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Introduction

This paper tested the knowledge, understanding and application of material from the topics
‘Cell structure, Reproduction and Development’ and ‘Plant Structure and Function,
Biodiversity and Conservation'.

The range of questions provided ample opportunity for candidates to demonstrate their
grasp of these topics and apply their knowledge to novel contexts.

The questions on this paper yielded a wide range of responses and some very good answers
were seen. The paper appears to have worked very well with all questions achieving the full
spread of marks.
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Question 1 (a)(ii)

This question asked candidates to explain why their answer to Q01(a)(i) would be a different
colour after one hour.

Most candidates knew the role of the xylem as transporting water or that it would absorb the
stain with many candidates combining both aspects.

Some candidates knew the function of the xylem but did not apply this knowledge to the
context of the stained water.

Some candidates thought the phloem would be stained instead of the xylem. Some
candidates thought the stain was iodine and included the idea that the walls contained
starch and would therefore be stained.

A small minority of responses referred to the idea of lateral transfer by either diffusion or
osmosis.
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This is an example of a response which scored two marks.

It is always a good idea to correctly name the structure you are
referring to.
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This is an example of the most common mistake made by candidates.
Only mark point 2 was awarded.
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Question 1 (b)(i)

This question asked candidates to name one organelle in a leaf cell that stores starch.

Candidates should be careful of how many answers they give. Where they wrote more than
one organelle, only the first was marked.

Most candidates could correctly name an organelle, with amyloplast being the most common
response. Amylopectin or amylose were common incorrect responses.

This response scored one mark.

This is an example of the most common incorrect response.
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Question 1 (b)(iii)

This question asked candidates to give one role of starch molecules in a leaf cell.

Most candidates were able to give a correct role.

Some candidates lost the mark as they referred to production of energy instead of release of
energy, or used terminology that was inappropriate for IAL level.

Food was not specific enough at this level.

Think about the terminology that would be appropriate for the
question you are answering.

This is an example of a correct response.
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Question 1 (c)

This question asked candidates to give a reason as to why the use of starch-based bio-plastic
is more sustainable than oil-based plastic.

Candidates performed well on this question, with few incorrect responses seen.

Where a mark was not awarded, the most common reason was because candidates stated
that the bio-plastic was more sustainable, without giving a reason.

This response scored the mark for being carbon neutral. Although
biodegradable would also have been a correct answer, only the first
answer is marked when the question asks for one reason.
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Question 2 (b)

This question asked candidates to explain how the phenotypes of an individual can show
genetic linkage in the inheritance of two genes.

Many candidates could correctly state that the genes would be close together on the same
chromosome. However fewer candidates could extend their answer to explain how the two
genes have a higher chance of being inherited together.

A number of candidates referred to {dominant / recessive / codominant} genotypes and the
effect on phenotypes, which was not creditworthy.

This response gained marking point one.
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This response scored both marks.

Sometimes a labelled diagram can add clarity to your answer.
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Question 2 (c)

This question told candidates that one gene can give rise to more than one type of protein
through post-transcriptional changes to mRNA. They were also given the information that
one change to mRNA is the removal of introns.

This question was a very good differentiator and the full range of marks was seen.

Many candidates described the full splicing process, including the removal of introns, before
explaining how exons are joined together and re-arranged.

A number of responses linked the role of spliceosomes to the removal of introns but did not
include the role in joining exons. More candidates recognised that exons could be
re-arranged than that some could be removed. The most commonly awarded mark was for
translation of the mRNA and the formation of the polypeptide chain.

Some responses just gave a general description of the translation process, differentiation or
epigenetic modification, which did not answer the question.
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This is an example of a response which gained 3 marks for mark points
3, 4 and 5.

Think about whether or not you need to repeat information you are
given to answer the question.
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This is an example of a response which did not answer the actual
question being asked and therefore scored 0 marks.
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Question 3 (a)

This question asked candidates to describe the role of the Golgi apparatus in the formation
of extracellular enzymes.

Many responses started with irrelevant information regarding the role of the R.E.R.

Most candidates knew that the Golgi modified proteins and packaged into vesicles. The most
common reason that limited candidates to one mark was just referring to proteins and not
linking the processing to the formation of the enzyme or packaging the enzyme into a
secretory vesicle.
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This candidate correctly described the role of the Golgi apparatus in
the formation of extracellular enzymes and scored both marks.
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This is an example of a response which did not gain marking point 2,
due to referring to proteins and not the enzymes in the question.

17 International Advanced Level Biology WBI12 01



Question 3 (b)

This question asked candidates to give two ways in which a source of nitrogen is used by the
pitcher plants.

Most candidates linked nitrogen to the formation of genetic material, gaining the marking
point that was aimed at the lower level.

Fewer candidates gained the higher level mark. Some candidates just referred to production
of proteins, without considering that the nitrogen source would be needed in formation of
amino acids first.

This is an example of a response which did not consider the formation
of amino acids.
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This is an example of a response which gained both marks.
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Question 3 (c)(ii)

This questions asked candidates to explain two other conditions needed for optimum
bacterial growth in the fluid of the pitcher plant.

Candidates had been given information that the fluid contained water and molecules from
digested organisms, so responses referring to these were not creditworthy.

Many candidates didn't recognise the command word of explain and just stated conditions
that were needed. Some candidates recognised that they needed more than just optimum
temperature but tried to explain this by repeating the question, that it was needed for
optimum bacterial growth.

High ability responses clearly linked temperature and/or pH and oxygen to enzyme reactions
and respiration in the context of optimum bacterial growth.

This is a response which covered all three marking points, however
only the first two answers were marked.

Take careful note of how many answers you should give as further
answers will not be marked.
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This response shows the most common reason why candidates were
not awarded marks. The candidate has not given an explanation.

Take careful note of the command word.
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Question 4 (a)

This question asked candidates to describe the structure of a blastocyst.

Nearly all candidates knew that the blastocyst was a hollow ball of cells. Many candidates
knew that there was an inner cell mass, however there was confusion in some responses as
to whether the blastocyst cells were totipotent or pluripotent.

Candidates who drew a diagram to support their answer often scored highly as it illustrated
the marking points.
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This response scored mark point 1 for an outer layer of cells, seen
clearly on the diagram.

The response also gained mark point 2 for an inner cell mass or for
containing pluripotent cells.

Sometimes labelled diagrams can add clarity to your answer.
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This is an example of a response which gained mark point 3.
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An excellent response which scored full marks.
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Question 4 (b)

Candidates were given the mitotic index of a structure containing 60 cells. They were asked
to calculate the number of cells in the structure that were in mitosis.

Most candidates were able to calculate the answer correctly.

However there were some candidates which calculated a number that was larger than the
total number of cells in structure A.

An example of the correct calculation and answer for one mark.
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This is an example of the most common incorrect response.

Look carefully at your answer – does it seem sensible based on the
provided information?
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Question 4 (c)

This question asked candidates to explain how histone modification and DNA methylation
alter the activation of genes in the cells of structure B.

It proved to be a very good differentiator and the full range of marks was seen.

Some candidates misunderstood the question and gave responses relating to differentiation
of cells.

Weaker responses tended to focus around aspects covered by marking point 6, without
explaining how the genes were switched off.

Mid-level responses tended to also include a description of the methylation of DNA and
either the methylation or acetylation of histones, without reference to mark points 2, 4 or 5.
Some responses gave an explanation of only one process.

Higher level responses gave the additional detail in their explanations covered by mark
points 2, 4 and 5.
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This is an example of an excellent response which gained full marks,
covering all six marking points.
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This response scored 3 marks; mark points 1, 3 and 6. There was no
detail as to how the addition of the methyl or acetyl groups would
cause the silencing of the gene.
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Question 5 (a)(ii)

This question was centred around the female humphead cichlid fish in the photograph.

Candidates were given the information that the female kept her fertilised egg cells in her
mouth until they hatch. Candidates were asked to suggest why they had this behavioural
adaptation.

Most candidates read the given information carefully and could recognise that this
behavioural adaptation would protect the developing embryos from predators. Fewer
candidates could extend their answers to encompass the effect that this protection would
have on the survival chances of the young or the population size.

Some candidates did not read the given information carefully and thought males would
fertilise the egg cells whilst they were in the mouth of the female.

This is an example of a response which scored two marks.
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This is an example of the most common response, which gained mark
point 2.

Look at the number of marks available and question if there is
sufficient detail in your answer.
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Question 5 (b)(i)

This question asked candidates to state the relationship shown between the mean length
and swimming speed of the sperm cells shown in the graph.

Centres are reminded of the importance of the order of the variables in this type of question.
Candidates should always infer that it is the independent variable (or variable on the x axis)
causing the change in the dependent variable.

This is an example of a correct response.
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Question 5 (b)(iii)

Candidates were asked to suggest one advantage for a male cichlid of producing sperm cells
with a faster swimming speed.

A significant number of responses centred around sperm being able to swim faster to an egg
cell or faster fertilisation could occur without consideration of why this could be an
advantage.

Higher level responses considered the competition with sperm cells from other male cichlids.

This candidate considered why a faster swimming speed could be
advantageous to a male cichlid.

This is an example of a common response which did not fully answer
the question.
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This candidate clearly understood the advantage for a male cichlid of
producing sperm cells with a faster swimming speed.
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Question 5 (c)(ii)

This question provided candidates with a diagram of a sperm cell and a scale bar.

Candidates were expected to measure the length of the scale bar and perform a correct unit
conversion.

It was surprising to see a significant minority of candidates attempting to measure the length
of the sperm cell. However ecf was available for candidates who used this measurement and
gave a correctly calculated answer to two significant figures.

A significant number of candidates could not perform a unit conversion correctly. Centres are
reminded of the importance of ensuring candidates can perform the mathematical aspects
of the specification as a minimum of 8 marks are included on each AS paper that target
mathematics at Level 2 or above.

Where candidates did perform the calculation correctly, it was disappointing that some did
not take careful note of the requirement to give their answer to two significant figures.
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This candidate has measured the scale bar and performed the correct
calculation for one mark. However they did not present their answer in
the required format and therefore were not awarded the second
marking point.

Always check to see if you have done everything you were asked to do.
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This is an example of a response where an error in unit conversion
resulted in the loss of a mark.

It is important to always show your working, without this working this
answer would have scored 0 marks.
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A correct answer that scored full marks.
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Question 5 (c)(iii)

This question told candidates that an acrosome was a specialised lysosome. Candidates were
then asked to compare and contrast the structure and function of lysosomes and acrosomes.

A compare and contrast question requires candidates to give both similarities and
differences.

It is important for centres to note that a paragraph of information about the structure and
function of an acrosome followed by a paragraph of information about the structure and
function of a lysosome is not the appropriate way to answer this type of question.

Candidates tended to focus more on the differences in the function in their responses, with
the majority of answers gaining the third difference marking point. Vague responses
referring to breaking through membranes of egg cells were not creditworthy. A small number
of candidates thought lysosomes played a role in releasing energy for the movement of the
sperm cells.

The most commonly awarded similarity was that they both contained digestive enzymes,
although a small number of candidates thought that an acrosome and lysosome were
enzymes which was incorrect.

The difference in shape was the most common aspect to gain the third mark.

Few candidates considered the second similarity or second difference in their answers.
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This response scored 2 marks for the bottom five lines. Comments
about location did not answer the question. The statement that they
were both digestive enzymes was incorrect.
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This is an example of a response which gained full marks and covered
the first similarity and the bottom two differences.

It is a good idea to set your compare and contrast answer out with
clear similarity and difference sections.
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This is an example of the most common type of 3 mark response.

Clear, comparative statements are a good idea for this type of
command word.
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Question 6 (a)(i)

This question asked candidates to explain how meiosis causes genetic variation in gametes.

It was clear that many candidates had a good understanding of this topic and many high
quality explanations were seen.

However, lack of precision in the required terminology caused some candidates to lose
marks. For example, referring to different gene combinations instead of allele combinations.

This candidate gave a full explanation with appropriate terminology
and gained full marks.
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Question 6 (a)(ii)

This question asked candidates to give two differences in the arrangement of the DNA in a
cell at the beginning of interphase and at the end of prophase.

Candidates needed to refer to both stages in their response, it was not sufficient to infer a
difference in a statement covering just one stage.

General descriptions of interphase and prophase were not creditworthy.

Most candidates knew that the DNA was condensed at the end of prophase whereas it was
not at the beginning of interphase.

A significant number of candidates referred to the presence or absence of the nucleus or
nuclear membrane but didn't relate this to the arrangement of the DNA.

Two clear and concise differences gained both marking points.
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A 2 mark response using correct terminology such as chromatin.
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Question 6 (c)

This was the first level-based question on the paper.

Candidates were provided with a range of information regarding plant strategies to analyse,
and they were expected to use this information to support their answer.

Many responses were in the order of the bullet points of information under the flower
diagram, however there were a significant number of responses which did not have any
structure. Such responses often did not make it clear which plant or strategy they were
referring to. Centres should encourage their candidates to make a plan before writing their
answers.

Level 1 responses tended to centre around the effect that the strategies would have on
genetic diversity. Some candidates were confused as to the difference between genetic
diversity, biodiversity and gene pool.

Level 2 responses tended to give a limited discussion on the advantages and disadvantages
of the given strategies, whereas Level 3 responses used appropriate knowledge and
understanding to add detail to their discussion.

Higher level responses appreciated that the dandelion egg cells would not be genetically
identical.

The weakest area centred around the disadvantages of preventing self-fertilisation. Many
candidates thought that the chemicals released by the orchid would damage the
environment or deter pollinators.
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This response was limited to Level 1 as it only considered advantages
of the date palm plant strategy.
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This is an example of a lower Level 2 response, showing a discussion of
both advantages and disadvantages of the plant strategies to prevent
self-fertilisation. As the candidate did not consider the strategies of the
fireweed or dandelion plants they could not access Level 3.

It is a good idea to think about how you are going to structure your
answer before you start writing.
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This is an example of a Level 3 response which gave a detailed
discussion of the advantages and disadvantages of the strategies
shown by the plants.

51 International Advanced Level Biology WBI12 01



Question 7 (b)(i)

This question asked candidates to state what is mean by the term tissue.

Most candidates could give a correct answer to gain the mark. An improvement in the quality
of answers was seen compared to previous exam series.

This is an example of a correct answer.
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Question 7 (b)(ii)

Candidates had been given information about the corpse lily plant and were expected to
apply their knowledge to the given context.

The majority of candidates recognised the role of the phloem in translocation and were
awarded marking point 1, although very few candidates were able to correctly use all of the
information given in the stem of the question to gain marking point 2.

Most candidates were able to consider the role of diffusion / active transport or the
movement of organic solutes through the plasmodesmata, to gain marking point 3.

Some candidates gave irrelevant information on the role of xylem.

This candidate correctly identified the tissue and was awarded the first
marking point.
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This candidate did not identify the type of tissue that the corpse lily
plant was growing in, so could only access the third marking point.

This response scored full marks.
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Question 7 (c)(i)

This question gave candidates details of an investigation.

Candidates were asked to explain the purpose of the gel used in the different treatments in
the investigation.

Most candidates were able to gain the first marking point about the experimental function of
the gel used. Higher level answers also considered the role of the gel as a control and its
importance for a valid comparison.

A common error was not understanding the difference between a control and a controlled
variable.
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This response scored 1 mark for the first marking point.
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This response gained the first two marking points but didn't explain
why a control would be used.
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This response gained all three marking points.
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Question 7 (c)(ii)

This question asked candidates to comment on the results of the investigation shown in the
table.

This question proved to be challenging to many candidates on many levels. Many candidates
did not take careful note of the command word and instead offered simple descriptions of
the data.

More able candidates gained 2-3 marks from the first three marking points by giving suitable
conclusions from the raw data.

Centres are encouraged to teach candidates about how standard deviation (SD) is a measure
of dispersion, including how to use it in making conclusions. Some candidates thought that
the presence of means and SD meant that the investigation was reliable. Many candidates
just gave information on the sizes of the SD or linked it to accuracy and not repeatability /
reliability or validity.

Higher level responses recognised that there was no overlapping data linking it to a
significant difference between the different treatments. These responses also considered the
role of sample size in evaluating experimental designs.
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This response has been awarded the first four marking points.

60International Advanced Level Biology WBI12 01



This is an example of a response which gained the first four marking
points.
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Question 8 (a)

This question gave candidates a photograph of a snow leopard. Candidates were required to
use the photograph to give one reason for a named anatomical adaptation that enable the
snow leopard to occupy its niche.

The most commonly given adaptation was thick fur with the reason of preventing heat
energy loss. Some candidates gave fur unqualified as the adaption but since all mammals
have fur this was insufficient.

Another frequently seen response recognised that the colour and pattern of the fur seen in
the photograph would enable the snow leopard to be camouflaged in the environment.
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A correct response which gained 1 mark.
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A correct adaptation and reason.
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This is an example of the most commonly identified adaptation and
reason.
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Question 8 (b)

Candidates were provided with a map showing areas in which snow leopards are found.

Candidates were asked to describe how biodiversity of habitats in these areas could be
compared. As this wording is almost identical to the specification point 4.18, it was
anticipated that candidates would focus on the index of diversity equation.

Most candidates gained two or three marks, usually from the first three marking points. The
diversity index equation was often given, but there were some errors.

It was disappointing that few candidates recognised that the index of diversity values for the
different habitats should be compared.

Some candidates misread the question and described what they thought the biodiversity of
the various areas shown on the map would be.
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This response covered all four marking points and was awarded full
marks.
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Question 8 (c)(i)

This question gave candidates a graph showing the number of snow leopards in the wild
since 2002.

Candidates were asked to calculate the percentage decrease in snow leopards from 2002 to
2022 and give their answer to one decimal place.

As with other mathematics questions on this paper, candidates did not perform as well as
expected.

A significant number of candidates could not read the scale of the graph correctly and
therefore used incorrect numbers in their calculations. Some candidates divided by 1200
instead of 7100.

Many candidates did not give their answer to one decimal place.

Centres are reminded of the importance of giving candidates opportunities to practice the
required mathematical skills.
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This correct answer scored 2 marks.
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This candidate gained 1 mark for the numerator but they have used an
incorrect denominator.

Showing your working is very important.
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Although this candidate has done the correct calculation, they have not
given their answer to one decimal place.

Read the question carefully to make sure you do exactly what you are
asked.
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Question 8 (c)(ii)

This question asked candidates to suggest one reason for this decrease in the number of
snow leopards.

This question was well answered with most responses relating to hunting, disease or habitat
destruction.

Some candidates referred to climate change or global warming without any qualification or
further expansion which was not creditworthy.

This response shows two of the most common correct responses,
although only the first was marked.

References to climate change unqualified were not creditworthy.
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Question 8 (d)(i)

This question asked candidates to calculate the width of the desert region shown on the map
and give their answer in standard form.

Most candidates knew how to calculate the width of the desert region using the provided
scale, but fewer candidates gave their answer in standard form.
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This candidate scored 1 mark as they did not give their answer in
standard form.

Check to make sure you are giving your answer in the required format.
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A correct answer in standard form that was awarded 2 marks.
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Question 8 (d)(ii)

Candidates were provided with information about three different subspecies of snow
leopard.

This level-based question was a very good differentiator, with the full range of marks seen.

Candidates were expected to analyse the given information on pages 24 to 27 in order to
help them answer the question.

Some excellent responses were seen demonstrating that the candidates had analysed how
they could use the map, table, graph and written information to support their explanations.

The most common way candidates gained Level 1 was by describing speciation using the
theory of natural selection. Some responses included incorrect terminology, for example
referring to advantageous genes rather than alleles.

Level 2 responses tended to consider the role of geographical isolation, along with the idea of
different selection pressures, the role of mutation and natural selection in the formation of
subspecies.

Level 3 responses tended to give greater depth to their explanations and consider the
differences that could arise in the different populations and why they were classified as
subspecies instead of different species.

Not all candidates were able to recognise how subspecies are not fully different species, and
that they still maintain the ability to produce fertile offspring, although it was given in the
stem of the question.
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This is an example of a Level 1 response. The candidate has not used
any information from the map, table, graph or written information to
support their answer.
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This is an example of a Level 3 response, where the candidate has
analysed all of the given information and used it to support their
answer.
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This is an example of a Level 3 response where the candidate has
supported their own knowledge and understanding with relevant
information from the question.
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Question 8 (d)(iii)

This question asked candidates to give a reason as to why these different populations of
snow leopard are described as subspecies and not different species.

Candidates who read the given information carefully in Q08 tended to gain the mark. There
was a lack of precision in some answers, for example not including the idea of individuals
from different subspecies breeding together.

Non-creditworthy responses tended to centre around molecular phylogeny, which was not
relevant for this particular context.

This is an example of a correct answer which scored 1 mark.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the whole question carefully, including the introduction, to help relate your answer
to the context asked. Answers which do not match the command words or do not relate to
the given context will not gain high marks.

Remember that the information provided is there specifically to help you. Read it carefully
and analyse what information you will need to use to provide a high-level response to the
question being asked.

Not try and make a mark scheme you have learnt from a different paper fit a different
question with a different context and command word.

Study all of the mathematical skills in the specification which could be tested at this level,
as a minimum of 8 marks are included on each AS paper that target mathematics at Level
2 or above.

Make sure you include all of your working and give units where applicable. Take careful
note of the additional requirements for your answer eg decimal places, significant figures
or standard form.

Make a rough plan to help structure your answers to level-based questions.
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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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