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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. 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 can be 
downloaded from OCR. 
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Paper 2 series overview 
The paper differentiated the candidates effectively and the scripts included some very strong candidate 
responses. 

Questions that targeted Knowledge and Understanding required candidates to have studied the whole 
specification and to have learnt relevant definitions.  Some candidates had not been prepared by 
covering the whole specification and thus did not achieve marking points targeted at lower grades for 
basic recall. 

Questions targeting Application required higher order skills to be able to use knowledge gained in 
context to solve problems.  There was clear differentiation between candidates who understood the 
concepts and who could apply them, and those who displayed little ability to apply what they had learnt.   

It was clear that a significant number of candidates had limited exposure to Object Oriented 
Programming (OOP) and had little experience writing programs that required classes to be defined.  
Section B of the paper will always have a scenario that uses OOP and candidates do need experience of 
writing code in this paradigm to do well.  Candidates would benefit from being prepared for this by 
practically implementing solutions to past paper questions or similar scenarios. 

Certain types of question benefit greatly from being answered by using clear diagrams.  The questions 
on Dijkstra’s algorithm, bubble sort, and merge sort, were all best answered through the use of clear 
diagrams and tables with appropriate annotation.  Where possible, when a computational algorithm is 
being executed, the use of verbose text should be discouraged. 
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Question 1 (a)  

The majority of candidates were able to define a queue as a FIFO structure.  Most of those who did so 
were able to successfully go on to relate this to the context of the question, which was to be able to 
retrieve the temperature values in the same order as they had originally been recorded.  A number of 
candidates answered equally well by explaining why a stack would not have been appropriate. 

Question 1 (b) (i) 

Most candidates had learnt that a function always returns a value and scored full credit for recall of 
knowledge.  Some candidates gave an ambiguous response stating that functions produce an output 
(procedures can produce outputs too, e.g. printing to the screen), which lacked the precision of definition 
required to gain credit. 
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Question 1 (b) (ii) 

Many candidates found it difficult to complete the code successfully – most often finding the application 
of the dequeue() function to return the first item in the queue the most difficult mark.  Candidates also 
need to remember that variable identifiers need to be constructed correctly.  Identifier names cannot 
have spaces in them, so those who answered first  Day instead of firstDay did not provide a correct 
solution. 

Question 1 (b) (iii) 
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Exemplar 1 

 

Some candidates gave a purely theoretical description of bubble sort and were limited to a maximum of 
three marks for doing so.  Where questions provide a specific data set to be used, candidates must 
make reference to it in their answers.  

Candidates who gave diagrams in their answers (such as the exemplar) often demonstrated all of the 
steps of the algorithm in the clearest fashion.  Candidates should be encouraged to use annotated 
diagrams rather than verbose prose where possible. 
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Question 1 (b) (iv) 

Many candidates had not learnt the appropriate terminology for linear, polynomial and constant 
complexity.  Stronger candidates recognised that bubble sort had a best case when the items were 
already sorted, and a worse case when the items were in reverse order. 

Candidates struggled most with the concept of space complexity.  Many scored marks for recognising 
that O(1) was constant, but then confused space complexity with time complexity.  Few appreciated that 
O(1) meant that no additional storage was required in addition to the initial data set itself. 

 

Misconception A number of candidates equated O(n) linear complexity to mean the number 
of steps was equal to n.  The number of steps is proportional to n since 
there are many other factors at play.  It should be noted that ½ n and 2n 
would still give time complexity of O(n). 
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Question 2 (a) (i) 

Most candidates had the knowledge to recall the correct term. 

Question 2 (a) (ii) 

 

Most candidates could successfully show the result of executing a breadth-first search on the tree.  
Where candidates did not achieve the marks, they often confused depth-first with breadth-first. 
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Question 2 (a) (iii) 

Candidates who gave generic answers limited themselves to a maximum of two marks.  Where 
questions ask for a specific dataset to be used, candidates will need to do so if they are to access all of 
the marks available.  While the general principles of a depth-first traversal were often understood in 
terms of traversing down the leftmost branches from Lily to Daisy to Begonia, the order in which the 
nodes would be output was less often appreciated. 

Question 2 (b) (i) 

Most candidates displayed some understanding of the use of pointers in a linked list and successfully 
gave the correct values.  Some candidates erroneously gave 0 as a null pointer value or left the 
NextPointer value for Sunflower empty.  Null, -1 and Ø were all accepted null pointer values. 
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Question 2 (b) (ii) 

The majority of candidates appreciated that a new entry could be made to the list by using the last 
available space, and then updating the relevant pointers.  It was pleasing to see few candidates tried to 
shift the data items down, rather than updating the pointers. 

Question 2 (b) (iii) 

Candidates sometimes struggled to break their explanations into a clear sequence of steps, using the 
specific data items given.  Those candidates who scored well made clear reference to the relevant data 
items Daisy, Hosta and Lavender.  A few candidates gave annotated diagrams that explained the 
process particularly clearly. 
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Question 2 (b) (iv) 

Candidates need to be familiar with a range of data structures and the associated algorithms for 
performing basic functions on the data structures.  Many candidates erroneously thought that the 
individual elements of a linked list could be indexed and accessed with a for loop.  Relatively few 
candidates appreciated that the items in the linked list could only be traversed by following each item's 
next pointer until the end of the list was located. 

Many candidates continue to show limited ability to write pseudocode. 

Question 3 (a) (i)  

A number of candidates overthought the answer and did not identify the if branching statement used in 
the code. 
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Question 3 (a) (ii) 

Many candidates found difficulty in defining either branching or iteration clearly.  Often the two terms 
were confused, with the clear differences between branching and iteration not expanded on. 

Question 3 (a) (iii) 

Most candidates had little difficulty correctly identifying the parameters num1 and num2. 

Question 3 (a) (iv) 

Most candidates identified that the parameters should be passed by value, but fewer could successfully 
justify their choice, and hence show a deeper understanding of the reason for the choice they made. 
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Question 3 (a) (v) 

Most candidates could successfully define the MOD function.  A few confused it with the absolute() 
function or with integer division, and some did not illustrate their answer with the required example. 

Question 3 (b) 

Many candidates successfully traced the algorithm given. 

Question 3 (c) (i) 

Most candidates achieved some credit, but many answers were often too vague. 
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Question 3 (c) (ii) 

Most candidates attempted the question and achieved some credit.  Relatively few achieved full marks 
for this question. 

Question 4 (a) 

Decomposition was clearly understood and most candidates achieved at least one of the two marks.  
Those that did not gain full marks did not go beyond decomposition breaking the task into sub-tasks. 
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Question 4 (b) (i) 

Most candidates presented reasonable procedures within the context of the question.  Relatively few 
made the mistake of reiterating procedures to handle character movement that was specified as an 
example in the question. 

Question 4 (b) (ii) 

A number of answers lacked the clarity of a clear decision and subsequent action that would be 
performed. A number of answers given did not relate to the user input sub-procedure as specified. 
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Question 4 (b) (iii) 

Many candidates could define the concept of pipelining.  Fewer were able to apply it within the context of 
the given scenario. 

Question 4 (c) 
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Exemplar 2 

 

Dijkstra's shortest path algorithm has appeared in previous sessions and candidates generally had a 
good grasp of the principles of the algorithm.  Verbose text often made some responses difficult to 
follow.  The clearest responses (as exemplified) tabulated the steps in the algorithm. 
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Question 4 (d) 

 

AfL Many candidates would benefit from being able to present a clear and 
logical structure to their answers.  Candidates must show knowledge, 
application and evaluation.  First, relevant knowledge (definitions) should be 
introduced.  Secondly, examples that are relevant to the given scenario 
should be covered.  Finally, evaluative comments should be made to 
compare the different methods in terms of relative advantages / 
disadvantages or impacts / consequences. 

Candidates had first-hand experience of using IDEs and features found within IDEs.  Most candidates 
were able to give a Level 2 response giving a range of features found within an IDE along with 
descriptions of how they could be used.  The evaluation commentary was often limited to generic 
comments such as increased productivity. 

Few candidates could offer more insightful depth to their evaluatory comments linking features to 
categories of users such as those features particularly beneficial to inexperienced programmers (such as 
predictive text, error correction suggestions) or experienced teams of programmers (collaborative online 
features, version control). 
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Question 5 (a) 

Exemplar 3 

 

A number of candidates simply presented learnt definitions without application to the given dataset, while 
other candidates presented diagrammatic solutions to the workings of the merge sort for the given data, 
but did not explain what was happening. 

Good responses such as the exemplar had explanatory text alongside a clear diagram, showing the 
steps that took place when the algorithm was run. 
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Question 5 (b) 

Many candidates recognised that merge sort could generate an additional array each time a list was 
split.  Fewer could explain that insertion sort worked in-situ and has a space complexity O(1). 

Question 6 

Many candidates were familiar with the context of social networking and could provide examples of how 
data mining could present useful data to assist in facilitating customer connections or targeted 
advertising.  However, on occasion, a number of candidates did forget to actually define what they 
actually meant by data mining or illustrate the type of data that could be collected for processing. 

A pleasing number of candidates did go on to discuss and evaluate the computational resources that 
would be required and/or the impact on users' personal liberties and freedoms that needed to be 
weighed against the potential benefits to the company. 
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Question 7 (a) (i) 

Candidates understood the concept of abstraction and had little difficulty giving examples of how 
abstraction had been applied to the layout of the garden given. 

Question 7 (a) (ii) 

Many candidates confused defining abstraction with the actual need to use abstraction.  Candidates also 
often related their answers to the potential users of the system, rather than to the production of the 
program, as specified by the question. 
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Question 7 (a) (iii) 

Most candidates had little difficulty identifying suitable inputs to the system.  There were occasional 
instances of repetition, and candidates need to guard against this. 

Question 7 (b) (i) 

Many candidates struggled to differentiate between defining a class and defining a constructor method – 
with many passing parameters to the class definition rather than to the constructor method itself.  While 
candidates are not required to use the pseudocode standard that appears in the specification, they are 
required to use pseudocode that is understandable.  Many candidates need further practical experience 
of using OOP. 
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Question 7 (b) (ii) 

Few candidates had the knowledge and skills required to answer this question well.  Common 
misconceptions included an assumption that only the additional properties of height, sun and shade 
needed to be passed to the Tree class.  Very few candidates set the parameters itemName, Length and 
Width of the super class successfully. 

Question 7 (b) (iii) 

Very few candidates achieved full credit, but many candidates did achieve some credit for assigning an 
instance of the Tree class to the firstTree identifier. Few went on to correctly pass the required 
parameters in the correct order. 
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Question 7 (b) (iv) 

Those candidates who gained credit in the initial parts of the question generally went on to successfully 
define the get and set methods.  A number of candidates erroneously passed parameters into the get 
function or did not return the itemName parameter.  Another common misconception was to ask for a 
user input to set the value of itemName in the set procedure, rather than passing a parameter for the 
assignment. 

Where candidates had experience of OOP is was apparent that they knew how to use getters and 
setters to access the private attributes of a class.  Those who had no experience of this performed 
poorly. 
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Question 7 (b) (v) 

Many candidates successfully defined the findTree procedure declaration with the relevant parameters 
and then went on to correctly form a loop that would iterate the correct number of times.  However, many 
candidates with poor knowledge of OOP then found it difficult to use the Tree attributes correctly through 
the use of the get methods.  A sizeable number of candidates thought that the properties of the class 
could be addressed directly and thus showed a lack of appreciation of the encapsulation imposed by the 
OOP paradigm. Where candidates had a solid grounding in OOP they had little difficulty in obtaining full 
marks. 
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Question 7 (c) 

Most candidates were able to identify generic points about re-usable code / modules.  Fewer could apply 
their knowledge of re-usable components in the context of the given scenario, and more context was 
required to achieve higher scores.  It was pleasing to see a number of strong responses that referenced 
the use of classes and inheritance and how it could be applied within the scenario to achieve benefits 
from generalisation. Caching responses were limited to cache memory on the processor by less able 
candidates.  Better responses explained how commonly accessed components like particular graphic 
items could be stored in RAM to make retrieval faster.  The best responses evaluated at a level where 
the effectiveness of caching was measured in terms of hit ratios versus the extra development in terms 
of time and complexity were weighed. As with the other level of response questions candidates achieved 
higher scores for demonstrating critical thinking with relevant examples evaluated in depth.  
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