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Introduction
The majority of candidates appeared to be well prepared for the paper and were able to 
describe core practical’s and apply them in the planning of an investigation.

This paper achieved a full range of marks, particularly with question 3.

When candidates recognised the context in which the question was set, they generally found 
questions 1 and 3 accessible and many good answers were seen.  However, a number of 
candidates are still trying to apply ‘generic’ answers to parts of these questions.  This will 
often result in little credit. Many candidates continue to score highly with question 2.  This 
is particularly the case for part b and c of the question in which candidates are expected to 
tabulate and present data provided for them. Those parts of questions where candidates 
needed to rely on their understanding of biological principles were less well answered.  With 
question 3 some candidates continue to struggle to identify what needs to be included in 
each section of the question.
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Question 1 (a) (b)

Q1(a). The majority of candidates seemed to be familiar with a method of measuring 
vitamin C in fruit juice. Many candidates produced a good description of how they would 
investigate the effects of storage on vitamin C levels in a fruit, with a pleasing number 
achieving full marks.   

A number of students were confused about the titration method. Sometimes candidates 
suggested timing how long it took the DCPIP to decolourise, suggested inappropriate 
indicators or described incorrect colour changes.  For mark point 4 the examiners wanted to 
see a description of the colour change, simply stating that the DCPIP is decolourised was not 
sufficient.  Few candidates described how the results collected would be used, mark point 6.

Q1(b)(i) Many candidates found it difficult to identify two relevant variables to control.  Two, 
frequently seen suggestions, that did not gain credit were pH and type of fruit.  The first is 
not appropriate to the investigation and the second is given in the stem of the question.

Relatively few candidates gained both of the available marks in Q1(b)(ii).   

For the first mark candidates need to suggest how a variable can be controlled.  The 
examiners are looking for sensible suggestions made in the context of the practical.    
Simply stating ‘volume will be controlled using a measuring cylinder’ is not sufficient.  
Candidates need to give a clear indication that the measuring cylinder will be used 
to measure the same volume for each test or else to measure a sensible stated 
volume.   Using a measuring cylinder for small volumes e.g.  1cm3 was not considered 
appropriate.

For the second mark candidates are required to identify the effect of not controlling 
the variable on the results.  When appropriate, the examiners were looking for a link 
between the variable being controlled and the dependent variable. A mark was awarded  if 
candidates suggested  that a larger volume of juice would decolourise a larger volume of 
DCPIP.  However, no credit was given for less specific statements such as different volumes 
of juice would decolourise different  volumes of DCPIP.
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This response is a typical example of a good description as provided by many candidates. 
For part (a) the candidate was awarded the maximum of five marks. These marks could 
have been awarded for mark points 1, 2, 3, 5, 7 and 6.  The candidate would not have 
gained mark point 4 as the colour of DCPIP was incorrectly described as blue-black.

In part (b)(i) the candidate made two sensible suggestions for variables to control and 
was awarded both available marks.  

However, the candidate did not gain any credit for (b)(ii). When describing how to 
control volume the candidates did not describe how the stated instrument would be 
used. Measuring the same volume each time using a measuring cylinder, or, measuring a 
stated volume (e.g. 1 cm3) using a pipette, would gain a mark.

When describing the effect of not controlling the variable the candidate did not relate the 
change in volume of juice to a change in volume of DCPIP. To gain credit the change in 
the control variable needs to be clearly linked to a change in the result observed. e.g. a 
larger volume of juice would be required to decolourise a larger volume of juice.

Examiner Comments

Make sure you can identify sensible variables to 
control.  If you suggest a variable then you should be 
able to explain how to control it and what will happen 
to the result if it is not controlled. 

Examiner Tip
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The candidate produced a good description of the practical and gained the maximum five marks for 
part (a), Mark points 1, 2, 3, 5 and 7.

In part (b) two sensible suggestions were made for control variables and both available marks were 
awarded. Species, variety or type of a named fruit e.g. type of orange was accepted for mark point 2.  
However, since the candidates were asked to plan an investigation using one type of fruit, suggesting 
the type of fruit as a control variable was not accepted.  It is worth noting that when candidates are 
asked to give two suggestions the examiners will mark the first two suggestions. So in this response 
source of oranges would have been ignored.

A sensible suggestion as to how to control the species of orange was made and the candidate was 
awarded mark point 1.  The effect of not controlling the species of orange was reasonably well 
described and the candidate was awarded mark point 2.

Examiner Comments

When describing the effect of not controlling 
a variable link the effect to the dependent variable. 

Examiner Tip
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Question 1 (c)

The majority of candidates recognised that reduced enzyme activity played a role in reduced 
decay (mark point 1).  Many were also able to provide an explanation for reduced enzyme 
activity (mark point 3). However, disappointingly few candidates made sensible suggestions 
about the effect of reduced temperatures on the growth of microorganisms.

In this response the candidate has recognised 
that at low temperatures enzyme activity is 
reduced and gains mark point 2.  The candidate 
did not go on to explain why enzyme activity 
is low so did not gain mark point 3.  As was 
the case with many candidates, they did not 
suggest that low temperature would reduce the 
growth of microorganisms, so did not gain mark 
point 1.

Examiner Comments

When asked to "suggest why" you need to 
suggest an explanation.  e.g. in this question 
simply stating that microorganisms cause decay 
is not enough.

Examiner Tip

In this response the candidate has suggested that enzyme activity will 
be reduced and has given an acceptable explanation mark point 2 and 3.

Examiner Comments
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Question 2 (a)

Writing a null hypothesis is an important practical skill and it is disappointing that many 
candidates cannot write a suitable null hypothesis.  Students appear to be unable to 
recognise when an experiment is testing a difference or a correlation. 

By using the term significant effect or correlation this candidate 
has tried to provide an answer that covers several possibilities.  
Responses like this will not gain credit.  The candidate must use 
the correct term to get a mark. In this question, the experiment 
was designed to test for a difference between two conditions, so 
the null hypothesis must refer to a significant difference.

Examiner Comments

Make sure you know when to use significant difference 
and significant correlation.  You should avoid using the 
term significant effect.

Examiner Tip
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Question 3

Many candidates produced good answers to this question.  In part (a) many candidates 
recognised that enzymes might be an irritant or cause an allergic response.  Some 
suggested reasonable ethical issues associated with obtaining enzymes from animals.   
However, many obtained mark point 1 for simply stating there are no significant ethical 
issues. Those scoring higher marks in parts (b) and (e) related their answers to the specific 
investigation.  Generic statements tended not to provide sufficient detail to gain marks.  In 
part (c) the majority of candidates suggested reasonable investigations.  Mark point 1, 2, 3, 
4, 5 and 6 were frequently awarded.  Many candidates still struggle to decide if a variable 
should be monitored or controlled. The descriptions of how a variable can be controlled 
often lacked sufficient detail to allow the award of mark points 7 and 8.  Similarly, the 
description of the need for repeats (mark point 9) was often not sufficiently clear to gain 
credit.  Candidate responses to part (d) suggested a lack of thought about the investigation.   
Candidates were asked to design an experiment to find the optimum enzyme concentration.  
This would involve plotting a graph, possibly choosing a narrower range of concentrations to 
investigate and recognition that at post-optimal concentrations there would be no increase 
in protein digestion (mark points 4, 5 and 6). Candidates frequently gained mark point 1, 
2 and 3.  However, the majority then went on to suggest looking for a correlation between 
enzyme concentration and the extent of protein digestion and this gained no additional 
credit. 
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In part (a) the candidate gained one mark (mark point 1) for suggesting that there might be an 
ethical issue with obtaining enzymes from animals.  The first sentence did not meet the criteria 
for mark point 2 or 3.  Candidates are asked to design an investigation into the protease enzymes 
and not washing liquid.  Reference to hazards associated with the washing liquid did not gain any 
credit.

In part (b) the candidate gained one mark (mark point 1). The unqualified statements referring to 
time scale for the experiment and determining other variables that need controlling, did not gain 
credit.  Candidate must link suggestions to the particular experiment, in this case to stain removal 
or protease activity.

In part (c) the candidate gained the maximum of 10 marks.  These were awarded for mark points 
1, 3, 4, 2, 5, 6, 7 and 9 plus 2 marks for QWC.

Mark points 5 and 6 were awarded for controlling the temperature.  Mark point 6 was given for 
identifying the need to control pH.  Mark point 8 could not be awarded as using a pH meter to 
monitor pH is not sufficient. In laboratory based experiments we would expect to see use of a pH 
buffer.  Mark point 6 could also have been given for the for the description of the need to keep the 
volume of enzyme constant but again no method of control was described so it would not have 
been possible to give mark point 8.

For part (d) the candidate provided a clear table with headings that matched the proposed 
investigation and evidence that repeat data would be used to calculate a mean value  (mark 
points 1 and 2).   Although the candidate drew the axis for a graph they did not provide any 
indication of the type of graph to be drawn and the y-axis label did not include the term mean.  
So mark point 3 was not awarded.

If carried out properly this investigation would not produce a straightforward correlation between 
concentration of protease and protein digestion. Rather, an optimum concentration of protease 
would be found, at which point further increases in concentration would have no effect on the 
digestion.  Hence no marks were available for suggesting the use of a statistical test to test for a 
correlation.  Instead, it was hoped that candidates would suggest how the data could be used to 
identify the optimum concentration of protease.

In part (e) the candidate gained two marks (mark points 1 and 4).  Again the reference to 
temperature being a limiting factor was not sufficiently specific to gain credit.  In this case 
candidates needed to refer to the idea that other limiting factors might affect enzyme activity or 
stain removal.

Examiner Comments

When you suggest preliminary work you should make 
clear the context of your suggestions.  e.g. 'Determine 
the time scale for measuring stain removal' would gain 
a mark but, 'Determine a time scale for the experiment' 
is too vague.

Examiner Tip
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This response to 3(b) gained all three available marks (mark points 
2, 3 and 4).  The first statement would not have gained mark point 1 
as it does not say why the method should be practised. Similarly, the 
second statement is too vague and by itself would not get mark point 
6.

For part (d) the candidate produced a clear table with suitable 
headings and indicated a mean value would be obtained (mark 
points 1 and 3).  The candidate then went on and included a final 
calculated column for rate of enzyme activity. The candidate suggested 
presenting the results in a scatter graph (which was accepted although 
a line graph would have been better).  Axis labels matched the table 
and mark point 3 was awarded.  

In part (e) the candidate gained all three available marks (mark points 
4, 2 and 3).

Examiner Comments

Always qualify the suggestions you make in terms of 
the proposed experiment.  So if you are investigating 
protease activity include that in your suggestions.  e.g. 
identify an appropriate dependent variable to measure 
protease activity.

Examiner Tip
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Question 2 (b) (c) (d) (e)

The tabulation and graphing skills (b and c) required in this question were relatively 
straightforward.  However, a surprisingly large number of candidates struggled to produce 
suitable headings for the table.  Most were able to calculate the means correctly, although 
some gave answers to an inappropriate number of decimal places.  A significant number 
of candidates chose difficult scales and as a result made mistakes in plotting the bars and 
error bars.

Part (d) of the question proved challenging to many candidates.  The majority were able to 
gain mark points 1, and 5 and many gained an additional mark from either mark point 2 or 
6.  Very few were able to select an appropriate number of degrees of freedom (mark points 
3 and 4).  Explanations for the results when provided were often confused or inaccurate.  

In part (e) candidates frequently gained mark point 1, recognising that other factors may 
not have been taken into consideration.  However, they generally did not go on to elaborate 
on this (mark points 2 and 3).  Many candidates recognised that the sample size was small 
and  gained mark point 4.
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In the response to part (b) the candidate has produced a suitable table with all the raw 
data and with correctly calculated means.  The heading 'number of numbers recalled by 
individuals' was considered sufficient for mark point 4.  The majority of candidates struggled 
to produce a suitable heading for the table.

The candidate scored one mark for the graph, mark point P. The graph contains all the 
elements of a good graph however, an error in plotting the first range bar and a poor y-axis 
label prevent the award of mark points A  and B.   The expected graph was simple, two bars 
with range bars and as a consequence marking was strict with many candidates losing marks 
for mistakes such as those illustrated in this example.

This was a fairly typical response for part (d) with the candidate gaining three marks, mark 
points 1, 5 and 7. 

No marks were awarded for part (e). 

Examiner Comments

When presenting data take care with table headings 
and axis labels on graphs.  Headings and labels must 
be accurate.  When you plot a graph using tabulated 
data, the axis labels should correspond to the headings 
used in the data table.

Examiner Tip
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For part (b) the candidate produced a good example of a table 
with accurate headings and  accurate means, gaining all four 
marks.

In part (d) the candidate has made a reasonable attempt at 
providing a conclusion and an explanation of their answer 
gaining mark points 2, 1, 5 and 6.   For mark point 5  
candidates must refer to a significant difference, as that is what 
was tested.

For part (e) the candidate gained two marks, mark points  4 
and 1.

Examiner Comments

When describing the conclusions that can be drawn 
from statistical data you should generally refer to the 
null hypothesis and do not forget to describe what the 
results show. 

Examiner Tip
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Based on their performance on this paper candidates are offered the following advice:

• Candidates should make sure they understand the underlying biological principles being 
explored as well as the practical techniques employed. 

• When planning their answers to questions candidates should ensure they understand 
the context in which the question is set and must apply their answers to this context. It 
is particularly important to bear this in mind when using mark schemes with previous 
papers in preparing for this exam. 
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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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