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Introduction
The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS and 
A Level Biology (9700), and to show how different levels of candidates’ performance relate to the subject’s 
curriculum and assessment objectives.  

In this booklet a range of candidate responses has been chosen as far as possible to exemplify grades A, C 
and E. Each response is accompanied by a brief commentary explaining the strengths and weaknesses of 
the answers. 

For ease of reference the following format for each component has been adopted:

Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by 
examples of marked candidate responses, each with an examiner comment on performance. Comments are 
given to indicate where and why marks were awarded, and how additional marks could have been obtained. 
In this way, it is possible to understand what candidates have done to gain their marks and what they still 
have to do to improve their grades.

Past papers, Principal Examiner Reports for Teachers and other teacher support materials are available on 
http://teachers.cie.org.uk
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Assessment at a glance

Paper Type of Paper Duration Marks Weighting

AS Level A Level

1 Multiple Choice 1 hour 40 31% 15%

2 AS Structured Questions 1 hour 
15 min

60 46% 23%

3 Advanced Practical Skills 
1/2

2 hours 40 23% 12%

4 A2 Structured Questions 2 hours 100 38%

5 Planning, Analysis and 
Evaluation

1 hour 
15 min

30 12%

Teachers are reminded that a full syllabus is available on www.cie.org.uk
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Paper 2 – AS Structured Questions 

Question 1(a)
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Mark scheme

Example candidate response – grade A
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Examiner comment – grade A
This candidate has shown a good understanding of the meaning of the various terms in the ‘event’ column 
and has then applied this to work out the sequence of events that would occur. The terms were from 
sections A (Cell Structure), D (Cell membranes and Transport) and G (Transport) of the syllabus. The correct 
cell location of the different events shows a good knowledge of the functions of the various cell structures 
(from section A of the syllabus). This candidate has been able to think sequentially about the whole process. 

Example candidate response – grade C

Examiner comment – grade C
This candidate has correctly worked out the sequence of events, demonstrating a good understanding of 
the meaning of the terms, but has mistakenly thought that secretory vesicles were formed by the lysosome. 
Knowledge of the various roles of the Golgi apparatus is only partial.
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Example candidate response – grade E

Examiner comment – grade E
This candidate is not clear about the difference between transcription and translation, which may also have 
led to the incorrect identification of the cell structures in (ii). There are gaps in knowledge of the functions 
of the various cell structures (syllabus section A), with the mark gained for the location of exocytosis, which 
is a link to section D. 
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Question 1(b)

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
This candidate has gained maximum marks by giving three of the five available mark points. There are no 
contradictory statements and a sequential account is clearly given. To have improved this response, the 
candidate should have avoided the vague nature of the final part of the response, where it was not obvious 
what was ‘removed out of the cell’.

Example candidate response – grade C



Paper 2 – AS Structured Questions 

9  Cambridge International AS and A Level Biology 9700

Examiner comment – grade C
This candidate has shown a good understanding of the process of exocytosis. However, knowledge of the 
difference between secretory vesicles and lysosomes has not been demonstrated, by mistakenly thinking 
that lysosomes move to the cell surface membrane, and so the third mark was not awarded.  

Example candidate response – grade E

Examiner comment – grade E
The second paragraph of this response demonstrates some knowledge of the process of exocytosis. The 
candidate knew that the vesicle moved, but needed to state which membrane was involved and hence did 
not give sufficient detail. A mark was given, to the benefit of the candidate who used the term ‘unwanted’, 
for the idea that waste material was released. The first paragraph contains no correct information, with 
the candidate stating that material was secreted ‘out of the body’ instead of ‘out of the cell’. This mistake 
probably would have been spotted and corrected by the candidate if they had checked their response.

Question 1(c)
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Mark scheme

Example candidate response – grade A

Examiner comment – grade A
In (i) the candidate has correctly applied knowledge of the complementary base pairing rules and has 
remembered that thymine is replaced with uracil in RNA nucleotides. In (ii), the candidate has used arrows 
to indicate the two different suggestions. Each of these suggests an acceptable modification to the 
transcribed polypeptide chain that would enable function. The first suggestion comes from the candidate’s 
knowledge of levels of protein structure. The second suggestion could have come from knowledge of 
glycoproteins that occur as components of the cell surface membrane.
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Example candidate response – grade C

Examiner comment – grade C
In (i), the candidate shows knowledge and understanding of base-pairing during transcription. A good start 
has been made in (ii) to gain a mark, but this is followed by the suggestion (given in the next two sentences 
that follow) that the chain is shortened, which does not correspond to the idea of a functioning protein. The 
remaining information does not answer the question. Note that even if there is a correct suggestion within 
this additional information, no credit can be given as the first two suggestions only will be marked.

Example candidate response – grade E
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Examiner comment – grade E
This candidate has correctly applied knowledge from section F (Genetic Control) of the syllabus to give the 
correct codon for methionine. The candidate has not understood what was required for (ii) or may have not 
fully read the question, which wanted suggestions for modification to produce the functioning protein. Here 
the candidate answers from the point of view of mutation and gains no marks. 
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Question 2(a)

Mark scheme

 

Example candidate response – grade A

Examiner comment – grade A
This candidate has an excellent understanding of the term infectious, including knowledge of pathogens and 
qualifying the terms communicable and transmissible to be assured of maximum marks.
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Example candidate response – grade C

Examiner comment – grade C
This candidate uses the correct scientific terminology and shows a good understanding of the term 
infectious.

Example candidate response – grade E

Examiner comment – grade E
The candidate gained one mark for understanding and explaining that infectious diseases are transmissible. 
To gain the additional mark, knowledge of pathogens was expected.
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Question 2(b)

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
The candidate has given a species name, correctly spelt and with an upper case for the first letter of the 
generic name and a lower case first letter for the epithet. As the candidate has used their normal handwriting, 
they have underlined the species name (usually seen in print in italics).

Example candidate response – grade C

Examiner comment – grade C
The candidate has given a species name, correctly spelt, the right way round, and with an upper case for the 
first letter of the generic name. To improve, the specific epithet should have had a lower case first letter rather 
than upper case. Any one of the four species of Plasmodium could have been given, so Plasmodium malariae, 
which the candidate crossed out, would also have been acceptable.

Example candidate response – grade E

Examiner comment – grade E
The candidate has correctly avoided naming the vector of the parasite, Anopheles, which is a common mistake, 
but has not answered the question fully as only the genus name for the causative organism has been given, and 
so no mark awarded.
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Question 2(c)
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Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The candidate gave a considered response for part (c), skilfully relating the statements given to the mode 
of transmission of malaria in (i) and (ii), and problems with control of the disease in (iii). This response used 
the correct scientific terminology and explained well the significance of each statement, providing good 
evidence of knowledge of the transmission cycle of the disease.
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Example candidate response – grade C

Examiner comment – grade C
The intention of the question has been understood and well-attempted by the candidate, especially with a 
clear response in (iii). The response given in (i), by noting ‘…her eggs’ did confirm understanding, but could 
have been improved with a comparative sentence to make it clear that only the female Anopheles mosquito 
was involved in the disease. In (ii), the candidate made a good start to the response, but did not link back to 
the anticoagulant and transmission to the uninfected person.



Paper 2 – AS Structured Questions 

20 Cambridge International AS and A Level Biology 9700  

Example candidate response – grade E

Examiner comment – grade E
Part (iii), which does require more thought and is a challenging question for candidates at the grade E 
standard, has not been attempted by this candidate. This may have been a good strategic decision if the 
candidate realised that too much time might be taken up trying to work out what was required as an answer. 
However, the candidate clearly had a good overview of aspects of the disease and mode of transmission 
and if a few factual points had been given, one of the many available mark points may well have been 
highlighted. 
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Question 2(d)

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The candidate has organised their response so that it is easy to identify relevant mark points. The response 
begins by pointing out the regions affected most by malaria and explaining why this is so. There is no 
confusion between Anopheles, the vector, and Plasmodium, the causative organism. Reasons as to why 
some areas have a higher incidence of the disease are also discussed. The candidate has been able to gain 
maximum marks within the lines provided.
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Example candidate response – grade C

Examiner comment – grade C
This candidate has begun well, answering directly the question about factors determining distribution of 
the disease and after stating ‘Mosquitos are resistant to antimalarial drugs..’, they have gained three out of 
the four marks. There are no mistakes within these points and appropriate scientific terminology, including 
organism names, has been used. The response then switches emphasis and discusses problems with the 
control of malaria, which was not required. The candidate has quite small writing and does not need to fill all 
the lines given, let alone extend beyond the printed lines. The final sentence may have been worthy of the 
final mark point if it had been qualified further.
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Example candidate response – grade E

Examiner comment – grade E
The candidate has outline knowledge of the disease and has gained two marks for a general statement of 
the distribution of the disease and a relevant reference to LEDCs (less economically developed countries).  
It is not clear whether the candidate understands the relationship between the mosquito, the parasite and 
reasons for their particular global distribution.  
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Question 3(a)

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
The candidate has produced a confident answer, giving four mark points for a maximum of three marks 
and only needing to use four lines. The use of the scientific terms ‘spherical’, ‘tertiary’, ‘hydrophilic’ and 
‘R-groups’ is in the correct context and is evidence of good understanding of the meaning of the term 
‘globular’ in relation to proteins.

Example candidate response – grade C

Examiner comment – grade C
This candidate has not had difficulty in deciding what was required in the response and has written quite a 
lot in order to gain two marks. The overall approximate shape of the protein could easily have been included 
to give the third mark. This account could have been more concise and should have used terminology 
appropriate to proteins, that is, tertiary structure, rather than ‘3D structure’.
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Example candidate response – grade E

Examiner comment – grade E
The candidate has gained one of the available three marks for an acceptable alternative description of 
tertiary structure. There is an attempt to give a general account of protein structure: there is some confusion 
between secondary and tertiary protein organisation, but in any case this area was not being assessed. 
An understanding of the difference between globular and fibrous proteins would have helped to give a full 
account of the features of globular proteins.
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Question 3(b)

 Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
For this theoretical practical situation, the candidate has skilfully applied knowledge and understanding of 
different sections of the syllabus, in particular section C (enzymes) to gain maximum marks. In (i), from an 
understanding that enzymes are specific in nature, the candidate was able to deduce that fungal and plant 
cell walls must be composed of different substances, if different mixtures of enzymes are used for their 
digestion. As this was a ‘suggest’ question and candidates were not required to know the chemical nature 
of the fungal cell wall, the correct idea was not negated by the suggestion that the fungal wall is composed 
of murein. This substance is the only other one within the confines of the syllabus that is different to the 
plant cellulose cell wall, so it was a sensible suggestion from the candidate. In (ii) the candidate gives a 
fluent, factual account of the importance of maintaining an optimum pH for enzyme action, and has covered 
more than enough points to gain the available marks.
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Example candidate response – grade C

Examiner comment – grade C
On reading the response it seems evident that the candidate appears to have a good knowledge and 
understanding of the topic areas covered by this question, and has not made any errors. However, in (i) 
the candidate has made the mistake of not qualifying the initial statement by stating some basic points: 
that plant cell walls are made of cellulose and that this means that fungal cell walls must be composed of a 
different substance. In (ii), the same style has been used: more detail would have resulted in more marks. 
Considerable thought and planning is required for both (i) and (ii) before giving a written response.
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Example candidate response – grade E

Examiner comment – grade E
This response is an attempt to answer the question: ‘Suggest an explanation for the fact that a mixture of 
enzymes is required to remove the walls of plant cells’. It is important to read through each question twice 
before answering.

For (ii) this candidate gained the introductory mark for knowledge of the term optimum and did not 
attempt to give more detailed information about the effect on enzymes above or below the optimum. More 
knowledge of the details regarding the effect of pH on enzyme action was required.
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Question 3(c)

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The candidate has consistently used the correct terminology, as instructed, throughout their response and 
has compared the differences in water potential inside and outside of the red blood cells in order to explain 
the movement of water. There is a clear structure to the answer, with each result being fully explained 
and comparisons made between 0% and 0.4% and between 1.5% and 3.0% salt solutions. To save time 
the candidate has used ‘w.p.’ for water potential and has indicated this in the first sentence, which is 
acceptable. ‘RBCs’ for red blood cells was also acceptable in this instance as the candidate was clear as to 
the direction of movement into or out of ‘cells’.
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Example candidate response – grade C

Examiner comment – grade C
The movement of water should be described in terms of water potential: the candidate did use the term 
correctly, but did not use the term osmosis, as instructed. Clear comparative statements concerning the 
water potentials inside and outside the red blood cells were given and each was followed up with an 
explanation of how this would affect water movement.

Example candidate response – grade E
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Examiner comment – grade E
Although the term ‘water potential’ was used in the response, the term ‘osmosis’ was not used, and a 
relatively easy mark was lost. Apart from the 0% salt concentration, the candidate did not refer specifically 
to the other concentrations and gave a general explanation which would only link to the 1.5 and 3.0% salt 
concentrations.

Question 3(d)

 [2]

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
This response is clear and to the point. A good explanation follows a correct description of what would be 
observed.

Example candidate response – grade C

Examiner comment – grade C
The candidate has gained the two marks allocated for the question but has wasted some time explaining 
why the cells would increase in size, which was not required. The incorrect spelling of ‘burst’ has been 
noted but has not negated the mark. The spelling mistake may have been spotted if the candidate had 
checked through their answer.

Example candidate response – grade E
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Examiner comment – grade E
The candidate has realised that the cells observed would increase in size. The exceedingly long second 
sentence is confused. The candidate has wasted time with such a long response and should have noted 
that a two mark allocation would not require eight lines of writing.  A simple follow-up sentence noting that 
a normal plant cell has a cell wall to prevent lysis, or bursting, would have sufficed.
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Question 4(a)
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Mark scheme
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Example candidate response – grade A / C

Examiner comment – grade A / C
This is a straightforward task for those candidates who have learned this area of the syllabus and who can 
think in a sequential manner. Grade A–C candidates should be able to gain maximum marks.

This candidate has correctly completed the flow chart and all spellings are correctly transferred from the list. 
The words have been crossed out, suggesting that the candidate has taken a methodical approach to the 
question.
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Example candidate response – grade E

Examiner comment – grade E
The candidate has had a number of attempts to complete the flow chart and has gained a mark for correct 
knowledge of vaccine and macrophages. There has not been a check on the completion of the chart, as the 
term ‘antibodies’ has been written into a blank space, when the word did not appear on the list. It is clear 
that this area of the syllabus, section J, Immunity, has not been well learned or understood.
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Question 4(b)
(b)  Explain why the person is unlikely to become ill if they are infected by the same pathogen some 

months later.  [3]

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
This candidate has given a good sequential and a clear consequential account of the immune response and 
has geared the response to explaining why the person is unlikely to become ill again. The correct scientific 
terminology has been used in the correct context.
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Example candidate response – grade C

Examiner comment – grade C
This candidate has attempted to convey the right idea, but is short of further detail and could qualify the 
answer with an explanation that there would be more lymphocytes produced in a shorter time period. The 
humoral (antibody production) side of the immune response has not been covered.

Example candidate response – grade E

Examiner comment – grade E
This candidate has not focused on explaining why the person is unlikely to become ill. A mark has been 
awarded to the benefit of the candidate, despite the fact that there is also some confusion as to the role of 
memory cells, as these are only mentioned as a product of the secondary immune response. To answer the 
question the candidate needed to get across the idea of fast speed of response and high level of antibody 
production.
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Question 4(c)
(c)  Some parents decide that their children should not take part in a vaccination schedule. 

  Suggest how a country-wide vaccination schedule can give protection against infection to 
unvaccinated children.  [2]

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
This candidate has explained the concept of herd immunity and it is evident that the candidate understands 
the concept. This answer could have been improved if the slight contradiction of ‘everyone is vaccinated’ 
and ‘most people are vaccinated’ had been corrected and if the ‘other people’ had been named as the 
‘unvaccinated children’.

Example candidate response – grade C

Examiner comment – grade C
This answer has gained a mark but it is not entirely clear that the candidate has a full understanding of the 
concept of herd immunity as the explanation is weak. The idea of a reduced pool of infected people, or 
protection of unvaccinated children as there is very little spread of the diseases should have been given. The 
second sentence suggests that the candidate is not confident with their initial explanation.
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Example candidate response – grade E

Examiner comment – grade E
This response, while possibly on the right lines, is too vague for marks to be awarded. Although the 
question concerns a health and social issue, the response should have been given in biological mark points.

Question 5(a)–(e)
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Mark scheme

Example candidate response – grade A

Examiner comment – grade A
The candidate has demonstrated knowledge and understanding from across the syllabus, as five different 
sections are represented. Spellings are all correct.
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Example candidate response – grade C

Examiner comment – grade C
This candidate has a good knowledge of different areas of the syllabus. The incorrect answer for (c) may 
reflect a question that was not read carefully enough.
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Example candidate response – grade E

Examiner comment – grade E
This candidate has gaps in their knowledge and has only been able to give two correct terms for the 
descriptions. This style of question, while outwardly appearing easy to tackle, requires candidates to think 
across a broad range of biological topics. It is most important for the candidate to re-consider and confirm 
the response in the light of re-reading the question carefully.
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Question 6(a)

 [2]

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
In (i), the candidate has given the correct type of cell, spelt correctly. The answer for (ii) is concise and to 
the point, with the correct use of terminology.

Example candidate response – grade C

Examiner comment – grade C
The type of epithelial cell is named correctly in (i). The mark in (ii) was given to the candidate’s benefit, 
as the description could have been improved with a clearer link between the expansion on inspiration and 
an increase in surface area for oxygen uptake. The correct scientific terminology is not used – ‘recoil’ was 
required, rather than ‘contraction’.
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Example candidate response – grade E

Examiner comment – grade E
The candidate has misinterpreted the question in (i) and has attempted to give two types of epithelial 
cell. Incorrect terminology, ‘contract’ has been used in (ii) instead of ‘recoil’. The candidate has a grasp of 
the idea that elastic fibres help to expel air, however the wording used is poor and the mark is only just 
warranted.

Question 6(b)

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
There is evidence that the candidate has measured the line X-Y as 75 mm, which has then been converted 
correctly to µm by multiplying by 1000. The correct formula for calculating magnification is given and the 
candidate has shown the calculated value as 340.9, correctly rounding up as instructed. Every step leading 
up to the correct answer is clear.

Example candidate response – grade C

Examiner comment – grade C
This candidate has gained the two marks for the correct answer and most steps leading to this can be seen, 
although this is less clear than the grade A example. This particular candidate has used a different method, 
by converting the mm and µm values to the SI base unit, the metre.

Example candidate response – grade E

Examiner comment – grade E
The candidate knows the correct formula to use but has not noticed that the answer was required to the 
nearest whole number and has lost a mark.
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Question 6(c)

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
From the list of features of a gas exchange surface that has been learned, the candidate has correctly 
identified two of these features that are also visible on Fig. 6.1. Note that the candidate has ensured that the 
mark point is given by including a brief qualification of the clearly-stated feature.

Example candidate response – grade C
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Examiner comment – grade C
There are two correct visible features outlined in this response. Both features could have been briefly 
qualified with a reference to gas exchange, for example in part 1 the sentence could have ended with  ‘…
for efficient uptake of oxygen’, and in part 2 the candidate could have included ‘for gases’ after the ‘short 
diffusion distance’.

Example candidate response – grade E

Examiner comment – grade E
A correct feature is given, with the incorrect spelling of epithelium being close enough to the correct word 
to be allowed the mark. The ‘large surface area’ feature of gas exchange surfaces is linked to the presence 
of many alveoli rather than the one alveolus shown, so the candidate’s idea of ‘higher surface area’ is not 
relevant; also this feature is not visible in Fig. 6.1.
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Question 6(d)
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Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The correct terminology, diffusion and concentration gradient, has been used to describe and explain the 
movement of gases. The candidate has organised the response in a logical way and has used a separate 
paragraph for the explanation for each gas. Good reference has been made to Fig. 6.2. In explaining the 
direction of movement of oxygen in the lungs, a descriptive comparison concerning pO2 in the alveolus and 
in the blood is given, which is supported by comparative numerical data. The situation in the respiring tissue 
is also explained correctly and in a concise manner. A similar style is adopted for the explanation for carbon 
dioxide.

Example candidate response – grade C
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Examiner comment – grade C
This candidate was able to apply well their understanding of gas exchange in the lungs to Fig. 6.2 and 
correctly compared differences in partial pressures of oxygen separately to differences in partial pressures 
of carbon dioxide. The question also asked for an explanation of gas exchange in the respiring tissue and 
the candidate ignored this half of the question, limiting the marks that could be achieved. An additional mark 
could have been gained for the use of the term diffusion in the correct context.

Example candidate response – grade E

Examiner comment – grade E
The candidate knew that the movement of oxygen was by diffusion from a higher to a lower partial 
pressure but has incorrectly made a comparison of the pO2 with the pCO2 in each location. A confident 
understanding of diffusion would have led the candidate to a comparison of the the partial pressures of 
oxygen in the blood with that in the alveolus, and then a comparison of the partial pressures of carbon 
dioxide.
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Paper 3 – Advanced Practical Skills

Question 1
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Example candidate responses – grade A

 [3]
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(iv) Prepare the space below and record your observations.  [5]

(v) Suggest how copper sulfate solution affects plant cell membranes. [1]
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(vi) Identify three significant sources of error in your investigation.  [3]

(vii) Suggest how you would make three improvements to this investigation. [3]

Examiner comment – grade A
(i) Three marks were awarded for making the correct decisions. This candidate showed a clear 

understanding of selecting more than four concentrations, using the 0.3% copper sulfate solution 
provided and the selected concentrations gave a good range to provide good results.

(ii) The candidate selected the correct variable of length.

(iii) The candidate answered the question by describing how the plant tissue would be measured and cut 
using a ruler to measure and the knife to cut the material.

(iv) Of the two marks for collection, the candidate gained the mark for deciding to collect at least five 
readings, for the second mark this candidate did not record their observations ‘after the first five 
minutes’ as required in step 8. 

 The marks for PDO recording were for presenting a clearly ruled table with headings for the 
independent and dependent variables including units which were only in the column heading.

 The candidate changed the units for the concentration so could not be awarded this mark. The mark for 
the dependent variable was awarded.

(v) The candidate showed an understanding that the cell surface membrane had become more permeable 
as a result of the copper sulfate solution.

(vi) The candidate correctly selected two significant errors. It is important that only those errors which 
might vary the readings are included.

(vii) The candidate gave three clearly described improvements to gain full credit.
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Example candidate response – grade C
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Examiner comment – grade C

(i) This candidate gained the marks for the four or more concentrations and choosing a suitable range. 
The candidate did not use the concentration provided to gain full credit.

(ii) The candidate selected the correct variable of length.

(iii) The candidate gained credit for one mark but did not describe how the material would be measured or 
cut.

(iv) The candidate gained both marks for the collection skills and the mark for deciding to collect at least 
five readings.

 The marks for PDO recording were for presenting a clearly ruled table with headings for the 
independent and dependent variables including units only in the column heading. This candidate did 
not have a column for the independent variable. A table of results should aim to provide the data so 
that trends and patterns can be observed.

(v) The candidate did not understand that the cell surface membrane had been damaged.

(vi) The candidate identified two significant errors correctly. For example the use of the syringe would 
affect all readings equally.

(vii) The candidate gained credit for describing how one improvement would be made. Candidates should 
try to consider improvements for the different variables, for example independent, dependent and 
standardised variables.
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Example candidate response – grade E
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Examiner comment – grade E

(i) This candidate gained full credit although the range was not even throughout the selected 
concentrations.

(ii) The candidate selected the correct variable of length.

(iii) The candidate gained credit for one mark but did not describe how the material would be measured or 
cut.

(iv) The candidate gained both marks for the collection skills and the mark for deciding to collect at least 
five readings.

 The marks for PDO recording were for presenting a clearly ruled table with headings for the 
independent and dependent variables including units only in the column heading.

 This candidate did not head the independent variable column as ‘percentage concentration’ and also 
included ‘%’ with the different concentrations. The candidate should not have included additional 
columns which were not recording results.

(v) The candidate showed an understanding that the copper sulfate solution had damaged the cell surface 
membrane.

(vi) The candidate attempted to correct the error or did not describe how a particular error would result in 
the readings varying as a result of the error instead of the change in the independent variable.

(vii) The candidate gained credit for describing how one improvement would be made. Candidates should 
try to consider improvements for the different variables, for example independent, dependent and 
standardised variables.
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Question 2

(a) (i) Draw a large plan diagram of a quarter of the specimen as shown in Fig 2.1. 

  Label the endodermis and the cortex.  [5]

 (ii)  Make a high-power drawing of one large xylem vessel and the single layer of cells touching a 
quarter of the vessel’s circumference. 

  Labels are not required.  [5]
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Example candidate response – grade A
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Examiner comment – grade A
(a) (i)  The candidate gained the PDO layout mark for the quality of their drawing which was un-shaded 

and used most of the space provided.

  For the three collection marks, this candidate understood that the plan diagram should not contain 
cells but did not follow the instructions to draw a quarter. The epidermis was drawn correctly with 
two lines. The innermost line did not follow the outline of each vascular bundle so this mark could 
not be awarded. 

  The candidate used their knowledge and understanding of the AS syllabus to decide to correctly 
label the cortex and endodermis.

 (ii) The candidate’s quality of drawing was awarded the PDO layout mark.

  The candidate was awarded the two collection marks for following the instructions carefully 
and observing a correct number of cells in a quarter. However, no air spaces would have been 
observed so this mark was not awarded. The PDO recording mark was for the detailed recording 
of the cell walls by drawing the middle lamella and the thickness of the cell wall between the 
surrounding cells. Two of the cells were drawn only just touching and this would not have been 
observed.

(b)   The PDO recording mark was for organising their observable differences into a table. This 
candidate was awarded the mark for a clear table with three columns for the feature and the two 
specimens.

  The candidate did not record any clear observable differences using the correct tissue terms and 
used the term ‘cell’ in the incorrect context.

(c) (i) These were PDO layout skill marks for plotting the chart.

   The candidate orientated the chart correctly but did not label the y-axis so could not be awarded 
the first mark.

  The scale selected for the y-axis did not use as much of the grid as 20 to 20 mm and was an 
awkward scale. The candidate needed to consider the precision of plotting to half a square so 
2 mm would be 2.5 and half a square 1.25 g cm–3, which is awkward, whereas 20 to 20 mm 
would be 2.0 to 2 mm and so half square would be 1 g cm–3.

 The candidate was awarded the plotting mark.

  The line mark could not be awarded as all lines should be sharp, clear and have an even thickness 
less than 1 mm. The corners of the bars should meet neatly.

 (ii)   The two marks for PDO display were for showing clearly the arithmetic formula and giving an 
answer to no more than three significant figures This answer was clearly presented and gained full 
credit.

(d)  The candidate read the question carefully and showed their knowledge and understanding of the 
translocation of sugars in phloem and the direction of movement to gain full credit.
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Example candidate response – grade C

 [5]

 (ii)  Make a high-power drawing of one large xylem vessel and the single layer of cells touching a 
quarter of the vessel’s circumference. 

  Labels are not required. [5]
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(c) (i)  Table 2.1 shows the results of an investigation into the contents of phloem sieve tube 
elements. [4]
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 [2]

[2]
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Examiner comment – grade C
(a) (i)  The candidate could not be awarded the PDO layout mark as the drawing went over the text of the 

question.

  For the three collection marks, this candidate understood that the plan diagram should not contain 
cells but did not follow the instructions to draw a quarter. The epidermis was drawn correctly with 
two lines. The innermost line did not follow the outline of each vascular bundle to be wavy. 

  The candidate used their knowledge and understanding of the AS syllabus to decide to correctly 
label the cortex and endodermis.

 (ii)  The candidate’s quality of drawing was not awarded the PDO layout mark as the nuclei were 
shaded.

  The candidate was awarded two collection marks for following the instructions carefully and 
observing a correct number of cells in a quarter. However no air spaces would have been 
observed so this mark was not awarded. The candidate did not draw cell walls so the PDO 
recording mark was not awarded.

(b)   The PDO recording mark was for organising their observable differences into a table. This 
candidate was awarded the mark for a clear table with three columns for the feature and the two 
specimens.

 The candidate gave three very clear observable differences using the correct tissue terms.

(c) (i) These were PDO layout skill marks for plotting the chart.

  The candidate orientated the chart correctly and labelled the y-axis fully so was awarded the first 
mark.

  The scale selected did not use as much of the grid as 20 to 20 mm and did not label every 20 mm 
on scale. The scale used was an awkward scale. The candidate needed to consider the precision 
of plotting to half a square so 2 mm would be 2.5 and half a square 1.25 g cm-3, which is 
awkward, whereas 20 to 20 mm would be 2.0 to 2 mm and so half square would be 1 g cm-3.

  The candidate was awarded the plotting mark.

  The line mark could not be awarded as all lines should be sharp, clear and have an even thickness 
less than 1 mm. The corners of the bars should meet neatly. The bars should not have been drawn 
touching but as separate evenly spaced bars.

 (ii)  The two marks for PDO display were for showing clearly the arithmetic formula and giving an 
answer to no more than three significant figures. The candidate showed the answer to the correct 
number of significant figures but did not show the complete working.

(d)   The question required an answer in terms of why there was sucrose in the phloem not why there 
was no sucrose in xylem.
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Example candidate responses – grade E
(a) (i) Draw a large plan diagram of a quarter of the specimen as shown in Fig 2.1. 

  Label the endodermis and the cortex.  [5]

 (ii)  Make a high-power drawing of one large xylem vessel and the single layer of cells touching a 
quarter of the vessel’s circumference. 

  Labels are not required. [5]
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(b)   Prepare the space below so that it is suitable for you to record the observable differences 
between the specimens on K1 and that in Fig. 2.2.

  Record your observations in the space you have prepared. [4]

(c) (i)  Table 2.1 shows the results of an investigation into the contents of phloem sieve tube elements.

  Plot a chart of the date shown in Table 2.1. [4]
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Examiner comment – grade E
(a) (i)  The candidate was not awarded the PDO layout mark for the quality of their drawing as the lines 

did not join up neatly.

  For the three collection marks, this candidate did not understand that the plan diagram should not 
contain cells. The epidermis was drawn correctly with two lines. The candidate did not draw a line 
for the innermost layer.

 The candidate confused the epidermis with the endodermis.

 (ii)  The candidate’s quality of drawing was not awarded the PDO layout mark as there were dots of 
unknown origin present.

  The candidate was awarded one collection mark for following the instructions carefully and 
drawing one xylem vessel with cells for a quarter. However too many cells were drawn in the 
quarter and no air spaces would have been observed so these marks were not awarded. The 
candidate did not draw cell walls so the PDO recording mark was not awarded.

(b)   The PDO recording mark was for organising their observable differences into a table. This 
candidate was awarded the mark for a clear table with two columns for the two specimens.

  The candidate did not record any clear observable differences using the correct tissue terms and 
used the term ‘cell’ in the incorrect context.

(c) (i) These were PDO layout skill marks for plotting the chart.

  The candidate orientated the chart correctly but did not label the y-axis so could not be awarded 
the first mark. The candidate selected the correct scale as 20 to 20 mm.  

  The candidate did not plot the bars in the order in which the data was provided so could not be 
awarded the mark. The line mark could not be awarded as the bars were drawn touching and 
should have been drawn evenly spaced.

 (ii)  The two marks for PDO display were for showing clearly the arithmetic formula and giving an 
answer to no more than three significant figures. The candidate showed the answer to the correct 
number of significant figures but did not show the complete working.

(d)   The candidate correctly identified translocation as the process used in the transport of sucrose in 
phloem.
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Paper 4 – A2 Structured Questions

Question 1(a)



Paper 4 – A2 Structured Questions

96 Cambridge International AS and A Level Biology 9700  

Mark scheme 

Example candidate response – grade A

Examiner comment – grade A
The candidate was able to correctly show that the reason why the mallard increased in numbers was due to 
a decrease in competition. Reference was also made to the reduction in numbers of the other birds being 
the result of hunting. The candidate could have got extra marks by referring to abiotic factors such as water 
pollution, pH or temperature changes.
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Example candidate response – grade C

Examiner comment – grade C
This candidate was able to score the first marking point by linking the increase in mallard numbers at the 
beginning of the answer with the fall in tree swallows and blue winged teals elsewhere in the answer. A 
reduction in a named food source, flying insects, also gained credit.

Example candidate response – grade E

Examiner comment – grade E
This question was designed to be accessible to grade E candidates and marks were achieved for mentioning 
a lack of flying insects as a food source. The first marking point was also achieved in two different parts of 
the answer.
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Question 1(b)

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The candidate clearly understood and explained several of the benefits of maintaining biodiversity. The fact 
that animals or plants may have medical uses in the future was stated along with economical reasons. A 
good link between insects and effective pollination of crop plants was made. The importance of maintaining 
food webs is a key factor in questions on biodiversity.

Example candidate response – grade C

Examiner comment – grade C
This candidate was able to give three good answers to illustrate the benefits of biodiversity, namely the use 
of building materials and tourism to give income to local communities.
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Example candidate response – grade E

Examiner comment – grade E
This answer highlights the possible consequences of starting a question with a view to returning to it later. 
Only one correct answer was eventually given.

Question 2(a)(i)
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Mark scheme

Example candidate response – grade A

Examiner comment – grade A
The candidate was able to clearly state that the enzyme used in the formation of the peptidoglycan wall is 
inhibited. This was followed by an accurate description of the bursting of the bacteria due to weaknesses in 
their cell walls.

Example candidate response – grade C

Examiner comment – grade C
This candidate has accessed similar marking points to the grade A candidate such as the bursting of the 
cells due to an inability to withstand turgor pressure. A specific reference to the technical aspect of cell wall 
production, formation of cross-links between peptidoglycan molecules, was also made earlier.
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Example candidate response – grade E

Examiner comment – grade E
The candidate has displayed reasonable knowledge of this topic by mentioning that enzymes involved in the 
formation of peptidoglycan cross-links are inhibited.
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Question 2(b)

 [4]
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Mark scheme

Example candidate response – grade A

Examiner comment – grade A
The candidate was presented with a graph showing the effect of antibiotics on different strains of bacteria. 
This candidate firstly indicated that without antibiotics the bacteria numbers would increase. Correct 
comments were then made regarding the decrease in numbers of both strains of bacteria when treated 
with antibiotics but that the wild type managed to maintain their numbers after 24 hours. Further credit 
could have been achieved by quoting figures from the graph.
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Example candidate response – grade C

Examiner comment – grade C
This candidate was able to obtain marks by using figures successfully to give a comparison between the 
effects of antibiotics on both strains. It is worth noting that marking point one was not awarded as both 
strains were not clearly mentioned.

Example candidate response – grade E

Examiner comment – grade E
The response of this candidate shows the accessibility of this question as marking points one, two and four 
were given for clear descriptive statements.
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Question 2(d)

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
This question required the candidate to link novel information about the relative survival of bacteria strains 
to the principles of natural selection. The mark scheme allowed only four correct responses for three marks 
and this candidate was able to state that the antibiotic acted as a selection pressure resulting in resistant 
bacteria surviving and passing on the advantageous alleles to their offspring. 
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Example candidate response – grade C

Examiner comment – grade C
Candidates sometimes lose marks by confusing allele with gene but this was not the case here where the 
candidate successfully referred to alleles throughout and scored full marks.

Example candidate response – grade E

Examiner comment – grade E
This candidate was only able to state that resistant bacteria would survive and did not really address the 
question in terms of natural selection.
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Question 3(b)
 [3]

Mark scheme

Example candidate response – grade A

Examiner comment – grade A
This question relied on knowledge and understanding of oogenesis and should have been straightforward. 
This candidate was able to achieve the first three marking points quite clearly. The only piece of information 
not given was the reduction in the number of chromosomes during meiosis.

Example candidate response – grade C

Examiner comment – grade C
The candidate was too imprecise in describing the role of mitosis by concentrating on the multiplication 
stage of the oogonia rather than the more important role in the production of oogonia in the first place. A 
correct reference to the division of a primary oocyte by meiosis was given but there was no mention of 
reduction division. 
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Example candidate response – grade E

Examiner comment – grade E
This candidate was only able to mention that the oogonia were produced by mitosis. The statement that 
meiosis produces secondary oocytes was too vague to score a mark.

Question 4(a)

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
The candidate was able to give a good description of the effect insulin has on the liver in the reduction of 
blood glucose concentration. It was good to see that the candidate had mentioned the binding of insulin to 
liver cell receptors. Increased uptake of glucose by the cells and increased glycogenolysis were responses 
that many grade A candidates would be expected to make.

Example candidate response – grade C

Examiner comment – grade C
This candidate’s answer highlights a common error which is to not read the question carefully enough. Here 
there is reference to both insulin and glucagon and their effects whereas only the effects of insulin were 
required. The candidate still managed to score two marks but time has been wasted.
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Example candidate response – grade E 

Examiner comment – grade E
The answer given by this candidate shows how important it is to thoroughly learn what would appear to be 
straightforward parts of the syllabus. The answer here is confused and contains inaccurate biology.
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Question 4(c)(i)
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 [3]

Mark scheme

 

Example candidate response – grade A

Examiner comment – grade A
This question required the candidate to compare the concentration of injected and inhaled insulin in the 
blood by referring to a graph. This candidate gave a clear answer using comparative statements and scoring 
full marks. Credit could also have been gained by using figures to back up the statements.

Example candidate response – grade C 
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Examiner comment – grade C
This candidate gave two clear comparative statements which gained credit. The last sentence attempted to 
use the data from the graph but was not precise enough.

Example candidate response – grade E 

Examiner comment – grade E
This answer is a good example of a candidate not following the command word of the question, namely 
compare. Here a description of the concentration of inhaled insulin was given followed by injected insulin.

Question 4(c)(ii)

 [3]

Mark scheme
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Example candidate response – grade A

Examiner comment – grade A
This question required a high level of analytical skill from the candidate. The relationship between two 
graphs was required to answer the question which this candidate did very successfully. A link between high 
concentrations of insulin in the blood, in one graph, to reduction of blood glucose concentration in the other 
graph was well made. A further point was also made of the reverse effect later on.

Example candidate response – grade C

Examiner comment – grade C
This candidate made a good effort to link the two graphs and was able to show that the greater initial drop 
in blood glucose concentration for inhaled insulin was due to the greater concentration of insulin in the 
blood. Comparative figures could have been used here to gain the third mark.
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Example candidate response – grade E 

Examiner comment – grade E
This answer illustrates the difficulty of this question for a grade E candidate. One general mark was 
achieved for linking insulin increase to glucose decrease but no explanation of the differences was 
forthcoming.

Question 5(a)

 [2]

Mark scheme

Example candidate response – grade A 

Examiner comment – grade A
The candidate displayed good knowledge in relating the ethanol tolerance of plants in flooded fields to the 
anaerobic respiration carried out by those plants.
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Example candidate response – grade C 

Examiner comment – grade C
This candidate has completely misunderstood the question as the answer has attempted to use some 
biology to show how the plants can make use of the ethanol; unfortunately this is inaccurate.

Example candidate response – grade E 

Examiner comment – grade E 
Unlike the grade C candidate this answer has avoided the question by describing some of the adaptations of 
plants such as rice growing in flooded fields.
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Question 6(b)

Mark scheme

Example candidate response – grade A 

Examiner comment – grade A
The candidate has made the link between the genotypes given with the resulting phenotypes and then has 
been able to explain the life expectancies of the three individuals.
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Example candidate response – grade C 

Examiner comment – grade C
The candidate has successfully explained the life expectancy of the three individuals but has not realised the 
significance of the heterozygote. The answer states that the individual would be resistant to malaria but not 
that they would not have full blown sickle cell anaemia.

Example candidate response – grade E 

Examiner comment – grade E
Here the candidate has not fully understood the significance of the link between the HbS allele and malaria. 
The only correct answer refers to the heterozygote not suffering from sickle cell anaemia.
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Question 7(a)

 [3]
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Mark scheme

Example candidate response – grade A 

Examiner comment – grade A
Answers to this question needed to be very precise to score full marks. The candidate has achieved this by 
clearly stating the source and action of auxin plus the effects on auxin concentration if the terminal buds 
were to be removed.

Example candidate response – grade C 

Examiner comment – grade C
This candidate was able to show that the auxin concentration would fall if the terminal buds were removed 
but did not explain why this would cause the side shoots to increase in length. 
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Example candidate response – grade E 

Examiner comment – grade E
This candidate’s answer illustrates a common error which is that auxin promotes lateral growth whereas in 
high concentrations it has the opposite effect.

Question 7(c)

 [3]

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
The candidate was asked to describe and explain the effect of auxin on the growth of side shoots. This 
answer scored full marks because valid points were made that included at least one descriptive marking 
point and one explanation marking point.

Example candidate response – grade C

Examiner comment – grade C
This answer only obtained one explanation mark, that auxin inhibits the growth of side shoots. An attempt 
was made to use the figures from the graph but the wrong curves were compared.
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Example candidate response – grade E 

Examiner comment – grade E
This candidate has assumed that auxin does promote the growth of side shoots because of the rise in the 
curve for paste plus auxin after 8 days. No comment has been made about the lack of growth during the 
first 8 days which contradicts the candidate’s statement.

Question 8(b)

 [4]

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
This candidate has produced a clear outline of the differences between the two types of 
photophosphorylation to score full marks. It is worth noting that the mark scheme has an internal maximum 
of three marks for non-cyclic photophosphorylation so, in order to score full marks, a candidate must 
comment on both processes.

Example candidate response – grade C 

Examiner comment – grade C
The candidate has started the answer by repeating a large part of the introductory information; this is both 
unnecessary and time consuming.
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Example candidate response – grade E 

Examiner comment – grade E
An attempt has been made to list differences between the two systems, which is a valid way to answer 
such a question. However, none of the statements made were credit-worthy.
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Question 9(a)

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
This free response question asked the candidate to outline the behaviour of chromosomes during meiosis. 
The answer was very well written and scored full marks due to the clear way it was presented. The 
candidate had learnt the topic well and could visualise the process in order to describe it in a sequential way.
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Example candidate response – grade C 
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Examiner comment – grade C
This candidate’s response was very similar to that of the grade A candidate and was very clearly written. 
It is useful to note that grade C candidates can score high marks in these types of question with thorough 
learning and careful planning.

Example candidate response – grade E
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Examiner comment – grade E
The accessibility of this question is shown by the good answer given by this grade E candidate.

Question 9(b)

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
This carried fewer marks than part (a) and answers required more precision. This candidate scored four 
marks early on about the ways that gene mutation can occur but then gave a lot of irrelevant information 
about protein synthesis and the consequences of gene mutation.
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Example candidate response – grade C 

Examiner comment – grade C
This candidate noted that gene mutation could be due to base substitution but wasted time with 
unnecessary information about sickle cell anaemia.
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Example candidate response – grade E 

Examiner comment – grade E
The candidate has not really tackled the question properly and has simply listed random statements loosely 
concerning gene mutation, several of which are incorrect.
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Question 10(a)

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
This question required the candidate to think synoptically and bring together various parts of the syllabus. 
This proved to be difficult and many candidates found it hard to score more than a few marks. Three marks 
were awarded to this candidate. 
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Example candidate response – grade C 

Examiner comment – grade C
This candidate has tried to cover many parts of the syllabus but the examples given are too vague and many 
are not of A level standard.
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Example candidate response – grade E 
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Examiner comment – grade E
This candidate has made a very similar attempt to the grade C candidate, with similar results.
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Question 10(b)

Mark scheme
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Example candidate response – grade A 

Examiner comment – grade A
This question was much more straightforward than part (a) and the candidate was able to give a good 
comparison of the different energy values of the three respiratory substrates. Full marks were awarded. 
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Example candidate response – grade C 

Examiner comment – grade C
This candidate made an accurate statement about the higher energy values of lipids and did link this to lipids 
having more hydrogen atoms and more C-H bonds. Credit could have been obtained by further detail regarding 
the use of lipids as respiratory substrates. 
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Example candidate response – grade E 

Examiner comment – grade E
This candidate has given a brief description of each substrate in turn with little or no explanation for the 
differences in energy values.
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Paper 5 – Planning, Analysis and Evaluation

Question 1(a)
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Example candidate response – grade A
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Examiner comment – grade A
(a) (i)  This answer was typical and incorrect. Although it was recognised that the source of the leaves 

was relevant, this concept was not followed through to reach the correct conclusion that it was 
the light exposure or light intensity that caused any observed differences in the two types of leaf. 

 (ii)  The answer gained the maximum number of marks for this section and exemplifies the expected 
approach. Each aspect of the leaf measurements shown in Table 1.1 was addressed and a suitable 
method by which the results could have been obtained was described. The suggested methods 
were not always fully described. For example, to obtain the total surface area both sides must be 
included, this answer only explains how to calculate one surface. Similarly, the answer refers to 
using a weighing scale to find the mass of leaves, but does not consider that dry mass would be 
more effective. 

Example candidate response – grade C
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Examiner comment – grade C
(a) (i)  This answer shows a misunderstanding of the difference between an independent variable and a 

standardised variable. The answer is effectively repeating the information given in the question in 
the introduction to Fig.1.1 and 1.2. 

 (ii)  The answer shows the expected approach, but the methods described for measuring the various 
features of the leaf are not, in all cases, well described. The answer refers to cutting internodes, 
but does not suggest how this is standardised, either by selecting the same height, same location 
on the stem or any other suitable method of sampling. The method described for measuring the 
surface area was incorrect. The formula of L x W = Area is suited to a square of rectangle. Using 
the formula for calculating the area of a circle would have been acceptable. The letters L and W 
were assumed to refer to length and width as the previous part of the answer stated that these 
were measured. However, unless recognised SI abbreviations are used, it is better for these to be 
written in full, or the abbreviation linked to the word at some point in the answer. The description 
of how to obtain the ratio of mean leaf surface area: leaf mass, stated only that the figures for 
mass and surface area should be used, but not how they would be used. Answers to this type of 
question should show how the mathematical processes would be carried out, in this case dividing 
the surface area by the mass. 

  Other features of the procedure, such as calculating standard deviation (s) or standard error (SM) 
and safety could also have been included.
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Example candidate response – grade E
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Examiner comment – grade E
(a) (i)  This answer appears to be a guess or an assumption that the first feature in Table 2.2 is the 

independent variable.

 (ii)  The first part of this answer suggests a misunderstanding of the information given. The answer 
refers to using different species and also to different plants. The question clearly refers to using 
the same plant. This answer illustrates how important it is for candidates to read the question and 
to make sure that they understand the information provided. The answer did, however, show the 
expected approach, but was limited to a basic statement about the apparatus that would be used 
to measure internode length, mass and water loss. Within the answer there were a number of 
statements that drifted away from the main idea also suggesting a limited understanding of the 
question. For instance, the statement ‘from the mass obtained the student will be able to know 
which type of leaf lose more water’, does not follow from the previous sentence or relate to the 
following reference to using a potometer. The sentences following the reference to a potometer 
also drift away from the point of the question. The part of the answer that refers to using a string 
to measure the distance around the leaf does not give any indication of what this will be used for. 
If it is to calculate leaf surface area, then this is not the usual way, by using the radius of a circle. 
In the last paragraph the answer could have gained a mark for maintaining a constant environment 
while using a potometer, but the suggested method of using an air conditioner is not acceptable. 
The purpose of air conditioners is to remove heat and humidity not to maintain a constant 
temperature. The answer also shows confusion about the purpose of a fan, in terms of maintaining 
a constant environment it would provide a constant air flow rather than a constant air supply.
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Question 1(b)
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Example candidate response – grade A
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Examiner comment – grade A
(b) (i)  This answer is completely correct, with an appropriate rounding up of the recurrent figure of the 

final answer.

 (ii)  This answer is an excellent example of how to calculate the number of degrees of freedom as all 
the steps in the sequence are clearly shown.

 (iii)  This is also an excellent example of how to explain the meaning of a statistical test. There is a 
clear statement about the values of t in relation to the critical value, and also indicated where this 
value would lie in Table 1.2. The answer then explained why the values are significant. This answer 
is particularly good as it is clear that both the value of t given in the question, and that which has 
been calculated, have been considered.
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Example candidate response – grade C

Examiner comment – grade C
(b) (i) This answer is completely correct. 

 (ii)  This answer is correct and illustrates the minimum that would be needed to gain the mark. The 
formula, 2n-2, would be insufficient if there was no explanation of ‘n’.

 (iii)  This is an answer to a different question, which is why a t-test was used for this data. It illustrates 
the importance of reading the question being asked.
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Example candidate response – grade E
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Examiner comment – grade E
(b) (i)  This answer suggests a number of misunderstandings of the question or a limited understanding 

of how to carry out a t-test. The data written in the first line of the formula is not comparing 
the means of internode length. The figure of 55 is for shaded leaves, mean surface area: mass 
ratio and the figure of 23 is for shaded leaves, mean internode length. The value in the second 
line of the formula, based on the additional working, appears to have been obtained by using a 
simultaneous equation. Table 1.1 shows the standard deviation for each of the data sets. The mark 
achieved is an allowed mark for correctly using the figure obtained from their incorrect use of the 
formula. In many cases, ‘error carried forward’ marks are given for showing the correct method of 
processing the data, so that a single error does not result in the loss of all of the marks. 

 (ii)  This answer also shows an uncertain knowledge of statistics. The answer is almost correct, but 
the use of symbol for ‘mean’ number rather than the actual number meant that the mark could not 
be given.

 (iii)  Although the answer refers to a correct position for the critical value in Table 1.2, there is not 
enough explanation about how this was used to decide if the value of t was significant. The latter 
part of the answer was a contradiction. The answer suggests a misunderstanding of the meaning 
of ‘null’ hypothesis. 
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Question 1(c)
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Example candidate response – grade A

Examiner comment – grade A
(c) (i)  This answer shows an understanding of both of the key ideas for this question. The idea of 

counting the number of eyepiece units was not well expressed and there was some confusion 
about how the calibration should be used to find an actual value. However, it was clear that the 
principles of measuring actual size using a microscope was known. 

 (ii)  The answer addressed the question, but in parts lacked sufficient detail to gain more marks. 
For instance, the reference to elongated palisade cells in the leaves of the exposed side of the 
plant was correct, but also needed to link this to the number of chloroplasts as well as to light 
absorption. The answer also made a correct connection about the thickness of the cuticle and 
transpiration for the exposed leaves. The answer, however, lacked any conclusions related to the 
shaded leaves. A better answer would have drawn conclusions about both types of leaf.
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Example candidate response – grade C

Examiner comment – grade C
(c) (i)  Although this answer makes an acceptable reference to calibration, it was not well explained. 

A better answer would have described counting the number of eyepiece units matching a slide 
micrometer unit. The rest of the answer only states ‘the thickness can be found’, it did not give 
any indication of how this could be achieved.

 (ii)  The answer showed an understanding of the requirements of the question, but the connections 
between the adaptations and environmental factors were often incorrect. The emphasis was 
on the adaptations of shade leaves and showed an understanding that a large surface area 
would optimise the absorption of the limited light. The other parts of the answers were rather 
muddled. For instance, the answer correctly stated that the shaded leaves had fewer chloroplasts 
in the palisade, but did not relate this to the overall distribution of the chloroplasts. This part of 
the answer also made a partial link to ‘not enough sunlight’ but implied that there were fewer 
chloroplasts because there is less light, which is not a valid conclusion if the spongy mesophyll 
is taken into account. Later in the answer, the number of chloroplasts in the spongy mesophyll 
was mentioned but in the incorrect context of water availability. The answer also made a correct 
statement about the thickness of the shaded leaves, but again made an inappropriate connection 
to the concentration of gases inside the leaf, rather than the light penetration.
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Example candidate response – grade E

Examiner comment – grade E
(c) (i)  This answer illustrates the importance of reading the information given, which quite clearly stated 

that an eyepiece graticule was used for the measurements of sections cut from of leaves. The 
answer described using a micrometer screw gauge and whole leaves.

 (ii)  The answer started as expected by linking the larger surface area of shade leaves to light 
absorption. Although it was not well expressed, the implication seemed to be that the light 
availability was limited, so a mark was awarded. The rest of this answer was a description of the 
observable differences in structure between the two types of leaf, suggesting some uncertainty 
about either the expectation of the question, or the reasons for the adaptations of the two types of 
leaf.
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Question 2(a)
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General comment
Two of the examples, both borderline grade C, reflect the pattern of ‘better’ answers to this question. 
There is also an example of an answer that did not gain any marks, but showed some of the range of 
misconceptions that occurred in this question.

Example candidate response – grade C

Examiner comment – grade C
(a) (i)  This answer gained both marks as the controlled variables have been described clearly. Often 

answers stated ‘size of the crustacean’ which is not acceptable. Other answer stated ‘time’ 
without any further expansion, which is also not acceptable. 

 (ii) The answer was also clearly stated.

 (iii)  This answer did not really address the question and appeared to be a guess. As the heart rate was 
the dependent variable, then factors that might cause a change in the heart rate of the crustacean, 
or the technique used for counting should have been considered. 

 (iv)  This illustrates the common error for this part of the question. The term used was accuracy, but 
the explanation was about reliability. 
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Example candidate response – grade C 

Examiner comment – grade C
(a) (i)  There was some confusion between the controlled variables and the independent variable. It was 

possible that the answer of ‘temperature’ was intended to be about keeping each of the individual 
temperatures used constant during the time of measuring. However, as temperature was the 
independent variable of the investigation, it could not be credited. It may well be true that the 
value of the independent variable had to be kept constant at each of the tested points, but this 
should not be given as an answer about controlled or standardised variables. 

 (ii) This was a clearly stated answer. 

 (iii) This was also a clearly stated answer.

 (iv)   The answer showed a common misunderstanding. The number of replicates is a means of 
improving reliability. Accuracy is more commonly improved by using a better way of measuring the 
dependent variable. 
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Example candidate response – grade E

Examiner comment – grade E
(a) (i)  Temperature was the independent variable and the number of crustaceans used was a means of 

improving reliability.

 (ii) This was a variable that was controlled.

 (iii)  This answer suggests a misunderstanding of the experimental procedure in which the five 
crustaceans were the replicates. 

 (iv)  This further supports the view that reliability, accuracy and the role of replicates was not 
understood. 
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Question 2(b) and (c) 
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Example candidate response – grade A

Examiner comment – grade A
This was an excellent answer to both parts (b) and (c) of the question. Each answer was clearly explained. Part 
(c) was particularly well answered as the temperatures quoted were correct and both aspects of support for the 
hypothesis were addressed.
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Example candidate response – grade C

Examiner comment – grade C
(b) (i)  This answer illustrates a common misconception that percentage change is a way of testing a 

hypothesis.  

 (ii) Illustrates a way of answering this question by using a formula and data from Table 2.1.

 (iii) Was correct.

(c)   This illustrates different features of some weaker answers. The question was an evaluation of 
results, so the answer should include a reference to both support and lack of support for the 
hypothesis. 
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Example candidate response – grade E

Examiner comment – grade E
(b) (i) and (ii) were well answered.

 (iii)  There was a contradiction in this answer. The first sentence about the heart rate decreasing is 
correct, although the explanation was not required. However, the second sentence was a direct 
contradiction and is not supported by the data in the question, so a mark could not be allowed.

(c)    This answer illustrates the common theme of poorer answers. There is a general understanding 
of the expected answer, but the data quoted is far too vague. For instance, ‘up to a certain 
temperature’ is meaningless; the actual temperature should be quoted. The figures quoted for 
specimen 3 are from Table 2.1, but were related to time rather than temperature. The reference to 
time may have been a ‘slip of the pen’, but there was insufficient evidence in the rest of the answer 
to give any ‘benefit of doubt’. The statement ‘after 35°C, the rate decreases’ was incorrect as 
above 30°C  the heart rate was decreasing.
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