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Part of WJEC

GCE A Level Computer Science Component 1 A500U10

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 577 2.4 1.6 6 39.3 99.8

GCE A Level Computer Science Component 1
A500U10

Question

90 100

Facility Factor %



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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Question 2

The question required candidates to evaluate an algorithm which searches for duplicate
values in an array using Big O notation. Part (a) was fairly well answered by candidates
with most being able to successfully determine the growth rate for time performance is
0O(n2). Centres should ensure all candidates are able to identify and evaluate the time
performance of all algorithms outlined in the specification using Big O notation.

In part (b) most candidates were able to correctly label both axes and draw the gradient for
time performance of O(n2). Some candidates drew an exponential growth rate in place of
polynomial. Centres should ensure all candidates are able to illustrate the time performance
(time complexity) of algorithms in graphical form.

Part (c) was well answered with many candidates successfully determining the growth rate
(space complexity) as constant O(1). This is the final year that O(n) will be condoned,
centres should ensure all candidates are able to identify and evaluate the growth rate of all
algorithms outlined in the specification using Big O notation.
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2(a) 1 mark for identifying i loop will execute n times. 1 31c 5
Accept n-1, n-2 '
1 mark for identifying j loop will execute n? times. Accept n?-1
) 1 3.1c
but not n2-2
1 mark for correct numbers of calculations 2n? + n 1 3.1c
1 mark for determining that the order will be dominated by n? 1 3.1c
1 mark for determining that the growth rate for time
. ’ 1 3.1c
performance is O(n?)
2(b) 3
Polynomial Complexity
O(n2)
£
=
Size of data
Time axis labelled correctly 2.1b
Size axis labelled correctly 1 2.1b
Correct gradient of line 2.1b
2(c) The algorithm only uses one data structure, a one-dimensional 1 31¢c | 2
array. Therefore, total storage requirements = 1. '
As only one data structure is being used, the growth rate for
memory will be constant O(1). 1 3.1c

Condone O(N)
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Fours marks are awarded in part (a) for identifying the i loop executes n - 1 times, the j loop
execute n? - 1 times, the growth rate is O(n?) and the order is dominated by n2. Three marks
are awarded in part (b) for the time axis label, size axis label and drawing the correct
gradient for polynominal complexity. No marks awarded for part (c).

Total: 7 marks
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One mark is awarded in part (a) for identifying the growth rate is O(n?). In part (b), one mark
is awarded for part (b) time axis label and no marks awarded for part (c).

Total: 2 marks
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One mark is awarded in part (a) for identifying the outer loop executes n times. No
marks awarded for part (b) and a final mark awarded for identifying the growth rate
of space performance as O(n), although condoned for this year only.

Total: 2 marks










2,

Below is an algorithm that outputs duplicate values in a one-dimensional array (myArray).

Algorithm Duplicates

i is integer
J is integer

for 1 = 0 to len(myArray)- 2
for j =1 + 1 to len(myArray)- 1
if (myArray[i] = myArray[j])
output “Duplicate found: ” , myArrayl[i]
end 1if

next j
next 1

(@) Evaluate the efficiency of the algorithm and, using Big O notation, determine
the growth rate for the time performance. [5]

(b) Draw a graph of the algorithm above to illustrate its order of time efficiency. Graph paper
is not required. (3]

(c) Determine the growth rate of memory space during a single run of the algorithm. [2]
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Question 11

The question required candidates to demonstrate their knowledge of translation and
execution errors. The question was well answered by candidates and gave a variety of
examples including logical errors, syntax errors and semantic errors. Some candidates only
stated examples and did not continue to write a fuller definition for runtime and translation
errors.





Question

Answer

Mark

AO1

AO2

AO3

TOTAL

11

One mark for definition, one mark for example.

Translation errors — usually identified by a compiler where the
instructions given cannot be translated to machine code due errors.

Syntax error
e.g. IF without ENDIF or punctuation error or spelling error if correct
words given

Linking error

e.g. calling a standard function where the correct library has not
been linked to the program

Semantic Error

e.g. Variable declared illegally

One mark for definition, one mark for example.

Runtime errors — Even though a program will compile and execute it
could unexpectedly crash or produce incorrect results.

Logical error
e.g. division by 0 or use of incorrect logical/comparative operator

File handling e.g. When an attempt is made to write to a file that
does not exist.

N

1.1a

1.1a

N
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Two marks awarded for examples of errors.

Total: 2 marks
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One mark awarded for definition of translation error.

Total: 1 mark
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Three marks awarded, one for defining an example of syntax error and a further two marks
for the definition and example of a runtime error.

Total: 3 marks










11. Using examples describe the differences between translation and execution errors. [4]
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Question 13

Candidates demonstrated a good understanding of the construction of binary trees. Parts
(a) and (c) were very well answered. Part (b) required candidates to represent the binary
tree as a two-dimensional array, often candidates presented the data in the correct order
but were unfamiliar with representing the left and right pointers in numerical form.
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13(a) 3
/ 11114 \
11110 11134
11113 11126
11111 11121
1 mark for correct root 1 2.1a
1 mark for ALL left pointers correct 2.1a
1 mark for ALL right pointers correct 1 2.1a
13(b) Left Pointer Data Right Pointer 3
0 4 11114 1
1 2 11134 -1
2 3 11126 -1
3 -1 11121 -1
4 -1 11110 5
5 6 11113 -1
6 -1 11111 -1
7
8
1 mark for data in the correct order 1 2.1a
1 mark for ALL left pointers correct 1 2.1a
1 mark for ALL right pointers correct 1 2.1a
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13(c) 1
/ 11114 \
11113 11134
/ 11126
11111 /
11121
1 mark for replacing 11110 with 11113. 1 2.1a
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Three marks awarded in part (a) for correct root, left pointers and right pointers. No marks
awarded for part (b). One mark awarded for correct diagram in part (c).

Total: 4 marks
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Three marks awarded in part (a) for correct root, left pointers and right pointers. Three marks
awarded for part (b) for order of data, left and right pointers. One mark awarded for correct
diagram in part (c).

Total: 7 marks
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Three marks awarded in part (a) for correct root, left pointers and right pointers. No marks
awarded for part (b). One mark awarded for correct diagram in part (c).

Total: 4 marks










13. A stock control system stores details of products in a binary tree structure. The tree structure
uses 5-digit product IDs as key values.

(a) Draw a representation of the binary tree using the following key values in the order below:
11114, 11134, 11126, 11121, 11110, 11113, 11111 [3]
(b) Show how the above binary tree can be represented using a two-dimensional array. [3]

(c) Redraw the tree with 11110 deleted. 1]











