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Introduction

For the paper this session, candidates faced the following questions:

Question 1 asks candidates to consider the practical aspects of investigating the effect of
temperature on the respiration of yeast.

Question 2 is based on a core practical, habituation in organisms. This question requires
describing a method to investigate habituation in woodlice followed by data handling and
control of variables.

Question 3 is based on an aspect of ecology, namely habitat preference.

Question 4 is based on a core practical, measuring the respiration rate of germinating seeds.

In general, candidates showed knowledge of the methods used for this investigation. They
clearly identified variables that needed to be controlled but their descriptions as to how the
control could be achieved, frequently lacked the necessary precision required.
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Question 1 (a)(i)

The question asks candidates to state the location in the mitochondria where oxidative
phosphorylation takes place.

A correct location is given to achieve the mark.

An example of an incorrect response.

This was the most frequent correct answer given by candidates.
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Question 1 (a)(ii)

This question asks for a named molecule that carries hydrogen for use in oxidative
phosphorylation.

An example of an incorrect answer.

Good recall of the process of oxidative phosphorylation is required to
name an appropriate molecule.

A correct answer
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This candidate does not seem to have read the question carefully
enough as they appear to be thinking about movement across a
membrane.
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Question 1 (b)

This question asks candidates to describe an experiment to investigate the effect of
temperature on the rate of respiration in yeast, using an artificial hydrogen acceptor.
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This answer does not describe how to control temperature adequately,
however, four aspects of the method are given credit.
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A clear method is described using five degree temperature intervals.
This response gains maximum marks.
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Another clear answer gaining maximum marks.
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If water baths are required for an investigation they should be
thermostatically controlled.
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Question 1 (c)

Candidates are asked to explain why temperature affects the rate of respiration of yeast.

This answer shows a clear understanding of the response of enzymes
to changes in temperature.

Most candidates realised that this biological sequence of reactions
were mediated by enzymes. So how temperature alters enzyme action
unlocked the answer.
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This answer does not describe the denaturing of enzymes above their
optimum temperature.

The mark allocation for each question is a guide to the number of
points for maximum marks.
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This answer does not clearly explain how the increase in kinetic energy
would lead to a change of enzyme activity.
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Question 2 (a)

Candidates are given the context of woodlice that can display learning by habituation. The
question asks for a description of a method to investigate habituation in woodlice.

This answer only gains a mark for applying the stimulation in a
standardised manner. The remaining comments are too vague.

Always make specific statements in a description of a method.
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This answer is a description of a method with the details required to
gain maximum marks.
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This answer makes the first three points on the mark scheme but does
not give any detail as to how habituation is going to be recorded.
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Question 2 (b)(i)

Candidates are asked to calculate the percentage decrease in mean distance travelled.

A correct answer.

The question does not specify the number of significant figures. So
correct rounding to one or two places was the approach nearly all
candidates took.
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A correct answer given to two places.
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This candidate seems to have used 5.7 instead of 5.2 as well as giving
an incorrect calculation.

The space is given to help candidates and many do complete
calculations on the paper. For this style of question we mark the
answer rather than inspect the working.
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Question 2 (b)(ii)

Candidates are asked to plot a line graph of the results of the investigation.
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This presentation gains 3 marks. Both sets of data are plotted with
straight lines between points, the scales are appropriate and fully
labelled. A key is given to identify each plot.

Candidates sometimes forget to give the complete y axis label with
units.
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This answer gains maximum marks.
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Question 2 (b)(iii)

Candidates are asked to give one way the investigation should be conducted to avoid
harming the fish.

Many candidates, like this one, suggested very loud sounds should be
avoided.

Candidates are not expected to have done this investigation, rather
they just need to think about the context of the investigation
described.

An adequate size of tank is given credit.
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Another appropriate answer.

This response does not answer the question. A few candidates
suggested returning the fish to their natural environment; examiners
did not give this credit.
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Question 2 (b)(iv)

Candidates have to state one abiotic and one biotic variable for this investigation.

Nearly all candidates stated appropriate variables. Stating a variable in
the wrong category was very rarely seen.

Make sure you have command of the terms abiotic and biotic.

This was the most frequent response gaining both marks.
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This response gains 2 marks.
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Question 2 (b)(v)

This question asks candidates to describe how a variable could be controlled and the effect it
would have if it was not controlled.

A correct method of control is described. The effect of results being
invalid is always given credit here. As an alternative, a directional
description of an expected effect gains credit.

Do not just give a vague response to the last part of the question.
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Many candidates controlled the loudness of sound. Any reasonable
method, as in this example, gained credit.
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The species of zebrafish is not an appropriate variable as this is
specified in the introduction. However the effect can still gain credit as
the results would still be invalid.
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Question 3 (a)

Candidates are asked to calculate a magnification.

The majority of candidates gave a correct answer.

Units, if given, were ignored, however the numerical answer here is
wrong.
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Question 3 (b)(iii)

This question asks candidates to justify three improvements to the investigation. After having
identified a suitable improvement, candidates are then expected to give some reasoning for
their improvement. Unfortunately most candidates only gave a list of improvements without
any justification.

This example includes some factors beyond the investigation.

Make sure you know what all the command words are asking you to
do. Here an improvement is needed with a sensible reason as to why
it's an improvement.
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This is an example of an improvement with a supporting comment.
This was the most common answer to gain a single mark.

More trials to increase sample size is not given credit. Increasing the
time to show habitat preference is given a mark.

Why does increasing sample size improve an investigation? More data
that can be analysed.
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Question 3 (b)(i-ii)

Candidates are asked to calculate the Chi squared value using the formula and then
comment on the results.
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Most candidates worked the formula correctly for 3 marks.

The calculated value is compared to a critical value from the table. If it
was larger than the critical value the null hypothesis is rejected and the
topshells shows a habitat preference.

Always clearly select one critical value to compare with your calculated
value.
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This calculation gives the wrong answer, however it still gains 2 marks
as the candidate had worked through the formula correctly.

If space is provided show your working. In this example, had there only
been the answer 8.10 it would have gained no marks.

The next section still gained 3 marks for using the calculated value in
an appropriate way.
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This example gains 3 marks for each section.
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Question 4 (a)

Candidates are asked to describe preliminary practical work that might be needed to
produce a method that would give quantitative results.

This candidate gives thought to the need to produce measurable
volumes from germinating seeds.

Avoid giving a general list of variables without describing how they
need to be manipulated to conduct a successful investigation.

40IAL Biology WBI16 01



This example does not move on beyond finding a suitable temperature
for germination so gains 1 mark.

This candidate considers the conditions for germination and the time
span required for germination.
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Question 4 (b)

This question asks for a detailed method of how to measure the rate of respiration in two
different species of seeds.
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An excellent response that nearly gains full marks.
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Question 4 (c)

Candidates are asked to describe how results should be recorded, presented and analysed.

This candidate describes, using a drawn table, how to record the
results. The t test is an appropriate analysis for the data collected.
2 marks achieved.

The candidate needs to draw, or describe in detail, a suitable bar graph
for this data.

Tables should always have raw data shown as repeats. Additional
columns for processing, such as calculating a rate or mean, are often
included.
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This candidate gives an incomplete table. The raw results are not the
rate of respiration. The type of graph is not clearly stated.

However, analysis by t test is given credit.
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A clear answer that fully satisfies the mark scheme.
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Question 4 (d)

Candidates are asked to suggest three limitations for their proposed method.

This candidate makes two good suggestions.

Candidates should avoid comments such as 'it is difficult to control all
the variables' as this is too generic without any further details being
given.
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Candidates that suggested the seeds may change from aerobic to
anaerobic respiration were thinking about the experimental context.
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The suggestion of contamination of seeds is not given credit for this
investigation. If unsterilised seeds had been used, the time period
would be too short for microbes to impact the results.
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Paper Summary

Based on their performance on this paper, 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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