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Introduction
This is the third examination in the series for the new specification and the first time that 
the GCSE Science certification is available. The inclusion of the 6 mark questions to test 
the quality of written communication, and the ability of candidates to communicate science 
effectively has proved to be challenging. The aim of the paper is to test the candidates’ 
knowledge across the specification. The paper is designed to enable as many specification 
points as possible to be assessed, thus enabling the candidates to be able to communicate 
their scientific knowledge across a range of topic areas. In addition, the candidates are also 
expected to be able to apply the knowledge they have gained to new situations. 

Both quantitative and qualitative data is included for candidates to interpret and evaluate, 
and mathematical skills such as the calculation of means, and percentage calculations are 
included to ensure that candidates are able to deal with data effectively. Approximately 
35 - 40% of the marks are awarded for assessment objectives, including the recall and 
communication of candidates’ knowledge of Science. Approximately 35 - 40% of marks 
are awarded for the application of scientific concepts and skills, including those in practical 
and other contexts. Approximately 25-28% of marks are awarded for the ability of the 
candidates to analyse and evaluate evidence, and make reasoned judgements based on 
scientific evidence. 

The paper was designed to test this range of skills, and it is pleasing to note that candidates 
are improving in their ability to communicate science effectively. This was particularly 
evident in the 6 mark questions, which are now attempted well, with the vast majority 
of candidates scoring marks on this style of question. The analysis of graphical data 
continues to be good, with candidates better able to describe a trend and extract data 
from the graphs/bar charts included in the paper. The genetics question on the paper was 
answered extremely well, with the majority of candidates able to draw a correct Punnett 
square, and calculate the probability from it. The emboldened statements which are for 
higher tier candidates were fairly well understood, but some candidates need to show a 
more in-depth knowledge of topics such as neurones and neurotransmission, as well as 
the topic of eutrophication. Although, it was very pleasing to note that many candidates 
attained full marks on these more challenging areas. Questions requiring mathematical 
skills continue to be less well answered, with percentage calculations causing candidates 
some significant difficulties. The paper was well accessed across all of the mark ranges, 
showing that candidates were well prepared for the paper. Marks were often lost due to the 
candidate misreading the question and therefore going down the wrong path. This could be 
addressed by candidates highlighting the key words in the question, to focus their attention. 
The command words also are important, and in particular if a candidate is asked to explain 
something, they need to give a scientific reason in their explanation. 
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Question 1 (a) (i)

The correct response for this question was homozygous recessive. However, 
examiners accepted either of these terms on their own for the mark, and this proved to 
be well accessed, with a large proportion of candidates gaining the mark for this question.  
A few responses confused homozygous and heterozygous, but generally the candidates 
understood the concept very well.

Question 1 (a) (ii-iii)

Overall this question was accessed well with many candidates gaining all 3 marks for this 
question.

The mark points for this question were separate with 1 mark for the gametes in the correct 
place, and 1 mark for the offspring in the correct place .  The mark for probability was 
acceptable whether expressed as a percentage, ratio or fraction. 

This candidate has gained 1 mark for putting 
in the correct gametes, however they failed to 
complete the Punnett square correctly, so only 
attained 1 mark for the Punnett square here.  
The probablity was acceptable as 1/2.

Examiner Comments Plenty of practice doing various Punnett 
squares and a clear understanding of 
genetic terms will improve candidates 
ability to answer this style of question.  
Remember that Punnett squares are 
not the only type of genetic diagram, 
and different genetic diagrams may be 
tested in the future.

Examiner Tip
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This is a clear correct response to the question with a 
correctly filled Punnet square and probability calculation.

Examiner Comments
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Question 1 (b)

Although a few candidates struggled with this question, generally the marks were accessible 
to the candidates.  Nearly half of all candidates were able to gain all 3 marks for this 
question but common mistakes were the confusion between sickle cell disease and cystic 
fibrosis, which are the two genetic disorders mentioned in the specification.

This response shows a typical misunderstanding between sickle cell disease and cystic 
fibrosis, however the candidate was able to gain a mark as they mentioned breathing 
difficulties which is a symptom of both genetic disorders.

It was pleasing to note that three quarters of all candidates 
were able to gain 1 or more marks for this question. The 
common answers seen were the symptoms described on the 
specification. However as the symptoms of cystic fibrosis 
are many, credit was given to any symptom that was 
defined medically. In this case, the expected marks were 
for build up of mucus, the area where this mucus causes a 
problem and also a medical difficulty due to the build up.

Examiner Comments
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This response shows that the candidate has not read the question clearly and has given the 
genetic pedigree for the inheritance of cystic fibrosis rather that the symptoms.

Candidates need to be clear that the question 
they are answering is the one which is set.

Examiner Comments

Getting candidates to highlight the keywords in the 
question in this case symptoms would focus their 
mind on what the question is asking.

Examiner Tip
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Question 2 (a) (i) 

Candidates mathematical skills are improving but they still need to work on interpreting 
data effectively.  Just over half of the candidates gained both marks here.

This is an example of where the candidate has not selected the correct information, but has 
managed to calculate an answer from the data selected. Therefore, they gained 1 mark for 
the correct subtitution.

Always show working for any mathematical question.

Examiner Comments

Always get candidates to show their working, and 
to attempt a calculation, it is disappointing to see 
blank answers to calculation questions.

Examiner Tip
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Question 2 (a) (ii)

This queston elicited many and varied answers. The mark was given for a reasonable 
suggestion about why the data may not be correct.  Pleasingly, just over two thirds of the 
candidates gained the mark for this question.

This was by far the most common response by candidates, with some inference being 
made that the people questioned may not be telling the truth for a variety of reasons.

This was not considered to be an acceptable response as the numbers involved here were 
very large so sampling further people is unlikely to change the reliability of the data.

This type of question lends itself to candidates 
applying scientific knowledge and skills to 
new situations. It was well accessed by the 
majority of the candidates.

Examiner Comments

Candidates should always try to give a 
response to these type of questions as they 
can gain marks easily by showing their ability 
to critically analyse information and comment 
on it, which is an essential skill in Science.

Examiner Tip

Candidates need to be careful that 
they make a valid statement about the 
data collection.

Examiner Comments When large numbers of people have been sampled it 
is unlikely there will be an improvement in reliability 
if you sample a few more.  Many responses also 
stated that the data was only sampled in USA so was 
not reliable. This is not an answer to the question as 
the data was about the USA.

Examiner Tip
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Question 2 (b)

Candidates were very clear about the dangers associated with smoking and in particular 
about the role of nicotine as an addictive substance which causes individuals to want 
to smoke more.  Three quarters of the candidates managed to gain both marks for this 
question, with the most common answer by far being that tobacco contains nicotine which is 
addictive.

This was by far the most common response and was sufficient to gain both marks in this 
question.

This response does not link the addictive substance with the nicotine in the tobacco smoke 
but they still managed to gain 1 mark for stating the addictive nature of tobacco even 
without the knowledge of the individual chemical.

There is a considerable section in the specification about 
drugs including tobacco and alcohol, and it is pleasing to 
note that candidates were well versed in the adverse effects 
of each of these drugs.

Examiner Comments

Candidates need to try to include scientific knowledge in 
the answers as well as common knowledge if they are 
to gain maximum marks.

Examiner Comments
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Question 2 (c) (ii)

Over half of the candidates were able to gain one of the two marks available for this 
question with the majority able to explain that reaction times are faster when stimulants are 
taken.  It would have been good to see a few more responses explaining why this was the 
case, although nearly a quarter of candidates were able to give the scientific reasons for this 
decrease in reaction time or alternatively the increase in the speed of the reaction.  Several 
candidates confused an increase in reaction time with an increase in the speed of reactions 
and therefore lost the mark.

This is an excellent response showing clear understanding of the process of how stimulants 
affect reaction times.

The candidate here does not have the correct science as they talk about electrical signals 
speeding up which is not the case.  They have also confused an increase in reaction time, 
which actually means that the reaction is slower which is not the case.

Candidates need to understand that when a question 
asks them to explain something, their answer needs to 
display scientific knowledge to explain the effect.  Also, 
it is important to note that in order to achieve 2 marks, 
candidates need to make at least two points.

Examiner Comments

Candidates need to understand that stimulants act at the synapse 
and increase transmission rather than affect electrical impulses.

Examiner Comments
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Question 3 (a) (i)
 
This question was less well accessed than others, as candidates were often not specific 
enough in their responses.  The question required candidates to identify what the trend in 
blood glucose was. In order to do this they had to link the increase with a time when that 
increase occured, or do the same for a decrease in blood glucose levels.  Fewer than half 
of the candidates gained both marks for this question.

This candidate is not describing the trend in the glucose concentration.  To gain the marks 
they have to mention increasing or decreasing the concentration and the time peiod during 
which this occurs.

The candidate has described what is happening to the data - increased and when this 
occured - 8.00 and 13.00 so gains both of the marks.

When describing a trend in data for 
graphs, or data interpretation, 'increase' or 
'decrease' are good terms to use, or even 
'levels out' may be appropriate.  It is then 
important to state when this trend starts or 
finishes - preferably both, for the marks.

Examiner Comments

Candidates should try to be as detailed as 
possible when describing trends and include 
data from the table or graph.

Examiner Tip

Candidates need to include as much detail as 
possble when describing trends. Remember to 
quote where possible from the graph.

Examiner Comments
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Question 3 (a) (ii)

Overall most candidates gained 1 mark here for linking the increase to food intake, but they 
need to be specific here, as there is more than one change to talk about.  It is important 
when looking at data to give all the detail, and not just focus on one part.  It was a little 
disappointing to note that only a quarter of the candidates managed to get both marks for 
this question.

This was a fairly typical response but the candidate has not linked what is happening to the 
blood glucose levels at all so cannot gain any of the marks.

The candidate has gained 1 mark here for linking the increase to eating. To gain the second 
mark they must give a reason for the decrease  as the question asks for reasons for the 
changes in concentration.

Candidates need to ensure they are answering all of the 
question. If the question refers to changes, then there 
must be more than one mentioned.

Examiner Comments

Once again note that there are 2 marks for the question and 
the candidate is asked to suggest reasons, so there must be 
more than one. They must also link the reason to what is 
happening to the blood glucose levels.

Examiner Comments
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Question 3 (b) (i)

The calculation using the equation given was fairly straightforward and over two thirds of 
the candidates managed to gain both marks.  It is important to note that although the 
equation for BMI was given on this occasion, it is a specification point and may not be given 
in a higher demand question.

Clear working is shown here, and the question  is calculated correctly.

The candidate has managed to gain 1 mark here for a correct error carried forward even 
though the answer is incorrect.

It is essential always to incude the working in an answer, as 
this may enable the candidate to gain at least 1 mark.

Examiner Comments

It is always good practise to ensure that candidates 
show their working in all calculation style questions.

Examiner Comments
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Question 3 (b) (ii)
 
Nearly half of the candidates managed to attain 2 marks for this question and it was 
generally accessed  well across all of the mark range, with nearly a quarter gaining all 3 
marks.  Candidates did show some confusion between type 1 and type 2 diabetes, but 
far less so than in previous sessions, showing that they are becoming more aware of the 
similarities and differences between the two types.

This is an excellent answer. Although it must be noted that insulin is rarely given to a type 
2 diabetic, as they are resistant to insulin, but various types of similar medication are often 
administerd by doctors for type 2 diabetes, and so examiners have allowed a medication 
mark here.

This was by far the most common answer with candidates quoting exercise and maintaining 
a healthy diet as the two methods.

Blood glucose regulation seems to be well understood by 
candidates and they seem to be able to distinguish well 
betwen the two types of treatment for diabetes.

Examiner Comments

Note the candidate has highlighted the type 2 to 
ensure that they focused on the correct point.

Examiner Comments
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Question 4 (a) (ii)
 
There was a general spread of marks across this question enabling it to serve as a good 
differentiator for the higher grades. Many candidates just wrote down everything they knew 
about the carbon cycle and did not focus the answer on what the question required.  In this 
case the diagram was there to help candidates, although many failed to use it.

This is a good answer, related back to the diagram and includes all three ways in which 
carbon dioxide is returned to the atmosphere.

Please note although it would be good if the 
candidates had linked the various parts of the cycle to 
their numbers it was not essential to gain the marks.

Examiner Comments
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In this case the candidate has attained 2 of the 3 marks available. They have also given 
extraneous information. The question required how carbon dioxide was returned to the 
atmosphere not how it was removed.  Candidates need to focus on the question which is 
asked rather than write down everything they know on the carbon cycle.

Candidates often write information that is not required. In 
this case it was not penalised, as it does not impinge on the 
answer, but candidates need to be aware that they need to 
answer the question that is asked, rather than give all the 
knowledge they have in the hope that they hit a mark point.  
A more focused answer will generally gain a better mark.

Examiner Comments
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Question 4 (b)

Over a third of the candidates gained 1 mark on this question and nearly half gained 
2 marks. The most common mistake was not mentioning how the carbon dioxide 
concentration changed, but just saying how it is produced, which only gave them 1 mark.

The first mark here is given for the fact that carbon dioxide levels would increase and the 
second mark for reasons why they may increase, such as burning fossil fuels or respiration, 
as well as many others.

 
In this case the candidate has gained 1 mark for more carbon dioxide but just stating more 
cows is insufficient for the second mark.

This candidate has been focused in their answer.  The 
question asks how concentration would change, so it is vital 
for the first part of the answer that the candidate states 
whether it would increase, decrease or remain the same.  
Several candidates missed this point.

Examiner Comments

The candidate must explain how the cows could 
increase the amount of carbon dioxide.

Examiner Comments
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Question 4 (c)
 
Most of the candidates gave the expected anwers of the indicator species, but several 
candidates confused air and water indicator species, and therefore lost the marks.  This 
confusion resulted in only half of the candidates getting the mark for this question.  It 
should be noted that other common air quality indicators such as algae and moss were 
accepted as correct answers.

This is too vague a response for an indicator species, as birds in general are not a species.

This was a common mistake with water indicator species such as bloodworm, freshwater 
shrips quoted but the question was specific about air quality so no marks could be awarded.

Examiners were looking here for the indicator species, 
black spot fungus and lichen but other common 
indicator species were also allowed as correct answers 
such as moss, algae and peppered moths.

Examiner Comments

It is essential that the role of living indicators is 
understood and that the candidates are specific as to 
what type of pollution is being indicated.

Examiner Comments



20 GCSE Biology 5BI1H 01

Question 4 (d)
This question was aimed at the higher level candidates and proved to be a good 
discriminator for the B - A grades.  The process of eutrophication is a clear specification 
point and candidates need to be able to decribe the stages which result in anoxic conditions 
in lakes and rivers.  References to aquatic animals suffocating should really be avoided.  
A quarter of the candidates gained all 3 marks in this question but over a third of the 
candidates failed to get any marks at all and there were several blank scripts for this 
question.

This is a common mistake that candidates make in this style of question, where they repeat 
the question being asked without actually answering it. 

The candidate has failed to answer the question asked 
which is about the effects of eutrophication.

Examiner Comments



GCSE Biology 5BI1H 01 21

In this case the candidate has gained 1 mark for the growth of more algae.  Please note 
that it is the more which is important as algae grows even without excess nitrates.  The 
reference to algae taking up oxygen is incorrect so the lack of oxygen mark cannot be 
given.  The lack of oxygen in the aquatic environment must be linked to the respiration of 
the decomposers to gain the marks.

Candidates should try to be as specific as possible 
when answering this style of question and not 
make vague statements.

Examiner Comments
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Question 5 (a) (i)

The majority of the candidates were able to answer this question successfully, with the 
overwhelming majority gaining the mark for a correct response and with homeostasis being 
far and away the most popular answer.

This is one of the three acceptable answers for the mark. Also acceptable were 
thermoregulation and osmoregulation.

The candidate has misread the question here and believes it to be about the external 
environment rather than the internal one.

This was well answered with the majority of 
candidates able to corrrectly identify homeostasis.

Examiner Comments

Highlighting the important information in the 
question would have avoided this.

Examiner Comments
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Question 5 (b)

This question is another good discriminator for the higher grades. Candidates needed to 
focus on the question rather than write generally about nerve pathways. The question 
was specifically about how the information was sent to the brain, and therefore needed a 
focused response.  Only a small number of candidates gained all 4 marks but nearly half of 
the candidates managed to get 2 or more marks.

This response gained 1 mark due to the reference to sensory neurones.  Note that the 
question asks for how the information is transmitted to the brain.  In this case the motor 
neurones are not involved. The candidate here has explained a voluntary response rather 
than answering the question set.

An understanding of the way in which transmission of 
impulses around the body occurs is essential, both in terms 
of method of transport and the direction of travel.

Examiner Comments
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This answer shows good scientific understanding of the nervous system and explains in 
detail how the message is sent from the skin to the brain. 4 marks here for an excellent 
response.

An understanding of the way in which transmission of 
impulses around the body is essential both in terms of 
method of transport and the direction of travel.

Examiner Comments

There is no scientific detail in this response and there-
fore it gains no marks.  The question also asks about 
the transmission rather than how the body receives a 
stimulus, more focus on the question is needed.

Examiner Comments
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Question 5 (c)
It was very pleasing to note how well the candidates did in this session on both of the 6 
mark questions, with the majority of candidates gaining 4 of the 6 marks available, which 
is appropriate for the cohort.  Candidates are much better able to write in continuous 
prose and put coherent thoughts down in a logical order.  Please note that all the indicative 
content is not needed for the candidate to gain full marks, as these questions are not 
marked on a point by point basis, but from the generic marking grid with the level of detail 
and the coherent and logical communication being paramount.

This was a very typical response to the question with a simple explanation of two methods 
of raising body temperature. The answer flows well, and there is very good evidence that 
the candidate clearly understands the mechanisms of thermoregulation.

This candidate has gained 4 marks here and has produced 
a well rounded answer. To increase the marks, another 
method of thermoregulation should be mentioned with a 
little more detail on at least one of the methods.

Examiner Comments
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This is a clear example of an answer in level 2. Some 
good detail of the methods of thrermoregulation is  
included and the answer flows coherently.  Grammar and 
spelling is used to good effect so 4 marks here.

Marks are not deducted for minor spelling errors but 
rather for the overall quality of the work.

Examiner Comments
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Question 6 (a) (i)

This was generally well answered with three quarters of the candidates gaining the mark for 
contact, or touch, or contact with surfaces which have the fungal infection.

This is enough for the mark here, just contact, or direct contact gained the mark here, with 
most candidates being able to access this question.

Question 6 (a) (ii)
 
This question was extremely well answered with the vast majority of the candidates able to 
correctly identify antifungal or antibiotic treatment.

One mark here for the correct response.  Also accepted as a correct response were 
antibiotics or named products for treating athletes foot, such as nystatin.

This was well accessed with the majority 
of candidates gaining the mark.

Examiner Comments

This question was very well answered although 
antibiotic was allowed for a marking point.

Examiner Comments
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Question 6 (b) (ii)

This question proved to be a discriminator for the higher grades with fewer than a 
third of candidates gaining 3 marks for the question, and only approximately half of the 
candidates gaining 1 or more marks.  The question was specific about requiring chemical 
defence mechanisms, but many candidates talked about the role of blood, or the physical 
barriers such as the skin.

This is a good example of how to gain all the marks for this question.  The main chemical 
barriers candidates are expected to know are hydrochloric acid and lysozymes.  To gain all 
three marks these should be linked with the areas in the body they are found and also their 
role in killing bacteria.

It is essential that candidates do not confuse the 
physical barriers such as skin and cilia with the 
chemical barriers in this style of question.

Examiner Comments
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The candidate has gained 1 mark here for the mention of stomach acid we do not penalise 
candidates for mentioning mucus here.

If the candidate had stated hydrochloric acid found in 
the stomach they could have achieved 2 marks here.

Examiner Comments

This was a common misconception when answering 
this question but the question was specific about the 
chemical defence mehanisms which is a specification 
point.  Many candidates went on about the role of 
white blood cells and antibodies, unfortunately this is 
not a correct response to the question.

The candidate has misunderstood the requirements 
of the question.  

Examiner Comments
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Question 6 (c) 

In this case the candidate has given a good description of the graph which puts the 
candidate into level 1.  As the answer flows well, and is logically ordered, with most 
spellings and grammar correct, this is worth 2 marks.

There were 2 parts to this question, the first part 
about the graph and the trends and the second part 
about why the trend is as it is. This candidate has 
not managed to access the second section.

Examiner Comments
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This candidate has given a good decription of the graph and also has attempted to give 
reasons for the increasing trend in MRSA, this has put them into level 2. As the answer uses 
good english and grammar and flows coherently this is awarded 4 marks.

To gain 6 marks here the candidate would need to give details 
as to how antibiotic resistant bacteria came to evolve.

Examiner Comments
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Paper Summary
Based on the performance in this paper candidates should:

• Ensure they have a clear understanding of the two genetic diseases listed in the 
specification. These are sickle cell disease and cystic fibrosis.

• Work on their maths skills, particularly when calculating percentages or reading off 
graphical data. This is a skill in itself, and is awarded marks accordingly. 

• Ensure that they have a detailed understanding of the higher tier topics, as these tend 
to be the areas where the higher marks are allocated, and are often discriminators for 
the higher grades.

• It is essential that candidates look to the number of marks allocated to the question, 
and answer the question with the relevant number of points. If the question is allocated 
3 marks, then the candidate needs to make 3 separate points.

• Candidates should work on the way in which they answer the 6 mark questions. If the 
question is based around a graph, then information from the graph should be quoted 
alongside an explanation of the answer, to gain full marks.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

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