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GCSE Computer Science – Curriculum Map 

Please note that this applies to GCSE Computer Science courses that started before September 2022 and therefore followed a 3 year course. 

 

 

OCR GCSE Computer Science – Year 11 

Previous knowledge 
required 

Overview of year Why now Endpoints Threshold 
concepts 
learnt 

Key skills 

Prior to starting Year 
11 students should be 
confident with the 
Component 1 content 
from the J277 
specification. 
Therefore should 
understand the 
purpose of a CPU, the 
different forms of data 
storage, how 
computer networks 
are set up, network 
security issues, the 
function of system 
software and should 
be able to discuss 
moral, legal, social and 
ethical issues relating 
to computer science. 

In 2022-2023 we are going to team teach 
the content and therefore some of the 
content will be taught alongside each 
other. This will be split into more 
theoretical contents and the content of 
the course more relevant to 
programming.  
 
In the theoretical strand we will start by 
learning about the key elements of 
computational thinking and how these 
are applied to computational problems. 
You will learn how to represent problems 
using structure diagrams and flow charts, 
identify inputs and outputs of a problems 
and the trace algorithms expressed in 
flow charts or pseudocode. Alongside this 
you will learn about the key features of 
an IDE and will learn about the key steps 

The component 2 content 
is taught in year 11 as 
much of the content should 
be familiar to the students 
through the programming 
work they have completed 
in year 9 and 10. Therefore 
we now look at the 
specification content 
relating to this area and the 
students should have a 
point of reference for the 
work studied.  
We also teach trace tables, 
searching and sorting 
algorithms etc all of which 
require students to have an 
understanding of writing 
and following algorithms 
prior to studying. 

By the end of 
year 11 students 
should be ready 
for their GCSE. 
They should be 
confident in all of 
the content for 
the J277 
specification. 
They should have 
an understanding 
of how 
computers work 
and also be 
confident to 
write, follow, 
refine and test 
algorithms. 
Students should 
have developed 

Please see 
spreadsheet 

Please see 
spreadsheet 



 

Last update 4/3/2022 

In addition to this 
students should be 
familiar with the 
programming 
techniques required 
for 2.2. They will have 
used many of these in 
the programming 
project completed at 
the end of year 10.  

in a range of sorting and searching 
algorithms. 
 
Next on the theory side of the course you 
learn about defensive design 
considerations and how to ensure the 
programs you write do not crash when 
something unexpected happens. You also 
learn how to make code more 
maintainable. This should then be 
implemented within the programming 
elements on the course. This will be 
mainly revision and trying to practice 
again the techniques that are sometimes 
the most difficult on the course. We will 
focus on inputting/ outputting data, 
performing mathematical calculations 
using a range of operators use of If 
statements and use of loops. 
Students should already be familiar with 
the need for testing algorithms, the types 
of tests and how to write a test plan as 
they completed this as part of their 
programming project. However we will 
incorporate this into lessons and 
homework. 
 
The theory element of the course will 
next progress to learning about Boolean 
logic. Students will be taught how to 
create truth tables and logic circuit 
diagrams to represent a range of 
expressions. Alongside this students will 

The sequence of content 
should enable what is being 
taught in the theory side of 
the course to also be 
implemented and 
complemented in the 
programming elements. 
Students are taught about 
abstraction, decomposition 
and algorithm design and 
then will use these 
techniques to write their 
own algorithms in python. 
Students will create and 
follow flow charts and will 
be expected to also code 
algorithms based on flow 
charts given. Students 
should also be able to make 
use of the key features of 
an IDE when programming. 
Finally students should be 
able improve the quality of 
the code they write to 
include additional 
authentication, validation 
and make the code more 
maintainable after being 
taught about defensive 
design.   
 
 

their ability to 
solve problems 
independently 
and think 
logically.  
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continue to revise the programming 
fundamentals and will study string 
manipulation and the use of arrays. 
 
In the final part of the course students 
will study the types of programming 
languages and translators. As part of this 
students should spend time using the 
Little Man Computer to embed 
knowledge of how a low level language 
works. The final part of the programming  
fundamentals will also be taught and 
revised. Here we will look at how to write 
data to a file and read data from a file. 
We will also learn how to use sub 
routines and write SQL statements to 
retrieve data from a database. 
 
After this point we will concentrate on 
revision until the exams. Students will 
complete targeted revision activities, 
Kahoot’s and past paper practice. 
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Year 11 Unit Breakdown: 

2.1 Algorithms 

Main Content Students will learn the fundamental components of building a computational solution to a problem. This includes 
abstraction, decomposition and designing algorithms. They will learn how to decompose a problem and show the 
steps in an algorithm using structure diagrams, flow charts and pseudocode. Students will also learn how to use a 
trace table to perform a dry run of an algorithm. On the practical side of the unit students will learn about the steps 
involved in a linear and binary search and the benefits and drawbacks of each. Finally students will learn about the 
steps involved in a bubble sort, insertion sort and a merge sort.  

Homework Many of the homework are revision videos of Year 10 content, past paper questions and programming exercises.  

Assessment Online written assessment that covers exam style questions and multiple choice questions from across section 2.1 of 
the J277 specification.  

Unit Rationale This is taught at the start of year 11 as at this point on the course students should be comfortable with the concept 
of designing algorithms through their programming work. Therefore they should be able to apply this to help them 
understand the searching and sorting algorithms. Students should also have a point of reference for abstraction, 
decomposition, algorithm design and flow charts and they will have used many of these techniques in their 
programming work throughout year 9 and 10.  

Pre requisites for this unit Programming challenges completed during year 9 and 10 GSCE Computer Science lessons.  

Pre cursor to which unit 2.2 

Key knowledge learnt The key computational thinking principles of abstraction, decomposition and algorithmic design and how these are 
applied to computational solutions. How to interpret, refine and create structure diagrams, flow charts and 
pseudocode for a given scenario. How to perform a dry run of an algorithm using a trace table. The steps involved 
with a range of searching and sorting algorithms. The suitability of different searching and sorting algorithms in 
difference scenarios.  
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Key Skills learnt How to show the steps in a range of searching and sorting algorithms. How to be able to abstract data from a 
problem to make it easier to solve. How to be able to decompose a problem into a series of smaller steps. How to 
represent algorithms and programs using a range of visual methods. How to trace the values of conditions and 
variables in an algorithm.  

Key terms Abstraction, decomposition, structure diagram, flow chart, pseudocode, computational thinking, linear search, 
binary search, bubble sort, merge sort, insertion sort, trace table 
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2.2 Programming Fundamentals 

Main Content This unit of work is taught alongside 2.3,2.4 and 2.5. The unit looks to secure and revise the programming work that 
students have completed over year 9 and 10. Therefore depending on the abilities of the students and how confident 
they feel in the different areas, the timings of the unit may change. Students will look at how to input and output 
data, store data in variables, complete mathematical calculations using a range of operators, use If and SELECT 
statements to add branching into code and use while and for loops for iteration. Students then learn string 
manipulation techniques and how to split code into subroutines. Students also learn how to use arrays and write SQL 
code. Finally students learn how to read and write data to or from a text file and how to use record structures.   

Homework The homeworks during this unit will be a mixture of programming tasks and algorithm questions from component 2 
of past papers.  

Assessment The assessment for this unit will be incorporated into mock exams via the algorithm and programming based 
questions.   

Unit Rationale This is run alongside other units so that we do not rush the content. Often programming elements require more time 
for the concept to “sink in” and therefore also require additional practice. Therefore we add space between lessons 
to enable this. It also means that students have a consistent practical element to the course which should help with 
their own motivation and engagement. Finally by running it alongside the course we can support the other units of 
work for example ensuring we add comments etc when learning 2.3 defensive design.   

Pre requisites for this unit 
Programming tasks completed during Year 9 and 10 

Pre cursor to which unit 
2.5  

Key knowledge learnt 

The syntax required to input/output data. Different mathematical operators used in python and their purpose. The 
syntax for if statements, select statements, while loops and for loops. Different syntax to call a procedure and a 
function.  
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Key Skills learnt 

How to use the programming techniques stated in the main context to be able to solve algorithm based questions. 

Key terms Selection, iteration, while loop, for loop, SELECT..CASE, array, list, subroutine, procedure, function, record, SQL, 
database 

 

  



 

Last update 4/3/2022 

2.3 Defensive Design Considerations 

Main Content Students will look at how they can adapt the code that they write to be more robust. Students also consider how 
computer systems can defend and anticipate against misuse. This include authentication users and added error 
handling and validation into code. Students will also consider the maintainability of the code they write and look at 
how they can make their code more maintainable. This will include adding suitable comments, suitable variable and 
subroutine names, using suitable indentation and splitting code into subroutines each with a specific purpose. 
Students will then practice these techniques in the code they write in the 2.2 section.   

Homework Many of the homework are revision videos of Year 10 content, past paper questions and programming exercises. 

Assessment Online written assessment that covers exam style questions and multiple choice questions from across section 2.3 of 
the J277 specification.  

Unit Rationale Students should at this point on the course be familiar with writing code and how programs can often crash when 
someone does something unexpected. Therefore they have a point of reference for the unit. Students should be 
comfortable to understand code that has not been formatted well and therefore should be able to complete the 
tasks to make the code more maintainable. If they did not have the required programming capabilities then they 
would not be able to engage with this.  

Pre requisites for this unit 
Year 9 and 10 programming tasks 

Pre cursor to which unit 
None – Component 2 exam 

Key knowledge learnt 

Methods of authenticating a user. Examples of misuse that could cause a computer system or program to crash. 
Problems in terms of maintaining code if it is poorly formatted. Actions that can be taken to format code to make it 
more maintainable. Methods of validation and input sanisation. 
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Key Skills learnt 

How to add error handling into python programs. How to alter code to make it more maintainable. 

Key terms Authentication, Defensive design, robust, validation, input sanitisation, presence check, format check, length check, 
range check, type check 
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2.4 Boolean Logic 

Main Content Students will learn about the 3 main logic gates used to build circuits. These include the AND, OR and NOT gates. For 
each they will learn the rules associated with the gate and how to draw a truth table to show the possible outputs 
from a gate. Students will then learn how to combine the gates to create more complex logic circuits. Students will 
be given an expression and asked to create a logic circuit diagram to represent it. Students will also be expected to 
draw truth tables to show the outputs from a logic circuit diagram.  

Homework Many of the homework are revision videos of Year 10 content, past paper questions and programming exercises. 

Assessment Online written assessment that covers exam style questions and multiple choice questions from across section 2.4 of 
the J277 specification.  

Unit Rationale 
By this stage in the course students should be confident with how data is stored and will have seen many examples 
throughout their programming of calculations and decisions being made. This therefore will build upon that 
understanding to show students how outputs are produced on a set of inputs.  

Pre requisites for this unit 
1.3 Data Representation 

Pre cursor to which unit 
None – Component 2 exam 

Key knowledge learnt The rules for an AND, OR and NOT gate. How to produce a truth table for a Boolean expression or a logic circuit 
diagram. 

Key Skills learnt 

Be able to complete truth tables for single gates or more complex Boolean expressions or logic circuits. To be able to 
draw a logic circuit diagram to represent a Boolean expression 

Key terms 
AND gate, OR gate, NOT gate, Boolean expression, truth table, Logic circuit diagram 
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2.5 Programming Languages and IDE’s 

Main Content In this unit of work students will learn about the differences and needs for low level and high level programming 
languages. They will also study the purpose of a translator and the uses and characteristics of an assembler, a 
compiler and an interpreter. Students will finally study the key features of an IDE and how these enable a developer 
to write code, debug code and test code.  

Homework Many of the homework are revision videos of Year 10 content, past paper questions and programming exercises. 

Assessment Online written assessment that covers exam style questions and multiple choice questions from across section 2.5 of 
the J277 specification.  

Unit Rationale The work on IDE’s will not be taught discretely in this unit but instead will be incorporated alongside the 2.2 work. 
During this time students will be using IDE’s every lessons and therefore students will learn by using the different 
features to support their own coding. Students will by now have had a lot of experience using python and therefore a 
high level programming language. Therefore they will understand the structure and purpose of it. We wait until the 
end to show an example of a low level language so they can compare to writing in a high level language and also 
should now be secure enough in python that they will not get confused by the different type of programming .  

Pre requisites for this unit 
2.2 Programming Fundamentals 

Pre cursor to which unit 
None – Component 2 exam 

Key knowledge learnt Features of an IDE. Difference between low and high level languages. Differences between an assembler, interpreter 
and compiler. 

Key Skills learnt 

Students should be able to use the key features of an IDE to support their own coding.  

Key terms 
Debug, editor, run time environment, assembler, compiler, interpreter, IDE, low level, high level. 

 


