
 

 

Subject: Computer Science Year 9 Curriculum Map 2020 – 2021 
Resources: All resources on school network 

Week Commencing Topic (including links to additional resources) Assessment Window 

1st September  

Computing Systems. Get in gear. In this first lesson about computing 
systems, you will focus on what sets these devices apart from other purpose-
built machinery: it is their ability to execute programs that allows them to modify 
their operation and perform different tasks, and thus become our most versatile 
‘tool for thought’. To develop an understanding of this unique characteristic, 
learners will compare calculating machines from the past to modern general-
purpose computers. 

 

7th September 

Computing Systems. Under the hood.  It is now time to introduce learners to 
the hardware components, i.e. the actual ‘machinery’ that allows computing 
systems to fulfil this purpose. Learners will discover how all computing systems, 
regardless of form or capabilities, make use of the same components: a 
processor, memory, storage, input and output devices, and communication 
components. They will form a simple, concise picture of what each of these 
‘universal’ components does, and how they work together in order to execute 
programs. 

 

14th September 

Computing Systems. Orchestra conductor.  The abstract descriptions of 
how the processor, memory, storage, and communication components interact 
with each other and function as a system will now be embedded in concrete, 
familiar scenarios that the learners will investigate. Through the activities in this 
lesson, learners will look under the surface and gain a further glimpse into what 
goes on under the hood when they use computing devices. This lesson will also 
introduce the operating system, which is responsible for managing the 
complexity of modern computing devices. Here, operating systems will serve as 
an additional bridge between theory and practice. 

 

21st September 

Computing Systems. It’s only logical. Learners are likely to be familiar with 
the NOT, AND, and OR logical operators from programming. Through practice, 
learners can master the use of logical expressions in software, but it is a 
different story altogether to uncover the connection between logic and 
computing hardware. This is the deeper goal of the lesson: to bridge the gap 
between logic and circuits, and make the direct link between them explicit.  This 
is the last step in the learners’ journey through the hierarchy of a computing 
system, from programs, to the hardware responsible for executing the 
programs, and now, to the fundamental components that comprise this 
hardware.    

 

28th September 

Computing Systems. Thinking Machines.  Alan Turing “[proposed] to 
consider the question, ‘Can machines think?’” In this lesson, learners will 
attempt to define the term ‘artificial intelligence’, and explore the kinds of 
problems that it has traditionally dealt with. They will also focus on machine 
learning, and investigate its relationship with conventional programming. 
Learners will move on to use Google Teachable Machine, to gain an insight into 
what training a model involves, and the ethical considerations that are tied into 
building any system that makes decisions. 

 

5th October Computing Systems. Sharing. In this final lesson, learners will take a quiz 
that will assess their understanding of the computing systems concepts that 

Learning Checkpoint 1 - 
Computing Systems  



 

 

they have encountered throughout the unit. In the second half of the lesson, 
learners will move away from the technical aspects of software and hardware 
that have been the focus of the unit and learn some of the key concepts of 
open source software. They will explore this through a discussion about some 
common Scratch practices that they are already familiar with ( sharing, ‘seeing 
inside’ projects, and ‘remixing’), and a reflection on the implications of these. 

(20 Multiple choice 
questions) 

 

12th October 

Representations. Across time and space. Learners discuss familiar 
examples of representations, some of which date back millennia, to better 
understand their use and characteristics. This prepares learners for their 
encounter with binary representations in the context of computing, and places 
these within a much broader (and more familiar) context. 

 

19th October  

(inset Friday 22nd)  

Representations. Lights and drums. Learners work in groups through an 
activity that requires them to encode, transmit, and decode short messages, 
with each group using a different coding scheme and communication medium 
(signals, light, sounds, holes on paper, etc.). The activity reinforces the 
learners’ understanding of text representation using sequences of symbols, 
while emphasis is placed on distinguishing between symbols and the way in 
which they are embodied in physical media. 

 

Half Term   

2nd November 

Representations. Binary digits. Learners grasp what binary digits are by 
associating them with familiar sets of symbols such as letters and decimal 
digits. Learners solve simple problems that reinforce the connection between 
(alphanumeric) information and its binary representation. They also consider 
the question of why binary digits are predominantly used in conjunction with 
computing systems. 

 

9th November 

Representations. Numbers in binary. Learners build upon their familiarity 
with using a decimal numbering system, in order to draw analogies with how 
numbers can be represented using binary. They use activities, either unplugged 
or software-based, to become familiar with binary number representation and 
convert between binary and decimal. 

 

16th November 

Representations. Handling large quantities of data. This lesson familiarises 
learners with bytes and the prefixes used for measuring representation size, 
such as ‘kilo-’, ‘mega-’, ‘giga-’ and ‘tera-’. Simple activities embed these 
concepts in real-life settings and introduce learners to conversions between the 
different units and multiples. 

 

 

23rd November 
Representations. Turig’s mug. The unit is concluded with a summative 
assessment quiz and a puzzle activity that challenges learners to unchain Alan 
Turing’s mug. 

AR 1 ASSESSMENTS 
Summative Learning 
Checkpoint 2 – 
representations (20 M/C 
questions – google mark 
book). 

30th November DDI AR 1 ASSESSMENTS 

7th December 

Representations – Binary mosaic. Digital pictures are formed out of individual 
pixels (picture elements), just like the Greek and Roman mosaics are formed 
out of individual pieces of glass or stone. However, unlike their ancient 
counterparts, the elements in digital mosaics are aligned in rows and columns, 
with the colour of each element represented as a sequence of binary digits. In 
this lesson, learners will create digital mosaics pixel by pixel, and experience 
how an image composed of individual coloured elements can correspond to a 
sequence of binary digits. This will help them form an initial understanding of 
how the images that they encounter daily in their digital devices translate to 
nothing more than long strings of bits. 

 

14th December Contingency  

Christmas Holiday   



 

 

4th January 

Representations – A splash of colour. In the early days of personal 
computers, graphics were displayed in a range of different resolutions and 
colour depths, depending on the hardware available. Nowadays, while 
resolution is still being increased, there is no mention of colour depth or the 
number of possible colours available. We have used 24 or 32 bits for years, as 
this has been sufficient. In the previous lesson, learners were introduced to the 
idea that the colour of each pixel can be represented as a sequence of binary 
digits. In this lesson, they will explore the most common representation of 
colour as a mixture of red, green, and blue: the level of each of these colours in 
the mixture is represented using an 8-bit sequence, producing a total of 24 bits 
to represent the colour of any single pixel. Learners will also build on their 
existing knowledge to calculate the representation size of digital images. 

 

11th January 

Representations – Collage. After introducing learners to the ideas behind 
digital image representation, it’s now time for a hands-on approach. In this 
lesson, learners will use appropriate software to perform a range of image 
manipulation functions and complete specific tasks and challenges. Learners 
will already have varying levels of experience and proficiency in using image 
editing software, so this is a flexible lesson, with a range of activities provided 
to suit different needs and tastes. Please note that this lesson is not intended to 
be a comprehensive introduction to image editing. 

 

18th January 

Representations – Good vibrations. Tracing the steps of a hiker through the 
altitude data that she transmits, learners will familiarise themselves with the 
basic concepts necessary for understanding any analogue to digital conversion: 
samples, sampling rate, and sample size. The main goal is for learners to 
understand the ‘big picture’ of how sound is captured, digitised, manipulated, 
and reproduced in digital devices. 

 

25th January 

Representations – Sonic playground. First, learners will revisit the 
digitisation process, in order to understand how the sampling rate and the 
sample size affect the size and quality of the representation. Next, they will use 
a sound editing program that will allow them to experiment with sound to 
complete specific tasks and challenges. Learners will have varying levels of 
experience and proficiency in using sound editing software, so this is a flexible 
lesson, with a range of activities provided to suit different needs and tastes. 

 

1st February 

Representations – Always another way. To conclude the unit, learners will 
spend half the lesson completing a summative assessment.  In the time 
remaining, learners will be introduced to alternative (symbolic) representations 
for images and sound, such as vector graphics and MIDI music. They will also 
be introduced to what compression is and why it is necessary. 

Summative Learning 
Checkpoint 3 (29 M/C 
questions – google mark 
book). 

8th February  

(Inset 12th February)  
Contingency  

February Half Term    

22nd February 

Cybersecurity – You and your data. The aim of this lesson is to introduce the 
learners to the unit and to help them understand the value of data to 
companies. The focus will be on what data companies collect from their users 
and how they use it. Learners will explore this topic through scenarios as well 
as by looking at the privacy policies of some tech companies that they may 
already be giving data to. They will be introduced briefly to the law regarding 
data protection and will reflect on why cybercriminals might want to gain access 
to data. 

 

1st March 

Cybersecurity – Social engineering. The aim of this lesson is for learners to 
become aware of how humans can be a weak point in the system, as well as 
looking at the social engineering tactics deployed by cybercriminals to dupe 
users into giving away data that could lead to further crime. The lesson starts 
with the learners using a Scratch program aimed at tricking them into giving 
away personal information. Learners will then be taken through the common 
social engineering techniques, completing exercises through the lesson to 
encourage them to think more deeply about the consequences of the scams 
and how to avoid becoming a victim. 

 

8th March Cybersecurity – Script kiddies. This lesson allows the learners to explore the 
concept of hacking and the techniques used by hackers to exploit computer 

 



 

 

systems. The lesson starts with the learners looking for clues to hack into a 
friend’s account to help his parents find out where he is. They will then be 
forced to think about the ethics behind their actions. The rest of the lesson 
looks at terms such as brute force attacks, hacktivists, script kiddies, and DDoS 
attacks. Some of the key terminology is introduced around the real-life example 
of the Dyn attack that disabled DNS servers (mostly in the USA) for a time. The 
lesson will conclude with the learners exploring the Computer Misuse Act and 
the consequences of hacking. 

15th March 

Cybersecurity – Rise of the bots. The purpose of this lesson is to make 
learners aware of malware and the different categories of malware, as well as 
understanding how they work and the potential damage they can do. This 
lesson focuses more on the technical side than on prevention methods, which 
will be covered in the next lesson. This lesson will start with a pretend scenario 
of the network having been infected by ransomware; the learners have to 
decide what action to take. They will then be introduced to the key terms before 
being instructed to do a research task to create a fact-based quick read on one 
type of malware they have learnt about. Towards the end of the lesson, the 
learners will be introduced to web bots and what task they perform on the 
internet. They will then be shown how bots are used in conjunction with 
malware and will be given a scenario that allows them to understand the hidden 
role of bots and what potential influence they could have on societal issues. 

 

22nd March 

Cybersecurity – There’s no place like 127.0.0.1. The aim of this lesson is for 
learners to develop their understanding of the risks that cyber threats pose to a 
network, followed by an exploration of some of the more common methods of 
defending a network against attacks, such as firewalls and anti-malware. The 
learners will look at the more common threats that exist globally before thinking 
of the threats at the level of a school network. Learners will discuss methods 
used by network managers to reduce risk. The homework for this lesson is to 
write a short report to the head teacher on how to manage the most significant 
risk to the school network. 

 

29th March 

Cybersecurity – Under attack. This is the final lesson in the unit, and the 
learners are encouraged to reflect on the learning that has taken place 
throughout the unit before taking an end-of-unit assessment. The learners will 
be prompted to reflect through a game called Under Attack. Learners will work 
in groups to plan their defence strategy on a tight budget before cyberattacks 
start to happen. The use of their budget will be key in determining whether or 
not they were able to defend the organisation against the attack. Learners will 
then take their end-of-unit assessment and if there is time they will be directed 
to research the available career choices in cyberdefence.  
 

Summative Learning 
Checkpoint 4 (15 M/C 
questions – google mark 
book). 

Easter Holiday   

19th April 

Python Programming. First steps.  In this introductory lesson, learners will 
write and execute their first programs in Python. They will go through the basics 
of displaying messages, assigning values to variables, and receiving input from 
the keyboard.  They will familiarise themselves with an entirely different 
programming environment than the block-based one that they may be 
accustomed to. It is an environment where they will need to know by heart all of 
the constructs that they can use, instead of having the options laid out in front 
of them. It is also an environment in which errors arise if they get a single letter 
or symbol wrong. One of the main goals of this lesson (and of the unit) is to 
support them in this transition, by providing associations with concepts that they 
are already familiar with and building their confidence in overcoming common 
obstacles. Before doing any programming, learners will be introduced to what 
algorithms and programs are, and how they are different. Through this 
discussion, they will start to build an understanding of what it means to express 
instructions in a formal language, and how these instructions can eventually be 
executed by a machine. 

 

26th April 

Python Programming. Crunching numbers. In the previous lesson, learners 
were introduced to displaying messages, assigning values to variables, and 
receiving input from the keyboard. This lesson will help them gain a deeper 
understanding of assignments, and explicitly address some of the common 
misconceptions around the semantics of assignment statements.  Learners will 
also be introduced to using arithmetic expressions and receiving numerical 
input from the keyboard. These are two key components that will allow them to 
progress to building more elaborate programs in the lessons to follow. The 

 



 

 

main activity in this lesson will require learners to construct their own short 
programs for the first time, through scaffolded tasks. 

3rd May 

Python Programming. At a crossroads. This lesson introduces selection and 
randomness. These are two features that will allow learners to develop 
programs with a very diverse range of behaviours. Learners will revisit some of 
the programs that they have encountered in previous lessons and extend them 
into more versatile programs that use selection. They will develop a simple 
number guessing game, which will eventually include randomness. 

 

10th May 

Python Programming. More branches. This lesson progresses to multi-
branch selection, then introduces while, the general-purpose iterative structure 
available in Python.  Learners will explore problems that will allow them to 
deepen their comprehension of when and how selection should be used. For 
example, they will build programs that check the weather conditions where they 
are living and display appropriate responses. They will also be introduced to 
iteration, making sure that they understand the mechanics of how it works, 
before they go on to build their own iterative programs in the next lesson.  At 
times, learners will import and use functions from ‘home-grown’  modules, i.e. 
modules that have been created exclusively for the purposes of the lesson. 
This will give them an insight into how a text-based language can be more 
powerful than block-based languages, without placing additional cognitive 
burden on them. 

 

17th May 

Python Programming. Round and Round. In the first part of this lesson, 
learners will be introduced to counting. Counters are important, as they are the 
simplest example of variables that are used to compute results iteratively, with 
each new value accumulated over the previous ones. In the second part of the 
lesson, learners will apply the skills and knowledge that they have developed to 
create a times tables practice game. It is an example that naturally combines 
iteration and selection, while also being useful.. 

AR 2  ASSESSMENTS 

24th May  DDI AR 2  ASSESSMENTS 

   

7th June 

Python Programming. Putting it all together. In this final lesson of the unit, 
learners will apply and consolidate what they’ve learnt by extending the number 
guessing game that they developed previously into an iterative version that 
allows them multiple guesses. 

Learning Checkpoint 5 
(40 M/C questions). 

14th June 

Modelling Data – Spreadsheets. Getting to know a spreadsheet. This 
lesson introduces students to the concept of spreadsheets and why 
spreadsheets are useful. They will learn how to navigate a spreadsheet via its 
rows and columns, and become familiar with the cell referencing system. They 
will locate and select ranges of cells and change cells’ background colour and 
border properties. 

 

21st June 

 

Modelling Data – Spreadsheets. Quick calculations. In this lesson, students 
will practice entering text into cells of a spreadsheet and then learn how to 
perform calculations on the data using basic formulas and cell references. They 
will learn how to use the autofill tool to duplicate cells and continue a linear 
pattern, and then combine the autofill tool with basic formulas to quickly 
populate a results column with calculations 

 

28th June 

Modelling Data – Spreadsheets. Collecting data. This lesson begins with a 
recap of the previous lesson’s content and some further practise of using 
formulas. Then students will discover the difference between data and 
information, and between primary and secondary sources of data. They will 
then design a survey to collect some data of their own for use in the next 
lessons. 

 

5th July 

Modelling Data – Spreadsheets. Become a data master. In this lesson, 
students will discover how to use functions to analyse data in a spreadsheet. 
As well as learning how to automatically create charts from data, they will be 
introduced to four functions: SUM, MAX, MIN, and COUNTA. Functions allow 
you to very quickly calculate results. The functions covered in this lesson are 
used to calculate totals, find the maximum and minimum values in a range, and 
count populated (i.e. non-blank) cells. 

 



 

 

 
 

12th July 

Modelling Data – Spreadsheets. Level up your data skills. This lesson will 
introduce students to three more functions — COUNTIF, AVERAGE, and IF — 
and to how they can sort and filter a spreadsheet. Learners will work on a larger 
data set to get a feel for analysing real-world data using spreadsheets. 

 

19th July  

(School closed from 22nd) 

Modelling Data – Spreadsheets. Assessment. In this lesson, students will 
discover how to use conditional formatting, whereby the appearance of a cell 
changes automatically depending on the data it contains, according to rules the 
learners themselves set. They then complete an end-of-unit summative 
practical assessment. 

Applying practical 
spreadsheet skills. 

 


