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GCSE (9-1) Computer Science Exemplar Candidate Work

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/qualifications/gcse/computer-science-j276-
from-2016/ 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 http.//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.
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(a) A radio station records an interview with a computer scientist using a computer and audio
recording software.

(i) Explain how sampling is used to store audio recordings. [2]

Explain how sampl'm is used to store audio recordings.

..............

.........................................

The candidate here clearly identifies that the amplitude (or height) is measured and that this is done at regular intervals. The fact that

these samples are converted to digital or binary was another mark point that was available, but this candidate has already gained full
marks for this question.
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A very common mistake was that candidates misunderstand what exactly is sampled; here a candidate discusses the frequency
being measured which is obviously incorrect. The mark for digitising the sample was given and the candidate in fact repeats this

point twice (although only getting one mark). For data representation questions, examiners expect candidates to know the scientific
details of exactly what is measured or stored.



A second interview with the computer scientist is recorded. Before this interview, the sampling
frequency in the audio software is increased.

(ii)) Define what is meant by the term sampling frequency. [1]
Define what is meant by the term-sampling frequency. Y M]
%umg\xu\% Etm‘usmmﬁm ..... OAQ.... 0oL na DX OF.. amwm A
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Sampling frequency is correctly defined here as the number of samples taken in a given time period (here given as a second). The
use of the unit‘hertz'to represent once per second is encouraged to be discussed by centres with their candidates, although this
would not by itself constitute a full answer.

Answers which rely on the words given in the question are to be avoided; here the candidate defines frequency using the word
‘frequency’. Examiners are therefore unable to ascertain whether or not the candidate is aware of what the term means.



(b) The radio station uses a digital camera to take a photograph of the computer scientist for their
website. The photograph is stored as a bitmap image.

(i) Describe how bitmap images are represented in binary. [3]
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This candidate answer covers the points from the mark scheme in a simple fashion, showing clear understanding of how images are
stored at bitmaps. The idea of pixels being the basic element of bitmaps is central to this well-communicated answer.

The answer given by the candidate here attempts to discuss how an image using up to 16 colours could be stored, but gives a list of
simple ideas rather than trying to link them together as a whole. Although the answer shows some understanding, it is far too vague
and fails to clearly hit the points in the mark scheme. It should be noted that not all images use 4 bits per pixel as this candidate

seems to suggest, with the bit depth altering depending on how many colours are represented.



(ii) Explain why computers represent data in binary form.

[2]
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The question of why data is represented using binary is central to the study of Computer Science. Candidates should recognise, as
this example shows, that computers store data using electronic switches (transistors in this answer) that can be on or off. Note that
in the mark scheme for this question, the mark for‘on or off' was dependent on describing what could be turned on or off, therefore

avoiding giving marks to candidates who simply describe what binary is. The candidate shown here clearly understands this central
premise and communicates this well.

The candidate in this example is typical of several answers who are clearly unaware of why data is represented in binary. This

rather simplistic answer is below the level expected of a Computer Science candidate and centres should strive to make sure that
candidates understand the ‘why’as well as the 'how"
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Question 2

2 Aprogrammer creates an algorithm using a flow chart.
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(b) Write this algorithm using pseudocode. [6]
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This question asked candidates to rewrite an algorithm using pseudocode; the algorithm had previously been given as a flowchart,
so the logic required was already given. However, the difficulty in this process was the understanding that a TRUE answer to the first
decision meant that another decision was required. This could have been managed, as shown in this example, by using nested IF
statements so that the second was only checked on the first being TRUE. However, there were many other ways of completing this,
including checking for the opposite (e.g. if x <=y). As a basic principle, if the algorithm produced the correct output for all possible
input values of X and Y (including where they are equal) then the candidate would have been given full marks.
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This answer is shown as an example of a typical mistake made by candidates. If X is not larger than Y, then the candidate here checks
if X is smaller than Y. However, this would not work if X was equal to Y and therefore is not logically valid. Here, the mistake costs a
single mark but if done elsewhere it may have removed multiple marks from an otherwise sensible answer. Candidates should be
encouraged to think logically about their answers.
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This example shows an answer that has multiple issues, all of which mean that no marks were able to be given. Firstly, all of the
outputs are string values and give no way of outputting the values of X and Y. Secondly, only one input statement is given to input
two numbers, showing a lack of understanding. Thirdly and most importantly, the comparisons between X and Y and then between
X and 12 are not shown at all; the fifth line of the candidate answer asks, IF False, but what is being compared to False? Taken as a
whole, the answer does not logically function in the same way as the flowchart at any discernible level.



The algorithm is written in a high-level language. The high level code must be translated into
machine code before a computer processor can execute it.

(c) Describe two methods of translating high level code into machine code. [4]
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The example shown here gains full marks by naming two suitable methods of translating high-level code (compiler and interpreter)
and describing clearly how they differ. This is a very good example answer.
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Examiner commentary

Interpreters and compilers are given in the specification as examples of translators and naming these plus describing how they
work at a basic level was required for full marks to be given. Candidates could have also gained partial marks by simply describing
the process of translating instructions one-by-one or as a whole before execution. The candidate shown here perhaps does not
understand the concept of translation at all and so provides an answer that does not meet any of the points on the mark scheme.
Centres should encourage candidates to be familiar with the specification and particularly the contents list for each unit; this could
be used as a revision checklist. In this case, any candidate who had ticked off ‘the characteristics of an assembler, a compiler and an
interpreter’ (section 2.5) would have stood a good chance of gaining marks on this question.
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4  Elliott plays football for OCR FC. He wants to create a program to store the results of each football
match they play and the names of the goal scorers. Elliott wants individual players from the team
to be able to submit this information.

(a) (i) Define what is meant by abstraction. [2]
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Abstraction is a new topic to this specification and it is pleasing to see candidates using the term correctly. Here, the candidate gives
a clear definition or removal of unnecessary data (not just any data) and focusing on what remains. The point of this is to make the
problem simpler to solve. Abstraction in Computer Science can take many forms and much use can be made of the term at much
higher levels than this, but the level of question posed here is enough knowledge for GCSE level.
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A very common mistake was to confuse abstraction with decomposition. Here the candidate gives a comprehensive definition of
decomposition. However, this was not the question asked!



(ii) Give one example of how abstraction could be used when developing this program. [1]

A relatively simple question that followed on from the definition, the mark here could be given for any sensible example of
something that could be hidden, ignored, removed or focused on. Here, the candidate sensibly suggests removing information

about the school each player goes to and gains the mark.
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Despite any sensible example being able to be credited, where answers were not specific about what exactly could be removed

or focused on, no mark was given. The candidate example here suggests a change to be made to the program in order to develop
something separately, but this does not include anything removed or focused on. The outcome from this is that the examiner must
assume that the candidate does not understand the concept of abstraction.



(b) Describe two examples of defensive design that should be considered when developing this

program. [4]
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Defensive design was perhaps not well understood by candidates sitting this paper. The specification makes a list of some example
techniques that fit under this umbrella and the candidate in this example makes full use of these, describing how they could be

used with the example program given.

program.
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Conversely, the candidate shown here does not clearly understand the topic of defensive design and discusses various methods of
ensuring the work cannot be copied; these would be better suited to a question relating to legal issues.



The number of goals scored in each football match is held in an array called goals. An example
of this array is shown.

goals = [0, 1, 3, 0, 4, 5, 2, 0, 2, 1]
Elliott wants to count how many matches end with 0 goals.

(c) Complete the following pseudocode for an algorithm to count up how many matches with 0
goals are stored in the array and then print out this value. [3]

01 nogcalscount = 0

02 for count = 0 to (goals.length-1)

03 . if goals[..Eoa=F..] == 0 thén
04 nogoalscount Lhacﬁﬂﬂb‘;&‘”"b"‘ \
05 endif

06 next count

07 print/{ Ne%@?’ﬂm“hb )

This candidate can demonstrate understanding of the use of a count variable within a FOR loop, leading to being able to iterate
around each item in an array. The use of FOR loops is extremely common when dealing with arrays and centres should encourage
candidates to explore linking ideas together in ways such as this. Although the third answer uses a different case than the variable
given in the question (capital N used), this was not penalised as not all high-level languages are case sensitive. However, centres may
wish to make sure that candidates understand that this may cause problems when programming in the classroom.

01 nogoalscount = 0
02 for count = 0 to (gbals.length-1).
03 if goals[.... S 2] == 0 then

~
04 nogoalscount . @ ; -

05 endif

06 next count

07 print(m uegrngnp%@‘a@‘ls“)

The example shown here illustrates what could potentially happen if candidates are not given enough classroom programming
experience. The items for each answer are not only incorrect, they are not logically sensible or in any way related to an answer that
would make sense. Examiners are happy to give credit and be generous where the intention is clear but were not able to in this case.
The candidate here would perhaps also benefit from spending more time reading the requirement of the question.



6 OCR Land is a theme park aimed at children and adults. Entrance tickets are sold online. An adult
ticket to OCR Land costs £19.99, with a child ticket costing £8.99. A booking fee of £2.50 is added

to all orders.

(a) Afunction, ticketprice (), takes the number of adult tickets and the number of child tickets
as parameters. It calculates and returns the total price to be paid.

(i) Use pseudocode to create an algorithm for the function ticketprice (). [6]

FUNCTION ... bicketesice. [ adalbbidtels . (hEIgRees i
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The example shown here is a great example of a candidate able to achieve full marks to this question, hitting every point on the
mark scheme by creating a function with parameters passed in which are then used to calculate and return a value. Many candidates
presented their answers using keywords from high-level languages (such as def from Python); this was equally acceptable.
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Examiner commentary

Disappointingly, many candidates chose to ignore the requirement to create the algorithm as a function, such as the candidate
shown here. Although the question clearly asks for parameters to be passed in and a value returned, this example shows that values
are instead inputted, and the answer printed; these are not analogous and were not given the marks. Centres should make sure

that candidates are familiar with the use of subroutines such as procedures and functions, including using existing subroutines and
creating their own. In this example, the candidate makes a further logical error when assigning the OverallPrice, with the assignment
statement the wrong way around.
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(c) Alist of valid discount codes is shown below.
[NIC12B, LOR11S, STU12M, VICO8E, KEI99M, WES560, DAN34S]

(i) State one reason why a binary search would not be able to be used with this data. [1]
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A binary search must be in an order for the search to be able to function properly. The candidate above recognised this and was able
to gain the mark for the question.

.......‘.{ﬁ.';....l?.?.....' h

o

The candidate shown here has perhaps only used searches and sorts in lessons with numeric values and so has the misconception
that they can only be applied to numbers. In fact, as long as the values can be compared (e.g. put into alphabetical order or size
order) these algorithms will work without issue. Centres may wish to go beyond the basic ‘put these numbers into order’ exercises
with candidates and think about how else items could be organised; by size, by value or by date for example.
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[ ] [ ]
Question 6(d)(i)

(d) OCR Land keeps track of the size of queues on its rides by storing them in an array with the
identifier queuesize. It uses the following bubble sort algorithm to put these queue sizes
into ascending numerical order.

01 swaps = True

02 while swaps

03 swaps = False

04 for p = 0 to gueuesize.length-2

05 if gqueuesize[p] > queuesize[ptl] then
06 temp = queuesize[p]

07 queuesize[p] = queuesize[p+l]

08 queuesize[p+l] = temp

09 swaps = True

10 endif

11 next p

12 endwhile

(i) Explain the purpose of the Boolean variable swaps in this bubble sort algorithm. [2]

Exemplar 1 2 marks

Examiner commentary

The candidate hits both mark points here. The answer explains that the variable is used to record if a swap has taken place, which
is also used as the condition for the while loop. Note that the candidate uses the past tense ‘had to swap'to show that the swap
variable is set as a result of the swap and not the other way around.
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Exemplar 2 0 marks

........................................................................................
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Examiner commentary

The example shown here is a typical misconception from candidates. The value of the variable here is a flag to record if a swap has
taken place; the candidate instead reverses this and says that the variable can be used to see if a swap is needed. This is logically
incorrect and shows that although the steps of bubble sort algorithm may be well understood, the mechanics of it are perhaps less
well known by candidates.
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(ii) Explain the purpose of lines 06 to 08 in this bubble sort algorithm. [2]
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The purpose of the lines given was to swap the two values over in the array. The candidate here explains this well and can achieve
both marks.
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The candidate here misses the idea of swapping values. They have recognised that an array has been used, but not what happens to
the value within it. This could perhaps be related to the use of Python which uses lists by default and so allows values to be added
(which is not possible with static arrays).



(e) One ride in OCR Land has a minimum height of 140cm to ride alone or 120 cm to ride with an
adult.

Create an algorithm that:

+ asks the user to input the height of the rider, in centimetres

+ if needed, asks if they are riding with an adult

«  outputs whether or not they are allowed to ride

* repeats this process until 8 people have been allowed to ride. [8]
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This example shows a candidate attempting to make sense of the question but perhaps not succeeding as well as they may have
hoped. No input is asked for but benefit of doubt given over the use of what looks like an array when using this non-existent input
to award the mark for rejecting riders under 120cm. Riders over 140 are also accepted with a partially suitable message. However, the
rest of the answer is lacking in logical precision; there is no check for riders between 120 and 140 and the loop is not precise enough
in terms of what parts should be repeated.
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This example is shown to illustrate that where a question asks for an algorithm, a flowchart could be a suitable response. However,
candidates tend to use flowcharts to show what a solution should do rather than how it should do it; in this case, the candidate
achieves the mark for asking for height input, for looping eight times and for one of the outputs, but the other outputs are missing.
There is also concern about the sequence of instructions, with the ‘count = 0'line being included in an ambiguous way. Flowcharts
are entirely suitable if done well. It is perhaps mistaken to think that they are somehow ‘easier’than using pseudocode. Both type of
answer is marked in the same way and with the same expectations of accuracy.
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The example shown here is an excellent answer that hits all points on the mark scheme. The algorithm uses a WHILE loop to repeat
eight times, counting up riders successfully every time. Successive IF/ELSEIF/ELSE statements are used to check for correct heights
and produce suitable output, with all three types of rider (under 120, between 120 and 140, over 140) catered for successfully. The

ELSE at the very end is skilfully used to catch riders over 140 as all lower heights have already been catered for. This candidate is
obviously a competent programmer and deserves to do well,
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Looking for a resource?

There is now a quick and easy search tool to help find free resources
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

Need to get in touch?

If you ever have any questions about
OCR quialifications or services (including
administration, logistics and teaching)
please feel free to get in touch with our
Customer Support Centre.

General qualifications

Telephone 01223 553998
Facsimile 01223 552627

Email general.qualifications@ocr.org.uk
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