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Sample Curriculum Guide
Download out sample curriculum guide

A guide for teachers demonstrating the order in which topics could be taught, 
containing a teaching schedule. This guide assumes delivery of the three units will 
take place over approximately 32 weeks in the first year and 30 weeks in the second 
year. 

Project Setting Guidance
Download out project setting guidance

This guide offers advice on choosing a suitable project for component 03/04 – the 
Programming Project. It includes advice on scope and languages, including sample 
project ideas. We do not provide project titles. However, we do support teachers in 
identifying suitable project scope. Details on how to get generic feedback/scoping 
on students’ project ideas are available from the subject advisors.

Delivery Guides and Topic Exploration Packs
Download our delivery guides

Download our topic exploration packs

The delivery guides and the topic exploration packs are available for the full content 
of the specification. When combined, the two together will help teachers plan for 
and teach content from the specification by giving guidance on key concepts and 
suggesting classroom activities with links to resources and suggested answers.

You may also like
Assessment materials
Access past papers, mark schemes and examiners’ reports from the OCR website.

ExamBuilder
ExamBuilder is the question-building platform for a range of our GCSE, A Level, 
Cambridge Nationals, Cambridge Technicals and Functional Skills qualifications. You 
can see the full list of available qualifications on the sign up page. ExamBuilder is  
free for all OCR centres with an Interchange account and gives you unlimited users 
per centre.

When you sign up for ExamBuilder and your details have been verified, you will 
receive an automated email from no-reply@exambuilder.ocr.org.uk to finish your 
registration and gain access to ExamBuilder.

Support highlights
We’ve collated links to some of our core resources into this one-stop guide. These highlighted resources will 
enable you to get up to speed quickly in the classroom and support your students in preparing for assessment. 
They include materials that will focus your teaching on individual abilities of students, help determine their 
capabilities and above all save you time. Many more resources are available from the OCR website. 

Oxford Cambridge and RSA
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Week Number
50% of available delivery time

50% of available delivery time Suggested problem solving/programming 

tasks to support  
Unit 2 delivery

1
1.1.3

a) How different input output and storage devices 

        can be applied to the solution of different 

        problemsb) The uses of magnetic, flash and optical storage 

        devices
c) RAM and ROMd) Virtual storage

2.1.2

Thinking ahead  (introduced)
Simple problem solving tasks

2

3

2.2.1 
Introduction to the  e)   Use of an IDE to develop/debug a program

Procedural/Imperative language IDE of Centre’s choice

4 1.2.3

b)     Writing and following algorithms 2.2.1
b)   Programming constructs: sequence, iteration,  

       branching

Programming exercises involving sequence

5
1.1.1

a) The Arithmetic and Logic Unit; ALU, Control Unit 

       and Registers (Program Counter; PC, Accumulator; 

       ACC, Memory Address Register; MAR, Memory Data  

       Register; MDR, Current Instruction Register; CIR): 

       How this relates to assembly language programs

b) The Fetch-Decode-Execute Cycle

2.1.4

Thinking logically (introduced)
2.2.1

a)    Programming constructs: sequence, iteration,  

       branching

Programming exercises involving branching (IF, nested IF, 

SELECT/CASE)

6

7
1.2.1

a)   The function and purpose of operating systems

e)    Distributed, Embedded, Multi-tasking, Multi-user   

 and Real Time  
       operating systemsf )    BIOS

g)   Device drivers

2.2.1

a)    Programming constructs: sequence, iteration,  

       branching

Programming exercises involving iteration (FOR, WHILE, 

REPEAT)

8

9

YEAR 1
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Project setting guidance

It is important that project choice is driven by the candidate.

Projects with broad scope
It may be that a candidate’s project idea has massive scope, in which case you can 

suggest limiting the scope, and maybe identifying features which could form part of 

a “wish list”.  
It is important that candidates appreciate the time constraints that they will have, 

and that the project does not become cumbersome.

Project with limited scope
Some candidates may struggle with identifying a project that lends itself to 

decomposition and multiple development cycles.   However, many of these ideas 

may be developed quite easily, which in turn increases the scope of the problem.

Where possible, try to support candidates in developing the idea that they engage 

with most.  This supports their motivation as they develop the project.

Project advice from OCR
OCR does not provide project titles.  However, we do support teachers in identifying 

suitable project scope.  OCR will support centres in identifying where project 

proposals may need more development, or where a candidate’s proposal appears to 

allow full access to the mark bands.

Where a centre wishes to gain feedback, candidate’s proposal(s) should be collated 

into one single document.
Each proposal from a candidate should include:

• Title and brief overview of the project

• Programming Language(s) used

• Main project objectives/success criteria

• Why they think this is a suitable project

The file should then be emailed to: ComputerScience@ocr.org.uk

Please note we will only be able to offer guidance on project ideas – and the final choice 

of project is the centre’s responsibility.

Suitable Programming Languages 

The focus at A level is for candidates to create a substantial coded solution using a 

textually-derived high-level programming language.  

A list of pre-approved programming languages is included within the Specification 

in Section 5e.OCR allows a wide range of languages, some of which are not listed within the 

specification. Where a candidate wishes to use other languages not listed within 

the specification or within this document, you must seek confirmation that it will be 

accepted by OCR before commencing the project.

Additional approved languages

The following list of languages have been approved by OCR for use within A Level 

projects:
 Swift NodeJS Haskell Unreal/Unity (via C# and C)

 Lua Robot X Monkey X JavaScript (likely to be used in conjunction with HTML/CSS/MySQL/PHP)

Graphical User Interfaces (GUI)

It is a requirement of the specification that candidates create an appropriate GUI.  

However, there are rare circumstances where this might not be appropriate.  

Should a candidate wish to create a program that is more suited to a command line 

interface then you must receive prior authorisation for this from OCR.  

Requests should be emailed to: ComputerScience@ocr.org.uk
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Topic Exploration Pack 

Storing Data 

1.4.2 b) The following structures to store data: linked-list, graph (directed and undirected), stack, 

queue, tree, binary search tree, hash table.  

 

Stacks are best described as a stack of books. We can either add books to the stack (push) or 

remove them from the top of the stack (pop). To access the item at the bottom of the stack we 

have to pop the items off until we reach it. This data structure is known as FILO (First in last out). 

 

Queues are best described as a queue for the bank. It is a FIFO (first in first out) structure. There 

are methods to append to the end of the queue and a delete method to remove items.  

 

Implementations for Stacks and Queues are already built into the Python programming language 

as part of the ‘list’ documentation. 

 

Linked lists are data structures that are advantageous over using arrays since they can grow or 

shrink in size. They are made up of single instances of a node class that hold pointers to the next 

node. Therefore if a linked list has no items in, it won’t take up a huge amount of room in memory, 

but an empty array will. Linked lists are not so often used in Python, as use of the ‘list’ class is 

more convenient a lot of the time. The list class in Python has an ‘append’ method, which usual 

‘arrays’ found in other programming languages do not have and are fixed in size. 
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Thinking Conceptually

Approaches to teaching the content

Resources

This topic starts by exploring in detail the CPU/Processor at a working level. Students will learn about the various parts of the CPU 

and how they interact and function to process instructions and ‘compute’. 

There are a selection of interactive sites which explain and provide animations for the various component parts of a processor: 

http://www.eastaughs.fsnet.co.uk/cpu/index.htm

This video demonstrates how the CPU works: https://www.youtube.com/watch?v=cNN_tTXABUA

The Fetch-Decode-Execute Cycle is a model to demonstrate what the parts of the Processor are doing and the effect that this has 

on the internal memory registers. There are many videos showing this cycle in action which will support students’ understanding 

of the process: https://www.youtube.com/watch?v=04UGopESS6A  

https://www.youtube.com/watch?v=J9I2erViGqs 

Students need to understand the Fetch-Decode-Execute Cycle at the registry and component level. Little Man Computer is free 

software which models a simple von Neumann architecture computer; it has all of the basic features of a modern computer. Little 

Man Computer can be programmed in machine or assembly code, which will enable you to run your programs. This does require 

software to be installed first, although students may be familiar with the interface from GCSE:  

http://www.yorku.ca/sychen/research/LMC/

The topic covers the factors that affect CPU performance; students are required to identify what they are as well as explain 

the impact that each will have on performance. This can be achieved by comparing several PROCESSOR specifications and 

professional reviews of the performance. Benchmark testing is a useful tool to compare CPU performance across a range of 

brands and technologies.  Students can then discuss and analyse, in relation to the factors, why one processor outperforms 

another. This resource: https://www.cpubenchmark.net/ allows students to compare and contrast a range of CPU benchmarks or 

look for a specific model.
Depending on what access rights students have to computers, they could predict the performance of a computer, based on the 

factors, and install the free software to benchmark test it: http://novabench.com/

A further technique that improves the efficiency of the processor is pipelining. This is a commonly used structure that improves 

the performance of a processor by using the output from one execution as the input for another. This approach is common in 

manufacturing and assembly lines. This site gives a good overview: http://en.wikipedia.org/wiki/Pipeline_(computing)

Click here

Click here

Click here

Click here

Click here

Click here

Click here

Click here

Theme: Data Structures
September 2015
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https://ocr.org.uk/qualifications/as-and-a-level/computer-science-h046-h446-from-2015/planning-and-teaching/#a-level-delivery-guides
https://ocr.org.uk/qualifications/as-and-a-level/computer-science-h046-h446-from-2015/planning-and-teaching/#a-level-topic-exploration-packs
https://www.ocr.org.uk/qualifications/as-and-a-level/computer-science-h046-h446-from-2015/
https://exambuilder.ocr.org.uk/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/sign-up/
mailto:no-reply%40exambuilder.ocr.org.uk?subject=
https://www.ocr.org.uk/qualifications/as-and-a-level/computer-science-h046-h446-from-2015/
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Candidate Exemplars
Download our candidate exemplars

Exemplar Candidate work with examiner’s commentary for H446/01 and H446/02 as 
well as programming project H446 03/04 exemplar candidate work with moderator 
commentary for high, mid and low level are available to download from our subject 
webpage ‘assessment’ area. 

Subject Content Clarification Guide
Download our subject content clarification guide

This guide sets out the expected depth of knowledge required and what candidates 
are expected to know for the assessment.

Extended Writing Framework
Download out extended writing framework

This framework allows candidates to structure essay style (level of response) 
questions in a fashion that elicits meaningful responses that cover all the assessment 
points for the given context. It can be used to practice structuring longer response 
answers, an essay planning tool or as a framework to analyse computer science 
related topics in the media.

New resources to support you
ExamBuilder Quizzes
We are producing a new guide to creating effective ExamBuilder practice 
examinations. This guide will cover how to shape your paper around Assessment 
Objectives, styles of questions and a balance of questions. Coming soon.

Professional Development
Understanding the Assessment - Exams preparation for AS and A Level - 
Computer Science H046, H446 (Webinar)
You’ve had a chance to reflect on your students’ performance in the summer 2019 
exam series with no exams in the summer 2020. This event will offer detailed and 
constructive feedback into where candidates struggled and how you can better 
support future cohorts. The event complements our examiners’ reports and exemplar 
materials, and will give delegates the chance to discuss specific misconceptions or 
issues, as well as areas where students performed well. The session will also cover 
other assessment-related resources and support available from OCR.

Improving Your Delivery: NEA best practice in delivery and assessment 
for AS and A Level Computer Science (H046/H446) (Webinar)
Once you have made the decision to teach with OCR, you will have access to a wide 
range of support and expertise. This webinar is a one-stop shop for all your needs 
in understanding the specification and the mark scheme, as well as the array of 
resources and support that are available to support you, both in delivering AS and A 
Level Computer and understanding its assessment. 

Delegates will be given brief guidance on the effective delivery of the specification; 
ideas and approaches for the teaching and assessment of the coded Programming 
Project (NEA); Programming languages allowed; Iterative development process; 
Scoping programming project; Assessing programming project; Review candidate’s 
sample work, Support and resources.

www.ocr.org.uk

YOUR TEACHER TRAINING 

JOURNEY WITH OCR

A and AS Level Computer Science 

 

  
 

Extended Writing Framework 

 

AO 1 

AO 2 

A0 3 

High 

(thorough) 

Precision in the use of question 

terminology. Knowledge shown is 

consistent and well-developed. Clear 

appreciation of the question from a 

range of perspectives making extensive 

use of acquired knowledge and 

understanding. 

Knowledge and understanding shown is 

consistently applied to context enabling 

a logical and sustained argument to 

develop. Examples used enhance rather 

than detract from response. 

Concerted effort is made to consider all 

aspects of a system/problem or weigh 

up both sides to an argument before 

forming an overall conclusion. 

Judgements made are based on 

appropriate and concise arguments that 

have been developed in response 

resulting in them being both supported 

and realistic. 

Middle 

(reasonable) 

Awareness of the meaning of the terms 

in the question. Knowledge is sound and 

effectively demonstrated. Demands of 

question understood although at times 

opportunities to make use of acquired 

knowledge and understanding not 

always taken. 

Knowledge and understanding applied 

to context. Whilst clear evidence that an 

argument builds and develops through 

response there are times when 

opportunities are missed to use an 

example or relate an aspect of 

knowledge or understanding to the 

context provided. 

There is a reasonable attempt to reach a 

conclusion considering aspects of a 

system/problem or weighing up both 

sides of an argument. However the 

impact of the conclusion is often 

lessened by a lack of supported 

judgements which accompany it. This 

inability to build on and develop lines of 

argument as developed in the response 

can detract from the overall quality of 

the response. 

Low (basic) 

Confusion and inability to deconstruct 

terminology as used in the question. 

Knowledge partial and superficial. Focus 

on question narrow and often one-

dimensional. 

Inability to apply knowledge and 

understanding in any sustained way to 

context resulting in tenuous and 

unsupported statements being made. 

Examples if used are for the most part 

irrelevant and unsubstantiated. 

Little or no attempt to prioritise or weigh 

up factors during course of answer. 

Conclusion is often dislocated from 

response and any judgements lack 

substance due in part to the basic level 

of argument that has been 

demonstrated throughout response. 
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Question 1(c)(ii)

Exemplar 1 

3 marks

Exemplar 2 

0 marks

[3]

Examiner commentary
To gain full marks on this question, the candidate response should very clearly show the correct diagrammatic representation of the 

appropriate gates to meet the mark scheme criteria, see Exemplar 1. 

The main reason that some candidates did not score well on this question was for using incorrect gates i.e. many used an OR gate 

instead of an AND gate as shown in Exemplar 2. 

Candidates should also take time to draw the gates very clearly following the specification appendix 5d Boolean Algebra 

guidance, these are the only acceptable representations. The examiner should not be left in any doubt which gate the candidate is 

representing in their diagram. 

3

A Level Computer Science
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Subject content clarification

Component 11.1. The characteristics of contemporary processors, input, output and storage devices

Components of a computer and their uses
Content clarification

Links to other topics

1.
1.

1 
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a) The Arithmetic and Logic Unit; ALU, Control 

Unit and Registers (Program Counter; 

PC, Accumulator; ACC, Memory Address 

Register; MAR, Memory Data Register; MDR, 

Current Instruction Register; CIR). Buses: 

data, address and control: How this relates 

to assembly language programs.

b) The Fetch-Decode-Execute Cycle, including 

its effect on registers.
c) The factors affecting the performance of 

the CPU: clock speed, number of cores, 

cache.d) The use of pipelining in a processor to 

improve efficiency.
e) Von Neumann, Harvard and contemporary 

processor architecture.

Candidates need to have an understanding of the purpose and function of the core 

components of a processor.  Candidates need to understand the role and components 

of the ALU.  Candidates need to understand the purpose and function or registers within the 

processor, including the PC, accumulator, MAR, MDR and CIR.  

Candidates need to understand the purpose, function and role of the data, address and 

control buses in the processor.  

Candidates need to understand how assembly language makes use of registers, and 

how data and addressed are transferred between registers.

Candidates need to understand the purpose and stages within the FDE cycle.  

Candidates need to understand how and when the registers are used within this cycle, 

and how and where data and addresses are transmitted to/from in each part of this 

cycle.
Candidates need to understand how the performance of the CPU can be affected 

by many factors.  Candidates need to understand how and why the performance is 

affected by the clock speed, the number of cores and the size and speed of the cache.

Candidates need to have an understanding of the Von Neumann and Harvard 

architectures.  They should be aware of the different approaches the architectures take 

to storing instructions and data in memory and the benefits of each approach.

Candidates will not be asked about specific aspects of “contemporary processor 

architecture” unless explicitly named in the specification. They may, however, be 

asked to show an awareness of how contemporary processors differ from a pure Von 

Neumann architecture in more open questions.

1.1.3 Input, output and storage

1.2.4 Types of Programming 

Language
http://www.teach-ict.com/2016/

AS_Computing/OCR_H046/1_1_

characteristics_components/111_

architecture/von_neumann/home_as_

von_neumann.htmlhttps://youtu.be/UdHK35N-Kuo
http://www.bbc.co.uk/education/

guides/zmb9mp3/revision/4https://youtu.be/OTDTdTYld2ghttps://youtu.be/Nz2JJXYKWJchttps://youtu.be/ULUb4xwqz4A
http://web.cs.iastate.edu/~prabhu/

Tutorial/PIPELINE/pipe_title.html
https://youtu.be/4WFzOyUNkaM
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First Teaching: Everything you need to know to get started with OCR 
AS and A Level Computer Science (H046/H446): NEA best practice in 
delivery and assessment (Webinar)
Once you have made the decision to teach with OCR, you will have access to a wide 
range of support and expertise. This webinar is a one-stop shop for all your needs 
in understanding the specification and the mark scheme, as well as the array of 
resources and support that are available to support you, both in delivering AS and A 
Level Computer and understanding its assessment. 

Delegates will be given brief guidance on the effective delivery of the specification; 
ideas and approaches for the teaching and assessment of the coded Programming 
Project (NEA); Programming languages allowed; Iterative development process; 
Scoping programming project; Assessing programming project; Review candidate’s 
sample work, Support and resources.

Ask the Examiner: AS and A Level Computer Science (H046/H446) 
(Online Q&A)
This is a unique and interactive opportunity to engage with an OCR examiner on 
the issues that matter most to you. This webinar offers detailed and constructive 
feedback into where candidates struggled with the 2019 exams and how you 
can better support future cohorts. The webinar complements our examiners’ 
reports and exemplar materials, and gives delegates the chance to discuss specific 
misconceptions or issues, as well as areas where students performed well. The 
session also covers other assessment-related resources and support available from 
OCR. 

Ask the Moderator: AS and A Level Computer Science (H046/H446) 
(Online Q&A)
This is a unique and interactive opportunity to engage with the Moderator on 
the issues that matter most to you. The event will also provide pointers towards 
resources and other sessions that can be used to develop your understanding of the 
assessment in key areas.

See our range of professional development courses using ‘Find an event’ search tool.

We’re now running all our CPD training online rather than face-to-face. Future 
courses will be in the form of a webinar, offering the same high-quality 
training as our face-to-face training. If you have any questions, please email 
professionaldevelopment@ocr.org.uk

Publisher materials
A/AS Level Computer Science for OCR Teaching Programming 
Cambridge Elevate Enhanced Edition (2 Years) (endorsed) - Cambridge 
University Press (CUP)
Containing a structured series of detailed programming projects designed for various 
abilities, this classroom resource provides a lesson-by-lesson plan for teaching 
different programming techniques, using engaging and relevant scenarios. Including 
tasks, annotated sample answers in different programming languages, common 
errors and solutions, each programming project can be used across several lessons 
for programming practice and coursework preparation. This online resource will 
help teachers who are new to the subject or those returning after teaching ICT, with 
detailed guidance on teaching programming.

Price £178.95

Support highlights
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OCR AS and A Level Computer Science textbook (endorsed) -  
PG Online
The book is divided into 12 sections, each containing roughly six chapters. Each 
chapter covers material that can comfortably be taught in one or two lessons.  
It will also be a useful reference and revision guide for students throughout the  
A Level course. Content applicable to the A Level only is indicated throughout the 
textbook.

Price £30.

OCR A Level Computer Science textbook (endorsed) - Hodder
Incorporates full coverage of the skills and knowledge demanded by the 
examined units, with exercises to help students understand the assessment 
objectives and advice and examples to support them through the practical 
element of the course.

Price £32.99

Other resources 
‘Technical Topics’ Presentations and Worksheets for OCR AS & A Level 
Computer Science by ZigZag Education

Animated presentations and follow-up worksheets designed to reinforce the 
mathematical and logical concepts of the OCR 2015 specification.

Price £109

Craig and Dave Videos – A Level OCR Specification
These videos are free and available on YouTube. If you are unable to use YouTube 
at your school, the videos are also available on the ClickView library and to buy on 
a USB flash drive.

Diagnostic Questions / EEDI Quizzes
A free set of self-marking questions/quizzes which allows you to sign your class 
up, set tests and review the results. Masses of support already built into the EEDI 
platform.

Issac A Level Computer Science
This is a free online learning platform for A Level students and teachers funded by 
the Department for Education. 
Isaac Computer Science provides high-quality online learning materials for use in 
the classroom, for homework, and for revision. Their team of experienced teachers 
is writing resources to cover every topic in OCR A Level Computer Science 
specification as well as other awarding organisation specifications. On Isaac 
Computer Science, you can learn about new topics or revise previous learning, 
with confidence that all the content is of high quality and is relevant to your  
A Level exam.
Isaac Computer Science is proud to be part of the Department for Education’s 
National Centre for Computing Education programme. Visit their website for a 
huge amount of useful advice, support, content, and CPD training opportunities 
for secondary.

Computer

Scien
ce

OCR AS and A Level

A Level Computer Science H446

https://www.pgonline.co.uk/resources/computer-science/a-level-ocr/ocr-a-level-textbook/
https://www.hoddereducation.co.uk/subjects/ict/products/16-18/ocr-a-level-computer-science
https://www.hoddereducation.co.uk/subjects/ict/products/16-18/ocr-a-level-computer-science
https://zigzageducation.co.uk/synopses/6156-ocr-computer-science-technical-topics?pod=6157
https://www.youtube.com/watch?v=UdHK35N-Kuo&list=PLCiOXwirraUBj7HtVHfNZsnwjyZQj97da
https://craigndave.org/ocr-alevel-h046-h446/ocr-alevel-h046-h446-theory-videos/
https://diagnosticquestions.com/
https://eedi.com/
https://eedi.com/
https://isaaccomputerscience.org/
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Keep connected
Subject Information Update
Subject information updates are the way we let you know about changes to our 
qualifications, e.g. extensions or withdrawals.

If you’re delivering OCR qualifications and would like to receive the latest OCR news 
about your subject, you can sign up for updates.

OCR A Level Computer Science Facebook Forum
OCR subject advisors’ supported forum. Liaise and collaborate with teachers from 
across the country who are members of this forum. You could discuss the delivery/
lesson ideas, resources used and assessment preparations for your students by 
interacting directly.

Get in touch

computerscience@ocr.org.uk

+44 (0) 1223 553998

@OCR_ICT

Vinay Thawait

Subject Advisor for 
Computer Science, 
IT and iMedia

Support highlights

General qualifications
Telephone 01223 553998
Facsimile	 01223 552627
Email general.qualifications@ocr.org.uk

www.ocr.org.uk
OCR Customer Support Centre

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge.

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. ©OCR 2021 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. 
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including 
A Levels, GCSEs, Cambridge Technicals and Cambridge Nationals.

Cambridge University Press & Assessment is committed to making our documents accessible in accordance with the WCAG 2.1 Standard. We’re always looking 
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