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Introduction

The paper was the first of the new specification and 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.

The paper appears to have worked well, with nearly all questions achieving the full spread of
marks. Very few questions were left blank and there was no evidence in the majority of papers that
candidates had insufficient time to complete the paper. For example, nearly all candidates wrote
lengthy answers to the penultimate question on the paper.

It was evident that some areas of the specification are better understood than others. The
application of knowledge regarding the function of prokaryotic structures, fertilisation in mammals
and differential gene expression proved more challenging. A significant issue for some candidates
on the paper was not applying their knowledge to the given scenario and just giving a stock answer
that they had learnt. The application of knowledge and understanding of drug trials to the context
of Y. Pestis was one example of this.

Another significant issue for some candidates on the paper was not reading the question carefully
and, in particular, not taking careful note of the command words in the questions. For example, an
'explain' question often had answers which just described and a 'give two differences' question
often had answers which just gave definitions.

It was pleasing to see such large numbers of excellent responses which were clear and
comprehensive, answered the question asked and showed good use of technical terms and
application of relevant biological knowledge.

IAL Biology WBI12 01     3



Question 1 (b) (i)

This question was generally answered very well, with the majority of candidates correctly plotting
the concentration of calcium ions onto the grid provided.

It was pleasing to see that many candidates drew a bar which was equally spaced and the same
width of the other bars.

A minority of candidates plotted a bar at 0.05 or at 0.46 and therefore scored 0.

This is an example of a response where the
candidate has incorrectly plotted the concentration
of calcium ions.

It is good practice to replicate the width and
spacing of other bars on the graph.
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This is an example of a correct response.
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Question 1 (b) (ii)

This question asked candidates to explain the importance of the three inorganic ions from the
graph. Nearly all candidates could explain the importance of nitrate ions to the plant and this was
the most commonly awarded marking point.

Fewer candidates could fully explain the importance of calcium and magnesium ions. It was
common that they simply stated that calcium ions were needed to make calcium pectate, or that
magnesium ions were needed to make chlorophyll, but did not expand the explanations.

A small minority of candidates described what would occur to a plant deficient of these inorganic
ions which was not credit worthy.

This response scored one mark for the importance
of nitrate ions to the plant. There is no explanation
as to why chlorophyll is needed by the plant so
marking point two could not be awarded. There
was no reference to calcium ions being needed to
form calcium pectate so mark point one could not
be awarded.
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This response fully matched all three marking
points to score full marks.
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Question 2 (a) 

This question required candidates to recall the definition of a species.

The majority of candidates gave a clear definition of a species.

However a significant minority did not appreciate that only organisms of the same species can
breed together to provide fertile offspring, or missed out the breeding together aspect.

A small minority of candidates referred to classification of species which was not credit worthy.

This was a clear definition of a species and was
awarded the mark.
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This response did not refer to the production of
fertile offspring and therefore did not gain the
mark.
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Question 2 (b) 

The question required candidates to analyse the graph and describe the relationship between the
concentration of herbicide and the mean number of species of insects. They were then required to
explain this relationship using relevant biological knowledge and understanding.

The majority of candidates could describe the relationship shown by the graph and gained the first
marking point.

It was pleasing to see that many candidates took note of the instruction in the question to 'use the
information in the graph to support your answer'. However, just quoting data from the graph was
not sufficient. A correct calculation of the reduction of mean number of species was credit worthy
for marking point two, as was a correct percentage decrease.

A significant number of candidates did not go on to explain this relationship. Where candidates did,
some did not re-read the information given above the graph and thought that the herbicide killed
the insects directly, which was not credit worthy. Some responses referred to bioaccumulation.

A significant minority of candidates did understand that the herbicide killed plants and then
explained why this loss of food resulted in the decline of the mean number of species.

This is an example of a response where the
relationship was described but not explained.
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Make sure you understand the definitions of the
different command words that can be used in the
new specification and tailor your response
appropriately.

This is a clear and concise response which gained
full marks for a correct explanation of the
relationship between the concentration of
herbicide and the mean number of species of
insects.
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Question 3 (a) 

This question asked candidates to complete the diagram to show the chromosomes after crossing
over had occurred.

This proved to be a good differentiator. Some candidates did not gain either marking point as they
did not have complementary shading on the crossing over section, nor did they have the non-
crossing over sections shaded correctly. Some gained the mark for the crossing over sections, but
did not shade the non-crossing over sections on the left hand homologous chromosome.

A significant minority however gained both marks.
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This is an example of a correct answer which
scored full marks.
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Question 3 (b) (ii)

This question provided candidates with a pie chart of the cell cycle in some embryo cells and asked
them to calculate how long cytokinesis would take in these cells.

It was disappointing to see that many candidates were not able to use the information provided to
calculate the answer of half an hour.

However, approximately a third of candidates were able to correctly calculate how long cytokinesis
would take in these cells.

This is an example of an incorrect response.

14     IAL Biology WBI12 01



This is an example of a correct response.
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Question 3 (b) (iii)

This was a straightforward question, but it was disappointingly answered incorrectly by many
candidates. Many candidates incorrectly multiplied 2 by 8 to give the answer 16 instead of
calculating 2 to the power of 8.

This is an example of the most common incorrect
response.

Study the maths skills listed in the specification.
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This is an example of the correct response.
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Question 3 (c) (ii)

This question required candidates to analyse a graph of five drug treatments involving different
combinations of three drugs in order to evaluate their effectiveness. As with other questions in this
paper, candidates were expected to use the information in the graph to support their answer.

This question proved to be a very good differentiator, with the full range of marks awarded.

Almost all candidates were able to describe the correct order of drug effectiveness when the drugs
were given on their own. Some answers then took this further and stated that the combination of
SRT1720 and Vincristine was the most effective. Fewer candidates recognised that the combination
of Resveratrol and Vincristine was less effective than Vincristine used by itself or more effective
than Resveratrol by itself.

It was pleasing to see that many candidates recognised the significance of the size of the
{range/SD/error} bars.
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This is an example of a response which gained
every marking point and scored full marks.
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Question 4 (a) (ii)

This question asked the candidates to explain why the Golgi apparatus cannot be seen using a light
microscope.

Nearly all candidates could explain that the magnification or resolution of the light microscope was
not high enough to see the organelle. The majority of candidates also included the small size of the
Golgi apparatus.

This response gained the first marking point for
the response as a whole. There was no reference
to the organelle being very small so the second
marking point could not be awarded.
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This is an example of a clear and concise correct
answer which gained both marking points.
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Question 4 (a) (iii)

This question asked candidates to give two differences between an organ and a tissue. This proved
to be challenging for many candidates.

The most common response was separate definitions of an organ and a tissue which was not credit
worthy.

Where candidates did give a difference the most common reason for not gaining marks was for
imprecision in the answer. Candidates often referred to tissue having specialised cells instead of
similar cells or the same cell type.

Only a minority of candidates correctly gave the difference in the number of functions of an organ
and a tissue.

This is an example of a response which gained 2
marks.
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This is an example where the omission of one cell
type or similar cells prevented the awarding of the
second mark.
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Question 4 (b) 

This question asked candidates to name two structures present in animal cells that are not present
in a plant cell. The candidates were given a numbered line for each of their two answers.

This question was answered well by the majority of candidates, with lysosomes and centrioles
being the most commonly given structures. Cilia was rarely given as a response by candidates.

A small minority of candidates gave structures such as named membrane bound organelles that
are not present in a prokaryotic cell (instead of a plant cell) or gave more than two structures
despite the numbered lines.

This response gained one mark for glycogen
granules. Vesicles was not a credit worthy
structure.

This is an example of the most common response
which scored full marks.
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Question 4 (c) 

This question related to the specification point regarding the role of the rough endoplasmic
reticulum and the Golgi apparatus in protein transport within cells, including their role in the
formation of extracellular enzymes.

The candidates needed to use the information they were given above the table to help them to
explain the results of the investigation. The information given stated that the amino acids were
used by cells to synthesise polypeptides and that the cells secrete enzymes and glycoproteins into
the small intestine.

It was clear which candidates read this information provided as they therefore gave a higher quality
response which gained more marks.

Unfortunately, a significant number of candidates did not use the information provided and gave
an answer describing the diffusion/exocytosis of amino acids out of the cell which was not credit
worthy. A small minority of candidates did not take note of the command word 'explain' and just
described what the data showed.
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This response met all five marking points for the
maximum four marks.

Use all information given to you - both quantitative
and qualitative.
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This candidate did not recognise that the amino
acids would be used to synthesise polypeptides,
nor did they describe the role of the rough
endoplasmic reticulum or the Golgi in the
transport of protein in order for them to be
secreted outside of the cell.

No marks were awarded for this response.
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Question 5 (a) (i)

This question provided candidates with the scientific name for an ironwood tree and asked them to
state the genus to which the plant belongs.

The majority of candidates were able to correctly state the genus Tabebuia. However, there was a
significant minority of candidates who gave the species name or the domain of the plant instead
which was not credit worthy.

This is an example of one of the most common
incorrect responses.

This is an example of a correct response which
gained one mark.
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Question 5 (b) (i)

This question asked candidates to state the function of a slime capsule and pili.

This question proved to be a good differentiator as some candidates found this straightforward.
Other candidates could give the function of the slime capsule but struggled with the definition of
the pili. Some candidates lost marks, either because they could not give a correct function or
because they were too vague in their response.

The most common function given for the slime capsule was that it provided protection from white
blood cells or phagocytes. The most common response which was too vague was that it provided
protection, without going on to give what it would protect the bacterial cell from.

The most common function given for the pili was for attachment to either surfaces or cells. The
most common response which was not credit worthy was that pili are used for sexual reproduction.

This is an example of a response which was too
vague and was not awarded the slime capsule
mark.
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This response has given a correct function for both
the slime capsule and pili and was awarded two
marks.
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Question 5 (b) (ii)

This was the first of the level based questions on this paper.

It was pleasing to see that many candidates could describe testing on animals, three phased testing
including double blind trials and placebos and many good descriptions of a general drug trial were
seen.

However, it was disappointing that a significant number of candidates did not apply their
knowledge to the given context of the plague bacteria Y. pestis given throughout Q5 and again in
the information stem for Q5(b)(ii). This limited them to a level one response. Those candidates who
did relate their descriptions to the given context could access levels two and three depending on
the depth of detail in their descriptions.

The full 6 marks were awarded for a full description of animal testing, three phased testing
including double blind trials and placebos related to the given context of the plague bacteria Y.

pestis but with the extra detail regarding statistical analysis/testing the drug on the bacteria in vitro.

A number of responses did not give a correct description of the number of people used in each
stage of the drug trial and this limited the level they could be awarded.

A small minority of candidates gave a description of the antimicrobial core practical methodology.
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This was a level three response.

The candidate has correctly described testing on
animals, small group of healthy volunteers, small
number of patients with a Y. pestis infection, large
number of patients with a Y. pestis infection and a
double blind trial involving a placebo.

As they have not described testing on the bacteria
in vitro or statistical analysis of the data it could
not be awarded the higher mark in the level.

5 marks were therefore awarded.

Relate your knowledge and understanding to the
given context.
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This response was a level one response as there
was a description of a general drugs trial which
was not related to the given context.
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This response is an example of a description of the
antimicrobial core practical method which was
limited to level one.
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Question 6 (a) (ii)

This question asked candidates to give two differences between genetic diversity and species
richness.

As with the previous questions on this paper which also asked for differences, candidates often
gave separate definitions despite the numbered answer lines.

It was pleasing to see that many candidates knew the meanings of these terms, although there
were some responses that referred to genes instead of alleles which was not credit worthy.

This is an example of separate definitions.

Both of these definitions were not credit worthy so
this response scored 0 marks.
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This was an excellent response which scored two
marks. They met both marking points in the first
three lines.

38     IAL Biology WBI12 01



Question 6 (b) 

This question was one of the few 'suggest' questions on this paper. Candidates were asked to
suggest two reasons why seed banks store seeds instead of growing whole plants.

The full range of marking points was frequently seen and it was pleasing to see so many clear and
concise answers to this question. Candidates clearly understood why it was preferable to store
seeds instead of whole plants.

A small minority of candidates gave both alternatives to the first marking point and were limited to
one mark.

A small minority of candidates described how storage of seeds in seed banks was useful in case of
plant extinction which did not answer the question.

This is an excellent answer.

This candidate gained one mark for recognising
that storing a large number of seeds requires less
space than growing plants. They gained a second
mark for recognising that it would cost more to
provide the maintenance needed by the plants
whereas the seeds do not require constant
maintenance.
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Question 6 (c) (i)

This question presented the candidates with a table showing the mass of bananas imported by
three countries in 2007 and 2011. They were then expected to extract the correct information in
order to calculate the percentage increase in the mass of bananas imported by China.

Nearly all candidates were able to extract the correct information from the table and gain one mark
for 8.2-3.3. However, fewer candidates divided by the correct number (3.3) to calculate the
percentage increase correctly. The most common error was to divide 4.9 by 8.2.

This is an example of a correct calculation which
scored 2 marks.
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If there are units on the answer line then you do
not need to give them.

However if there isn't then you will need to.

This is an example of a response which did not
gain any marks as they have not given a correct
percentage increase, nor have they worked out the
increase in the mass of bananas imported by
China.
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Ensure you have looked at the maths skills you
may be tested on.

This is an example of the most common mistake
made by candidates. They have divided by 8.2
instead of 3.3. Therefore only one mark could be
awarded for 8.2-3.3.
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Question 6 (c) (ii)

This question proved to be one of the most challenging on the paper for the candidates.

They were given information on the left hand side of the double page spread which they needed to
read and understand in order to answer the question. It was disappointing to see that many
candidates did not do this and therefore could not answer the question asked.

The information stated that most of the banana plants grown around the world were clones of the
Cavendish banana plant and underneath the diagram there was a statement that these Cavendish
banana plants were not resistant to the fungus.

The linkage of this information would have enabled the awarding of the first marking point.
Unfortunately many candidates did not link this information nor give the information in the
additional guidance which was that the Cavendish plants do not have an allele for resistance to the
fungus.

Few candidates understood the idea that different varieties of banana may have an allele for
resistance to the fungus and that breeding them with the Cavendish bananas could result in
offspring with resistance to the fungus. Many candidates instead focused on the random mutations
that would occur in breeding bananas together and that one of these mutations might be
advantageous.

The most commonly awarded marking point was for the idea that there would be an increase in
genetic diversity.
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This is an excellent answer which gained all four
marks. The candidate has clearly read and
understood the information provided in the
question. Mp3 was awarded for the first sentence,
mp2 was awarded for the second sentence, mp3
was awarded for the second half of the response
and mp1 was awarded near the end of the
response.
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This response only gained mp2 for different
varieties may have resistance to the fungus. 'To
create new species of banana that can become
resistant to fungus' was not sufficient for marking
point four.

There was no reference to alleles or genetic
diversity in this response.
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Question 7 (a) (ii)

This question provided candidates with a diagram of a sperm cell and asked them to describe the
function of mitochondria in sperm cells.

This question was answered well by the majority of candidates, with nearly all candidates
recognising that respiration provided energy that was needed to move the flagellum/tail of the
sperm cell.

There was a significant minority of candidates however, who wrote that energy would be 
produced by the mitochondria which was not credit worthy.

This is an example of a response which met all
three marking points to gain full marks.
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This response scored just one mark for providing
energy. There was no reference to either
respiration or what part of the sperm cell would
cause the movement of the sperm cell.
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Question 7 (a) (iii)

This question asked the candidates to calculate the magnification of the sperm cell shown in the
diagram.

The easiest way for candidates to do this was to measure the width of the scale bar and convert it
into micrometres. Then they needed to divide this measurement by 60 to gain the correct
magnification.

It was surprising that many candidates did not measure the scale bar provided and instead tried to
measure the actual size of the sperm cell, despite the curved flagellum.

A significant number of candidates also struggled with converting cm into micrometres, multiplying
by 1000 instead of 10,000.

A minority of candidates did a correct calculation, but had a rounding error which lost them a mark.

This is an example of a response which scored full
marks.

The candidate measured the width of the scale bar
in cm and correctly converted it into micrometres.
They then divided it by 60 to get the correct
magnification.
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This is an example of a rounding error which
caused the candidate to lose a mark.
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Question 7 (b) 

This question provided candidates with a diagram showing the relative size of a Chinese hamster
sperm cell compared with a human sperm cell. Candidates were asked to suggest why the Chinese
hamster sperm cell has such a large flagellum.

Nearly all candidates explained that the long flagellum would enable the sperm cell to swim faster.

Lack of relevant terminology was the main reason that the second marking point was not awarded.
It was not sufficient to say that the sperm cell reached the egg cell, the candidate needed to refer to
the fertilisation of the egg cell.

However, it was pleasing to see that some candidates could link the idea of mating with many
males to competition with other sperm cells in order to explain why it was important that the
sperm cell should swim faster.
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This response gained full marks as they have
explained the advantage to the sperm cell of
having a longer flagellum and linked this to the
competition with other sperm cells.

Check to make sure you have used all the
information you have been provided with.
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This response was awarded just the first marking
point for recognising that the longer flagellum
would allow faster movement. The candidate has
not explained why this would be an advantage.
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Question 7 (c) 

This question asked candidates to explain the role of the cortical reaction in the process of
fertilisation in mammals.

As this was more of a recall type question instead of an application of knowledge question, the
performance of candidates was generally very high.

The majority of candidates gained two marks for the second and third marking points. They
correctly explained that the zona pellucida hardens and that this would prevent polyspermy.

The lack of precision in their explanation was the most common reason why candidates did not
gain marking point one. Many candidates referred to the release of chemicals/substances instead
of enzymes which was not sufficient. In some cases there was no reference to the vesicles fusing
with the membrane.

This is an example where the candidate did not
gain the first mark point as they did not refer to
enzymes.

Both mark points 2 and 3 were awarded.
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This excellent response gained all three marking
points.
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Question 7 (d) 

This question tested content that was new to this specification and was found challenging by the
majority of candidates, with 49.6% of candidates scoring no marks.

Candidates were asked to describe how a totipotent stem cell becomes a pluripotent stem cell.

The most commonly awarded mark was for the description of some genes being switched off.
Unfortunately few candidates explained how these genes were switched off.

Relevant terminology such as 'differential gene expression' and 'epigenetics' was rarely seen.

Many candidates just described the differences between totipotent and pluripotent cells or
described changes in the developing embryo which led to totipotent cells becoming pluripotent
which were not credit worthy.

This response gained marking points 2, 3 and 4 for
a clear description of how some genes are
switched off and how proteins synthesised from
active genes would permanently alter the
function/structure of the cell.
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This response scored 0 marks as the candidate has
not described how a totipotent stem cell becomes
a pluripotent stem cell.
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Question 8 (a) 

This question gave candidates information about the reintroduction of beavers to Scotland. They
were provided with information and a photograph showing that beavers build dams out of tree
branches.

It was pleasing to see that many candidates read and used this information in their responses.

The majority of candidates could recognise that the reintroduction of the beavers increased
biodiversity. Many excellent links to the increase in species richness were seen in responses.

Many candidates did not go on to explain how the beavers' activities could increase or decrease
biodiversity, of those that did, the most common mark point was for the decrease in biodiversity
due to the beavers cutting down trees.

Only a minority of candidates recognised that the building of a dam would create a new pond
habitat which could increase biodiversity.

A significant number of candidates referred to genetic diversity and natural selection which was not
credit worthy.
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This excellent answer was one of the few
responses which gained full marks. This candidate
has carefully considered all aspects of the impact
that the reintroduction of beavers could have on
the biodiversity in Scotland.
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This response also gained full marks due to the
additional guidance in the mark scheme.
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This response only considered the reduction in
biodiversity and therefore was limited to just one
mark.

'Change' could be either an increase or a decrease
so make sure you consider both possibilities in
your answer.
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Question 8 (b) 

This question required candidates to use information from the previous two pages in the
examination paper to discuss the two solutions proposed by the scientists.

Unfortunately many candidates found this question harder than expected, with almost half of the
candidates gaining level 1 or below.

One of the main reasons that candidates performed poorly was they failed to pick up on the
scientists' concern that the genetic diversity of the beaver population in Scotland would be affected.
There were a number of responses that did not refer to genetic diversity at all and therefore could
not access level one.

Where candidates did discuss how the solutions could affect genetic diversity it was often a
generalised response, and did not address each solution separately.

It was pleasing to see some candidates recognised that the isolated populations on the map may
have geographical isolation and that different alleles may be present in the populations as a result.

Some candidates extended their answer further to consider reproductive isolation and/or
inbreeding which moved them into level 3.
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This response considered both solutions' effect on
genetic diversity and had a description of
geographical isolation which lifted it into level 2.
Lack of precision in the terminology used e.g.
'similar genes' limited this response to 3 marks.

This is an example of a response where the two
solutions were not considered separately.
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This is an excellent response which covered all
aspects required for level three and was awarded 6
marks.
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Question 8 (c) 

This question provided the candidates with the Hardy-Weinberg equation and asked them to
calculate the percentage of beavers in the population that were homozygous for the dominant
allele.

This was a very good differentiator and around a third of candidates gained full marks.

The most common error was that candidates did not recognise that the value of 0.09 was the value
for q2 and therefore did not calculate the square root of 0.09.

A very small minority of candidates did everything correctly up to the last point and then gave their
answer as 0.49 instead of multiplying by 100 to get the percentage.

This response correctly calculated the percentage
of beavers and scored full marks.
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Paper Summary

Based on their performance in this paper, candidates are offered the following advice:

Read the questions carefully and take into account the command words as well as the context
given

Do not try and make a mark scheme you have learnt from a previous paper fit a different
question with different command words and a different context

Use all of the information provided in the question to help you with your answer, for example
diagrams, graphs and tables of data

Use appropriate biological terminology in your answers

Look at the mathematical content of the specification to see the maths skills you may be tested
on.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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