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Introduction

Question one asked candidates to consider the practical aspects of investigating the effect of

temperature on the rate of respiration of yeast using their knowledge of a core practical.

Question two was based on a core practical, an ecological investigation. This question focused on

some aspects of suitable methods and data handling.

Question three can be based around any biological context, in this case the breakdown of crude

oil by bacteria. The key parts of the question were data presentation and analysis.

Question four is based on a core practical involving the use of a spirometer.

In general candidates showed knowledge of the core practical methods. Candidates clearly

identified variables that needed to be controlled but their descriptions as to how the control

could be achieved frequently lacked the precision required for this examination. However, most

candidates did try to tailor their answers to the context of each investigation.
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Question 1(a)b

See below.

This question requires candidates to identify an appropriate artificial hydrogen acceptor.

Candidates were then asked to describe a method to investigate the effect of temperature on the

rate of respiration of yeast cells.
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This answer identified TTC as a hydrogen acceptor. The described method was given in a

logical order and gained maximum marks.

Candidates may use bullet points to help organise their answer.
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The use of DCPIP as a hydrogen acceptor was given credit. Much of this method described

the use of inappropriate apparatus. Only two marks could be awarded.

Careful revision of the core practicals investigating respiration should have avoided these

method errors.
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Question 1(c)

See below.

Candidates were asked to describe how ATP and reduced co-enzyme are produced in anaerobic

respiration.
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This answer did not confine itself to anaerobic respiration. This error was not uncommon

and examiners found it difficult to award marks.

Identify key terms in a question. In this case the term 'anaerobic' limited the scope of the

description.
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This example gains a mark for the formation of ATP. Unfortunately the inclusion of FAD was

not correct.
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Question 2(a)

See below.

Candidates were asked to calculate the magnification of the image of an organism given its actual

length.
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Some candidates measured the length of worm A carefully and divided their measurement

by actual length.

This example shows careful measurement and an appropriate answer.
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This example took a measurement from tip to tip which cannot give an appropriate answer.

Careful reading of the question should prevent this type of error.
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This is another example of careful measurement of the organism.
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Question 2(b)i

See below.

Candidates were asked to describe a method to select five sample sites by a random

method. Answers that described producing a grid of a plantation and then a random

method for selecting the co-ordinates of each sample site gained both marks. A significant

number of candidates only gained credit for the second part of the answer.

Candidates should give consideration to the mark allocation for each question.
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Question 2(b)ii

See below.

Candidates were asked to calculate the standard deviation for the samples from one of the

plantations.
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This is an example where the candidate used the formula correctly and found the correct

answer. The majority of candidates completed the calculation correctly.
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This example produced some correct working for the first marking point but then gave an

incorrect value for the standard deviation.
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This is an example of a completely correct calculation.
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Question 2(b)iii

See below.

Candidates were asked to describe how the means and standard deviations could be used

to compare the results from the two plantations. This answer covered both parts of the

question.

Many candidates did not make any specific comment about the means that could be used,

but just concentrated on the use of standard deviations.
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This answer described the use of the means; however the comment about the standard

deviations did not give sufficient detail.
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This example gave a clear description of how to use the standard deviations.
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Question 2(c)

See below.

Candidates nearly always stated abiotic variables and they were usually relevant to the

investigation. In ecological investigations  many variables can be measured as a form of

control. This candidate realised that the sample sites should have similar pH values.

Make sure you know the difference between the terms 'abiotic' and 'biotic'.
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The candidate gave two appropriate abiotic variables. However the comment on water

content of the soil can only be applied to a laboratory investigation.
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A significant number of candidates stated control pH using a buffer without thinking of the

context of this investigation.
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The examiners ignored humidity in the example; however, candidates should only give two

answers.
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Question 3(a)

See below.
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Candidates were asked to state a suitable null hypothesis.

In this question the examiners are looking for the idea that there will be no correlation

between the percentage of oil remaining and the time the samples are left. Candidates may

express this in different ways so long as the statement contains the three elements required

as shown on the mark scheme.
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A clearly stated answer.

See below.
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See below.

When stating a null hypothesis it must clearly cover both aspects of the investigation. This

example did not mention the tray being left for different lengths of time.
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Question 3(b)

See below.
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Candidates were asked to plot the data as a graph and draw a line of best fit. A suitable

straight line or a curve can be drawn as a line of best fit.

This example shows the candidate decided that a straight line was not going to be the best

option. Here the curve shows the initial rapid decline and points either side of the curve.
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This example shows a straight line that does not conform to a best fit. The line needed to

start somewhere between 1.05 and 1.15 and end somewhere between 0.25 and 0.35.

Most candidates drew straight lines that either started at 1.50 or well below 1.0.
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Question 3(c)i

See below.

See below.
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Candidates were asked to complete the calculation for the correlation coefficient. The table

was usually completed correctly and the data substituted in the formula to give the correct

answer.

This example showed a negative correlation indicated by the minus sign. However the

answer should have been either -1.857 or -1.86
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This example showed clear working to arrive at the correct answer.

Always show clear working as in this example. Examiners can usually give one mark for an

intermediate step even if the answer is not quite correct.
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A correct rounded example.
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See below.

Negative correlation values must have a minus sign to gain the second mark.
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Question 3(c)ii

See below.
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Candidates were asked to deduce conclusions from the investigation.

Calculated values from a correlation test always ignore the minus sign when the value is

compared to the critical value. This example made the mistake of comparing a negative

number. If the statement that followed was logical the second marking point could be

awarded. However in this case the candidate referred to difference instead of correlation. So

no marks could be given.
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Question 3(d)

See below.
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Candidates were asked to describe the dilution plating technique. This is part of a core

practical. Each step in the method needed to be justified.

Many candidates did not take enough notice of the command word 'justify'. A

straightforward reason for each step as outlined in the mark scheme was required. This

example went some way to providing justifications.
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See below.

This is a good example showing the candidate did understand the need to carry out some of

the steps.
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Question 4(a)

See below.
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Candidates were asked to describe one ethical concern and one safety precaution. This

example did give a clear ethical concern, the need for participants to give consent. Nearly all

candidates gave appropriate safety precautions.

Candidates have to identify a concern or risk and then go on to say how these can be

mitigated.
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This example identified the risk of infection but did not say how this risk could be reduced.
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Question 4(b)
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Question 4(c)
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Question 4(d)
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Paper Summary

Based on the information on this report, candidates are offered the following advice:

• Read the whole question before you start to answer, and check that your answer covers

everything the question asks for.

• Make sure your answer relates to the specific context of the question.

• When studying Core Practicals, think about what the techniques might be used for and the

types of scientific question they might help to answer.

• Carry out every Core Practical for yourself, so you understand how it works and any

difficulties that might be encountered.

• If you are given the procedure for a practical technique, put yourself in the shoes of the

person writing the procedure: how would they have worked out the details (such as volumes,

concentrations, and times)? They will have used preliminary practical work.

• Consider the strengths and limitations of each Core Practical technique.

• Practice writing null hypotheses for experiments you carry out, even if you will not necessarily

be applying a statistical test.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html
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