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The paper was the eighth cycle of the new specification and tested respiration, internal 
environment, coordination, and gene technology. 
The scope of the questions provided a good opportunity for students to demonstrate their 
knowledge and understanding of these topics.  
There was an equal balance between topics 7 and 8. 
The questions on this paper yielded a very wide range of responses with some excellent 
answers given. This resulted in an excellent spread of marks, across the full range (range 14 
– 76) 
 
There were some parts of questions that were left blank particularly at the end showing 
some evidence that students might have had insufficient time to complete the paper. Many 
students made an attempt at questions on the article which was the final question. 
However, there were more blank questions for the article possibly indicating the lack of time 
for detailed analysis and preparation of the article due to time and preparation constraints 
over the last few years. There is clear evidence that some students are studying the article 
in detail while others only have a brief experience of it. As it accounts for 22% of the total 
paper mark time needs to be allocated to study it. 
 
There were some straightforward questions demanding recall that yielded high marks across 
the cohort and some more demanding questions that discriminated well. Multi choice 
questions were well answered and proved to be a good source of marks particularly for 
grade E students. There were many responses which were well articulated showing 
excellent use of biological technology in context. 
 
However, it is still evident that some students do not pay sufficient attention to the 
command word used in the question. This is particularly true of ‘determine’, ‘deduce’ and 
‘comments’ questions where descriptions failed to gain the full marks. A greater range of 
command words were used in this paper. 
 
Graphs relating to novel situations continue to be problematic for students. Many students 
did not refer to the data provided in the graphs and often failed to appreciate the units for 
axes of the graphs. Responses needing calculations were very varied. However there does 
seem to be an area that is improving as students become more aware of the nature and 
demands of this type of question. Clearly this has been a focus of both teaching and 
practice. Unit conversion and conversion to standard form still present problems to many 
students. Students need to be careful to follow the instructions in the stem of the question 
eg. the number of significant figures, or the number of decimal places. 
 
‘Suggest’ questions offered students the opportunity to show their knowledge and 
understanding from across the specification.  
Questions which demanded analysis, explanation, and application of knowledge to 
unfamiliar contexts were seen to be more challenging to students and proved to be 
excellent for discrimination. 
A large number of centres are clearly using our mark schemes and examiner reports to 
prepare students. This is particularly evident where similar mark points have appeared on 
previous papers. eg. Q4ciii cardiac output. However, care must be taken not to just use the 



points from previous mark schemes without relating it to the context of the current 
question. 
 
 
Q1ai Nearly every student was able to state correctly which enzyme is used in the 
production of recombinant DNA. 
 
Q1aii  Targeted at grade E, most students correctly identified where DNA was to be found in 
bacterial cells. 
 
Q1aiii  Again targeted at grade E, nearly every student correctly identified the bond which 
joined nucleotides in a single strand of DNA. 
 
Q1b In this question students were asked to describe how genes can be switched off by 
transcription factors. Many responses tried describing how genes were switched on and off 
without reference to transcription factors. This limited the number of marks that could be 
obtained. 
 
This is an example of a response which scored 3 marks: 
 
 

 
 
This is an example of a response which scored 3 marks: 
 
 
 
 

Q2a  In this question students were asked to describe how the pupil of the eye dilates 
and contracts in response to changes in light intensity. Some students did not describe what 
the change in light intensity could be. Most responses correctly indicated the effect of high / 
low light intensities on the size of the pupil. However several got the contraction and 
relaxation of the radial and circular muscles the wrong way round. Many students did not 
state that the muscles involved were antagonistic. 

 
This is an example of a response which scored 4 marks: 
 



 

 
 
This is an example of a response which scored 4 marks: 
 

 
 

Q2bi This multi choice question was answered correctly by the majority of students. 
Centres are reminded of the importance of ensuring that answers to MCQ items are clear 
and ambiguous. Students must ensure they follow the instructions of how to change their 
answers to ensure their answer can be marked. 



 
Q2bii This question asked students to identify which drugs would increase nerve 
transmission. Most responses were correct. 
 
Q2biii In this calculation students were tasked with calculating the increase in diameter of 
the pupil when moving from direct sunlight to complete darkness. The most common error 
here was not converting the radius from the area calculation to the diameter. Some 
students just put an answer down without any workings. This is fine if the answer is correct 
but leads to 0 marks if the answer on the answer line is incorrect. Centres are reminded of 
the importance of giving working out in questions, especially in longer calculations. 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
 
 
This is an example of a response which scored 1 mark: 
 



 
 
Q3ai In this question students had to calculate the volume of the lesion in the brain. They 
were provided with the formula for the volume. Again, conversion between diameter and 
radius was missed by many students. As π could be a range of figures depending on the 
source eg. scientific calculator there was a range of acceptable answers. Many students did 
not take careful note of the instruction to give their answer to two decimal places.  
 
This is an example of a response which scored 2 marks: 
 
 
 
 
 
This is an example of a response which scored 2 marks: 
 

 
 
This is an example of a response which scored 1 mark, due to not giving their answer to 2 
decimal places: 
 



 

 
 
Q3aii in this question students needed to calculate the actual width of the lesion labelled B 
between points X and Y. and give the answer to 2 significant figures. Relatively few students 
here obtained full marks due to either inaccurate measuring or not giving the answer to 2 
significant figures. 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
 
This is an example of a response which scored 1 mark: Answer not given to 2 significant 
figures. 
 



 
 
Q3b This question asked students to suggest why a dye might be given during the MRI 
scan. As this was a suggest question which was very open ended a wide variety of responses 
were accepted. The majority of students gained credit here. The most common errors were 
the result of mixing MRI up with CT scan or PET scan. No credit was given where the 
suggestion was about the MRI process.eg. to make scanning easier. 
 
 
This is an example of a response which scored 1 mark: 
 

 
 
 
This is an example of a response which scored 1 mark: 
 

 
 
 
Q3c In this question students were asked to explain why ADEM causes problems with 
walking. Many responses achieved full marks. However several responses stated the 
destruction of myelin sheath but then did not go on to explain the outcome of this and how 
it affects walking. 
 



This is an example of a response which scored 2 marks: 
 
 

 
 
This is an example of a response which scored 1 mark with mark point 2: 
 
 

 
 
 
 
 
Q4a Students were given a table showing the mean resting heart rate and mean lifespan 
for seven mammals. They were asked to describe two conclusions that can be drawn from 
these data. Surprisingly, many students did not get full marks here as they focused on the 
size of the mammals and the effect on heart rate and lifespan. 
 
This is an example of a response which scored 2 marks: 
 



 

 
This is an example of a response which scored 2 marks: 
 
 

 
 
 
This is an example of a response which scored 1 mark: 
 

 
 
Q4bi This MCQ asked students to correctly identify the heart rate from the trace given in 
the question. Although the majority correctly identified the answer a significant number 
calculated it incorrectly from the trace. 
 
Q4bii Here students needed to describe two differences shown between trace A and trace 
B. In the trace diagram the ECG was labelled to show PQRST and students were expected to 
use these labels in their answer.  
It is important to take careful note of the command word, as many students tried to explain 
why there was a difference between trace A and B and what was happening at respective 
points, whereas a description was required.  



Centres are reminded of the importance of using comparative language in these types of 
questions.  
 
This is an example of a response which scored 2 marks: 
 
 

 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
Q4ci In this question students had to suggest two reasons why humans can have a 
different lifespan from other mammals. As this was a ‘suggest’ command word a wide 
variety of responses were acceptable.  
The most common error was stating about the higher intelligence of humans with a better 
heart and circulatory system. Ideally what was being looked for is what the human could do 
for itself to extend their lifespan and secondly what others could do for them to extend their 
lifespan. 
 
This is an example of a response which scored 2 marks: 
 



 
 
This is an example of a response which scored 2 marks: 
 

 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
Q4cii Here students needed to state why cardiac output provides more information than 
the resting heart rate. This was very well done with the majority gaining one mark. The most 
common response was the formula for cardiac output, with correct references to stroke 
volume also frequently seen. The most frequent error related to oxygenated blood. 
 
This is an example of a response which scored 1 mark: 
 
 



 
 
This is an example of a response which scored 1 mark: 
 

 
 
This is an example of a response which scored 0 marks: 
 

 
 
Q4ciii In this question students were asked to describe how the nervous system affects 
cardiac output to enable the giraffe to run at this maximum speed. Similar question have 
appeared in recent papers and as a result this was well answered with many students 
gaining full marks. Centres are reminded that terminology such as ‘signals’ is not 
creditworthy at this level.  
 
This is an example of a response which scored 4 marks: 
 
 



 
 
This is an example of a response which scored 4 marks: 
 

 



 
Q5a Here students had to describe how a neurotransmitter allows an impulse to be 
transferred to an adjacent neurone. Again a common focus of question in recent sessions. 
Students have clearly learnt this well and most answers reflected this. Key elements that 
were missed by some students included not specifying pre or post synaptic membrane and 
the diffusion of the neurotransmitter. 
 
This is an example of a response which scored 4 marks: 
 

 
 
 
This is an example of a response which scored 4 marks: 
 
 



 
Q5b In this question students were tasked with describing how E.coli could be genetically 
engineered using the Madagascar periwinkle to produce serotonin. Genetic engineering has 
frequently appeared in past papers. Students clearly have an idea of the concept and the 
methods involved. However the context is new and unless the response focused to the 
specific context full marks could not be obtained. 
 
This is an example of a response which scored 4 marks: 
 
 



 
 
This is an example of a response which scored 4 marks: 
 

 
 
Q5c In this question students were provided with a graph showing the concentrations of 
serotonin and tryptophan in a culture over a 50 hour period. Students were asked to discuss 
the changes shown in the graph and to use the information in the question to support their 
answer. The lower grade marks were obtained by most students describing the relative 
concentration changes for serotonin and tryptophan. The higher-grade marks seemed to be 
less attainable as few students made reference to enzymes A and B or suggested why the 
rate of serotonin started to level off.  



 
This is an example of a response which scored 4 marks: 
 

 
 
This is an example of a response which scored 4 marks: 
 

 
This is an example of a response which scored 4 marks: 
 
 



 
 
 
Q6ai In this MCQ students had to suggest which row in the table shows the effect of an 
increase in adrenaline in a mammal on breathing rate and heart rate. The majority of 
responses were correct. 
 
Q6aii Students were given a table showing the changes in heart rate of Daphnia in differing 
concentrations of nicotine and adrenaline. They were asked to deduce the effect of the 
combination of these chemicals on the heart rate of Daphnia.  
It was clear that most students did not take careful note of the key idea in the question 
‘combination of these chemicals’. As a result, full marks were seldom obtained. Students 
need more practice in the command word ‘ deduce’. 
 
This is an example of a response which scored 3 marks: 
 

 



 
This is an example of a response which scored 3 marks: 
 

 
 
 
 
Q6b Another MCQ that was well done. Students could accurately identify the description 
of a gibberellin. 
 
Q6c The level based question. Students were provided with data on short and long day 
plants flowering and a graph detailing the effect of gibberellin on mean number of flowers. 
Students were asked to discuss how phytochromes and gibberellins affect flowering in 
plants. They had to use their own knowledge and the information in the question to support 
their answer. 
Students are becoming more experienced in the demands of this level based question 
format. Responses are improving with many more level 3 responses. For some reason 
several responses detailed the effects of gibberellin on seed germination. 
 
 
This is an example of a response which scored 6 marks: 
 



 
 
This is an example of a response which scored 6 marks: 
 



 
 
 
 
This is an example of a response which scored 6 marks: 
 



 
 
Q7ai In this MCQ students needed to correctly identify the row in the table which  shows 
the energy use in muscle contraction. The majority of students answered correctly. 
 
Q7aii This question wanted the students to describe the sliding filament theory of muscle 
contraction. It did not matter where in the sliding filament model cycle the student started, 
however the events had to be in the right sequence to gain credit. A few of the descriptions 
were very muddled. Many students showed a detailed knowledge of the events leading to 
muscle contraction, and gained full marks. 
The most common mistake made by students was to confuse the power stroke with the 
myosin head returning to its upright position. 
This is an example of a response which scored 4 marks: 
 
 



 
 
This is an example of a response which scored 4 marks: 
 
 

 
 
Q7b In this question students were provided with a table comparing muscle mass in 
different muscles of two ostrich species. This question asked the students to come up with 
two conclusions about the mean mass of muscles from the data. This was done fairly well by 



the majority of students. Occasionally students did not gain the second mark point because 
they merely repeated their first statement but in a different way. Students are reminded of 
the importance of comparative language. 
 
This is an example of a response which scored 2 marks: 
 

 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
Q7bii  This question was about the validity of conclusions drawn from the data. Students 
were asked to make relative comments.  
Some students did not refer to validity in their answers. 
Some gave both high and low validity reasons while others concentrated on just low validity. 
Comments were made on the size of error bars / SDs but often not linked to significance 
difference / variability. Centres are reminded that students need to practice making precise 
answers rather than general statements. Most students obtained one mark, but few got 
both marks available. 
 
This is an example of a response which scored 2 marks: 



 

 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
Q7biii This calculation involved the calculation of percentage difference. Students were 
provided with the formula and asked to give their answer to two decimal places. This final 
point for the answer was often missed. Surprisingly a number of students made no attempt 
at the calculation even though they were provided with the formula.  
 
This is an example of a response which scored 2 marks 



 
 
This is an example of a response which scored 2 marks 
 

 
 
This is an example of a response which scored 1 mark 

 
 
Q7c In this question students were tasked with describing the role of the hypothalamus 
in maintaining a steady internal temperature. This question was not answered well for 
several reasons.  
The context of being ostrich thermoregulation was unfamiliar to students and students did 
not describe the link between the hypothalamus and the response. Clearly students knew 
what happened to return the body temperature back to normal when temperature raised or 
lowered, with marking point four being the most commonly awarded. 
 
This is an example of a response which scored 3 marks: 
 



 

 
 
This is an example of a response which scored 3 marks: 
 
 

 
 
 
 
This is an example of a response which scored 2 marks: 



 

 
 
 
Q8a The first question based on the articles that were studied. In this question students 
were asked to give the meaning of the term ‘sensory organ’. The first point was often seen 
as responses contained reference to group of tissues working together. However the second 
mark point was often missed as many students started to give the meaning of a sense organ. 
 
This is an example of a response which scored 2 marks: 
 
 

 
 
This is an example of a response which scored 2 marks: 
 



 

 
 
 
Q8b In this question students had to complete a table comparing the features of the 
fascia and ligaments. This was generally well done. The question stem asks students to use 
ticks and crosses. However, two key errors that were seen were leaving boxes blank or 
giving a hybrid tick and cross. Neither were creditworthy. 
 
This is an example of a response which scored 2 marks 
 

 
 
This is an example of a response which scored 2 marks 

 
 
Q8c Students had to describe how the fascia generates a ‘diffuse pain’. Only a minority of 
students achieved full marks here. Many students struggled to put the 3 elements together 
– stimulus reception – impulses generated – pain perceived by the brain. 
 
This is an example of a response which scored 3 marks 
 



 
 
This is an example of a response which scored 3 marks 
 

 
 
 
Q8d In this question students were asked to explain how inflammation in the fascia is 
caused. There was a mixed response to this question. Many students explained in general 
terms how inflammation is caused and the nature of the immune response, without any 
reference to the fascia. Answers which do not relate to the given context will not achieve 
full marks. 
 
This is an example of a response which scored 3 marks 
 



 
 
This is an example of a response which scored 3 marks 
 

 
 
Q8e This question asked the students to describe how fibroblasts within the fascia could 
be transformed into myofibroblasts. This question proved to be challenging to a large 
number of students.  
Some students had taken careful note of similar questions in recent years on gene 
expression and translation of proteins causing changes in cells. However, application to the 
context of myofibrasts was essential to get full marks. Many responses were very 
generalised. 
 
This is an example of a response which scored 4 marks 
 



 
 
 
This is an example of a response which scored 4 marks 
 
 

 
 
 



Q8f In this question students needed to explain how lymph is moved in one direction in 
the lymphatic system. This question was well answered by most students as many responses 
related knowledge of blood vessels to the lymph vessels.  
This is an example of a response which scored 3 marks 
 
 

 
This is an example of a response which scored 3 marks 
 

 
 
 
Q8g The final question asked students to suggest how aging may have an adverse effect 
on the structure of the lymphatic system. Again the best responses related student 
knowledge to the blood vessels and included specific references to the article. This question 
was generally well answered by the majority of students. 
 



 
This is an example of a response which scored 3 marks 
 

 
This is an example of a response which scored 3 marks 
 
 

 
 
SUMMARY 
A few suggestions for improving student performance are given below. 

• students need to have time study the article and give sufficient time to answering 

these questions in an exam. 

• students need to refer to the command word used in the question and focus their 

answer in an appropriate manner. Appendix 7 in the specification lists all the 

command words and their meaning. This is particularly true for explain, describe, 

deduce, and comment on as command words. 



• in level-based questions the diagrams and graphs need to be used as well as relevant 

knowledge and understanding.  

• in calculations it is better to show the workings as well as an answer. If the answer is 

incorrect, students may gain some credit for correct working.  

• care needs to be taken in the interconversion of units – eg cm3 to dm3, and mm to 

µm. 

• also in calculations care needs to be taken to ensure that the answer is in the 

required format eg. two significant figures, standard form and the number of 

decimal places. 

• students must ensure that their responses are legible. There was a clear increase in 
writing that was very difficult to read. 

• If a student puts part of an answer in a place somewhere else on the paper it is vital 
that the student indicates this. 

• many ‘suggest’ questions refer to novel situations. Students need to use knowledge 
from the specification and apply it to this situation in specific terms rather than in 
generalisations. 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 


