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Would you prefer a  
Word version?
Did you know that you can save this pdf 
as a Word file using Acrobat Professional? 

Simply click on File > Save As Other . . .  
and select Microsoft Word

(If you have opened this PDF in your browser you will need 
to save it first. Simply right click anywhere on the page and 
select Save as . . . to save the PDF. Then open the PDF in 
Acrobat Professional.)

If you do not have access to Acrobat Professional there 
are a number of free applications available that will also 
convert PDF to Word (search for pdf to word converter).

https://www.surveymonkey.co.uk/r/ZL5Z53B
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Introduction
These exemplar answers have been chosen from the 
summer 2019 examination series. 

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but they do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification https://www.ocr.
org.uk/Images/170844-specification-accredited-a-level-
gce-computer-science-h446.pdf for full details of the 
assessment for this qualification. These exemplar answers 
should also be read in conjunction with the sample 
assessment materials and the June 2019 Examiners’  
report or Report to Centres available from Interchange 
https://interchange.ocr.org.uk

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2020. Until then, they are available on OCR 
Interchange (school exams officers will have a login  
for this and are able to set up teachers with specific  
logins – see the following link for further information 
https://www.ocr.org.uk/administration/support-and-
tools/interchange/ managing-user-accounts/). 

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

https://www.ocr.org.uk/Images/170844-specification-accredited-a-level-gce-computer-science-h446.pdf
https://www.ocr.org.uk/Images/170844-specification-accredited-a-level-gce-computer-science-h446.pdf
https://www.ocr.org.uk/Images/170844-specification-accredited-a-level-gce-computer-science-h446.pdf
https://interchange.ocr.org.uk
https://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
https://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Exemplar 1
Computational Methods 
Computational methods will be vital to meet the aims of this project. The key method in this project is abstraction, but 
others will undoubtedly be useful.

Method 
Abstraction 

Justification of use 
To make best use of hardware 
resources, we must not include 
any features that are not 
essential to the program as they 
will only put more strain on the 
system. An abstract model will 
serve as a representation of 
reality that functions in only the 
ways that we need it to. 

How it can be incorporated 
Making the game in 2 dimensions 
is a form of abstraction as it takes 
away the 3rd dimension, which 
is not essential to this kind of 
gameplay, but still makes for a 
good representation of reality 
and real-life situations. Making 
a game in 3D requires far more 
lines of code, time, storage and 
– _critically – _it requires more 
processing power client-side. 
Characters will use simple sprites 
and may not be 100% biologically 
correct – _they may not have 
visible fingers. 
On top of that, irrelevant 
environmental features can be 
discounted such as plants and 
animals. 

Decomposition Problems can be complex. 
Decomposition breaks down 
a complex problem into 
several simple ones, which are 
approachable and manageable. 
This makes things much easier on 
the developer’s end. 

Instead of looking at the game 
as a whole, we can look at the 
game as a set of its components, 
for example the surface, player 
controls and movement, bullet 
variety, and so on. We can put 
these components in order of 
importance (i.e. the surface and 
the controls are more important 
than the individual characters) 
and create them accordingly. 

Logic, branches and loops This refers to branching and 
loops. This adds interactivity, 
interest and complexity to 
the program. Without these 
logical operators the program 
is completely linear, but with 
them the program can produce 
different outcomes based on 
conditions or repeat instructions 
several times.

If/else statements must be used 
for the game to respond to the 
user’s input, whether it be with 
the keyboard or mouse, as the 
program must be able to produce 
an outcome depending on the 
user’s action. For example, if the 
left arrow key is depressed, the 
player should move left. 
Loops will be required to 
constantly refresh the surface  
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for the game to run in real-time. 
They will also be necessary as 
part of algorithms such as score 
calculation. The game will have a 
main loop: a loop that runs once 
per frame. This will constantly 
check for states of the keys, to 
see if they are depressed or not 
and respond accordingly (e.g. 
move in a direction). 

Pipelining and thinking 
concurrently

You don’t want to have to 
wait for _something to finish, 
before starting another task. 
These techniques allow things 
to happen at the same time, or 
more specifically in the case of 
pipelining, allow a procedure to 
take place while waiting for the 
next input.

As a game runs at a constant 
frame rate, it cannot stop. That 
means it cannot halt the program 
to wait for a procedure to finish 
– _it must continue to run. This 
is where thinking concurrently 
comes in as the program must 
constantly be detecting user 
input, checking for collision 
events, calculating score, etc. 

Performance Modelling It is imperative that a game run 
smoothly so that there isn’t delay 
between the player’s input and 
what appears on screen. This 
phenomenon, ‘lag’, can make a 
game very cumbersome to play. 
Performance modelling will help 
to minimise lag by analysing 
what may cause it before 
implementing it into the final 
prototype. 

Mathematical approximations 
for the runtime of algorithms 
can be used to predict potential 
performance issues and optimise 
wherever possible. I will use 
Big O notation to measure 
the runtime of my algorithms. 
Performance modelling can 
be applied iteratively by 
making several prototypes 
and identifying what is causing 
performance issues and optimise 
it for the next prototype. 

Thinking ahead This refers to careful planning 
to make sure the project is 
completed efficiently and in 
time. This will be useful as I will 
know how much time to allocate 
to each part of the project, 
and by code optimisation I can 
considerably reduce the overall 
project time.  

The game will have many 
reusable elements, so I will use 
an object-oriented approach. 
This means I will begin by making 
object for bullets, characters and 
enemies and then implement 
them as and when I need them, 
avoiding 
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Examiner commentary
As part of the analysis candidates are expected to explain why a problem is solvable by computational methods.   
When explaining why to use a computer and the use of computer methods to solve the problem too many candidates 
simply provide generic descriptions of computer methods. It is important for links between the essential features of 
the problem and appropriate computational methods is established in the narrative. In this example the candidate has 
briefly but explicitly explained how these computer methods apply to the proposed solution.

The choice of project is important and must be able to produce a problem that is multi-faceted and modular. In all but 
the most exceptional cases it will require a graphical user interface and will require the candidate to produce a series 
of linked modules during development. Simple quiz games or databases using a web based front end do not always 
provide the necessary features to enable the candidate to demonstrate the full range of skills required for this unit.

Mark given
10/10 for analysis section
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Exemplar 2
Parts that I can apply to my solution 

Examiner commentary
As part of the analysis candidates are expected to research the problem looking at existing solutions to similar problems. 
The analysis of this research should lead to identification of features appropriate to the proposed solution and the 
narrative should show how the results of the research can be applied to solving that problem. 

Many students complete some detailed research into existing solutions but fail to relate these to their proposed 
solution.  It is important that the student justifies how the research has impacted upon the proposed approach to 
the solution. In this case the student has completed detailed and well-focussed research into four areas related to the 
problem and followed up each piece of research with explicit justification of how that applies to the proposed solution.

Mark given
10/10 for analysis
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Exemplar 3

Examiner commentary
As part of the analysis candidates are expected to identify suitable measurable success criteria. In many cases the 
success criteria identified are far too generic often referring to ease of use or aesthetic considerations. The success 
criteria will be used together with evidence of testing to establish the effectiveness of the solution. It is important the 
student identifies success criteria that can be definitively tested and used to determine the success, or otherwise, in 
developing that feature of the solution. The table above is a part of the success criteria for a game. The student identifies 
a measurable feature, establishes how that feature can be tested and provides justification for that feature as part of the 
success criteria.

Mark given
10/10 for analysis
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Exemplar 4
Decomposing my problem
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Examiner commentary
Candidates are expected to decompose the main problem into suitable sections in order to develop a modular solution 
section by section. In many cases this is simply represented by a chart with little comment on the constituent parts. In 
this example the student has identified the essential elements of the solution explaining and justifying each section. This 
student then continues to develop detailed algorithms that define the solution accurately and completely using a range 
of appropriate techniques and methods including the use of detailed flow diagrams and pseudocode.

Mark given
15/15 for design
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Exemplar 5
Justification of classes and methods
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Examiner commentary
Validation is often an afterthought with some simply implying validation during the development process or providing a 
general outline stating validation will be used. Many will include this in a table of variables to be used, which is perfectly 
acceptable. In this case the student has provided a list of classes and methods to be used within the solution and 
identified and necessary validation. The image shows just a small section of the complete list of classes and methods 
identified by this student.

Mark given
12/15 for design
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Exemplar 6
Version 2 testing
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Examiner commentary
Candidates are expected to provide evidence for each stage of the iterative process. It is expected that solutions will 
be modular and that each module is developed, tested and refined at each stage of the process. There should be 
justification for each test and evidence of test outcomes for each stage of the process. Candidates are expected to justify 
the choice of test and test data. They should also provide a commentary on the success or otherwise of the test and 
provide evidence of any actions taken following the test. This is a small example for secondary testing at the first stage 
of the development process to explain how issues identified through testing have been dealt with and re tested. The 
student relates all of the work to the success criteria and to the stakeholder’s requirements.

This student provides detailed evidence of testing at every stage of the development process. There is evidence of all 
failed tests and any remedial actions required with full justification for any actions taken. Many students rely on testing 
after the development process has been completed and do not provide sufficient evidence of how testing informed the 
process. 

There must be clear evidence of testing within the development narrative including failed tests and remedial actions 
taken.

Mark given
15/15 for Development and 10/10 for testing to inform development
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Exemplar 7
Usability testing



Exemplar Candidate Work

16

A Level Computer Science

© OCR 2019

Examiner commentary
Candidates are expected to test the usability of their system as part of the testing for evaluation. In many cases this is 
simply a report stating that users have seen the work and it is acceptable. In many cases candidates rely very heavily 
on a questionnaire and some form of rating system. These are all useful indications of user acceptance but do not 
demonstrate the usability features of the system. Evidence of testing and the outcomes for the usability features of the 
program are essential. 

This student has identified a whole range of usability features and instigated suitable testing to demonstrate the 
effectiveness or otherwise of these features. The image shows just a small section of the test table and accompanying 
evidence. The full project narrative includes extensive evidence that usability features have been considered, justified 
and tested. This student also considered the views of stakeholders to provide complete evidence for the usability of the 
finished product.

As well as usability testing the evaluation testing should cover all the success criteria and show that the system is robust. 
In many cases the testing is limited to basic functionality without reference testing to show that the solution does 
not fall over easily under adverse conditions. This candidate included clear evidence of testing using a wide range of 
possible inputs and actions to show that the system was robust.

Mark given
5/5 for testing to inform evaluation 
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Exemplar 8

Examiner commentary
Essentially the evaluation depends upon detailed and complete measurable success criteria being provided in the 
analysis. Evidence of testing during development and following development should be cross referenced against these 
success criteria and discussed. 

This student has included detailed success criteria and systematically used evidence of testing to discuss the success, or 
otherwise, of the final product. The success criteria are clearly linked to the appropriate and relevant test evidence. This is 
an extensive section covering 5 full pages of evidence discussing each of the success criteria.

Mark given
14/15 for evaluation
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