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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 380 3.8 2.9 12 31.9 99.5
2 380 3.3 2.4 9 36.8 99.5
3 371 3 2.3 7 43 97.1
4 380 6.3 3.3 11 57.6 99.5
5 370 2.7 2.4 6 44.8 96.9
6 372 2.8 2.2 8 34.7 97.4
7 366 1.8 1.7 4 45.9 95.8
8 372 2.6 2.3 8 33 97.4
9 376 3.3 1.2 4 81.7 98.4

10 376 5 1.9 10 49.5 98.4
11 374 2.4 1.7 8 30.2 97.9
12 357 1.2 1.4 7 17.8 93.5
13 357 1 1.1 6 17 93.5
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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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The candidate was unable to explain the concept of distributed processing and consequently was 
unable to gain any marks. 
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In part a) the candidate was awarded marks for describing the linkage between the 1st level 
and 2nd level tables as well as being able to say that the records would be held in sequential 
order. 
 


 
 
In part b) the candidate was able to describe the process adequately enough for all 3 marks 
to be awarded. 
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Question Answer  Mark AO1 AO2 AO3 Total 
12 1 mark for the definition of a multi-programming, 


multi-user operating system: 
a single computer has a number of separate 
users, running separate processes from different 
terminals. 


1 1.1b   7 


 1 mark for the concept of time-slicing with each 
process receiving small amounts of processor 
time, repeated as necessary.  


1 1.1b    


 1 mark for the concept that active processes may 
be running (currently receiving processor time), 
runnable (able to run when the processor is 
available) or suspended. 


1 1.1b    


 1 mark for an example of a suspended process: 
e.g. awaiting completion of data input/output, 
awaiting linking of a DLL code module… 


1 1.1b    


 1 mark for each of the following up to a 
maximum of 3 marks for other valid points 
describing the architecture or operation of a 
mainframe computer:   
 
• Description of two different designs of 


scheduler: 
single queue with equal job priority, 
multiple job queues, e.g. with small fast jobs 
given priority over large slow jobs. 


• Use of polling, to check when suspended 
jobs are ready to re-join the job queue.  


• Storage protection ensures that programs in 
RAM do not interfere with each other. 


• Backing store disks provide virtual memory to 
extend the job queue. 


• A separate spooling system handles 
input/output operations, with connections to 
individual terminals. 


• A large mainframe computer will have 
multiple processors, and may run a number 
of process threads simultaneously. 


 


3 1.1b    
















Question 13 


The candidate gave a good idea of the concept of distributed processing and gave two valid 
points in their exemplification of a GP surgery. 
















Q12 
 


 
 
Candidate achieved 4 marks for definitions of multi-programming and time-slicing. Credit 
was also given for the description of partitioning and interrupts although they are not 
specifically mentioned in the mark scheme. 

























GCE Wales Unit 4 
 
Question 6 


 
 
In part a) the candidate has identified the need for another index and the need to link it. 
Unfortunately, they got confused with the location of entries and the rest of the answer isn’t 
creditworthy. The candidate correctly identified the first two paths of the search in part b). 
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Question Answer  Mark AO1 AO2 AO3 Total 
6 (a) 1 mark for each of 5 actions: 


• Create a second level index block with entries 
from 3000 to 3900. Link to pointer from 3000 in 
the first level index to the start of this block. 


• Create a third level index block with entries 
from 3800 to 3890. Link to pointer from 3800 in 
the second level index to the start of this block. 


• Create a data block, for records 3890 to 3899 
• Store the two records 3892 and 3893 in 


sequential order in that data block. 
• Link the pointer from 3890 in the third level 


index to the start of the new data block on disk. 
 


5  2.1b  5 


(b) 1 mark for: 
• Begin at the first level index, then follow the 


pointer from '3000' to the second level index 
block. 


 
1 mark for:  
• Follow the pointer from '3800' to the third level 


index block. 
 
1 mark for:  


Follow the pointer from '3890' to the data block 
on disk, then load the data block into the RAM 
memory.  Extract the required record 3893 from 
the data block in RAM.  Accept: Follow the 
pointer from '3890' to the data block on disk. 
Locate and load the required record 3893.  


 


3  2.1b  3 


7 (a) One mark for each up to a maximum of two 
 
Fixed length records: 
 
1 mark for: each record will require 22 bytes. 
 
file size =  6 000 x 22 = 132 000 bytes 
 
1 mark for: file size = 132 000 / 1024  =  128.9 kb 
Accept 132 000 / 1000 = 132kb 


2  2.1b  4 


(b) One mark for each up to a maximum of two 
 
Variable length records: 
 
1 mark for:  
records will have an average size of  
(7 characters + end marker) = 8 bytes. 
 
file size =  6 000 x 8 = 48 000 bytes 
 
1 mark for: file size = 48 000 / 1024  =  46.9 kb 
Accept 48 000 / 1000 = 48 kb 
 


2  2.1b   
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8. Define the term data mining and describe how three different organisations might use data 
mining. [8]


9. Describe four data validation techniques. [4]


10. (a) Describe the types of malicious software which might be transferred to computers and 
the delivery mechanisms, and the steps that can be taken to protect against these. [6]


 (b) Computer data may be at its highest security risk during transfer from one location to 
another. Outline the risks that exist at this time, and how they can be minimised.  [4]


11. A city is developing a new light railway system to connect the city centre to the surrounding 
suburbs. The system will use driverless trains, and several computer centres will control different 
areas of the network.


 (a) Give examples of input and output which might be required by control systems on board 
the trains. [3]


 (b) The system will be safety critical. Explain what is meant by a safety critical system, 
describing measures that are involved in ensuring safety. [5]


12. Describe the operation of a mainframe computer using a multi-programming, multi-user 
operating system. [7]


13. Explain what is meant by distributed processing, and describe how this will operate using an 
example that you have studied. [6]


END OF PAPER
















Question 12 


 
 
The candidate gave an appropriate definition of a multi-programming multi-user system with an 
accurate concept of time-slicing and process states. There was a description of interrupts and a 
concept of priorities both of which were deemed worthy of credit. 











































 
 
In part a) the candidate does not write anything creditworthy. They are able to describe the 
operation sufficiently well to gain 2 marks in part b).  
















 
 
The candidate gave sufficient detail of the concept of distributed processing to be awarded a mark. 
They were also given a mark for their exemplification pointing out that distributed processing can 
potentially access more computing power than a single computer. 
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END OF PAPER





















 


14 
© WJEC CBAC Ltd. 


Question Answer  Mark AO1 AO2 AO3 Total 
13 1 mark for the concept: 


Distributed processing is the technique of carrying 
out a large computing task by sharing the 
processing between computers in different 
locations.  


1 1.1a   6 


 1 mark for the concept: 
Each computer will run its own programs and 
have its own store of data, but will share data with 
other computers in the distributed processing 
network as necessary. 


1 1.1b    


 1 mark for each valid point, up to a maximum of 
4 marks, describing distributed processing in the 
context of a chosen application.   
 
Indicative Content:  
A patient record system for a health authority. 
 
Points worth 1 mark each: 
• Computers will be located in health centres 


and hospitals.  These will be linked in a wide 
area network. 


• Each computer will have the software 
necessary to carry out database operations on 
patient records, and to display any included 
images (e.g. ultrasound scans, graphs of heart 
function…). 


• Patient records will generally be held locally at 
the GP surgery, but additional records may 
also be held in a hospital when treatment is 
provided. 


• Doctors and other medical staff may access 
and update information about a patient at any 
of the locations by means of the network. 


• The overall system may provide summary 
data for the health authority (e.g. the number 
of patients receiving treatment for particular 
illnesses, or the waiting times for treatments).  


• The system will be able to inform GP's of the 
outcomes of hospital treatments carried out on 
their patients, and any follow-up actions 
needed. 


 


4 1.1b    
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6. A three-level indexed sequential file system stores customer records which have key field values 
in the range 0000 to 9999. Only a few of the possible key field values have currently been 
allocated to customers.


 To save memory space, index blocks are only created when required. At present, only the three 
index blocks shown in the diagram have been created.


 Customer records are stored on disk in data blocks. Each data block may contain up to 10 
customer records. Records within any one data block have key field values which differ only in 
the last digit, e.g. 5470 to 5479, and are sorted sequentially. 


Key field Pointer
9000
8000
7000
6000
5000
4000
3000
2000
1000
0000


Key field Pointer
5900
5800
5700
5600
5500
5400
5300
5200
5100
5000


Key field Pointer
5490
5480
5470
5460
5450
5440
5430
5420
5410
5400


5470 - 5479


First Level Second Level Third Level


 (a) Explain how new customer records 3892 and 3893 are to be added to the system, 
mentioning the creation and linking of any necessary index or data blocks. [5]


 (b) Explain how the computer would access record 3893 at a later date. [3]


7. A sequential list of English language words can be stored either in fixed length or variable length 
records. Six thousand (6000) words are to be stored. The maximum length of any word is 22 
letters, with an average word length of 7 letters. 


 Variable length records have a format where each word is terminated with an @ character 
(which requires one byte of storage):


 Estimate the sizes of the files required to store the words in:


 (a) fixed length format


 (b) variable length format.


 Give your answers in kilobytes, correct to one decimal place. [4]
















 
 
Candidate showed an understanding of time-slicing, prioritisation and memory management and 
gained three marks for this. 
 
 











