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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 J276/02 series overview 
J276/02 (Computational thinking, algorithms and programming) is one of two examinations components 
for the GCSE Computer Science. This component focuses on: 

• algorithms 
• programming techniques 
• producing robust programs 
• computational logic 
• translators and facilities of languages 
• data representation. 

To do well on this paper, candidates need to be comfortable with writing, completing and using 
algorithms using pseudocode and/or flowcharts. This may involve applying their knowledge to unfamiliar 
contexts.  

Where candidates had extensive practice of producing and completing algorithms using a high-level 
language in classroom situations, this clearly allowed them to answer questions on this paper more 
confidently. The mandatory NEA (programming project) task is one chance for all candidates to spend a 
significant amount of time practising their programming skills. It is a requirement that all centres allocate 
20 hours of timetabled time for this to be completed by candidates. 

Centres must be aware of the need to cover the whole of the specification content for this component; for 
example, ‘the use of SQL to search for data’ is listed under section 2.2. Programming techniques. Not all 
content can possibly be covered in every examination but questions can be asked on any of the topics 
listed. 

Centres are also encouraged to be aware of the appendices at the rear of the specification, particularly 
section 5f which shows the format that pseudocode and Boolean logic will be presented in examinations. 
Candidates’ answers will be accepted in any logical form; they are not required to present answers in 
any particular form. However, candidates should be aware of these conventions in order for them to 
successfully understand and access examination questions. 

Candidate performance overview 

Candidates who did well on this paper generally did the following: 

• understood the use of SQL and wildcards in questions 1b(i) and 1b(ii) 
• successfully followed an algorithm through in questions 2a(i) 2a(ii) and 6(a) 
• demonstrated an understanding of creating or completing algorithms in questions 4a(i), 4a(ii) 

7a(i) and 8. 

Candidates who did less well on this paper generally did the following: 

• demonstrated a lack of understanding of key terminology such as data types, programming 
constructs, variables, functions or count-controlled loops 

• showed poor understanding of the use of functions in question 4a(ii), particularly around 
successfully utilising a pre-existing function 

• were unclear in their demonstration of the steps taken by sorting algorithms in question 4c(i) 
• had either not had enough opportunity to practise programming using a high-level language in 

a classroom situation or had not grasped how these skills transferred across to the questions 
on this examination paper. 
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Question 1 (a) 

This question was answered very well by the majority of candidates, with most achieving full marks. 
Where candidates did fail to do well, it tended to be through a misunderstanding of the term ‘data type’, 
leading the answers such as ‘Kirstie’ or -3.  

Question 1 (b) (i) 

Despite ‘the use of SQL to search for data’ being listed under section 2.2 of the specification, the vast 
majority of candidate answers showed a lack of understanding of SQL in general. It was common to see 
incorrect answers that attempted to use pseudocode to respond to this and a large number leaving this 
question blank. Where candidates did use the keywords of SELECT, FROM and WHERE answers were 
much more successful. The SQL keywords and terms that candidates are required to know are listed in 
appendix 5f of the specification. 
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Question 1 (b) (ii) 

As with the previous question, where candidates were familiar with SQL and understood the term 
‘wildcard’, this question was answered successfully. However, the majority of candidates did not appear 
to be confident with either of these and so gave answers more suited to algorithm questions.  

Candidates should also be encouraged to provide answers which match the keyword in the question; in 
this case ‘state’ means to give a specific name, value or other brief answer without explanation. The 
wildcard in question (an asterisk /  * ) was sometimes surrounded by other SQL code and so it was 
impossible to tell whether the candidate understood which part of this was the wildcard. 

A small number of candidates incorrectly identified ‘%’ as the wildcard; although this would be a valid 
wildcard in the WHERE clause, it is not used to select all fields from a table. 

 

 

SQL coverage Appendix 5f of the specification lists all of the SQL keywords and wildcards 
that candidates are required to understand. This is available from 
http://www.ocr.org.uk  

 

http://www.ocr.org.uk/
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Question 1 (c)  

This question was generally well answered, at least in part, by candidates of all abilities. The use of 
selection (IF) is obviously well understood and this, together with the linked multiple outcomes of 
outputting ‘sent’ or ‘not sent’ were the most commonly credited mark points.  However, despite the 
question providing very specific guidance on how to access the array, many candidates did not even 
attempt to do this.  

Where the array was accessed correctly, a common mistake was to access the wrong element, usually 
index 4 rather than index 3. Arrays in questions on this specification will always be zero based and this 
fact was also given in the question by means of an example. Candidates should be encouraged to read 
all parts of a question before beginning to attempt it. 
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Exemplar 1 

 

In the above exemplar response, the candidate has achieved full marks by accessing the correct 
element in the array and using this to decide if the letter should be sent. 

 

Exemplar 2 

 

In the above exemplar response, the candidate has not attempted to access the array at all, instead 
asking the user to input a value; this does not do what is required and so is only given 2 of the 4 marks 
(for a valid use of selection and outputting a message correctly). 
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Question 2 (a) (i) and (ii) 

The majority of candidates seemed to understand the use of count-controlled loops to repeat sections of 
an algorithm, which was pleasing. However, the vast majority were then unable to apply this to nested 
loops, understanding that the inner loop completes fully for each iteration of the outer loop. The correct 
answer for a(i) of 2, 3, 4 (with k remaining as 1 but p being 1 then 2 then 3) was only seen in candidates 
who generally achieved highly overall on the paper. Question part a(ii) tests the same understanding and 
so approximately the same number of candidates understood that the given lines would repeat 15 times 
in total. 

Question 2 (b) 

Programming constructs are defined in section 2.2 (‘Programming techniques’) of the specification. 
These are given as sequence, selection and iteration. In the algorithm given in the question, sequence 
and iteration were both used and so candidates were credited if they gave either of these two answers, 
with loops being accepted as an alternative to iteration. Centres are encouraged to ensure that all of the 
specification is covered with candidates and that keywords from the specification are highlighted in 
lessons as appropriate. 
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Question 2 (c) (i) 

This question was pleasingly answered relatively well, perhaps because of similar questions regarding 
variables and constants in question on the previous GCSE Computing specification. It was pleasing how 
many candidates were able to relate variables to an identifier given to a memory location, showing a 
good understanding of a basic Computer Science concept. A mark was given quite generously for the 
ability for a variable to be ‘changed’, but candidates should be aware that ideally their answer should 
make reference to the value stored being able to be changed, not the variable itself changing somehow.  

Question 2 (c) (ii) 

There were actually three variables in use (k, p and m) and so any two of these were able to be given to 
achieve full marks. This question was answered very well by the majority of candidates, with most 
achieving 2 marks. A common incorrect answer was to give full lines of pseudocode as the variable, e.g. 
‘m = 7’ or ‘next k’. In this case it was impossible to decide whether the candidate understood which part 
of their response was the variable and so no mark was given. As with question 1b(ii), candidates should 
be encouraged to look at the command word in the question (in this case ‘identify’) and make sure that 
their response is suitable. 
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Question 3 (a) (i) and 3 (a) (ii) 

Candidates and centres are obviously extremely comfortable with the use and understanding of logic 
gate symbols. The vast majority of responses on part (i) achieved 2 marks. The most common incorrect 
answer was to mix up AND and OR for the first gate. For part (ii), candidates were able to apply their 
knowledge successfully with the majority of all candidates achieving 4 marks. This topic has been 
covered successfully by centres and that this work is reflected in examination responses.  
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Question 3 (b)  

Boolean symbols and notations that may be used in examinations are shown in appendix 5f of the 
specification. Candidates will never be expected to use these symbols in their own responses (AND, OR 
and NOT are perfectly acceptable) but they must be aware of how questions on papers may be written.  

For this question, it was obvious that some groups of candidates did not understand the symbols in the 
question and so were not able to provide a suitable response. However, it was pleasing to see that this 
was not at all the majority and that large numbers of candidates were able to not only understand the 
question but also provide a correct or partially correct response. 

Where responses were incorrect, a common mistake was to utilise the NOT gate after the output from 
the OR gate when in fact the NOT gate should be applied to the input from B before this feeds into the 
OR gate. Another common mistake was to forget to label up inputs as A and B, therefore not allowing 
the examiner to award the mark for the NOT gate on the correct input. 
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Question 4 (a) (i) 

Responses to this question were mixed. The majority of candidates were able to decide on the correct 
passing of year as a second parameter; this had to be specifically year and nothing else as this 
identifier was referred to later in the algorithm.  

Fewer candidates were able to correctly decide that three characters were required from the title; this 
was often not completed as expected as subString is listed in appendix 5f of the specification as a 
string handling tool that could be used in the examination and a full example of its use is also given on 
line 03. 

Even fewer candidates understood that a function must return a value, this being the answer to line 04. 
The most common incorrect answer here was candidates attempting to print / output the book code 
rather than return it. A mark was given if they assigned the return value to the name of the function (e.g. 
librarycode = parta.upper + partb) as this is a valid method of returning a value in some 
high-level languages such as Visual Basic. 
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Question 4 (a) (ii) 

This question was answered extremely poorly by candidates and shows a lack of understanding of the 
use of functions (and subroutines in general). Where candidates scored highly here, it was a very good 
indicator that they would score highly across the paper as a whole.  

The majority of candidates were able to access the first mark for inputting the two requested values. 
However, a significant number did not make it clear that the value inputted had to be stored somewhere* 
(typically in a variable). Therefore although x = input(‘enter a title’) was OK, simply 
stating input(‘enter a title’)was too vague to achieve the mark. Another common 
misunderstanding was that both values could be input at the same time; a variable will only ever store 
one value and so asking for both in one go is unlikely to achieve the marks.  
 
* Where higher ability candidates showed an understanding of how to do this differently, e.g. using the 
input value as the argument to pass into the function, this was of course credited by examiners. 

However, the bigger misconception was around the use of pre-existing functions. One of the benefits of 
subroutines is that code can be modularised and re-used without requiring programmers to copy and 
paste code if they require it multiple times. Perhaps the most common student answer for this question 
was to write out the code from the function again to try to calculate the book code. This was not what 
was required from the question and shows a fundamental lack of understanding of the use of functions.  

Marks were given for calling the existing function, passing in the values previously input and then writing 
the returned code to the text file. The vast majority of candidates achieved none of these marks.  
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Other independent marks were given for opening and closing the text file and a pleasing number of 
candidates were able to do this successfully. 

 

Misconception Functions modularise code; they can be written once and used multiple 
times in a program. If a pre-written function is given as part of a question 
and candidates are told to use it, they will NOT be credited for simply 
copying and pasting the code inside the function to use; this shows a lack of 
understanding. 

Exemplar 3 

 

In the exemplar above, the candidate has successfully input two values from the user. They have then 
called the pre-existing function librarycode() with the values previously input as arguments (in 
parenthesis). This will return a value which is stored in the variable bookCode. The correct text file is 
then opened, the returned value is written to the text file and then the file is closed.  This response 
covered everything required from the question and so is credited with full marks [6 out of 6]. 
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Exemplar 4 

 

In the exemplar above, the candidate has successfully input two values from the user. However, they 
then misunderstand the purpose of a function and instead of calling this, re-write out the function code. 
Note that there is no call to this function, which could have made it correct; the assumption is that the 
candidate thinks they must place the code here for it to run, which is incorrect. 

The candidate does gain a mark from opening the text file but they cannot get the mark for writing to it 
(as no book code was ever calculated) and they do not close the file. This response gained two out of six 
marks and is typical of the average candidate answer. 

  



GCSE (9-1) Computer Science - J276/02 - Summer 2018 Examiners’ report 

 17 © OCR 2018 

Question 4 (b) (ii) 

Although candidates had struggled on the previous questions to demonstrate that they could use 
functions, a much larger number were able to describe why subprograms such as functions are 
beneficial. This demonstrates that candidates do understand this in theory but may not perhaps have 
had the practical programming time in lessons to apply this on screen.  For example, a common correct 
answer frequently given was that code did not have to be copied and pasted multiple times but could 
instead be called from other parts of the program, but candidates then did exactly the opposite of this 
when asked to use a function themselves. 

A good number of candidates were also able to describe other potential benefits, such as making the 
code easier to maintain and debug or allowing work to split up between programmers of different skill 
sets. 

Centres should be aware of the command word given in questions and match this up to the number of 
marks allocated; in this case, ‘describe’ two benefits for 4 marks means that short single sentence 
answers area unlikely to hit sufficient points on the mark scheme to be given full marks. The command 
words that will be used consistently in examinations are shown in appendix 5e of the specification. 
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Question 4 (c) (i) 

Large numbers of candidates understood the divide and conquer strategy applied by the merge sort 
algorithm; the list is continually divided in half until lists of size 1 are achieved before the lists are then 
merged together to achieve the sort, with the size of lists doubling with every iteration (i.e. when two lists 
of size 2 are merged, the result is a list of size 4). Many candidates achieved good marks on this 
question. 

Where mistakes were made, they generally fell into one of three categories. One was applying a different 
algorithm than had been asked (e.g. showing a bubble sort). Another was misunderstanding where the 
sorting takes place; some candidates showed the lists being split up correctly, but then these being 
merged and the list sorted in place afterwards – this is incorrect, it is the act of merging that sorts the 
values. A third and more common issue was that examiners found it extremely tough to decide where 
lists were split up or merged from candidate responses that seemed to list all values in one row with no 
seeming differentiation between one list of eight values and eight lists of one value. Where examiners 
were not able to see this, marks could not be given.  
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Misconception When using merge sort to merge together [1, 3] and [2, 4] into ascending 
order, the algorithm will take the lowest value from the front of either list (in 
this case 1) and place it into the new, merged list. This will then repeat 
meaning that the new list will be [1, 2, 3, 4]. It does not merge the lists to be 
[1, 3, 2, 4] and then sort this list. 

 

Exemplar 5 

 

The exemplar above shows an ideal way to respond to this question. The list is obviously and clearly 
split up in successive passes into lists of a single value. Each pair of lists is then merged, with the 
process of merging resulting in sorted lists. Each time the lists are merged, the result is a larger list in 
ascending order. The candidate response shown here not only shows this process but makes it very 
clear that the values are held in separate lists and even includes arrows to illustrate the process of 
merging. This achieved full marks [4 out of 4]. 
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Question 5 (a) (i) 

This question was answered correctly by the vast majority of candidates. Pleasingly, conversion of 
numbers to and from binary is now obviously a comfortable skill for candidates of all levels. 

Question 5 (a) (ii) 

Slightly fewer candidates were able to answer this question successfully compared to 5(a)(i). Most were 
able to split the binary number up into two nibbles, but then the conversion to binary for each nibble 
sometimes was incorrectly completed. Common wrong answers included 11 5 (which achieved 1 mark 
for 5 but did not recognise that 11 in denary equates to B in hexadecimal) or C5, where a mistake was 
made once the hexadecimal value went over 9. Very few answers showed a complete lack of 
understanding, but where this was seen, candidates tended to simply convert the binary to denary and 
ignore the requirement to use hexadecimal. This achieved no marks. 

Question 5 (a) (iii) and (iv) 

Candidates showed a good understanding of binary shifts, which is especially pleasing as this is a new 
point that was not covered in the old GCSE Computing specification. The majority of candidates were 
able to both carry out a shift and describe a shift that matched a give outcome. One common mistake 
was for candidates to describe the direction of a shift but not say how many places to shift (e.g. ‘shift left’ 
but missing ‘by one place’). 
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Question 5 (b) (i) 

This question was relatively simple in what was being asked (the addition only affected one bit per 
answer) but the context in which it was presented was new. It was pleasing that the majority of 
candidates were able to extract the question from this and present sensible, and in most cases correct 
answers. 

A common mistake was to end up with an 8 bit ASCII code despite the original code only having 7 bits. 
This is perhaps more due to time constraints of the examination rather than any lack of understanding 
but does illustrate the importance of checking answers. 

Another common issue on this question was a small number of candidates writing a 0 but then 
overwriting it with a 1 (or vice versa), leaving both visible; in these circumstances it is impossible for 
examiners to know which value was intended as the answer and so it cannot be marked as correct. 
Candidates should be encouraged to clearly and neatly cross out and replace their answer if they make 
a mistake. 
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Question 5 (b) (ii) 

The question here asked for a comparison and the idea of discussing a point from both sides was 
required to achieve the marks. For example, stating that ‘ASCII uses 7 bits’ is not a valid comparison, but 
stating that ‘ASCII uses 7 bits whereas Extended ASCII uses 8 bits’ or even just ‘Extended ASCII uses 
more bits that ASCII’ are both valid comparisons and would achieve a mark. 

A large number of candidates understood the use of the character sets and also the technical details 
behind them. Examiners were instructed to be generous in terms of the exact technical details allowed 
(e.g. although 7 bits allows for 127 different characters, values approximating this would be accepted) 
although this was expected to be sensible. 
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Question 6 (a)  

It was thought that candidates of all abilities would be able to attempt this question, with iteration 
possibly a relatively simple topic. Many candidates showed a lack of understanding on this question, with 
far fewer receiving full marks than perhaps was expected. Again, perhaps candidates have had fewer 
opportunities to experience programming on screen than would be expected. Understanding of basic 
programming constructs and their application is certainly something which centres would do well to focus 
on. 
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Question 6 (b) 

Very few candidates achieved full marks on this question, mainly due to a lack of understanding of what 
a count-controlled loop is – this is defined by example in appendix 5f of the specification. Many 
candidates used a condition controlled (WHILE) loop and although the condition was set to be a 
comparison of a variable which was incremented on every iteration, this was still condition controlled and 
therefore did not achieve the first mark. However, where this met the requirement of the question, the 
other marks were achievable.  

A FOR loop is truly count-controlled and so was able to achieve full marks. However, some candidates 
then went on to manually increment the counter variable inside the FOR loop which is at best not 
necessary and at worst harmful to the correct operation of the loop. These candidates did not therefore 
achieve full marks. 

Examiners were instructed to be generous this time where answers were slightly ambiguous because of 
the way that certain high-level languages (such as Python) handle count-controlled iteration. Centres 
should be aware that Python is only one of many suitable high-level languages and that it is perhaps 
best practice to introduce candidates to overall concepts before looking at how these are implemented in 
the centre’s language of choice.  Where possible, if candidates were able to use multiple high-level 
languages during the course of their learning, this would be extremely beneficial. 
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Question 7 (a) (i) 

Most candidates were able to complete line 07 successfully, with an output/print of an acceptable 
‘unknown’’ message being all that was required. Line 06 required candidates to understand that the 
message on line 07 should be printed out where the conditions in lines 02 and 04 were both false; the 
simplest way of achieving this was an ELSE (or equivalent). Where candidates put more logically 
complex statements, these were successful if they were logically correct. However, many candidates 
struggled with this.  

 

Misconception To compare the contents of a variable against two possible values, it is 
incorrect to use : 

• if a!=‘WAN’ or ‘LAN’ 

In the example above, the comparison of a against ‘WAN’ is logically 
correct, but it is unclear what ‘LAN’ is being compared against. 

A logically correct way to achieve the same thing would be : 

• if a!=‘WAN’ and a!=‘LAN’ 
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Question 7 (a) (ii) 

This question was answered well by many candidates, with responses relating to the use of English-like 
keywords but needing to be translated before the processor could execute it being the most popular. A 
minority of candidates confused ‘high-level’ with ‘difficult’ and gave incorrect answers regarding it being 
too hard to programmers to use. The opposite is in fact true, with ‘high-level’ referring to the level of 
abstraction away from the underlying hardware. 

Very few answers were seen that in any way discussed this abstraction or portability between different 
processors. Hopefully centres will become more confident with the delivery of the subject and so more 
complex and technically complete answers will be seen across all questions from high ability candidates. 

Question 7 (b) 

Most candidates were able to gain at least some marks from this question, with a significant number able 
to access all 4 marks. A list of common tools and facilities available in an IDE is given in the specification 
(section 2.5 ‘Translators and facilities of languages’) although other sensible tools that candidates may 
have had experience with were also accepted. Although many candidates were able to name the tools, 
they often struggled to describe these and give more comprehensive answers. Again, extensive practical 
use of a high-level language programming language alongside an IDE would have been extremely 
beneficial to candidates and centres. 
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Question 8  

This question required candidates to write an algorithm (which could equally have been pseudocode or a 
flowchart) to count how many votes three candidates received in an election. The essential elements of 
the algorithm were given as bullet points to help candidates to decompose the problem.  

The majority of candidates attempted to allow the user to input their choice and then increment a counter 
variable based on this choice. However, for many candidates, the response provided was not logically 
correct and so did not achieve all of the marks available. One typical problem was the comparison 
missing the required quotation marks (or similar) around the literal string value,  so while if vote == 
‘B’ checks the value of the variable vote against the string ‘B’, if vote == B instead compares two 
variables. Other common issues included candidates mixing up the left and right side of an assignment 
operation (e.g. c = 1 is not the same as 1 = c) or overwriting the value of their counters rather than 
incrementing them (e.g. a = 1 rather than a = a + 1 or a +=1). 

Many candidates stopped at this point with relatively few even attempting to use iteration (or other 
methods) to ensure that further votes could be counted. Where this was attempted, it was pleasing to 
see candidates understanding condition controlled loops to successfully end when required. 

The final criterion was to print the number of votes for each candidate and the number of votes overall. 
Many candidates successfully completed the first part of this but completely missed out even an attempt 
at the second part even though it appears to be relatively straightforward; centres should encourage 
candidates to carefully read the questions and check their answers for completeness. 

Examiners saw many answers which used alternative techniques (such as storing the vote counts in an 
array, or achieving repetition by use of subprograms) and where these were logically correct they were 
able to achieve full marks.  
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Exemplar 6 

 

This response gained 3 marks. The candidate successfully takes an input from the user and stores this 
in the variable vote [1 mark]. This is then compared against string values ‘A’, ‘B’ and ‘C’, incrementing 
the appropriate value [1 mark]. The counter variables have previously been initialised to zero [1 mark].  
There is some attempt to loop on the very last line, but this is weak and would have the effect of re-
initialising the counter values back to zero every time and so is incorrect. The candidate attempts to print 
the three variables but misses off outputting the total vote count (which would have just been A+B+C). 

 

 

Exemplar 7 
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This response achieved 5 marks, just 1 mark short of the maximum. The three counter values are 
initialised [1 mark] and user input successfully taken and stored in a variable [1 mark]. This input is then 
compared against A, but the lack of quotation marks (or equivalent) around A means that this is a 
variable (which has been defined on the very first line), meaning that the comparison being undertaken is 
effectively ‘is the user input equal to zero?’, which is incorrect. However, there is a loop present around 
the relevant instructions [1 mark] and this does repeat until the user enters ‘END’ [1 mark] (the initial 
error of missing the quotation marks on comparisons being followed through and only penalised once), 
at which point the values of A, B, C and the total are all output [1 mark]. It is pleasing to see that the 
candidate also includes some basic input validation, although this is not asked for in the question and so 
cannot be credited. 
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