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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate responses is also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

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 > Export to 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).
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Paper 2 series overview

Paper 2 focuses on algorithms and problem solving. It tests candidates’ computational thinking ability to
analyse and solve problems. Candidates are expected to be able to write algorithms fluently in either
pseudocode or program code, and to be able to trace algorithms.

Candidates who did well on this paper
generally:

Candidates who did less well on this paper

generally:

¢ demonstrated good factual knowledge of terms | ¢ showed some factual knowledge but were less

on the specification

demonstrated an ability to find logical errors in
algorithms

demonstrated an ability to analyse questions
and apply computational thinking to give
relevant responses within the context of a
given scenario

demonstrated an ability to evaluate the

able to show application

showed a limited knowledge of standard
sorting and searching algorithms such as
insertion sort and binary search

struggled to identify logical conditions or
logical errors within algorithms

showed a limited ability to write pseudocode or
program code.

efficiency of algorithms and to complete
standard algorithms such as binary search

¢ demonstrated an ability to fluently write well-
structured and logical pseudocode to solve a
problem.
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Question 1 (a) (i)

1 Eve enjoys playing board games. Her favourite board game is called “Pot Luck”. This has a
numbered grid of 10 squares by 10 squares. Each square has a number between 1 and 100.

Players place their game counters on square 1. A 30-minute timer is set which counts
downwards. Each player rolls two 6-sided dice and then moves their game counter that number
of squares. Some squares tell the player to pick up a card. These have instructions on, such as
‘Move forward 10 spaces’. If the player lands on one of these squares they move according to
the instruction on the card. The first player to land on square 100, is announced as the winner. If
no winner is announced before the timer runs out, then it is a draw.

(a) Eve would like to create a computerised version of this game.

(i) She has been told that she should make use of abstraction when creating the game.

Describe what is meant by the term ‘abstraction’.

Many candidates could give a definition for abstraction with many specifying that it removed
unnecessary detail to simplify a problem.

Question 1 (a) (ii)

(ii) Give three examples of how Eve could use abstraction when creating her game.

Some candidates struggled to use the context of the question to identify components such as the dice,
counters, squares, cards or the timer. Candidates need to be able to apply knowledge of abstraction to
give suitable responses within context.
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Question 1 (a) (iii)

(iii) Give two reasons why Eve should use abstraction when designing the game.

Many candidates successfully identified at least one reason why abstraction should be used, such as
decreasing the computational processing demands for the solution. Some candidates did however
repeated definitions of abstraction, rather than giving the advantages of using it. Another common error
was to give an example of how it would benefit a player of the game rather than focusing on the design
stage.

Question 1 (b)

(b) Eve would like to break the problem down into smaller sub problems so that each sub problem
will complete one specific task.

Identify three sub problems that Eve can use in her game.

Some candidates struggled to apply decomposition to identify parts of the scenario that could be broken
down into sub problems. Examples needed to relate to the gameplay for the given scenario and needed
to be qualified in some way. For example, 'Dice’ on its own was insufficient, whereas ‘Generating dice
score’ was sufficient.
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Question 1 (c)

(c) Logical conditions are checked once a player has rolled the dice.
Describe two different logical conditions and how the result will affect the outcome of the game.
Logical Condition 1

(0% 4 To [ (] o [HRRUTS SRR

Logical Condition 2

(@70 o e [17Te] o LA

Some candidates did not present clear conditions but gave descriptions of actions to perform within the
game such as ‘roll dice’. The condition required an identification within the context of something that
would lead to a Boolean result with consequent outcome. For example, if the timer runs out then the
game will end in a draw.
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Question 2 (a)

2 Aprogrammer is designing a program that will store data.
The programmer is deciding whether to store the data in a stack or a queue.
(a) Identify one similarity and one difference between a stack and a queue.

ST 111 = 1SR

[2]

Most candidates demonstrated knowledge of the purpose of stacks and queues. For the similarity, a
frequent response was that both stacks and queues are data structures used to store data. For the
difference, most candidates identified that a stack was a LIFO structure while a queue was a FIFO
structure.
Question 2 (b) (i)
(b) The pseudocode function, enqueue, inserts an item into a queue.

01 function enqgueue (item)

02 if tailPointer >= queue.length then

03 return false

04 else

05 queue[tailPointer] = item

06 tailPointer = tailPointer + 1

07 return true

08 endif

09 endfunction
(i) Give the name of the parameter in the function enqueue.

..................................................................................................................................................... [1]

The vast majority of candidates identified that i tem was the parameter.
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Question 2 (b) (ii)

(ii) Give the name of one global variable that is used in the function enqueue.

Many candidates identified that tailPointer was an example of a global variable in the code.

Question 2 (b) (iii)

(iii) Describe one benefit and one drawback of using global variables instead of parameter passing
in a subroutine.

Benefit

The majority of candidates struggled to describe the implications of using global variables, and this
highlighted a lack of appreciation of parameter passing and variable scope. At AS Level candidates
should become more adept at using parameters and develop an understanding of why this is beneficial —
both in theoretical terms and within their personal programming practice. There were few responses that
were able to give complete descriptions.
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Question 2 (b) (iv)
(iv) The function engueue can be called by the main program.

Explain why the function enqueue returns true or false values, and how this can be used by the
main program that calls the function.

Some candidates thought that if enqueue () returned True it meant that there would be space to add
additional values. This was not the case; it meant that the item had been enqueued successfully, but it
could have been the last item that then filled the queue to capacity.

Sometimes candidates did explain the reasons why True and False would be returned but were then
unable to go on to say how they could be used. Good responses were seen such as ‘the main program
can give an error message if the operation didn’t work if the queue was full’.

Exemplar 1

’lhtmquewwwwf\rewsW>€Awmsem«\m .............................

----------------------------------------------------------------------------------------------------------------------------------------------

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

..@.*Qm.‘evtsseol fo Wig ulue () Nas han svCees !

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

b om o o venuble : sucssiul = enqueue(“A") bor oqamtle,

This response showed clear understanding of the need to store the result returned by dequeue () to be
used in the conditional loop test.
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Question 2 (b) (v)

(v) The pseudocode function, dequeue, removes and returns the first item in the queue. If the queue
is empty, the function returns the string "EMPTY".

01 function dequeue (data)

02 if headPointer != tailPointer then
03 return "EMPTY"

04 elseif

05 value = gqueue [headPointer]

06 return value

07 headPointer = headPointer + 1
08 endif

09 endfunction

The function dequeue has several errors.
Identify the line number of any three errors and state the correction required.
Error 1 Line Number ............ccccoeeeennn.

EITOr 1 COIMEOHION ..ot e

Error 2 Line Number ......c.covvvvvveennn.

EITOr 2 COIMEOHION ...t

Error 3 Line Number .........ooviviiveneen..

[ o T o] 11 =11 (o) o TSRS

Many candidates identified at least one logical error, but few were able to identify three errors. The most
common error identified was the error in line 02.
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Question 2 (b) (vi)
(vi) The programmer has corrected all of the errors in the function dequeue.

The main program repeatedly calls the function dequeue until all of the elements in the queue
have been output.

Write the main program using pseudocode or program code.

Some candidates mistakenly gave a definition for the dequeue() function instead of answering the
guestion set. Candidates need to be mindful to read the question carefully.

Some candidates used a count-controlled loop whereas a conditional loop was required. Those who
made a good attempt at a response often did not assign the result of dequeue () to a variable, so could
not effectively use the return value from the function as well as print the value returned.
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Question 3*
3* Kofi and Zac both write a different pseudocode algorithm to read the data from a text file into an
array.
Kofi's Algorithm Zac’s Algorithm
fileName = "data.txt" function readData (fileName)
fileToRead = openRead (fileName) array data[l00]
for x = 0 to 1000 x =0
anyData = fileToRead.endOfFile () fileToRead = openRead (fileName)

if NOT anyData then

x = 1001
else
dataValue = fileToRead.readLine ()
array[x] = dataValue
endif
next x

fileToRead.close ()

while NOT fileToRead.endOfFile ()
data[x] = fileToRead.readLine ()
x=x+1
endwhile
return data

endfunction

The solution needs to be used in different programs. Each program will use a different text file
where the number lines in the text file is unknown.

Compare the suitability of each algorithm for the given problem.

You should include the following in your answer:

« the suitability of the programming techniques including the use of loops
«  how effectively the solution meets the requirements.

[9]

There were a large number of either blank or very brief responses where candidates displayed no ability
to read and interpret code. The question source material was designed to help candidates to comment
on a range of programming practices such as file opening and closing, conditional versus count-
controlled loops and the benefits of the use of functions with parameters.

Level 1 responses often just focused on the use of two different loop types. There were few Level 3
responses that gave insightful evaluative comments. Where candidates were able to do so they often
focused on memory usage or the ability to cope with different data sets that could be read.

13
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Exemplar 2

Kofi’s Algorithm Zac's Algorithm ~ *# Fu/m Won
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The solution needs to be used in different programs. Each program will use a different text file
where the number lines in the text file is unknown. R

Compare the suitability of each algorithm for the given problem.

You should.include the following in your answer:
» the suitability of the programming techniques including the use of loops
*  how effectively the solution meets the requirements.
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This response showed that the candidate has thought about the issues related to the question and had
carefully annotated the code when analysing it.

The response was well-structured taking each of the algorithms in turn and displayed a clear level of
evaluative insight.
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Question 4 (a)

4 Charlie is developing a computer game using a development lifecycle.

(a) Complete the table by describing each method of software development.

Method

Description

Extreme
programming

Waterfall lifecycle

Spiral model

The topic of software design methodologies was one where candidates could have done well if they had
learnt definitions and characteristics for each methodology. While many candidates displayed a very
poor knowledge of this there were some more comprehensive responses. Extreme programming often
focused on agile methodologies and paired programming. The Waterfall model elicited responses that
indicated that it was a more linear model. For the Spiral model many successful responses identified that
risk management was at the heart of the model.

16 © OCR 2024
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Question 4 (b)
(b) Charlie uses alpha testing.

Describe what is meant by ‘alpha testing’.

A number of candidates thought that alpha testing involved giving the software to end users to test rather
than final tests in-house, confusing testing in a way that an end-user would use the software, with
actually giving the software to end users. Most creditworthy responses focused on in-house testing by

the development team or the place of alpha testing in the testing sequence, with it occurring before a
more general beta testing phase.

17 © OCR 2024
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Question 5 (a)

5 Aprogram makes use of searching and sorting algorithms.

(a) The following incomplete pseudocode algorithm uses a binary search to find the integer
numberToFind in the array array. It returns the index of the array or —1 if the integer is not

found.

Complete the pseudocode algorithm.

function binarySearch (Array, .o )

lowerbound

upperbound

while true

0

array.length - 1

1f (upperbound < lowerbound) then

else

endif
endwhile

endfunction

TELUTIN e esnarens

mid = (upperbound + lowerbound) ...
if(array[mid] < numberToFind) then

lowerbound = Mid ..,

else
FTELUTIN ettt eeneane

endif

Examiners’ report

[6]

Binary search (in both iterative and recursive form) is a standard algorithm that candidates are expected
to be able to code at AS Level. Candidates made a number of common errors including not using integer
division (DIV and // were accepted) for the midpoint calculation.

Some candidates returned the value being searched for at the array index rather than returning mid as
the index as specified in the question.

Another common error that was made was to update mid by the wrong value, swapping the +1 and -1

round.

18 © OCR 2024
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Question 5 (b) (i)

(b) An array stores the following data:

20 8 33 16

(i) Describe how the given data will be sorted into descending numerical order using an insertion
sort.

You should refer to the data in this array throughout your answer.

Insertion sort is one of the standard sorting algorithms that candidates need to be familiar with using. A
pleasing number of candidates made a reasonable start to the response, but fewer could produce a
comprehensive response.

The guestion required candidates to describe and not just show how insertion sort worked, so responses
that only gave diagrams showing numbers moving with no annotation did not gain credit. Some
candidates mistakenly described bubble sort or merge sort.

Quite often, where candidate scored four marks, they omitted the first pass of the sort where the first
item (20) is set as the sorted list. Some potentially quite good responses were too vague as to how the
next item at the start of the next pass filtered back through the sorted list to its correct position.

19 © OCR 2024
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Question 5 (b) (ii)
(ii) The size of the array has now been increased to seven elements.

The insertion sort algorithm needs to be tested to ensure it sorts a range of test data into
descending numerical order.

For example, the test data in the array here will test to see if the insertion sort will sort data in the
opposite order.

L 2 ] a4 ] s [ e [ 7

Give two other different sets of data in the array that can be used to test the insertion sort and
state the purpose of each set of test data.

Each test needs to have a different purpose.

Set One

Test Data 1

Purpose of test data 1

Set Two

Test Data 2

Purpose of test data 2

Many candidates gained some credit for giving a valid reason for a set of test data that they presented.
Clear responses included testing decimals, negatives, different data types, and testing on data that was
not already in order.

20 © OCR 2024
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Question 6

6 A program needs writing to allow a user to play the game fizz buzz.

The rules are:

»  the user enters the numbers from 1 to 100 in turn

. if the number is exactly divisible by 3 the user enters “fizz” instead of the number

« ifthe number is exactly divisible by 5 the user enters “buzz” instead of the number

. if the number is exactly divisible by both 3 and 5 the user enters “fizz buzz” instead of the
number

»  the game will continue even if a wrong answer has been input until 100 is reached.

For example, the first 10 numbers will be:
1

2
fizz
4
buzz
fizz
7

8
fizz
buzz

The program needs to:

. repeatedly allow the user to enter each number, or word(s) one at a time

«  output a suitable message if the input is incorrect, telling the user the correct number or
correct word. For example, “Incorrect, the answer is 4” or “Incorrect, the answer is fizz buzz”.

Write this algorithm using pseudocode or program code. [8]

While candidates tended to struggle with longer pseudocode questions there was evidence of an
improvement in the overall level this year. It is possible that was due to familiarity with a commonly
programmed task.

Some common errors included not using strings and thus confusing the string “fizz” with £izz as an
identifier. Candidates frequently used the user input to perform the calculation for fizz / buzz / fizzbuzz on
rather than the loop variable. There were also logical errors such as not checking the fizzbuzz case
before then checking fizz and buzz.

There were some particularly good solutions that were implemented in a number of interesting and
efficient ways too.

Assessment for learning

pseudocode responses. This will help candidates to test and refine solutions and will help to

@ It is always beneficial to get candidates to try to program solutions to questions that require
identify potential misconceptions and logical errors.
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Exemplar 3
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This response presented a clear well-structured solution that covered each of the require fizzbuzz, fizz
and buzz cases as well as remembering to type cast when comparing the user (string) input to the loop

counter (integer) value.
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