will be able to… 
Know the four TCP/IP layers 
 Understand that the four TCP/IP layers are 
independent of each other  
Understand that data can become corrupted 
Identify key features of the four TCP/IP layers 
Calculate the parity bit 
 
HA’s : Describe the layering for a packet of data 

Pages 90–93 in Compute-IT 2 
Student’s Book 

 


