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Introduction

The  paper  tested  the practical skills developed over the whole course. Candidates were 
expected to have carried out the core practicals. The questions may be set in a new  context,
however the practical details are based on the requirements of the core practicals.

Question one asked candidates to consider the practical aspects of investigating the effect of
caffeine on mitosis 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 a suitable method and data handling.

Question three can be based around any biological context, but the key parts of the question
are always the same – data presentation and analysis.

Question four is based on a core practical. 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.



Question 1 (a)

Candidates were asked to identify the stage of mitosis labelled in the photograph.

The correct answer.

Make sure images of mitosis are studied.
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An incorrect stage identified.
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This answer is not a stage of mitosis.
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Question 1 (b)(i)

The questions asked for a description of an experiment to measure the mitotic index of cells
from onion roots treated with different concentrations of caffeine solution.
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The root tip is part of any method to observe mitosis.

The context of this experiment was not widely appreciated. The onions
needed to be suspended over a caffeine solution to allow the roots
time to grow.
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This answer was clearly laid out and gained 4 marks.
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The onion root would not have survived for a week in the test tube.
The rest of the answer was appropriate.
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This answer gained maximum marks.

The context of this particular experiment had been appreciated by the
candidate.

12International Advanced Level Biology WBI16 01



Question 1 (b)(ii)

The question asked for a description of a cellulose molecule.

This answer identified the type of glucose and the correct bonding.
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This answer did not gain any credit.
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This answer only gained the bonding mark.
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This answer gained 3 marks.

Read the question carefully. This question asked about a single
cellulose molecule rather than the structure of a cellulose cell wall.
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Question 2 (a)

The question asked for a suggested benefit to cactus plants of growing near mimosa trees.
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Question 2 (b)

The question asked for one possible risk when carrying out this investigation and a method
of reducing the risk.

Cacti spines were a frequently identified risk.

There are different risks undertaking fieldwork. The context is
important, generic statements are unlikely to gain marks.
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Another frequently identified risk.

A less common but appropriate risk and reduction of risk.
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Question 2 (c)(i)

The question asked for the odds ratio to be calculated and the answer given to two
significant figures.

The correct answer.
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The given data has been used incorrectly.

Look carefully at any given formula.
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The candidate did not give the answer to two significant figures as
required.

Read the question carefully to check for the final answer requirements.

24International Advanced Level Biology WBI16 01



Question 2 (c)(ii)

The question asked for a conclusion that can be made from the results of this investigation.

This answer clearly links the presence of mimosa trees to the
likelihood of finding cactus plants.
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There is no mention of mimosa trees so this is not a conclusion.
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A clearly stated conclusion.

27 International Advanced Level Biology WBI16 01



Question 2 (d)(i)-(ii)

The question asked for two abiotic variables that might affect this investigation and the effect
it could have on the results if the values of one of the measured variables were not similar.

Appropriate abiotic variables and effect if similar values not measured.
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Only one abiotic variable identified.

29 International Advanced Level Biology WBI16 01



Another correct answer.
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Question 3 (a)

Fruit flies were allowed to lay eggs in a medium with or without pyrethrum.

The question asked for the null hypothesis to be stated.

An appropriate answer.
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For this data the reference to correlation meant a mark could not be
awarded.

Candidates need to write precise answers related to the data given.
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Question 3 (b)-(c)

The question asked for a table of data to be drawn and means calculated. A graph was then
drawn to display the means and the variability of the data.
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The tabulation was correct but the graph had two errors, incomplete y
axis label and an error bar wrongly plotted.
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Both axes need to be fully labelled.

Both axes need to be fully labelled. The plot is of mean number of
pupae.
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A correct table and graph.
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Question 3 (d)(i)

The question asked for a calculation using the formula provided to find the value of t.

An example of the correct use of the formula. The value was given to
two places to match the usual critical values given in tables.
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The candidate did not use the given formula correctly.

Look carefully at the formula given in the question. The given values
did not need to be squared as they were already given as squared
values.
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Question 3 (d)(ii)

The question asked what could be deduced from this investigation.

This answer has used the critical value correctly and given a correct
conclusion.
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The critical value was used correctly but the answer is incomplete.
Simply rejecting the null hypothesis is not sufficient for the second
mark.

The reference to correlation is incorrect.
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Question 3 (e)

The question asked for two ways this investigation could be extended to collect more data.

This is an example of a generic answer that does not relate to this
investigation.

Candidates should always avoid generic answers without development
to the context of the question.
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There is one reference to increasing the time, ie collecting after six
days and  of  using different concentrations of pyrethrum.



This answer described two different increases for time before
collection, as shown on the mark scheme.
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Question 3 (f)

The question asked for two suggestions as to why applying pyrethrum in fields might not
reduce the damage to fruits.

The idea of resistance to pyrethrum and the fruits being eaten by other
pests were quite frequently suggested.
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This candidate made use of the information given to make one valid
suggestion.

There are three suggestions worthy of credit in this example.
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Question 4 (a)

The question asked for a description of suitable preliminary work needed to investigate the
antimicrobial effects of a plant extract.

The marks were given for finding a suitable method of measuring the
zone of inhibition and a temperature for incubation.
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This only gained the mark for finding a suitable temperature for
incubation.
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This only gained one mark for finding a suitable concentration of
antibacterial compounds.
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Question 4 (b)

The question asked for a detailed method that could be used to investigate the antibacterial
properties of a plant extract.

Many candidates were familiar with the method from a core practical and gave accounts that
were clear. All the points on the mark scheme were seen regularly.
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All the points on the mark scheme were seen.
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This example gained 6 marks. With some extra details it could have
scored maximum marks.
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A good answer gaining 7 marks.
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Question 4 (c)

This question asked for a description of how results could be recorded and analysed.

This answer lacks important details. The table should have a column
for raw results and units given.

The graph suggested is not clearly a scatter or line graph.

The statistical test is not appropriate for the data collected.
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The table, sketch graph and statistical test were all appropriate.

This question can be answered in writing only if enough detail is given
for each element.

The majority of candidates used the space to sketch a table and graph.
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The table gained a mark, however the graph and statistical test did not
fit the data collected in the table.
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Question 4 (d)

The question asked for two limitations of the proposed method.

Candidates were asked to describe two limitations of their proposed method.

Two appropriate limitations were described in this example.

This answer gave two appropriate limitations.
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This example gained two marks.
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Paper Summary

Based on their performance on this paper, candidates should:

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.
Think, when studying core practicals, 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.
Ensure that if you are given the procedure for a practical technique, you 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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