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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 381 6 1.6 8 75.1 99.7
2 381 6.6 3.3 10 65.6 99.7
3 364 1.7 1.2 3 57.8 95.3
4 377 3.4 2.2 7 49 98.7
5 377 2.7 2.1 8 34 98.7
6 382 2.8 1.4 8 35.4 100
7 360 3.3 2.1 10 33.3 94.2
8 375 3.4 1.3 4 85.7 98.2
9 369 2.9 2.2 10 28.8 96.6

10 378 3.1 1.6 6 51.3 99
11 363 2.2 1.5 6 36.8 95
12 369 3.6 1.9 7 50.8 96.6
13 372 4.6 2.6 13 35.3 97.4
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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One mark awarded in part (a) for identifying the time complexity as O(log n). Three marks 
awarded in part (b) for correct axis labels and representations of O(n) and O(log n). In 
part (c), one mark awarded for identifying that the O(log n) algorithm is more efficient than 
the O(n) algorithm. 


Total: 5 marks 
















Candidate B response  


 
Two marks awarded for correct definitions in part (a). Four marks awarded in part (b) for 
correct representations of linked lists. 


Total: 6 marks 


 


  












Question 6 


The question on shortest path algorithms and traversal costs were less familiar to 
candidates. In part (a) most candidates were able to describe the shortest path algorithm as 
being the shortest path between to vertices or nodes. Fewer went on to describe that each 
path has a weighted cost and the path with the lowest total cost is the shortest path. 


In part (b i) many candidates answered the questions although few managed to accurately 
depict every correct path and every correct cost. Those that were familiar with least cost 
analysis answered the question very well. Many candidates understood the least cost 
analysis but were unable to demonstrate their understanding in written form. 


Part (b ii) was well attempted by candidates but many candidates forgot to include the cost 
of traversing the actual node (+2). Therefore many responses identified the shortest path as 
{a,c},{c,d},{d,e} although miscalculated the total cost. Centres should be reminded to ensure 
that candidates fully read the question as they will differ from those presented historically. 


Mark scheme


6(a) The purpose of a shortest path algorithm is to find the shortest 
path between two vertices on a graph. 


Each path between adjacent vertices is weighted with a cost. 


These weightings are used to calculate the total costs of different 
paths between two vertices. 


The path with the smallest cost is the shortest path.
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6(b)(i) Node Cost Node
A 3 B 
A 4 C 
B 12 D 
C 10 D 
D 6 E 


Indicative content
Award one mark for correct paths 
Award one mark for correct costings
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6(b)(ii) p = {a,b},{b,d},{d,e}
|p| = 3 + 2 + 12 + 2 + 6 = 25 
q = {a,c},{c,d},{d,e} 
|q| = 4 + 2 + 10 + 2 + 6 = 24 
|q| < |p| 


Path q is the shortest. 
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Question Answer Mark AO1 AO2 AO3 Total 
6(a) The purpose of a shortest path algorithm is to find the 


shortest path between two vertices on a graph. 
 
Each path between adjacent vertices is weighted with a 
cost.  
 
These weightings are used to calculate the total costs of 
different paths between two vertices. 
 
The path with the smallest cost is the shortest path. 
 


1 
 
 


1 
 


1 
 
 


1 


1.b   4 


6(b)(i) Node Cost Node 
A 3 B 
A 4 C 
B 12 D 
C 10 D 
D 6 E 


 
Indicative content 
Award one mark for correct paths 
Award one mark for correct costings 
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6(b)(ii) p = {a,b},{b,d},{d,e} 
|p| = 3 + 2 + 12 + 2 + 6 = 25 
q = {a,c},{c,d},{d,e} 
|q| = 4 + 2 + 10 + 2 + 6 = 24 
|q| < |p| 
 
Path q is the shortest. 
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Candidate A response  


 
 


Two marks awarded in part (a) for describing the halving of elements and for identifying the 
time complexity as O(log n). Two marks awarded in part (b) for correct axis labels and 
representation of O(n). In part (c), one mark awarded for identifying that the O(log n) 
algorithm is more efficient than the O(n) algorithm. 


Total: 5 marks 


  
















Candidate C response 


No marks awarded for parts (a) and (b i). One mark for part (b ii) for identifying the 
shortest path. 


Total: 1 mark 

























Candidate A response 


Two marks awarded for correct definitions in part (a). Four marks awarded in part (b) for 
correct representations of linked lists. 


Total: 6 marks 
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Question 1 


Candidates demonstrated a good understanding of queue, stacks and linked list data 
structures. The question was very well answered by candidates. In part (a) some candidates 
confused a stack with a queue and vice versa. Some marks were often lost due to 
candidates not fully describing the operation of the data structures, just stating the FILO and 
FIFO principles. Some candidates did not give technical descriptions of these operations, 
relying more on generic descriptions such as a stack of plates or a supermarket queue. Part 
(b) was very well answered by most candidates. 


Mark scheme 


1(a) One mark for each principle plus one for the description


• A stack uses the last in first out (LIFO) principle. 
• In a stack the last or most recent item of data to be added to 


the stack is removed first.
• Adding data to a stack is known as pushing, whilst removing 


data from a stack is known as popping. 


• A queue uses the first in first out (FIFO) principle. In a queue 
the last or most recent item of data added to a queue is the 
last to be removed.


Give credit for references to pointers. 
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1(b)(i) 


Award 1 mark for node in correct position 
Award 1 mark for both arrows to and from correct nodes. 
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1(b)(ii) 


Award 1 mark for node in correct position 
Award 1 mark for both arrows to and from correct nodes. 
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2.1 2 
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GCE A LEVEL (NEW) 
COMPUTER SCIENCE - UNIT 3 


 
SUMMER 2019 MARK SCHEME 


 
 


Question Answer Mark AO1 AO2 AO3 Total 
1(a) One mark for each principle plus one for the 


description 
 


• A stack uses the last in first out (LIFO) principle. 
• In a stack the last or most recent item of data to 


be added to the stack is removed first.  
• Adding data to a stack is known as pushing, whilst 


removing data from a stack is known as popping. 
 


• A queue uses the first in first out (FIFO) principle. 
In a queue the last or most recent item of data 
added to a queue is the last to be removed. 


 
Give credit for references to pointers. 
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1(b)(i)  


 
 
Award 1 mark for node in correct position 
Award 1 mark for both arrows to and from correct nodes. 
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1(b)(ii) 


 
Award 1 mark for node in correct position 
Award 1 mark for both arrows to and from correct nodes. 
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6. (a) Explain the purpose of a shortest path algorithm. [4]


 (b) This is a diagram of the costs of traversing a network.


 The traversal cost for each node is 2.


 (i) Show how this network and its traversal costs can be represented using a two 
dimensional array. [2]


 (ii) State the shortest path from node A to E and calculate its cost. [2]


7. (a) Explain what is meant by the term programming paradigm. [2]


 (b) Describe the difference between procedural and event-driven programming paradigms.  
 [4]


 (c) Using examples, describe which programming paradigms would be most suitable when 
developing different types of software applications. [4]


8. Draw a truth table to prove the following:  [4]


A NOR B = NOT A AND NOT B
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Candidate A response 


Three marks awarded in part (a), the definition of a shortest path algorithm and how it uses 
costs to identify that the lowest cost traversal is the shortest path. Two marks for part (b i) 
for correct paths and costings. One mark for part (b ii) for identifying the shortest path. 


Total: 6 marks 











































Candidate C response  


 


 


Two marks awarded for correct definitions in part (a). Four marks awarded in part (b) for 
correct representations of linked lists. 


Total: 6 marks 


  
















Candidate B response  


 
No marks awarded in part (a). Three marks awarded in part (b) for correct axis labels and 
representations of O(n) and O(log n). In part (c), one mark awarded for identifying that the 
O(log n) algorithm is more efficient than the O(n) algorithm. 


Total: 4 marks 
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9. Below are two algorithms that search for a data item in a one dimensional array. You can 
assume that the data in the array is in ascending order and that the data item being searched is 
present. The Search_A algorithm has a time performance of O(n).
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 (a) Evaluate the efficiency of the Search_B algorithm and using Big O notation, determine 
the growth rate for time performance. [5]


 (b) Draw a graph of the algorithms above to illustrate their order of time performance. Graph 
paper is not required. [4]


 (c) State which algorithm is more efficient when searching for a data item. [1]


10. Describe the term data compression and explain how data compression algorithms are used.[6]


11. (a) Describe what is meant by a class and an object, and describe the relationship between 
them. [4]


 (b) Describe what is meant by the term method, and describe the relationship between object 
and method. [2]


Algorithm Search_A


declare searchKey, i as integer
declare flag as Boolean
declare myArray[] as integer[]
Input searchKey
Set i = 0
flag = FALSE


repeat
      if myArray[i] = searchKey then
            set flag = TRUE
      end if
      set i = i + 1
until (flag = TRUE)
output myArray[i]


Algorithm Search_B


declare searchKey, first, last, m as integer
declare myArray[] as integer[]
Input searchKey
Set first = 1
Set last = len(myArray[])


repeat
      set m = (first + last) DIV 2
      if searchKey < myArray[m] then
            set last = m – 1
      else
            set first = m + 1
      end if
until (myArray[m] = searchKey)
output myArray[m]





















Question 9 
 
The question required candidates to evaluate an algorithm using Big O notation. Part (a) was 
less familiar to candidates with many unable to evaluate a logarithmic algorithm and many 
offering answers similar to those in previous papers e.g. bubble and insertion sorts. Those 
candidates who were able to identify the algorithm as a logarithmic binary search, described 
and evaluated it very well. Centres should ensure all candidates are able to identify and 
evaluate all algorithms outlined in the specification using Big O notation. 
 
In part (b) most candidates were able to correctly draw both axis and the time performance 
of O(n). Centres should ensure all candidates are able to illustrate the time and space 
performance of algorithms in graphical form. 
 
Part (c) was well answered by candidates with the many identifying Search B as the most 
efficient algorithm. 
 
Mark scheme 
 


9(a) Each iteration in the loop halves the number of elements until you 
get 1 left.  
 
For n values we halve the number until we get one value left 
which is log2 n. 
 
There are two instructions in the loop there for 2log2 n. 
 
log2 n dominates (1 mark) therefore time performance is O(log n) 
(1 mark) 
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9(b) 


 
Award one mark for both correct axes 
Award one mark for correct O(n) 
Award one mark for correct O(log n) 
Award one mark for correct graph 
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9(c) O(log n) algorithms are more time efficient than O(n) algorithms 
when searching for a data item. 
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O(log n)
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Question Answer Mark AO1 AO2 AO3 Total 
8  


A B A NOR 
B 


NOT A AND NOT 
B 


0 0 1 1 
0 1 0 0 
1 0 0 0 
1 1 0 0 


 
Award one mark for each correct row 


Accept additional columns 
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9(a) Each iteration in the loop halves the number of elements 
until you get 1 left.  
 
For n values we halve the number until we get one value 
left which is log2 n. 
 
There are two instructions in the loop there for 2log2 n. 
 
log2 n dominates (1 mark) therefore time performance is 
O(log n) (1 mark) 
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9(b) 


 
Award one mark for both correct axes 
Award one mark for correct O(n) 
Award one mark for correct O(log n) 
Award one mark for correct graph 
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9(c) O(log n) algorithms are more time efficient than O(n) 
algorithms when searching for a data item. 
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Answer all questions.


1. (a) Explain the differences between stack and queue data structures. [4]


 (b) This is a diagram of a linked list in alphabetical order. 
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A C G L


Ø


 (i) Redraw the linked list after the data item ‘E’ has been added. [2]


 (ii) Redraw the amended linked list after the data item ‘C’ has been deleted. [2]


2. Clearly showing each step, simplify the following Boolean expressions using Boolean algebra, 
identities and De Morgan’s Law. 


 (a) A.A + A.B + A.B + B.B [5]


 (b) (A.B) + A.C + B [5]


3. This is an eight-bit number: 


011010012


 Include this number in a worked example to demonstrate how masking can be used to determine 
the state of the most significant bit. [3]


4. (a) Describe the term natural language interface. [2]


 (b) Using an example, describe a potential use for natural language interfaces. [2]


 (c) Describe the potential problems that can be associated with natural language 
interfaces. [3]




















Candidate B response 


One mark awarded in part (a), the definition of a shortest path algorithm. Two marks for 
part (b i) for correct paths and costings. One mark for part (b ii) for identifying the shortest 
path.


Total: 4 marks











