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Introduction

In this qualification, candidates are expected to develop further the experimental skills and 
the knowledge and understanding of experimental techniques they acquired in units 1 and 2, 
by carrying out a range of practical experiments and investigations while they study units 4 
and 5. This unit will assess candidates’ knowledge and understanding of the experimental 
procedures and techniques that were developed in units 1, 2, 4 and 5.

This paper includes short-open, open-response and calculation questions. This paper will 
include a minimum of 5 marks that target mathematics at Level 2 or above (see Appendix 6: 
Mathematical skills and exemplifications). 

Candidates will be expected to apply their knowledge and understanding of practical skills to 
familiar and unfamiliar situations.
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Question 1 (a)

In this question, candidates were given data related to an investigation that a scientist had 
carried out to determine the preference of zebrafish for different coloured areas of a T-maze, 
filled with water.

Candidates were asked for a reason as to why the scientist thought it acceptable to carry out 
this investigation.

This response was awarded the 1 mark for clearly suggesting that the 
fish were not harmed.
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This is an example of a response that was awarded zero marks. The 
candidate has used information from the question to answer the 
question.

This is a response that was awarded the 1 mark. However, the 
comment about being ethical was not relevant to this question.
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Question 1 (b)(i)

In this calculation question, candidates were asked to use the formula given to calculate the 
value of Chi squared.

This is an example of a response that was awarded zero marks. The 
candidate did not show any of the stages needed to gain marks.

Candidates need to perform this calculation by hand so they can 
answer this type of question under exam conditions.
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This is a response that was awarded the full 3 marks. The candidate 
has given the calculation of 36 and then the correct use of the formula 
and a final answer.
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This is a response that was awarded 1 mark. The candidate has gained 
a mark for showing evidence of calculating the expected value of 36.
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Question 1 (b)(ii)

In this question, candidates were asked to give a suitable conclusion using the Chi squared 
value they calculated compared to the critical value.

This response was awarded zero marks. The candidate does not 
indicate a comparison of the calculated and critical values.

This response was awarded the 1 mark.
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Question 1 (c)

This was a two-part question. Candidates were required to identify a relevant abiotic variable, 
state how to control it and suggest what effect it might have if it was not controlled.

This is a response that was awarded zero marks for part (i) and 1 mark 
for part (ii). The candidate did not select an abiotic variable for part (i). 
However, they did gain a mark for suggesting the results would not be 
valid for part (ii).
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This is a response that was awarded the mark for part (i) and 1 mark 
for part (ii). The candidate correctly identified light intensity as an 
abiotic variable for part (i). However the control was not clearly stated 
for part (ii).
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This is a response that was awarded the full marks for part (i) and part 
(ii).
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Question 1 (d)

Candidates were asked to suggest why each fish should only be used once in the choice 
chamber.

This response was awarded the 1 mark. The candidate correctly 
suggested the fish might become stressed if they were used more than 
once.

This response was awarded the 1 mark. The candidate correctly 
suggested the possibility of habituation.
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This response was awarded the 1 mark. The candidates has correctly 
suggested learning might take place.
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Question 2 (a)

In this question, candidates were told a student investigated the vitamin C content present in 
kiwifruits and guava fruits. Candidates were asked to describe an experiment to measure the 
vitamin C content of each type of fruit. Many candidates did not clearly state that DCPIP 
changes from blue to colourless with the addition of vitamin C. To just say DCPIP becomes 
colourless was not creditworthy.

This is a response that was awarded 3 marks.
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This is a response that was awarded the full 6 marks. The candidate 
has given a clear and comprehensive answer.
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This is a response that was awarded 4 marks.
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Question 2 (b)

In this question, candidates were asked to calculate the percentage difference in vitamin C 
content of the guava fruit compared with the kiwifruit.

This is an example of a response that was awarded the full 2 marks for 
a correct calculation.
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This is a response that was awarded the full 2 marks. The candidate 
has given an alternative calculation.
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This is an example of a response that was awarded zero marks.
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Question 2 (c)

In this question, candidates were asked to describe how a blood clot is formed.

The majority of candidates described the events in an appropriate order. However, many 
candidates did not identify the role of thromboplastin.

This is a response that was awarded the full 4 marks.
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This is a response that was awarded 3 marks. The candidate 
mentioned thromboplastin but did not make it clear what was being 
trapped by the fibrin mesh.
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This is a response that was awarded the full 4 marks. The candidate 
has correctly trapped red blood cells in the mesh.
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Question 3 (a)

In this question, candidates were asked to write a null hypothesis for an investigation that 
observed the effect that wind had on the bending of plants.

This is an example of a response that was awarded the 1 mark for a 
clear nul hypothesis.

This is an example of a response that was awarded zero marks. 
Reference to a correlation was incorrect.
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This is a response that was awarded the 1 mark for a correct 
statement.
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Question 3 (b)(c)

In this two-part question, candidates were asked to tabulate data in part (b) and then draw a 
suitable graph in part (c).
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This response was awarded the full 3 marks for part (b) and 2 marks 
for part (c). The data was tabulated correctly, and the means 
calculated. The graph was the correct format but one of the error bars 
was not correctly plotted.
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This is a response that was awarded the full 3 marks for both part (b) 
and part (c) for a clear table and graph.
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This is a response that was awarded the full 3 marks for part (b) and 2 
marks for part (c). The graph did not start the y axis at zero.

Bar graphs should always have a linear scale on the y axis starting at 
zero.
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Question 3 (d)(i)

In this question, candidates were asked to calculate the value of t using the formula.

This is a response that was awarded 1 mark. The values given were 
already squared and the candidate squared them again. However, the 
formula was correctly applied.
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This is a response that was awarded the full 2 marks. The candidate 
correctly applied the formula to the data given.
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This is a response that was awarded 1 mark. The formula was correctly 
applied. However, the values of t are always given to two places. The 
mark was given for the calculation.
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Question 3 (d)(ii)

Candidates were asked to use the information given, and their calculated value of t, to give a 
suitable conclusion to this investigation.
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This is a response that was awarded the full 2 marks. The candidate 
selected the correct critical value. Candidates could either identify it on 
the table or state it in their written answers. This candidate made the 
correct deduction.
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This response was awarded 1 mark. The candidate did not reject the 
null hypothesis so only one mark could be gained.
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Question 3 (e)

In this question, candidates were asked to suggest reasons why conclusions drawn from this 
investigation might not be valid.

This is a response that was awarded zero marks. The candidate did not 
identify any reasons as to why it may not be possible to draw valid 
conclusion from the investigation.

This is a response that was awarded 1 mark. It is an example of the 
most frequent method of gaining one mark. The small sample size is 
not relevant because the sample size was large enough to carry out a 
statistical test.
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Question 4 (a)

In this question, candidates were asked to describe suitable preliminary practical work that 
should be done before embarking on the main investigation to support or reject the 
hypothesis that, “as mung bean seedlings age, their respiratory quotient (RQ) decreases”.

This is a response that was awarded 2 marks. The candidate described 
two aspects of preliminary work that were relevant to this 
investigation.

Candidates should avoid giving short generic answers such as, 'find a 
suitable temperature', without suggesting why this is needed.
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This is a response that was awarded 1 mark. The comment about 
finding the time to produce carbon dioxide was creditworthy.

This is a response that was awarded 2 marks. The optimum 
temperature for respiration to take place and find a suitable number of 
seeds was creditworthy.

44International A Level Biology WBI16 01



Question 4 (b)

In this question, candidates were asked to describe a detailed method, including an 
explanation, of how they would control and monitor important variables. If labelled diagrams 
were included, these frequently aided the awarding of marks.
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This is a response that was awarded 3 marks. The description of the 
method was easy to follow but lacked the details needed to gain more 
marks.
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This is a response that was awarded 6 marks. The candidate has 
written a good answer, only missing a small amount of detail.
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This is a response that was awarded 4 marks. The candidate has given 
a method which lacks some clarity and missed some important 
marking points.
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Question 4 (c)

This question asks about how to process data. Candidates were asked to describe how their 
results should be recorded, presented and analysed in order to draw conclusions from their 
investigation

Many candidates chose to draw and label tables and graphs. However, maximum marks can 
still be gained from detailed descriptions alone.
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This is a response that was awarded 3 marks. The candidate has given 
a table with units, an appropriate description of a line graph and a 
suitable statistical test for the type of data indicated in the table.

In this question it must be clear either from a sketch or a statement 
that a line or scatter graph is going to be used.
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This response is awarded 1 mark. This response did not gain credit for 
the sketch graph as it is not clear if it is a bar or line graph.
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This is a response that was awarded 3 marks.
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Question 4 (d)

In this question, candidates were asked to suggest two limitations of their proposed method.

This is a response that was awarded the full 2 marks. The candidate 
clearly addresses the problems and limitations of the investigation.

Candidates should think carefully about the method they describe and 
select the most important limitations that apply to the method.

Avoid making generic comments about limitations without relating 
them to the specific context.
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This is another example that was awarded the full 2 marks.

This response was awarded 1 mark. The response gained the mark for 
suggesting the possibility of contamination.
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Paper Summary

Advice for students:

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

58International A Level Biology WBI16 01



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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