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Introduction 
 

 
The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A 
Level Computer Science (9608), and to show how different levels of candidates’ performance relate to the 
subject’s curriculum and assessment objectives.  
 
In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is 
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.  
 
For ease of reference the following format for each component has been adopted: 

 
Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by 
examples of marked candidate responses, each with an examiner comment on performance. Comments are 
given to indicate where and why marks were awarded, and how additional marks could have been obtained. 
In this way, it is possible to understand what candidates have done to gain their marks and what they still 
have to do to improve their marks. 
 
This document illustrates the standard of candidate work for those parts of the assessment which help 
teachers assess what is required to achieve marks beyond what should be clear from the mark scheme. 
Some question types where the answer is clear from the mark scheme, such as short answers and multiple 
choice, have therefore been omitted.  
 
Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at 
https://teachers.cie.org.uk 
 

Question 

Mark scheme 

Example candidate 
response 

Examiner comment 

https://teachers.cie.org.uk/
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Assessment at a glance 
 

 

 
 
Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and 
Teacher Support at https://teachers.cie.org.uk 
 
 
 
 

http://www.cie.org.uk/
https://teachers.cie.org.uk/login_form?came_from=https%3A//teachers.cie.org.uk/index_html
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Paper 4 – Further Problem-solving and Programming Skills  
 

Question 1 
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Mark scheme 
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Example candidate response – high 
 

 

Examiner comment – high 

Here the candidate correctly labelled the states. The possible events when the turnstile is in the locked state 
are correctly identified. The candidate did not appreciate that from the unlocked state there can’t be the 
same event resulting in two different states. The event ‘attempt to insert coin’ was not identified. 
 
Total marks awarded  =  4 out of 5 
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Example candidate response – middle 
 

 

Examiner comment – middle 

The candidate correctly labelled the states and the events that result in a different state. The events that do 
not change the current state were applied to the wrong states.  
 
Total marks awarded  =  3 out of 5 
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Example candidate response – low 
 

 

Examiner comment – low 

The candidate correctly labelled the states, noting that the turnstile starts in the locked state, as given in the 
introduction of the question. However, the candidate did not appreciate that the arrows in the diagram 
represent events. 
 
Total marks awarded  =  1 out of 5 
 
 
 
 
 

  



  Paper 4
  

 Cambridge International AS & A Level Computer Science 9608 11 
 

Question 2 
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Question 2, continued 
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Mark scheme 
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Example candidate response – high 
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Examiner comment – high 
 
In part (a) the candidate converted the given facts correctly into clauses, taking care to show that atoms and 
predicates are written with a lower case first letter. 
 
In part (b) the candidate knew that the variable ‘ThisCity’ would instantiate first to London and then to 
Manchester.  
 
In part (c) the candidate realised that the clauses ‘city_visited’ and ‘city_in_country’ are needed to find out 
which countries the travel writer has visited. The candidate also realised that variables were required. 
However, the variables for ‘city_in_country’ were not in the correct order as the second variable represents 
the country and therefore needs to match the variable used in the head of the rule. The response then 
continues as an imperative IF statement rather than the required declarative statement making  a rule. 
 
Marks awarded for part (a)  =  4/4 
Marks awarded for part (b)  =  2/2 
Marks awarded for part (c)  =  2/4 
 
Total marks awarded  =  8 out of 10 
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Example candidate response – middle 
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Examiner comment – middle 

In part (a) the candidate converted the given facts correctly into clauses. However, the response does not 
clearly show that atoms and predicates are written with a lower case first letter. 
 
In part (b) the candidate knew that the variable ‘ThisCity’ would instantiate first to London and then to 
Manchester.  
 
In part (c) the candidate realised that the clauses ‘city_visited’ and ‘city_in_country’ are needed to find out 
which countries the travel writer has visited. The candidate also realised that variables were required. 
However, the response is written as an imperative IF statement rather than the required declarative 
statement representing a rule. 
 
Marks awarded for part (a)  =  3/4 
Marks awarded for part (b)  =  2/2 
Marks awarded for part (c)  =  1/4 
 
Total marks awarded  =  6 out of 10 
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Example candidate response – low 

 

 
Candidate script = 654551214 
(file name or centre & candidate number or Scoris/Assessor ID)  
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Examiner comment – low 

In part (a) the candidate converted the given facts correctly into clauses. However, the response clearly 
shows the atoms written with an upper case first letter. 
 
In part (b) the candidate correctly stated that the variable ‘ThisCity’ would instantiate to London. The 
candidate did not appear to be aware that the variable could instantiate to other atoms when testing the 
remainder of the knowledge base.  
 
In part (c) the candidate responded with an imperative IF statement using some of the facts in the knowledge 
base, but this is not a rule for a declarative program. 
 
Marks awarded for part (a)  =  3/4 
Marks awarded for part (b)  =  1/2 
Marks awarded for part (c)  =  0/4 
 
Total marks awarded  =  4 out of 10 
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Question 3 
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Question 3, continued 
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Mark scheme 
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Mark scheme, continued 
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Example candidate response – high 
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Example candidate response – high, continued 
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Examiner comment – high 
 
In part (a) the candidate correctly ticked just one action for each combination of conditions. 
 
In part (b) the candidate was able to distinguish which conditions could not be simplified. When the condition 
that goods totalled more than $20 was not satisfied then all other conditions were irrelevant and so could be 
replaced by a dash. So the candidate correctly replaced the four final columns in part (a) by just one column, 
removing redundancies.  
 
In part (c) the candidate used Visual Basic to answer this part. The function header included the parameters 
but did not show the data type for the return value of the function. The candidate did not appreciate that a 
local variable of the same name as the function is not possible. The candidate tried to deal with the last 
column of the answer in part (b) first but did not realise that the opposite to testing for GoodsTotal > 20 is in 
fact testing for GoodsTotal <= 20. The candidate used nested IF statements to some extent, but could have 
improved on this rather than writing complex conditions involving AND.  
 
Marks awarded for part (a)  =  4/4 
Marks awarded for part (b)  =  5/5 
Marks awarded for part (c)  =  3/6 
 
Total marks awarded  =  12 out of 15 
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Example candidate response – middle 
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Example candidate response – middle, continued 
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Examiner comment – middle 
 
In part (a) the candidate identified the correct actions when the goods totalled more than $20, but did not 
appreciate that as soon as the goods do not total more than $20 no discount is given. 
 
In part (b) the candidate recognised some of the conditions which could not be simplified, but did not notice 
that when goods do not total more than $20 then all other conditions are irrelevant as no discount is given. 
 
In part (c) the candidate used Python to answer this part. The code is correctly indented and the nested IF 
statements correctly formed. This suggests practical programming experience. The function header correctly 
showed the parameters but the function body does not return a result. The question stated that the 
parameter HasDiscountCard is Boolean. However, the candidate handles the parameter values as though 
they were character values Y or N. The candidate does not check whether the goods total is over $20 but 
less than or equal to $100. 
 
Marks awarded for part (a)  =  3/4 
Marks awarded for part (b)  =  3/5 
Marks awarded for part (c)  =  2/6 
 
Total marks awarded  =  8 out of 15 
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Example candidate response – low 
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Example candidate response – low, continued 
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Examiner comment – low 
 
In part (a) the candidate identified the correct actions when the goods totalled more than $20, but did not 
appreciate that as soon as the goods do not total more than $20 no discount is given. 
 
In part (b) the response is a deduction from part (a). However, the candidate needed to check whether this 
answer makes sense. The question stated that discount is only given when goods total more than $20. So 
completing the first row with the ‘don’t care’ symbol is clearly incorrect. 
 
In part (c) the candidate used Python to answer this part. The function header correctly showed the 
parameters and the function body returns the calculated result. The question stated that the parameter 
HasDiscountCard is Boolean. However, the candidate handles the parameter values as though they were 
character values Y or N. The candidate does not check whether the goods total is over $20 but less than or 
equal to $100. 
 
Marks awarded for part (a)  =  3/4 
Marks awarded for part (b)  =  0/5 
Marks awarded for part (c)  =  2/6 
 
Total marks awarded  =  5 out of 15 
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Question 4 
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Question 4, continued 
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Mark scheme 
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Mark scheme, continued 
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Example candidate response – high 
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Example candidate response – high, continued 

 

Examiner comment – high 

In part (a) the candidate correctly drew the superclass and the two subclasses, and connected each 
subclass to the superclass. The candidate did not complete the inheritance diagram showing the relationship 
with an arrow pointing from the subclass to the superclass. 
 
In part (b) the candidate should have stated the programming language as VB.Net in the first line of the 
answer space. The candidate shows excellent knowledge of how to declare a superclass. 
 
In parts (c)(i) and (ii) the candidate correctly states the extra properties required for the subclasses 
HourlyPaidEmployee and SalariedEmployee but does not state the additional methods required. 
 
In part (d) the candidate recognised that the feature used here is polymorphism. 
 
Marks awarded for part (a)  =  2/3 
Marks awarded for part (b)  =  5/5 
Marks awarded for part (c)  =  (i) 2/4, (ii) 1/2 
Marks awarded for part (d)  =  1/1 
 
Total marks awarded  =  11 out of 15 
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Example candidate response – middle 
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Example candidate response – middle, continued 

 
Examiner comment – middle 
 
In part (a) the candidate correctly drew the superclass and the two subclasses, and connected each 
subclass to the superclass. The candidate did not complete the inheritance diagram showing the relationship 
with an arrow pointing from the subclass to the superclass. The inclusion of the properties is not required for 
an inheritance diagram. 
 
In part (b) the candidate displayed some knowledge of how to declare a class in VB.Net. The class heading 
and ending is correct and one method is provided, although three methods were required as part of the 
question. The properties of a class should be declared using the keyword Private rather than Dim. 
 
In parts (c)(i) and (ii) the candidate correctly states the extra properties required for the subclasses 
HourlyPaidEmployee and SalariedEmployee. The candidate also realised that the method CalculatePay 
needs to be redeclared for each of the subclasses. 
 
In part (d) by stating ‘overriding’ the candidate demonstrates some understanding of what the question is 
asking but this is not the correct term required here. 
 
Marks awarded for part (a)  =  2/3 
Marks awarded for part (b)  =  2/5 
Marks awarded for part (c)  =  (i) 3/4, (ii) 2/2 
Marks awarded for part (d)  =  0/1 
 
Total marks awarded  =  9 out of 15 
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Example candidate response – low 

 

 
 
 
 
 
 
 



Paper 4 

42 Cambridge International AS & A Level Computer Science 9608 
 

Example candidate response – low, continued 

 

Examiner comment – low 

In part (a) the candidate correctly drew the superclass and the two subclasses, and connected each 
subclass to the superclass. The candidate did not complete the inheritance diagram showing the relationship 
with an arrow pointing from the subclass to the superclass. The inclusion of properties and methods is not 
required for an inheritance diagram. 
 
In part (b) the candidate does not appear to have any knowledge of how to declare a class in VB.Net. The 
answer given here is an attempt at the declaration of a record. The keyword Dim is not appropriate here. 
 
In parts (c)(i) and (ii) the candidate included the properties required for the subclasses HourlyPaidEmployee 
and SalariedEmployee as well as the inherited properties which did not need listing here. The candidate 
misinterpreted the term ‘method’ and described how the calculation of pay should be performed rather than 
giving the identifier of the subclass methods required. 
 
In part (d) the candidate provides an object-oriented programming term that applies to all classes, not the 
required term for methods that behave differently for different subclasses. 
 
Marks awarded for part (a)  =  2/3 
Marks awarded for part (b)  =  1/5 
Marks awarded for part (c)  =  (i) 2/4, (ii) 1/2 
Marks awarded for part (d)  =  0/1 
 
Total marks awarded  =  6 out of 15 
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Question 5 
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Question 5, continued 
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Question 5, continued 
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Mark scheme 
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Example candidate response – high 
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Example candidate response – high, continued 
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Example candidate response – high, continued 

 
Examiner comment – high 
 
In parts (a)(i) and (ii) the candidate demonstrates excellent understanding of the insertion sort algorithm. The 
only inaccuracy is that the second condition for the WHILE loop would terminate the loop too early. The 
candidate correctly recognises that the WHILE loop will not execute at all when the NameList is already in 
order. However, the fact that the FOR loop will execute 9 times regardless of the state of NameList is not 
mentioned. 
 
In part (b)(i) the response here is not very clear. The candidate needs to state that each FOR loop will 
execute 9 times as they are not dependent on any condition. In part (b)(ii) the candidate demonstrates 
excellent understanding of how a bubble sort operates and where changes are possible to improve 
efficiency. The candidate realises that the outer loop can be changed to a conditional loop, so it terminates 
when there are no more changes, and the inner loop does not need to examine every element every time. 
With each iteration of the outer loop, another element will be in its correct position and therefore the upper 
value of the FOR loop can be decreased. 
 
Marks awarded for part (a)  =  (i) 6/7, (ii) 2/3 
Marks awarded for part (b)  =  (i) 1/2, (ii) 5/5 
 
Total marks awarded  =  14 out of 17 
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Example candidate response – middle 
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Example candidate response – middle, continued 
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Example candidate response – middle, continued 

 
Examiner comment – middle 
 
In part (a)(i) the candidate demonstrates very good understanding of the insertion sort algorithm. There is 
some confusion over which pointer to use when moving a list item to the correct location. In part (a)(ii) the 
candidate correctly recognises that the WHILE loop will not execute at all when the NameList is already in 
order and that the FOR loop will execute nine times regardless of the state of NameList. 
 
 
In parts (b)(i) and (ii) the candidate appears to have some understanding that for each iteration of the outer 
loop the inner loop is executed a set number of times. The misunderstanding that each loop iterates 8 times 
rather than 9 times results in the answer of 64 rather than a total of 81 iterations. The candidate realised that 
one way of making efficiency gains is to restrict the number of times the inner loop iterates for each iteration 
of the outer loop. 
 
Marks awarded for part (a)  =  (i) 5/7, (ii) 3/3 
Marks awarded for part (b)  =  (i) 0/2, (ii) 2/5 
 
Total marks awarded  =  10 out of 17 
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Example candidate response – low 
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Example candidate response – low, continued 
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Example candidate response – low, continued 

 

Examiner comment – low 

In part (a)(i) the candidate clearly understands that the FOR loop needs to iterate once for every list item 
except the first one. The complex condition of the WHILE loop is correct although the candidate is not clear 
how to move a list item to the next location. The candidate seems unaware that although Pointer is set to 
one less than ThisPointer before the WHILE loop, the value of Pointer changes within the WHILE loop. 
Therefore, when moving the contents of Temp to the correct location, (Pointer +1) must be used as index, 
not ThisPointer. In part (a)(ii) the candidate understands that the WHILE loop is not entered when NameList 
is in order, although the explanation is a little too vague. The candidate recognises that the FOR loop will 
always iterate 9 times. 
 
In parts (b)(i) and (ii) the candidate states that the inner FOR loop iterates 9 times. This is true, but it will do 
so for each of the 9 times that the outer FOR loop iterates. The candidate seems to be unaware of this. 
Consequently the revised pseudocode is not an improved solution for the bubblesort algorithm. The only 
difference to the original pseudocode is that the inner loop does not address the 9

th
 element. This means that 

the last element will not necessarily be in the correct position. 
 
Marks awarded for part (a)  =  (i) 4/7, (ii) 2/3 
Marks awarded for part (b)  =  (i) 1/2, (ii) 0/5 
 
Total marks awarded  =  7 out of 17 
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Question 6 
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Question 6, continued 
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Question 6, continued 
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Question 6, continued 
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Mark scheme 
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Mark scheme, continued 
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Example candidate response – high 
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Example candidate response – high, continued 
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Example candidate response – high, continued 

 

Examiner comment – high 

In part (a) the candidate used the work space to write the items in the queue at different points. The answer 
in the node shapes shows the correct names. However, the nodes have not been given labels, so it is open 
to interpretation that the pointer values point to the correct nodes. The candidate correctly shows the final 
node containing the name Jatinder with a null pointer. There are no pointers to show where the head and tail 
of the queue are. 
 
In part (b)(i) when the CreateQueue operation has been carried out, the queue is empty and all nodes are 
part of the free list. The candidate correctly links all nodes with a null pointer in the final node. FreePointer 
correctly points to the first node in the free list and HeadPointer is the null pointer. However, as there is no 
queue content, the tail pointer should also be a null pointer.In part (b)(ii) the candidate understands that 
testing for an empty queue means testing for HeadPointer to be the null pointer. The candidate correctly 
initialises CurrentPointer and updates HeadPointer by following the pointer of the current node. The 
candidate does not appreciate that if the last name in the queue has just been removed the head pointer 
would now be null and therefore the tail pointer would also need to be set to null. Linking the released node 
to the free list means linking it to the front of the list that FreePointer is pointing to. The candidate correctly 
updates FreePointer, but the released node is not linked to the front of the free list. 
 
Marks awarded for part (a)  =  2/3 
Marks awarded for part (b)  =  (i) 3/4, (ii) 5/6 
 
Total marks awarded  =  10 out of 13 
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Example candidate response – middle 
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Example candidate response – middle, continued 
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Example candidate response – middle, continued 

 
Examiner comment – middle 
(a) Enter your examiner comment here 
 
In part (a) the candidate used the work space to draw the nodes in the queue at different points. The answer 
in the node shapes shows the correct names and the pointers point to the correct nodes. The final node 
containing the name Jatinder should have a null pointer. There are no pointers to show where the head and 
tail of the queue are. 
 
In part (b)(i) when the CreateQueue operation has been carried out, the queue is empty and all nodes are 
part of the free list. The candidate correctly links all nodes. However, the final node does not contain a null 
pointer but points back to the beginning of the free list. FreePointer correctly points to the first node in the 
free list. However, HeadPointer and TailPointer should be null pointers as there is no queue content. In part 
(b)(ii) the candidate understands that testing for an empty queue means testing for HeadPointer to be the 
null pointer. The candidate correctly initialises CurrentPointer and updates HeadPointer by following the 
pointer of the current node. The candidate does not appreciate that if the last name in the queue has just 
been removed the head pointer would now be null and therefore the tail pointer would also need to be set to 
null. The candidate does not demonstrate that linking the released node to the free list means linking it to the 
front of the list that FreePointer is pointing to, so the pointer of the released node and FreePointer need to be 
updated. 
 
Marks awarded for part (a)  =  1/3 
Marks awarded for part (b)  =  (i) 2/4, (ii) 4/6 
 
Total marks awarded  =  7 out of 13 
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Example candidate response – low 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

Example candidate response – low, continued 
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Example candidate response – low, continued 

 
Examiner comment – low 
In part (a) the candidate used the work space to draw the nodes in the queue at different points. The answer 
in the node shapes shows the correct names and the pointers point to the correct nodes. The final node 
containing the name Jatinder should have a null pointer. There are no pointers to show where the head and 
tail of the queue are. 
 
In part (b)(i) when the CreateQueue operation has been carried out, the queue is empty and all nodes are 
part of the free list. The candidate correctly links all nodes with a null pointer in the final node. FreePointer 
correctly points to the first node in the free list and HeadPointer is a null pointer. However, as there is no 
queue content, the tail pointer should also be a null pointer. The candidate seems to assume that if 
FreePointer points to the first node in the array, the queue must be empty. This is true when the queue is 
first initialised, but may not be true after names have been added and removed. In part (b)(ii), in a queue 
ADT, the node accessed for removal is always at the head of the queue, the candidate here wrongly uses 
CurrentPointer, which does not yet have a value. The candidate correctly updates HeadPointer by following 
the pointer of the current node, but does not appreciate that if the last name in the queue has just been 
removed the head pointer would now be null and therefore the tail pointer would also need to be set to null. 
The candidate does not demonstrate that linking the released node to the free list means linking it to the front 
of the list that FreePointer is pointing to, so the pointer of the released node and FreePointer need to be 
updated. 
 
Marks awarded for part (a)  =  1/3 
Marks awarded for part (b)  =  (i) 3/4, (ii) 1/6 
 
Total marks awarded  =  5 out of 13 
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