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Introduction

This paper generated responses broadly in line with those of previous series. It is clear the
candidates are now very familiar with this new style of paper since its inception in 2019.
However, one general comment to make here in the introduction is that, on the basis of the
evidence from this paper, candidates do not seem to be well versed in the details of
recommended additional practicals as they are in those of the core practicals. Attention is
drawn to the question on the recommended additional practical to do with factors affecting
pollen grain growth and the one on the disc diffusion method for assessing antimicrobial
properties. The latter was done very well, the former quite poorly. Hopefully, this will act as a
reminder that the recommended additional practicals are just as likely to be examined as the
core practicals.

In other areas, things were very much as before, with the majority of candidates
understanding different kinds of variables, best practise for graph plotting and table drawing
and how to carry out mathematical operations.
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Question 1 (a)(i)

Most candidates were able to gain one mark on this question, with the commonest correct
answer being xylem. The commonest incorrect answer was phloem. Some candidates had no
idea what to write and wrote down the names of organelles and totally inappropriate cells.
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Although we are somewhat lenient on spelling, this one is just too far
from the correct version, sclerenchyma.

Try to learn the spellings of key terms. Make a list as you go along and
regularly review it before the examination.
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Here it was judged that the spelling was close enough phonetically.
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Here the importance of clearly indicating what you want to be read is
shown. This gained 1 mark.

Always make crossings out very clear.

7 International Advanced Level Biology WBI13 01



Question 1 (a)(ii)

This question was reasonably well answered, with effects on the structural properties being
far commoner then any suggestions to do with permeability.

This candidate clearly had some ideas which are not completely
hopeless but unfortunately are not precise enough to gain either of
the marks. The notion in the first sentence that the cell does not
rupture may be related to it being strengthened, but they do not say
that clearly. The second sentence again is along the right lines but not
close enough to the correct answer, which is specifically about cell
permeability.
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In this case the candidate's first sentence is worth a mark.
Unfortunately their second sentence, although in a sense correct, does
not answer the question. The candidate clearly knows that secondarily
thickened cells often provide good mechanical support for the plant of
which they are a part. What we wanted to know was how secondary
thickening with lignin affected the cell's properties not its function.
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A clear 2 mark answer.
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Question 1 (b)(i)

About three quarters of candidates were able to answer this question correctly, which still
leaves a quarter who do not understand the basic principles of types of variables in a
scientific experiment.

It is still something of a surprise when candidates are not clear about
the various types of variable.

Make sure you are very clear about the three types of variables at the
heart of scientific experiments. The DV, the IV and all the control
variables.
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Question 1 (b)(ii)

This question illustrates the necessity of being familiar with all 14 core and recommended
additional practicals. Although in large part related to the core practical on tensile strength
(core practical 8) this item tests a skill that should have been covered as part of core
practical 5.

This response shows how a 3 mark answer can be given in just a few
lines of carefully written prose.
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At this level, candidates need to be familiar with the correct scientific
terms, especially when they are on the specification. Core practical 5
says “use a graticule with a microscope…”. It would have to be a very
detailed description of a graticule to get the mark, which this is not,
missing the key fact that it is inside the eyepiece.
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Question 1 (b)(iii)

This question raised a number of issues for candidates. There appears to be a general
misunderstanding of what is meant by tensile strength. The force needed to break a fibre is
the breaking strength of that particular fibre. This can be measured by hanging masses on
a fibre until it breaks. The tensile strength is a property of a material and is the same for all
examples of that material, whatever form they take. So, for example, we can say that the
tensile strength of concrete is 2 Newtons per square metre (N m-2).

So, the fibre diameter is needed to calculate the cross sectional area, and this area is, in turn,
needed to calculate the tensile strength. The assertion made by many candidates, therefore,
that the tensile strength depends on the area is incorrect. Breaking strength depends on it
though. So, a fatter fibre will have greater breaking strength than a thinner one, but the
material from which the fibres are made always has the same tensile strength.

A 'clue' was in the question where it says: The breaking strength of the fibres after this
soaking was determined to calculate the tensile strength, in Newtons per square millimetre
(Nmm-2).

In this response the candidate does not appreciate the difference
between strength and tensile strength in their '1'. Their '2' is neither
appropriate nor practical.
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'1'. is a true statement but it is not why the diameter was measured.

'1'. is not a true statement, so that is the reason here that no mark was
given.
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Question 1 (c)(i)

The graph question is usually tackled reasonably well by most candidates. This year was no
exception but there are still candidates who fail to gain full marks.

The commonest reason for loss of marks is a failure to join the points by clean straight lines.
The second commonest on this occasion was those candidates who produced a non-linear
X axis by simply transferring the figures in the first column (3, 6, 12, 18 etc) on to it.
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This response has started well when setting up the axes. Both mark
points A and L are awarded. However, the plotting is very inaccurate
and the lines used to join the points are not straight.

There will always be a graph to plot on this paper so you should
practise the basic graph plotting skills on a regular basis. These include
deciding which way round to put the two variables on the x and y axes,
deciding on a suitable linear scale, ideally with divisions which are two
or multiples of two (scales based on 3 are very rarely satisfactory),
accurately plotting points and finally neatly joining points with straight
lines. Sometimes the best graph to plot may be a bar graph when
some of the details are slightly different. You should practise doing
both.
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This is a clear example of a non-linear x-axis, a common mistake on
this occasion. They have 3 = 1 large square for the first two large
squares and then 6 to a large square next, between 6 and 12, 12 and
18 and 18 and 24.

Both axes should generally be linear, it would be very rare for this not
to be the case.
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Question 1 (c)(ii)

This question was very well answered and proved to be one of the most accessible on this
paper. Most candidates were able to gain marking points three and four. Mark point one was
less common and mark point two was rarely seen.

A nice succinct answer which gains all three marks for marking points
1, 3 and 4.
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Question 2 (a)

It was a little disappointing to see the rather low general standard of answers. A relatively
large number of technical terms and details seemed to lead to endless confusion on the
page. Of those candidates who correctly identified that the pollen grain is a source of male
nuclei, few understood that cell division was required to produce them. B proved to be more
mark yielding, with a range of possible answers.
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A common mistake here, shown by this example, was to fail to specify
the type of gamete formed.
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A very good answer easily gaining two marks.
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Question 2 (b)

This question was not at all well answered, suggesting that this practical is not well covered.
Many candidates thought that the data could be obtained by fertilising flowers on living
plants. Another common mistake was made by those who gave extensive details about
measuring pollen tube length, which would, of course, not be relevant here.

On the safety aspects the responses were disappointing, most candidates who addressed it
were content to talk about goggles, gloves and lab coats. Others, who thought more carefully
about it realised that there was a possibility of bee stings and of allergies to pollen, both of
course being well known risks in day-to-day life.

If the facilities to carry out this work are lacking there are good resources online, such as at
https://www.saps.org.uk/teaching-resources/resources/222/student-sheet-4-pollen-tube-
growth/.
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This response includes a number of vague statements. It is not clear,
for example, what is meant by 'they' must be kept at the same
temperature. It is also not clear why a measurement of mass would
illuminate germination rates but quite a number of candidates said it.
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An alarming number of candidates transformed pollen into seeds as
soon as they started answering the question, as here. This further
reinforces the impression that this practical is not carried out.

Make sure that you have experience of all the core practicals and all
the recommended additional practicals on the specification. Hopefully
you will address most, if not all, of them in centres. However, it is your
responsibility to fill in any gaps that may be left. To do this there are
various books that you could look at but possibly easier is to find films
of the practicals being carried out. Many such films and other relevant
resources are available on the Internet.
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Question 2 (c)(i)

Stronger candidates spotted that there were four marks available here and attempted to
make four points.

‘Comment’ questions allow for more than a mere description of data, although that is part of
it. There was an opportunity here to link the data to understanding of enzyme biology, or to
question its significance.
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This response does not make much of an attempt to describe the data,
but it does look at another angle, which was not commonly addressed,
this being the lack of any measure of variability.

Make sure you are clear about the meanings of all the command
words that may be used in questions on this paper. A full list is
available in the current specification on page 68.

For the command word "comment on" it says "Requires the synthesis
of a number of factors from data/information to form a judgement.
More than two factors need to be synthesised".

So here it would be possible to talk about what the data shows, for
example to notice that the optima for the two kinds of column are
different. It also would be appropriate to attempt an explanation for
what happens, in this case enzyme denaturation above the optimum,
whatever value that may be and to also comment on the experimental
design which is reflected in data which is unreplicated. All of these
possibilities were credited on the mark scheme.
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Question 2 (c)(ii)

This question was quite well answered, which was expected as it is along the lines of a
number of questions on past papers. It appears that candidates are well versed in the ideas
of obtaining descriptive statistics by repeating experiments under constant conditions. They
also seemed to generally understand that once these descriptive statistics, such as standard
deviation, are available some tentative conclusions about the significance of the data can be
formed.

An almost model answer which shows a very clear grasp of this
concept. Three out of four marks in two and a half lines.
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This candidate has understood the basic statistics needed to show
significance. However there is no clear indication of how the data, to
calculate and manipulate these statistics, will be obtained
experimentally.
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Question 2 (d)(i)

Certain aspects of mathematical skills are regularly tested and should be prepared for. The
quoting of answers to either a specified number of decimal places or significant figures will
often arise. An alarming number of candidates failed to follow the instruction in this question
and consequently lost a mark.
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A perfectly correct calculation but the candidate has not understood or
not followed the instruction to give the answer to three significant
figures and thus lost a mark.
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A perfectly correct calculation but again a mark lost for a failure to
follow the instruction about significant figures.

Make sure that you understand the various ways of quoting an answer.
A.1.1 in the required mathematical skills says “use an appropriate
number of significant figures”.

Sometimes, as in this particular question, you will be told how many
significant figures to quote to. However, you are also expected to be
able to apply simple rules to decide for yourself what the relevant
number of significant figures is. Again in A.1.1 it says “understand
calculated results should be reported only to the limits of the least
accurate measurement”.

Similar rules, which you should also understand, surround the use of
decimal places.
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This response shows the 'error carried forward' rule in operation. The
number 760 is incorrect but, after that, the calculation has been
handled correctly and so 2 marks are awarded.

Always show your working. A wrong answer on its own will get zero,
but a wrong answer with some correct steps shown could gain you
some marks.
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Question 2 (d)(ii)

A wide range of possible suggestions were allowed here and candidates were quite inventive
in their suggestions.

A perfectly reasonable suggestion which gained 1 mark.

Two suggestions here, either of which would have gained the mark.
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Another good suggestion.

Be aware that the command word "suggest" means that you should
"Use your knowledge and understanding in an unfamiliar context".
This may include material or ideas that have not been learnt directly
from the specification.
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Question 3 (a)(i)

This question was reasonably well answered, but many candidates only gained the one mark
for the idea of preventing contamination. To gain both marks they would need to expand this
concept into contamination of the experimenter and contamination of the culture. These are
two separate ideas and worth a mark each.

It is common for candidates to use phrases such as more accurate, reliable, precise etc as a
panacea for many questions about why things were done. This will rarely, if ever, be an
adequate answer and was not so in this question.

In this answer both ideas were expressed well enough for the mark.
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Reducing contamination is a portmanteau 1 mark answer. However, it
does not specify whether it is contamination of the culture or of the
person so it can only get 1 mark. Accuracy and reliability are not
relevant here.
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Question 3 (a)(ii)

This standard core practical methodology was generally well understood. The least often
awarded mark point was the first with nothing in a Petri dish into which extracts were placed,
or bacteria growing just in a Petri dish. A minimum of an agar (plate) and bacteria in it was
needed for the mark.

It is important that candidates show attention to detail. Here 3 marks
have been awarded for the idea of culturing bacteria in agar, placing
filter paper soaked in extract on the culture and measuring the zone of
inhibition. However, 'at least 48 hours' is too vague for the fourth
mark.

When explaining how to do a piece of laboratory practical work think,
"would someone be able to follow these instructions and get a result"?
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The first five lines of this response address something which, if the
question had been carefully read, did not need to be addressed. It
should have been clear from the stem of the question that we were
starting with extracts, so there was no need to explain how they are
made.

The wording of questions, including all the material in the stem, is very
carefully thought out. This means it is all there for a reason so you
must read and take account all of it when crafting your answers.
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Question 3 (b)

The table generation question is one of the more accessible on the paper, but again attention
to detail is required. In this case the detail that was often missed was consistency in the
number of decimal places on the data in the table.

The specification says (on page 64, Maths A.1.3) "represent a range of data in a table with
clear headings, units and consistent decimal places".

There were many less incidences of units in the cells of the table than in the past.

This is a perfectly adequate table with suitable headings but the data
points have been quoted to either no or one decimal place, losing one
of the marks.
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Question 3 (c)(i)

Again, as in an earlier question, some basic mathematical skills are being tested. Ratios must
be quoted as X:1 or 1:X.

Here the candidate has simply quoted the two numbers that they have
read from the bar chart. This is not a ratio.
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Here the correct calculation has been carried out but the answer has
not then been quoted as a ratio to 1 or as 1 to the answer obtained, so
this could not be awarded the mark.

A ratio must always be quoted in relation to 1, although it can be either
way round, so 1:X or X:1 would both be OK.
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Question 3 (c)(ii)

Somewhat sloppy language, or a misunderstanding of the technique involved often led to the
loss of a mark in this question. It was often not clear which was the case, just that candidates
gave the impression that they thought that the ethanol or water were having an inhibitory
effect on the bacteria rather than extracts made in ethanol or water.

This answer illustrates a very common misconception or possibly
sloppy misuse of language. Their '1'. is correct but their '2'. clearly
shows that they think that it is the ethanol which is having an inhibitory
effect on the bacteria. Anyone who has done this core practical should
realise that the discs of paper soaked in an ethanol extract would be
dried before being placed on the bacterial lawn, so that any inhibitory
effect was caused by chemicals extracted and not the ethanol itself.
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Question 3 (d)

Although there were four marking points for two marks, this question was not particularly
high scoring.

This answer has misinterpreted the kind of why question being asked.
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Paper Summary

Based on their performance on this paper, candidates should:

Thoroughly know and understand all nine core practicals and all five recommended
assessed practicals. Any one of these 14 pieces of practical work could form either the
whole or part of a question on any of the three papers set for WBI13 during the year.
Remember that this paper is required to examine some of assessment objective 1, that is
basically knowledge of biological facts. This generally will amount to five or six marks.
Make sure to learn the biology when you are preparing.
Make a special effort to learn how to spell new biological terms that they meet in the
course. To this end it would be a useful exercise for them to make regular, for example
weekly, lists of new words they have met. These can then be referred to when preparing
for tests and examinations, both in terms of what they mean and how they are spelt.
Not try and hedge your bets when asked to name or give one by naming or giving more
than one. The examiner will not make the choice for you.
Make sure you thoroughly understand the basic elements of the scientific method as
taught at A Level. One variable is varied (the IV), one is measured, as the IV is varied,
(the DV) and any other variables which may affect the DV are kept at constant values.
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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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