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An Introduction to A - Level Computer Science 
 

We are pleased to welcome you to the enriching and rewarding experience that is A 
Level Computer Science. It is advised that any students interested in Computer 
Science should have, at minimum, a GCSE level of Computer Science. Throughout 
this course there is a requirement for an active mentality as independent study, in 
both years, is prevalent and necessary to achieve. 
 
A level Computer Science is by no means an easy option so to make the transition 
between your GCSE and A level study of Computer Science, you will need to be 
organised and have an excellent work ethic.  
 
By taking Computer Science A level you are placing yourself in an elite group of 
people whose in-depth knowledge of computational thinking and programming skills 
will no doubt be highly sought after in the working world, whether it be computer-
based or not.  
 
As a word of warning, this subject is not for the faint-hearted. 
 
Mr. Ketter sketter.312@lgflmail.org 
Mr. Mayne nmayne2.312@lgflmail.org  
 
 

  



Topics and Assessment 
Year 12 Syllabus 
Content Overview Assessment Overview 

 The characteristics of 
contemporary processors, 
input, output and storage 
devices  

 Software and software 
development  

 Programming  

 Exchanging data  

 Data types, data structures 
and algorithms  

 Legal, moral, ethical and 
cultural issues  

 Elements of computational 
thinking  

 Problem solving and 
programming  

 Algorithms  
 

Computing 
principles (01)  

70 marks  
1 hour and 15 
minutes written 

paper 

50%  
of total  
AS level  

Algorithms and 
problem solving 

(02*)  
70 marks  

1 hour and 15 
minutes written 

paper. 
 

50%  
of total  
AS level 

Year 13 Syllabus 
Content Overview Assessment Overview 

 The characteristics of 
contemporary processors, 
input, output and storage 
devices 

 Software and software 
development 

 Exchanging data 

 Data types, data structures 
and algorithms 

 Legal, moral, cultural and 
ethical issues 

 Elements of computational 
thinking 

 Problem solving and 
programming 

 Algorithms to solve problems 
and standard algorithms 

 The learner will choose a 
computing problem to work 
through according to the 
guidance in the specification. 

 Analysis of the problem 

 Design of the solution 

 Developing the solution 

 Evaluation 

Computer systems 
(01)  

140 marks  
2 hours and 30 
minutes written 

paper 

40%  
of total  
A level  

Algorithms and 
programming (02*)  

140 marks  
2 hours and 30 
minutes written 

paper 

40%  
of total  
A level  

Programming 
project  

(03* or 04**)  
70 marks  
Non-exam 

assessment 

20%  
of total  
A level  

 
 



AS Level Course Readings 
Key Features of the Specification 

 Emphasis on Problem Solving using Computers. 

 Emphasis on Computer programming and algorithms 

 Emphasis on the mathematical skills used to express computational laws and processes, 
for example Boolean algebra or logic and algorithm comparison. 

 Less of an emphasis on ICT. 

Content Analysis 
The Content for AS is split into two main categories: computing principles and algorithms and 
problem solving. 

 Computing principles contains most of the content in the specification and is assessed in a 
written paper recalling knowledge and understanding. 

 Algorithms and problem solving involves problem solving skills where learners apply their 
knowledge and understanding first used in the computing principles component 

Maths is embedded throughout both components and where appropriate the quality of extended 
responses will be assessed, where this will happen will be indicated with an asterisk (*) 
 
Computing Principles (Summarised) 

1.1 The characteristics of contemporary processors, input, output and storage devices 

1.1.1 Structure and function of a processor  Arithmetic Logic Unit, Control Unit and 
Registers. Buses, data address and 
control. How this relates to assembly 
language programs. 

 The fetch, decode and execute cycle 
including the use of registers. 

 Factors affecting CPU performance, 
cache, clock speed, number of cores. 

 Von Neumann, Harvard and contemporary 
processor architecture. 

1.1.2 Types of processor  The differences between and uses of CISC 
and RISC processors 

 Multicore and parallel systems 

1.1.3 Input, output and storage  How different input, output and storage 
devices can be applied to the solution of 
different problems. 

 The use of magnetic, flash and optical 
storage devices. 

 RAM and ROM. 

1.2 Software and software development 

1.2.1 Operating Systems  The need for function and purpose of an 
operating system. 

 Memory management 

 Interrupts, their roles, the interrupt service 
routine, and how they affect the fetch 
decode execute cycle. 

 Scheduling 

 Types of Operating Systems 

 BIOS 

 Device Drivers 

 Virtual machines 

1.2.2 Applications generation  The nature of applications 

 Utilities 



 Open source vs closed source 

 Translators 

1.2.3 Introduction to Programming  Procedural programming language 
techniques 

 Assembly language 

1.3  Exchanging data 

1.3.1 Databases  Relational databases 

 Methods of capturing, selecting, managing 
and exchanging data 

1.3.2 Networks  Characteristics of networks and the 
importance of protocols 

 Internet structure 

 Client-server and peer to peer. 

1.3.3 Web Technologies  HTML, CSS and JavaScript 

 Lossy vs Lossless compression. 

1.4 Data types, data structures and algorithms 

1.4.1 Data Types  Primitive data types 

 Represent positive integers in binary 

 Sign and Magnitude, Two’s complement 
for negative numbers in binary. 

 Addition and subtraction of binary integers 

 Represent positive integers in hexadecimal 

 Convert positive integers between binary, 
hexadecimal and denary 

 Positive and negative real numbers using 
normalised floating-point representation 

 How ASCII and UNICODE represent text 

1.4.2 Data Structures  Arrays, records, lists, tuples 

 Stacks and Queues 

1.4.3 Boolean Algebra  Define problems using Boolean logic 

 Manipulate Boolean expressions 

 Logic gate diagrams and truth tables. 

1.5.1 Legal, moral ethical and cultural issues 

1.5.1 Computing related legislation  Data Protection Act 1998 

 Computer Misuse Act 1990 

 Copyright Design and Patents Act 1988 

 Regulation of Investigatory Powers Act 
2000 

1.5.2 Ethical, moral and cultural issues  The individual, moral, social, ethical and 
cultural opportunities and risks of digital 
technology. 

 
Algorithms and Problem Solving (Summarised) 

2.1 Elements of Computational Thinking 

2.1.1 Thinking Abstractly  Nature of abstraction 

 Need for abstraction 

 Abstraction vs Reality 

 Devising an abstract model for situations 

2.1.2 Thinking Ahead  Identify inputs and outputs in a situation. 

 Determine the preconditions for devising a 
solution 

 Need for reusable program concepts 



2.1.3 Thinking Procedurally  Identify problem components 

 Identify solution components 

 Determine the steps needed to solve the 
problem 

 Identify sub-procedures necessary to solve 
the problem 

2.1.4 Thinking logically  Identify the points of a solution where a 
decision is needed 

 Determine the conditions that affect the 
outcome of said decision. 

 Determine how decisions affect program 
flow. 

2.2 Problem solving and programming 

2.2.1 Programming Techniques  Programming constructs 

 Global and local variables 

 Modularity, functions and procedures, 
parameter passing. 

 Use of an IDE to develop a program 

2.2.2 Software Development  Understand the waterfall lifecycle, agile 
methodology, extreme programming, the 
spiral model and rapid application 
development 

 Merits and drawbacks to different 
methodologies 

 Writing and following algorithms 

 Test strategies 

 Test programs and solve problems using 
suitable data and end user feedback 

2.3 Algorithms 

2.3.1 Algorithms  Analysis and design of algorithms 

 Standard algorithms 

 Bubble sort, insertion sort. 

 Binary and linear search 

 Using data from queues and stacks 

 Compare the suitability of different 
algorithms for a task and data set. 

 

  



Expectations 
To achieve success on the computer science course, there are a few certain requirements that 
students should do/know to be able to work through the year without encountering any obstacles 
along the way. 

 Python Programming and Basic Knowledge of TKinter: 

o Due to the fact that during the year, you will be given regular coding tasks to 

complete so you need to be able to program in the Python Programming language to 

a high level as tasks required of you will be of a higher level and you also need some 

knowledge of TKinter (Python GUI creation) for your programs which if not, can be 

learnt over the summer with this resource here http://usingpython.com/using-tkinter/ . 

 Have Studied Computer Science at GCSE Level 

o Basic Understanding of Computer Science concepts studied at GCSE is required to 

progress smoothly in A Level Topics 

 Subject Entry Requirements: 

o Computer Science: Grade 6 

o Maths: Grade 6 

o English Language: Grade 5 

 OCR Computer Science Textbook 

o It is recommended that students buy the OCR textbook which is on Amazon for 

£30.00 which will last the whole course. 

o ISBN 978-1-910523-05-6 

 

  

http://usingpython.com/using-tkinter/


Tips for Retaining Information 
Computer Science is a 2-year course that requires full attention or you will have a limited chance 
of success. A lot of information is required to be remembered and to retain this information there 
are a few things we the computer science department would recommend upon taking the course 

 Make sure you focus thoroughly in year 12: In year 12 you do more learning of key 

concepts to the computer science course and in the second year you expand on this 

knowledge. To continue onto year 13 smoothly, you need to be focused on the course 

always and not expect for it to be entirely retaught in year 13, instead, be prepared to 

extend your learning and be assessed under longer time constraints. 

 Frequently revise over topics: Kind of self-explanatory but you need to go over topics 

regularly to keep it refreshed in your brain as otherwise you will have an implausible 

number of topics to go over in one sitting which is not advised. 

 Complete Exam Style Questions: A key thing to do is to complete examination style 

questions on topics as you can understand what the examiners are asking of you with 

questions which can give you a better overview of your end of year exams and with the 

moderator’s comments on papers to help in the exams at the end of year 13. 

 Watch Revision Videos: Online there is a lot of good revision resources on the OCR 

course to help if you are stuck or if you require to go over certain topics again as you have 

forgot, you can watch craigndave on YouTube via the link here as they are the best videos 

tailored to the OCR course 

https://www.youtube.com/channel/UC0HzEBLlJxlrwBAHJ5S9JQg. 

 Do Regular Work Outside of Lessons: A key thing to do during the duration of both years 

12 and 13 is to complete work outside of the classroom to show your dedication to the 

course and to show you are developing your knowledge and you understand everything. 

This can be a good use of your study/free periods during year 12 alongside your other 

subjects. Most importantly, there will be an expectation from the exam board that you have 

been doing work outside lessons, as there has been evidence in the past of questions that 

require you to apply subject knowledge to real life situations. 

 

Who Can Help? 
If you are at any point stuck on something, miss a lesson or just need a recap over a certain topic, 
both Mr Ketter and Mr Mayne can help. They can also assist you if you have uncertainties over 
taking the course and whether it is in your best interests to start and/or continue with the course. 
Both Mr Ketter and Mr Mayne can be found in ICT in WF07 and WF02 respectively or in the ICT 
Office. 

  

https://www.youtube.com/channel/UC0HzEBLlJxlrwBAHJ5S9JQg


Good Websites 
The Essential 
Teach-ICT 
http://www.teach-ict.com/index.html 
The ultimate website resource for the entire OCR AS and A Level specification 
 
Codeacademy  
https://www.codecademy.com/ 
essential programming practice in a range of programming languages 
 

The Optional 
Tutorialspoint 
https://www.tutorialspoint.com/python/ 
A good resource to use as a reference for the functions and modules available in the python 
language, but also other languages aswell. 
 
Using Python 
http://usingpython.com/simple-gui-programming/ 
A Python focused website with helpful and informative TKinter documentation, a good place to 
start when figuring out how the module works. 
 
 

Good Books 
Books to purchase/read during the course: 
 

The Essential 
OCR AS and A Level Computer Science by P.m. Heathcote 
and R.S.U Heathcote (Publisher: PG online) 
http://amzn.eu/3jE3wCc 
A compendium of knowledge tailored for and recommended by 
OCR with all you need to know in Year 12 and Year 13. Sections 
include questions to answer and tasks to complete and examples 
are up to date and easy to understand.  
 
 
 
 
OCR Computer Science Python Starter Kit Student Work Book 
A large collection of Python programming tasks to help students 
understand programming concepts by doing. 
 
Located in the school’s directories: “P:\Everyone\ICT_COMPUTING\KS4\Y12 STUDY 
RESOURCES” 
 

http://www.teach-ict.com/index.html
https://www.codecademy.com/
https://www.tutorialspoint.com/python/
http://usingpython.com/simple-gui-programming/
http://amzn.eu/3jE3wCc


The Optional 
Computational Fairy Tales by Jeremy Kubica 
http://amzn.eu/06WEvSo 
 

Python & Tkinter Programming by J 
Grayson  
(free PDF version on school public drive) 
 
  

http://amzn.eu/06WEvSo


Materials for applying to continue your subject at University 
(Oxbridge applications) 
In terms of post 18 options, there are a variety of universities and apprenticeship schemes that 
can provide a career into computer science, which we can assist students if they wish to pursue 
these options after their A levels. 
 
To name a University local to the school is Brunel University which offers a broad variety of 
Computer Science from Software Engineering to Artificial Intelligence to Game Design and 
Networking. If you wish to learn more on Brunel, you can look at their website here 
https://www.brunel.ac.uk/computer-science or you can visit the university on open days to find out 
more. 
 
For those students who are interested in Oxbridge, they both offer computer science courses for 
students of a high Computer Science and Maths level as their courses revolve around both 
subjects working in tandem. If students wished to study computer science at either Oxford or 
Cambridge, you require A* in both Computer Science and Maths at A level. For further information 
you can check out their courses from these links here 
https://www.undergraduate.study.cam.ac.uk/courses/computer-science and 
https://www.ox.ac.uk/admissions/undergraduate/courses-listing/computer-science?wssl=1 or like 
with most universities, go to an open day to find out more about the university and what they 
require. 
 
These are not the only universities that offer a computer science course as this was just to name a 
few but if you wish to know more from other universities if they do offer one you can look online on 
their website. 
 

https://www.brunel.ac.uk/computer-science
https://www.undergraduate.study.cam.ac.uk/courses/computer-science
https://www.ox.ac.uk/admissions/undergraduate/courses-listing/computer-science?wssl=1

