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Introduction
The overall feeling of the examiners is that the candidates are better prepared than ever for 
this paper.

Question 1 took its context from tissue culture in plants but, as always, was really about 
experimental design, implementation, analysis and evaluation. It is a credit to both 
candidates and their teachers that these matters are increasingly well understood. Such 
issues as the nature of variables, graph plotting and measures of reliability are now 
routinely well dealt with by students.

On the other hand work is still needed on methods for controlling variables and suggesting 
sensible values and the manipulation rather than just quoting of data.

In Question 2, teachers are reminded again that the skills being tested are those detailed in 
the specification on Page 80.
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Question 1 (a) (i)

Most candidates were able to suggest either one or other of the two possibilities here. The 
most common mistake was to suggest a DV that simply could not be measured, although it 
was mentioning the right thing, for example "growth of callus".

This suggestion is in the right area but simply 
could not be measured as stated.

Examiner Comments

Make sure that whenever you are thinking 
about a dependent variable it is something 
that could actually be measured.

Examiner Tip

It was quite common for candidates to 
suggest the IV in answer to this question.

Examiner Comments

Make sure that you understand about the 
different kinds of variables in an experiment

Examiner Tip

Partial answers such as this one were quite common.

Examiner Comments
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Question 1 (a) (ii)
This question was almost universally well answered.

This candidate is trying to hedge their bets with two answers. 
One is right and one very wrong (it is the IV). This is a tactic 
which should be avoided at all costs.

Examiner Comments

When a question asks for a number of answers 
never exceed that number.

Examiner Tip
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Question 1 (a) (iii)

In this paper it is frequent that candidates try to answer with material which has been rote 
learnt. Since the rationale of the paper is to test knowledge and understanding of skills in 
novel situations, this is rarely likely to gain marks.

Year after year it is clear that some candidates do not read the material 
they are given. There were quite a lot of answers which made the stock 
suggestion of "make sure the species was the same", as in this example. 
Since the whole experiment was performed on cotton, this would not be a 
markworthy answer. In addition, this is not a growth condition.

Examiner Comments

Make sure you read all the information given, and the 
questions, very carefully.

Examiner Tip

This would have been a 3 mark answer had it suggested 
a sensible temperature.

Examiner Comments
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Question 1 (b) (i)

Although this question proved relatively accessible for most, there is still evidence of rather 
thoughtless answers which at the least wastes candidate's time and can lose them marks. 
An example which was very common on this paper was candidates plotting the SD, although 
they were not asked to do so.

Many candidates plotted the standard deviation figures, which were not asked for on this 
occasion. However credit was not lost for this and the answer here gained a full 5 marks.

Examiner Comments
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On this occasion there were 2 marks available 
for the plot. The most common way in which 
one of these marks was lost was to assume a 
point at 0,0.

Examiner Comments

Do not extrapolate beyond the data actually 
given. The only occasion when this rule may 
not be followed is if you are asked to do so in 
the question.

Examiner Tip
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Question 1 (b) (ii)

Every year there is likely to be at least one question with a requirement to manipulate 
data and every year there are a good number of candidates who do not do so. It is often 
the case that such candidates have done nearly all the work for the mark, that is reading 
the necessary data from a graph or table correctly. The problem is that they then fail to do 
anything with these numbers.

There were many answers like this one which gained 2/3 for 
simply forgetting to manipulate the data.

Examiner Comments

As is so often the case in questions at this type, the candidate has done 
nearly all the work necessary to obtain a mark. That is, they have read 
off all the relevant figures from the graph but then simply quoted them 
rather than doing something with them.

Examiner Comments

Ensure that you think about the possibility of manipulating data to 
illustrate points that you are making about trends or patterns in it.

Examiner Tip
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Question 1 (b) (iii)

The answers most candidates gave to this question were very encouraging indeed. Unlike 
previous years, the majority homed in on the standard deviation values they had been given 
as what they should be looking at. This was usually worth 1 mark and was often followed by 
something which showed that the candidate knew that a low standard deviation indicates 
high reliability and vice versa. The 3rd mark alluded quite a lot of candidates who did not 
have the confidence to say that the data was reliable. Very few candidates talked about 
the lack of replication, anomalies or aspects of experimental design which might improve 
reliability. Such discussions have been common in previous years so a definite improvement 
is seen here.

It has been common in the past to be faced with answers like this one, 
addressing a question about how reliability might be improved. What is 
required is, in fact, what most candidates this time did which is to comment 
on the standard deviation values and what they tell us about reliability.

Examiner Comments

This is a one mark answer because standard 
deviation has been mentioned. The rest of the 
answer, however, indicates that the candidate 
does not really understand what the standard 
deviation value means.

Examiner Comments

Try to understand the difference between 
measuring reliability and ensuring it.

Examiner Tip
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Question 1 (b) (iv)

A significant number of candidates suggested that the relationship between 
glucose concentration and percentage of explants forming calluses was the 
same as the relationship between glucose concentration and the growth of 
calluses. The data show that this is clearly not the case, with callus growth 
reaching an estimated maximum at 4% glucose concentration but callus 
formation reaching an estimated maximum at 3%. A failure to realise this 
may have had consequences in question Q01bv.

Examiner Comments

Imprecise answers such as this will rarely get marks.

Examiner Comments
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Question 1 (b) (v)

In this question candidates were asked about a practical application of the results that they 
had been considering. The wide mark scheme, allowing candidates to explain any decision 
from using 3.5% for both, using 3% for explant formation and 4% for growth or using 
either 3% or 4%. As long as the choice was sensibly justified marks were gained.

This answer gains only one of the two marks because no comment 
has been made on the suitability of 3% for callus growth.

Examiner Comments

A well reasoned answer which comments on most callus 
growth and explant formation and comes to sensible 
compromise solution.

Examiner Comments
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Question 2 (a) (i)

In general this question was well answered by most 
candidates. A few such as this one seemed not to 
understand what was required. The main problem being 
that little of what the candidate says has been extracted 
from the passage.

Examiner Comments

Always consider using the information 
given in question to answer it and definitely 
do if so instructed.

Examiner Tip
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A very good answer typical of many seen. 

Examiner Comments
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Question 2 (a) (ii)

Very few had problems with this question

Question 2 (a) (iii)

Most candidates tackled the calculation without any problems.

Question 2 (a) (iv)

This question proved accessible for most. The most common 
error was to write an inadequate title, as here where the 2 types 
of maize have been omitted.

Examiner Comments
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This is a good response gaining all four marks for a suitable 
title, choice of a bar graph, bars sketched which are identifiable 
in terms of both maize type and region and finally proper 
labelling of axes.

Examiner Comments
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Question 2 (b)

This question proved to be very discriminating. Some candidates, 
such as the one shown here, were able to find two environmental 
implications in the passage and write some explanation. Others 
simply found 2 issues that they thought were environmental but 
wrote no explanation. Such answers gained no marks.

Examiner Comments
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This response is typical of quite a few which simply quote 
places where the environment is alluded to and make no 
explanation of what is going on.

Examiner Comments

It is very important to take note of command 
words (such as explain) in a question.

Examiner Tip
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Question 2 (c) (i)

This question was generally well done. The most common 
reason for loss of mark was to not mention that genes are 
being transferred but to only talk about methods of doing it, 
as in this example.

Examiner Comments
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Question 2 (c) (ii)

The production of correctly written references still seems to be an area which needs work. 
On this occasion an example was given which only had to be mirrored but still very few 
candidates were able to gain full marks.

This is one in which all the information is present without any 
additions or omissions but the order is wrong so gets mp 1.

Examiner Comments

A rare example of an answer gaining both marks. The most 
common reason for loss of one of the marks was to include the 
author's forenames.

Examiner Comments

Make sure you know how to write a reference to a 
journal article or book properly.

Examiner Tip
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Paper Summary
Advice on how to improve marks remains much the same as ever, but it must be noted that 
an improvement in all areas was seen.

•	 Read all the information given in the questions very carefully, it is there for a purpose.

•	 Always manipulate data in questions asking you to describe a trend from a graph, table 
etc.

•	 Do not just quote figures. Make sure any manipulation is mathematically correct and 
with units, if appropriate.

•	 Thoroughly review all core practicals. Be clear about all the details and implications of 
each. 

•	 Question 1 will always be based on one of these.

•	 Review your understanding of basic experimental design. Be clear about the different 
types of variables (IV, DV etc.).

•	 Make sure you understand how to write references properly.

•	 Be very clear that you understand what we mean by economic, environmental, social 
and ethical implications of biology.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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