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Introduction

There were several aspects to this paper that presented a challenge to a number of
candidates although the overall performance of candidates was commendable. Many
demonstrated a good understanding of the fundamentals of human biology and, in
numerous areas of the specification, a strong grasp of key topics. Question 4, for example,
was accessible to candidates of all grades, in particular Q04(a)(ii) where nearly 95% of the
cohort confirmed that aerobic respiration was shown by the equation. In contrast, answers to
Q04(a)(iv) were less successful and candidates working below a grade 4 struggled to name
the molecule used to transfer energy in a cell. An improvement was noticed in candidate's
ability to apply their knowledge and understanding of practical work and, in particular,
mathematical skills. For example, just over three quarters of candidates were able to score at
least four marks for writing a practical method for Q05(b)(ii) and for Q02(a) and Q02(c), both
calculations that required analysis of data, the vast majority of candidates achieved full
marks. Many responses were able to explain functions of various body systems with clarity
and accuracy. Q05(b)(i) allowed over two thirds of the cohort to gain three or four marks to
demonstrate proficiency in understanding why the pulse rate changes during exercise.
Strong candidates effectively applied their knowledge to develop detailed answers to
extended answer questions and although full marks were not always obtained, their
appropriate use of key terminology reflected a fair understanding in topics such as
controlling blood sugar levels, genetic mutation and inheritance patterns. In contrast, weaker
responses lacked the depth required to demonstrate full comprehension and understanding
in these areas.

There were several areas on the paper that contextualised topics and many candidates,
including those working at higher levels, struggled with this. There were many occasions
where a deeper level of thinking was necessary in order to generate a successful response
and in some cases candidates were challenged in bringing together their knowledge of
different areas of the specification in order to provide responses that demonstrated some
proficiency. This was evident in the responses seen for several questions. Examples of this
included Q03(c)(iii) where candidates tried hard to link their understanding of water
regulation to the symptoms of diabetes but gained few marks for their attempts. Responses
to Q07(a)(i) were a little disappointing. Just over half of the cohort scored less than full marks
for this question with most of this group scoring one mark. This is a topic that has been
tested numerous times and in various ways in previous examinations series so this result
was unexpected. Errors in identifying the parts of the tooth were random with no one part
standing as one that candidates were most tripped up on.
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Question 1

Marks awarded to candidate responses for this question varied greatly. A fair number of
candidates lost marks for their spelling of urethra despite the term clearly given to them in
the question. A common error was confusing ureter for urethra and due to variations in
spelling, with some terms given appearing to be a mixture of both, it was decided that the
correct answer for the fifth box in the table had to be spelled correctly. Epididymis was a
popular, albeit incorrect, answer that was given for the site of sperm production or the place
that produces the fluid part of sperm and many candidates gave uterus as the site of
fertilisation. Despite errors in some responses, a good number of candidates were able to
score full marks for correctly matching structures to their functions in the reproductive
systems.

The most common errors that were seen for this question included inserting the correct
structure to give the site of where sperm is deposited during intercourse and also naming
the tube that produces sperm.
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This response scored two marks. The candidate was only able to
correctly identify the structure where the zygote implants and the
structure that produces the fluid part of sperm.

Diagrams of the male and female reproductive systems often occur in
examinations along with questions expecting knowledge of the
functions of each part. Practice labelling diagrams and drawing tables
to describe the function of parts during revision schedules.
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Epididymis was a popular answer that was randomly placed in the table by candidates that
were unable to gain full marks for this question.

This candidate scored one mark for understanding that the testes
produce sperm. In this particular response, like many others,
epididymis was named as the structure that produces the fluid part of
the sperm.
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Colour-coding diagrams to highlight the main parts of the reproductive
systems can help to visualise information more clearly. This could
reinforce memory and help recall during examinations
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It was decided to insist on the correct spelling for urethra. Many candidates confused this
structure with the ureter. The spelling of urethra was sometimes a combination of these two
structures posing an issue for examiners in whether or not to award.

This candidate lost one mark for stating that the ureter was the tube
that carried sperm and urine.
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Spellings are sometimes important in human biology exams. Another
example would be mitosis and meiosis, the spelling of which are often
interweaved which causes confusion when trying to assess. Learn the
spelling of key words.
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Question 2 (a)

Several candidates lost a mark for failing to give their answer to 2 significant figures. This was
either an oversight, where the question had been overlooked, or a general inability to
demonstrate this mathematical concept. Two marks were allocated for ecf for this calculation
but some candidates lost these marks for not showing their working out to the calculation
where the final answer given was incorrect.

Question 2 (b)

More candidates scored two marks rather than the three marks that were allocated to this
question. The main reason for this was candidates omitting to state what piece of equipment
they would use to carry out the reaction in. A good number of candidates included the
correct reagent in their response and similarly the vast number were aware that a positive
reaction would result in a purple/lilac colour. Few responses were seen that included the use
of iodine or Benedict’s solution to test for the protein and this was often coupled with the
wrong colour change being given. In some cases, Biuret solution was the chosen chemical
but the candidates gave an incorrect colour change.

Question 2 (c)

Candidates were less successful at obtaining full marks for this calculation than they were for
the calculation given for Q02(a). Some candidates rounded their final answer of 6.25 down to
6 and those that scored below two marks often failed to carry out a division calculation for an
ecf mark. Like Q02(a) there were several responses that failed to show any working out and
these candidates lost the ecf mark that might have been gained if this information was not
missing.

Question 2 (d)

The majority of candidates gained at least 2 marks for giving a response that identified
calcium and vitamin D as components of yoghurt that were of benefit to bone development.
Similarly many responses linked the presence of vitamin D to calcium absorption and
identified the role of calcium in strengthening bone. There were some answers that tended
to repeat the stem of the question. For example, calcium or vitamin D helps with bone
development was commonly seen and although credited for recognising the importance of
calcium and vitamin D, a further mark could not be awarded for a valid reason why these
components were important for bone development. A number of responses failed to
acknowledge that calcium was stored in bone or that it was needed to help form compact
bone. There were many references to protein although this information tended to be linked
to muscle rather than bone development. Candidate performance overall for this question
was disappointing. Only a quarter of candidates were able to achieve full marks.
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Question 3 (a)

Responses from a number of candidates lacked coherence and clarity and it was clear that
they had difficulty putting into words the difference between a condition and a disease.
However a good number of responses gained one mark but there were too many that were
limited to this score. In so many words, candidates often stated that diabetes could not be
transferred from one person to another but many missed out information on pathogens.

Question 3 (b)(i)

A good proportion of candidates were able to successfully complete the initial stages of this
calculation although many were caught out by failing to recognise the impact of the 'million'
on the answer line. Candidates that gave their answer as 500 000 and placed this on the
answer line lost a mark. Others made the same error by writing 1 250 000 on the answer line.
There were a number of occasions when these two figures were not placed on the number
line but left in the space for working out. Although this should not be encouraged as it could
confuse final answers with other data, in this case it was allowed and the values credited
accordingly. Despite these errors made in responses and other errors in miscalculations,
most candidates did particularly well with over 55% of responses gaining the full three
marks.

Question 3 (b)(ii)

Similar errors were made in candidate responses to this question as were made Q03(b)(i).
Many candidates carried out the calculation correctly, although a lesser number than the
previous question, but then placed an answer of 500 000 on an answer line where the units
given were million. This meant that candidates could not get a mark for their final answer.

Question 3 (c)(i)

This question, asking candidates to name the main sugar carried by the blood, presented
very little difficulty to the vast majority of candidates. Over 90% of the cohort achieved the
mark. A random range of answers was given from candidates that were unsuccessful in their
response such as insulin, protein and sucrose amongst others.
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This candidate scored two marks for stating that blood vessels in the
eye and ear would be damaged and for also understanding that
diabetes would affect the amount of fluid in the eye.

There will always be questions in an examination that are presented in
an unfamiliar context. You just need to think about the underlying
science and apply your understanding in the same way as you would in
a more familiar context.
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Question 3 (c)(ii)

Candidates other than those working at the highest grades found this question challenging.
Less than a third of candidates scored full marks. Answers tended to be too general in that 
they were not focussed specifically on the eye or the ear. Nerve damage was very rarely seen
in responses and there were several candidates that merely rewrote the relevant sentences 
from the passage. Many others made vague references to why diabetes might cause 
problems to develop with eyesight or hearing, a few  of  which were credited. A minority of 
candidates demonstrated some sound knowledge and were able to apply their 
understanding to how  fluid changes in diabetics could affect the eye and or the ear but it was
unfortunate that most of the candidates failed to gain any marks for this question.

Only one  fifth of candidates were able to gain full marks for the answer. This was a 
challenging question for all but the highest performers as candidates struggled to apply their
understanding of osmosis in this particular context.



One mark answers rarely deviated away from information that referred to fluid changes in
the eye.

This candidate has referred to the changes in the level of fluid in both
the eye and the ear and how this might damage these organs. This
response gained one mark.

The movement of water into or out of the eye or ear is by osmosis due
to concentration differences. Movement of water, gases or solutes is
often tested in some way in examinations so it would be a good idea to
understand how the method of transport for each works.
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The wording of some responses was unfortunate and vague which cost candidates marks.

This candidate failed to gain any marks for not referring to the eye
and/or ear. Had this response made reference to any of these
structures they would have been awarded one mark.

Adding relevant detail to answers is important although it is also
important to remember not to include information that does not relate
directly to the question. This wastes precious time in exams and does
not gain marks.
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Question 3 (c)(iii)

This was a particularly low-scoring question with an exceptionally low number of candidates
scoring top marks. Those that discussed osmotic changes mostly mentioned water moving
into and out of cells into the blood or described water movement in the body rather than
into the filtrate. Most candidates did make a link with the kidney as the location in their
answers. Marks were awarded mainly for candidates stating that glucose would be found in
urine or that less water would be reabsorbed. On this theme, however, discussions were
extended to provide irrelevant information on the action of ADH. Over half of the cohort
gained zero marks for their responses, with one mark answers claiming the highest
percentage of candidates that did gain a score.

Of the candidates that did gain marks, the percentage of one mark responses was greater
than those scoring two or three marks. The most common error was not referring to water
movement in the kidney and this cost candidates many marks.

One mark was awarded to this candidate who was able state that
glucose would be found in urine.

Applying knowledge and understanding can be tricky in some contexts.
As part of a revision schedules it is worthwhile to use a range of
revision resources, such as videos and flash cards, to revisit
information and to help reinforce and refresh understanding.
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There were many candidates that scored zero for their response as they did not refer to the
kidney in their answer. Most explanations focussed on water movement in the body and
these were too vague to award. However, there were very few blank answer lines as
candidates made a good attempt at giving an answer.

This candidate's response touches on gaining a mark but they have not
stated clearly that the glucose would be excreted in urine. Most of the
information given is irrelevant.

Prepare for examinations by drawing up a revision schedule well in
advance and add topics to the schedule to ensure your revision covers
as much of the specification as possible.
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Some information that candidates included in their response was lifted straight from the
passage without any changes made. Candidates working at the lower grades really struggled
to apply any creditable knowledge to their answer.

Although this candidate has made an attempt to answer the question
there is no detail in their response that could be awarded. Parts of the
response are identical to information in the passage.

Rewording the exam question or copying information written by the
exam board and using this in an answer will not be given any marks.
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Question 4 (a)(i)

It was interesting that a fair number of candidates struggled to give the correct word
equation for aerobic respiration. It may have been possible that the wording of the question
where candidates were asked to name one type of respiration threw them a little. There were
a variety of different placements in responses for glucose, carbon dioxide and water and, at
times, random gases such a nitrogen were seen as an alternative to carbon dioxide. As the
question clearly asked for a word equation attempts at symbol equations were not awarded.
Energy or ATP also appeared to be a substitute for any of the other substances, although it
was only found on the right hand side of the equation. Overall, around a quarter of
candidates scored either zero or just one mark.

Candidates working at around a Level 4 upwards did not find completing the word equation a
challenge and used their knowledge to gain full marks.

This candidate scored full marks for correctly completing the equation.

Do not be tempted to give symbol equations if the question asks for a
word equation. It is very likely to be marked wrong.
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Question 4 (b)(i)

Candidates understanding of practical terminology was tested here as was their
understanding of practical procedures and skills in analysis. A large proportion of candidates
appeared familiar with the term reliability and answered the question well, giving a full
description of how the investigation could be made more reliable. Repeat and mean/average
provided candidates with a very easy way to secure two marks, although surprisingly there
were a fair number that were unaware of this. This could possibly have been due to the topic
being tested and the context that it was being tested in. It has not been presented in this way
before. Several candidates stated that age or gender, amongst other suggestions, should be
the same, missing the point of reliability and seemingly focussing on control variables.

Most candidates understood the meaning of the term reliability and were aware of how to
improve aspects of the investigation in order to ensure this.
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This candidate was particularly detailed in their response but achieved
two marks in the first line of their answer. Although some interesting
alternatives to improve reliability were given these would have not
solved the intended issue.

The terminology used in examinations will always be tested. It is
important that you have an understanding of them and are able to
apply this to exam questions.
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There were several responses that seemed focussed on control variables. Some of these
responses did achieve at least one mark although the inclusion of this extra detail implied a
lack of understanding of what a control variable actually is.
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One mark was obtained for this response which mentions to repeat
the investigation. The remainder of the response gives control
variables.

It is important to be able to differentiate between the different
variables that are applied to investigations.
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Question 4 (b)(ii)

Most candidates scored highly on this question with over 80% being awarded full marks. An
ecf was applied to this questions and candidates scoring one mark were generally given this.
An exceptionally small percentage of candidates failed to score.

The most common reason for candidates gaining an ecf mark was misreading values from
the graph and using these in a calculation.

Although this candidate has correctly identified the maximum
metabolic rate they have not been able to determine the correct
minimum metabolic rate from the graph. However they have used
these in a calculation to arrive at a correct value from their calculation.
One mark was awarded for ecf.

There were very few examples of candidates gaining one mark due to a miscalculation. One
mark answers were most often gained due to an ecf.
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This candidate scored one mark as they have subtracted the correct
figures which is the first marking point but for some reason has arrived
at the wrong answer.

Where appropriate, use a calculator in examinations and do the
calculation twice, using this to check that you have the right answer.
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Question 4 (b)(iii)

This question demanded quite an in depth understanding of the term metabolic rate for
candidates to be able to provide the necessary details to gain marks but many did this. There
were some very detailed responses that included good information. However, there were an
exceptionally few five mark answers. Some responses lacked clarity and confused
information and some misread the graph to state that metabolic rate increases as
temperature increases. This often meant that candidates struggled to explain why metabolic
rate changed with temperature. There were several responses that tried to explain how
metabolic rate was regulated by hormones rather than answering 'why' it changed. This cost
candidates numerous marks. Similarly, many answers attempted to explain why metabolic
rate changed with temperature by including information about enzymes and how they are
affected by temperature. Again, these were not awarded.

Three mark answers were (marginally) the most common. These marks were often achieved
by responses that covered marking points 1, 3 and 4 although some variations were seen.

The detail given in this response awarded the candidate three marks.
They have correctly described how the metabolic rate changes with a
decrease in temperature for one mark and stated that more energy is
needed to warm the body for a further two marks.
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Misreading information from a graph is a common error made by
candidates in examinations. Make sure that you double-check what
you first concluded when carrying out this type of analysis.

One mark answers occurred as frequently as responses awarded more or less marks with
the exception of five mark responses which were rare.

This candidate has written a fair amount of work although obtained
just one mark for correctly identifying how the metabolic rate changes
with an increase (or a decrease) in temperature. The remainder of the
answer on enzymes was not awarded.
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Question 4 (b)(iv)

Despite being just a one mark question candidates were significantly challenged by it. Only
just over 7% of candidates achieved the mark. There were numerous answers that focussed
on measuring heat or food and some candidates mentioned the use of a Smartwatch. Other
responses stated that the amount of sweat produced could be measured and further
incorrect answers included measuring pulse or heart rate.

The vast majority of candidates struggled to come up with ideas for this question and
therefore the variation in answers, in an attempt to suggest how metabolic rate could be
measured, was huge.

This candidate made a reasonable guess at how metabolic rate could
be measured although their idea would be difficult to put into place.
This response did not gain a mark.
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There were several suggestions of measuring the amount of energy used but this would not
be a viable way to measure metabolic rate.

The use of a smartwatch to measure the amount of energy used did
not gain a mark.

One mark answers were rare but the most common was to measure the amount of carbon
dioxide produced. Uptake of oxygen was less frequently seen as was the amount of glucose
used.

This was one of the few responses that was awarded a mark for stating
that metabolic rate could be measured by the amount of carbon
dioxide produced.
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Question 5 (a)

Assessment of responses for this question seemed almost to be an all or nothing situation.
Candidates either gained full marks or zero with little in between. Less than 50% of
responses gained full marks and there certainly seemed to be a lot of guesswork at play in
responses scoring lower than four marks. This is clearly an unfamiliar area of the
specification for candidates, some who even struggled to name blood vessels and so just left
answer spaces blank. The order that vessels were placed in was completely random in some
cases although some of these picked up a mark to two. Aorta was a popular choice for many
candidates, some of whom used it more than once in their answer. Candidates were a little
more familiar with the blood vessels associated with the kidney so the renal vein was seen
fairly frequently and often placed correctly.

Some candidates were lucky in their guesswork and managed to score some marks by
placing one or two of the vessels in their correct places on the flow diagram.
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This candidate scored two marks for placing the vena cava in its
correct position and also the aorta lower down in the diagram. This
response was typical of many that used the aorta more than once.

It is always best to guess than leave out answers in questions
structured in this way. A good guess could gain a mark or two.
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Vena cava was a popular first choice for many candidates who obtained one mark. Several
candidates had trouble naming blood vessels so either left spaces blank or inserted random
body structures onto the answer lines.
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This candidate scored one mark for inserting vena cava in its correct
place. The others were obviously not creditable.
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Candidates working at grade 4 and above were mostly able to order the blood vessels
correctly.
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This response was awarded six marks for ordering the blood vessels
correctly.
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Question 5 (b)(i)

It was pleasing to see so many answers that secured good marks with the majority of
candidates gaining the maximum. Many answers were clear, logically set out and
comprehensive. Candidates were aware that the pulse rate increased as the time spent
exercising increased and that the oxygen demand increased due to an increased rate of
respiration. Some responses did not emphasise enough that 'more' of everything was
needed as exercise continued; more oxygen/energy/glucose or greater blood flow/ increased
rate of respiration and so on. There were many candidates that provided considerable detail
of the pulse rate with each change in the gradient on the graph which was unnecessary. In
doing this they failed to provide very little, if any explanation of why this happened. This cost
marks. Very few candidates included information about waiting for the pulse rate to return to
normal between each exercise so this marking point was not often awarded. Similarly, the
removal of carbon dioxide or to reduce build-up of lactic acid were not seen often in answers
and some candidates included more in depth information by adding Level 3 details such as
the role of the SAN, again unnecessary. There were several descriptions rather than
explanations of the graph which were not awarded.

More candidates scored four marks than any other mark. Responses were clearly written
covering details that mostly included marking points 1, 3 and 4 although few of the better
candidates also described how an increased blood flow helped to remove carbon dioxide.

37 Int GCSE Human Biology 4HB1 02



This candidate began their response, as many did, by describing how
the pulse rate increased as time spent exercising increased. This
achieved the first marking point. They have also identified that more
energy is needed and that the heart pumps more oxygenated blood.
They have also included details about aerobic respiration and although
they have not mentioned that the rate increased this was implied
throughout the passage. This response also includes information
about carbon dioxide being removed. This was a good four mark
answer.

An 'explain' question will always mean that you will need to use your
knowledge and understanding to include scientific detail in your
answer.
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The content of many two mark answers did not focus fully on explaining why the pulse rate
changes. The information provided indicated, in most cases, a lack of understanding and in
some cases a description was given rather than an explanation.

This candidate gained one mark for stating that as the time spent
exercising increased, so did the pulse rate. A further mark was
obtained for the information given on the heart pumping more blood.

Graphs do not always focus on changes in pulse or heart rate during
exercise. Breathing rate is also tested so it is good to understand why
this changes during exercise too.
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Marking points 1, 3 and 4 were the most commonly seen in responses although this varied,
at times, with three mark responses where marking point 1 was omitted and replaced
frequently with information that referred to increased blood flow.

This candidate has the idea that the pulse rate increases as time spent
exercising increases for marking point 1. The response also includes
relevant details on energy demand and aerobic respiration. This
answer received three marks in total.
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When analysing data from graphs always ensure you study the graph
carefully. Make sure you are confident that you have read the  scales  
properly and understand what each axis is showing.



Candidates that were unsuccessful in their response and failed to gain marks still managed
to talk around the topic being tested with some just barely missing a mark.

This candidates response was not credited. Although they have
mentioned aerobic respiration it is in the wrong context so cannot be
awarded.

Read through responses to make sure they answer the question being
asked.
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Question 5 (b)(ii)

This question was designed to test candidates understanding of practical methods. Most
candidates made a really good attempt at designing a method, many of which covered
several marking points from the mark scheme. Although there was detail common to many
candidates that was omitted, such as allowing the pulse rate to return to normal after
exercise or taking a resting pulse, overall performance by candidates was good with most
gaining at least four marks. Candidates showed a good awareness of control variables with
age, gender and same exercise most frequently seen. Candidates working at the lower
grades struggled to provide the detail needed to gain any more than three marks. Many of
these responses were structured poorly and it was often the case that even starting an
exercise was omitted from the information given.

Approximately one quarter of candidates managed to secure six marks in their answer.
Answers were mostly set out in a logical stepwise pattern that highlighted key information
clearly.
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This response begins with describing control variables for marking
point 7 and then continues to gain marking points 1 and 2 stating how
the resting pulse rate can be measured. Marking points 3 and 6 are
then covered with detailed information on the exercise carried out and
then repeating. For the sixth mark, the candidate includes measuring
the pulse rate after exercise.

In this case the candidate has used the term heart rate rather than
pulse rate. This was deemed acceptable although not preferable.

When writing a practical method, there is no reason why this cannot be
written in numbered steps. Sometimes this makes an answer to
questions of this sort much more clear.
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This four mark response was brief but the details provided were
adequate in awarding marking points 1, 3, 4 and 6
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Very small pieces of extra detail could have helped some candidates gain extra marks if they
took time at the end of the examination to read through their work, particularly the extended
answers.

The candidate describes how they carry out an exercise and measure
the pulse rate. However, they begin to say how to measure pulse rate
but have not said what they need to press on their wrist. The response
was awarded two marks.

If there is time left at the end of the examination, use this to read
through your work carefully and make any necessary changes. It is
surprising the errors that you might spot that can easily be corrected.
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Question 6 (a)(i)

It was evident that many candidates had a good grasp of this part of the syllabus and many
responses gave excellent detail. Thorough understanding was demonstrated in responses
that frequently covered all marking points and more, with further information provided,
although not credited but generally correct, on transcription and translation. Many
candidates gave comprehensive information on the different types of gene mutation through
to how each affected the final protein made. The majority of candidates were awarded four
marks for their responses, although many obtained at least two marks. There were a fair
number of responses that failed to score. Candidates working at grade 3 or below struggled
to link genetic mutation with sickle cell anaemia and, therefore, were unable to form an
educated response that included key details.

The marking point most commonly missed by candidates described the effect of mutation on
the sequencing of amino acids in a protein. Candidates also occasionally failed to mention
that a mutation was a change in the base sequence of DNA or a gene.
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This response gives clear details that refer to a change in the base
sequence of a gene for two marks. It goes on further to state later in
the response that the mutation will cause a change in the amino acid
sequence which gained another mark. This response was awarded
three marks overall.
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Remember that mutations do not always have a bad effect on an 
individual, particularly those that only affect one codon. It is always a
good idea to have an understanding of why different types of 
mutations  affect an individual in the way  that they  do.



Candidates working at lower grades mostly understood that a mutation affected the final
protein made although missed out information on why this happened.

This candidate scored one mark for stating that the mutation would
result in a different protein which covered the final marking point. No
other detail provided could be credited.

Always state in answers to questions linked to mutations that the base
sequence of DNA is altered and that this changes the sequence of
amino acids in some way.
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Responses gaining four marks were thorough and usually provided more detail than was
necessary for the marks.

The first two marking points are covered very early on in the response.
The details given about mRNA and tRNA were unnecessary in this
instance, although later in the passage the candidate discusses how a
change in the sequence of amino acid alters the 3D shape of the final
protein made. This is a strong four mark response.

Some questions may ask you to identify the type of mutation that has
occurred from a diagram. Make sure that you are able to describe this
and how it will affect the final product.
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Question 6 (a)(ii)

This question again gave candidates the opportunity to achieve a good score. The percentage
of candidates scoring full marks, however, was greater than it was for Q06(a)(i) and the
percentage of candidates failing to score significantly less. Some candidates had problems
with describing the shape of the sickle cell and this was an aspect of the topic being tested
that did not score particularly well. However, responses referred frequently to the
implications of sickle cells on the body and gave some good detail in answers. This detail
often included references to less oxygen but a fair number of candidates failed to link this to
less aerobic respiration. Candidates tended to overlook the fact that a different type of
haemoglobin was produced and there were infrequent mentions of a reduced surface area.
It was quite common for candidates to mention that cells had a reduced surface area to
volume ratio which implies some misunderstanding of this concept. Other candidates
referred to anaerobic respiration in their answers due to a lack of oxygen which negated the
respiration mark.

Responses from candidates who managed to obtain one mark tended to focus either on less
oxygen being carried or made some referral to the changed shape of the cell.
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This candidate scored one mark for identifying that the sickle cell
would have a reduced surface area. Although they have referred to
oxygen the detail given is vague and does not imply strongly enough
that less oxygen would be carried.

Quite often candidates mention a fact in an exam and then fail to
elaborate. It is important to think about why, for example, a reduced
surface area in red blood cells affects other body cells.
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Marking point 2 was the most commonly missed marking point overall, even with candidates
that scored top marks for their answer. Five mark answers came across fluently and included
well-structured information.

This is a good five mark response that identifies the sickle cell as
having a reduced surface area. It mentions that this would result in
less oxygen being carried and also describes how these cells block
capillaries – information that was infrequently seen in other responses.
Detail is given on the effects on aerobic respiration and energy release.

Make sure you know the difference between reduced surface area and
surface area to volume ratio.
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Most candidates recognised that the sickle cell would carry less oxygen and some would take
this further to discuss the effect that this would have on body cells to make a person feel
tired.

This response refers to anaerobic respiration which, in this case, was
ignored. This was because the candidate clearly linked the effect of a
lack of oxygen to aerobic respiration earlier in the response.
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Question 6 (b)

Some candidates really struggled to express their biological knowledge for this question
which unfortunately resulted in the majority of candidates receiving no marks. There were
common errors in responses across the cohort, including those linked to genetic diagrams
that some candidates used to help with their explanations. Most genetic diagrams tended to
be in the form of Punnett squares which were mostly inadequately labelled and which left
the child with sickle cell unidentified. It was often the case where candidates overlooked the
fact that the woman had to be heterozygous with a genotype of Hh and many
candidates failed to state that one recessive allele must come from the father. There were
frequent diagrams and discussions that focussed on how sickle-cell was a sex-linked
disorder. These did not achieve any marks at all.

Less able candidates often gave the genotype of the child with sickle cell anaemia or the
genotypes of the man. They would very infrequently give details that implied a recessive
allele was inherited from the man.
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This response gained one mark for identifying the possible genotypes
of the man.

It is always important to understand what is expected of you in an
exam. Command words such as explain and also the mark allocation
are two aspects of a question that should always be fully understood.
They can guide you in what is expected of you in an examination.
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Diagrams or explanations that referred to sickle cell anaemia being sex-linked were not
awarded.

This candidate has shown sickle-cell anaemia carried on the sex
chromosomes so failed to achieve a score. This is unfortunate as they
have clearly referred to the genotype of the woman being Hh.

If a genetic disorder is sex-linked it will more often than not state that
it is in the question. This is always the case if the disorder named in the
question is not named in the specification. Otherwise, never assume
that it is sex-linked.
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It was quite often the case that candidates failed to identify the actual genotype of the
woman as being Hh. Perhaps this was because the information given in the question stated
that the woman was heterozygous for sickle cell anaemia. This cost a fair number of
candidates a mark.

This is a three mark response. The candidate has identified the
possible genotypes of the man and the child with sickle cell anaemia.
They have also stated that one recessive allele is inherited from the
man. No information has been provided on the woman’s genotype.

It is always useful to draw a genetic diagram that clearly shows the
genotypes of parents and children to support any written information.
Diagrams, if correct, can help to gain marks.
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Question 7 (a)(ii)

Very few candidates managed to score the full three marks for their response to this
question. Most scored one mark. The part where decay occurred most often was frequently
misidentified, with a variety of answers given from pulp to root. Numerous candidates just
quoted molars. There were few responses that identified the tooth as having ridges or
crevices and often the wording of responses for the final marking point was too vague to
award.

Most candidates made an attempt at stating which part of the tooth was more prone to
decay. It was not a marking point that was often missed but it was one which candidates
frequently got wrong.

This candidate achieved two out of the three marks available. They
have identified that the tooth had ridges and that food becomes stuck
in these. For the first marking point, it appears that the candidate has
misread the question to ask what type of tooth is most likely to decay
rather than what part of the tooth.

Misreading a question will limit the amount of marks given to a
response.
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Some answers did correctly identify the part of the tooth that was more likely to decay than
others but failed to provide any further creditable information.

This one mark response identified enamel as the part of the tooth
most likely to decay. The remainder of the response goes into vague
detail that did not gain any further mark.
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There were many responses that described how the tooth was hard to reach with a
toothbrush which was not what was expected from the third marking point. This marking
point specifically states that the trapped food would be harder to remove.

This is another example of a response that has not identified the part
of the tooth more prone to decay but has instead given the type of
tooth. This cost the candidate one mark. However, they have gained
two marks overall. The first mark was given for stating that the tooth
had crevices. The second mark was awarded for stating that food got
trapped in these.

Similar questions tend to come up time and again in examinations.
However, the response that you give to a similar question in a new
examination may need to differ depending on how the question is
worded. Take care to read all information very carefully.
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This response gained three marks and missed out on the fourth for
not including details about respiration. This candidate has described
how bacteria feed on sugar and produce lactic acid which covers the
first and third marking points and for the third mark has stated that
the enamel is dissolved.

Like animal cells bacteria in the mouth carry out aerobic respiration to
survive. It would be a good idea to remember this information for
future examinations.
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Question 7 (b)

Although this question was, on the whole, fairly well answered there was a fair spread of 
marks across the cohort. Most candidates appeared familiar with the process of tooth decay 
although some failed to go into specific detail that limited the marks awarded. It was rare to 
see details in candidate responses about aerobic respiration and how this is what bacteria 
used the  food for, although  a good number of candidates were aware that bacteria produced
acid that dissolved enamel. There were several answers that included incorrect information 
about dental plaque itself producing the acid. Although nearly a third of candidates were 
awarded full marks, a  fifth of the cohort failed to gain any.

Most candidates discussed how bacteria feed on food left in teeth and that enamel was 
dissolved by the acid they produced. In many instances candidates were naming the type of 
acid produced by the bacteria.



Responses that gained four marks obviously covered all four marking points but some were
more difficult to assess than others due to the way the response was structured. In most
cases they were clear and concise, sometimes gaining the four marks in just a couple of
well-constructed sentences.

This response is very concise and covers all four marking points in the
first three lines.

Remember that bacteria do not produce plaque and this should not be
stated in an exam. Bacteria are found in plaque and so is the food that
they use to respire.
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Question 7 (c)

Nearly half of the candidates failed to gain a mark for their response to this question. Most
went off track with their answers, stating that the baby needed to build up levels of calcium
in its system before teeth could form or to help in the development of bones. There was little
reference in responses to the fact that babies do not eat solid food and descriptions, at
times, of how a baby only has a liquid diet were vague. Few candidates realised that teeth
could hurt the mother although there was little suggestion of this in responses. Interestingly
several candidates mentioned that the baby would hurt itself. Just under 4% of the cohort
were able to achieve full marks so this question was clearly a challenge to candidates
working below the very top grades.

There were many responses that referred to strengthening bones being a priority over teeth
and that the calcium obtained for this to happen came from milk. Responses occasionally
seemed to skim the surface of information that was needed for a marking point without
actually hitting the point.

This candidate achieved one mark for describing how the baby only
feeds on milk. Information has also been given on bones which was
irrelevant to the question.

There are some topics tested in such a way that you cannot revise for
them. The questions testing these topics are really testing how deep
your understanding of the topic is and whether you can apply your
understanding in a range of different situations
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There were a multitude of responses that gave the impression candidates had locked onto
the idea that there was not enough calcium in the body of a baby and that it took time to
build up levels before teeth could develop.

The information provided in the initial part of this response was seen
in many responses. This candidate was not awarded any marks.
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It was rare to see a three mark response. It was only the very top candidates that received
this score.

This response describes how babies do not eat solid food and expands
on this statement later by stating that they don’t need to grind or crush
food. This information was credited with marking point 3. The
candidate has recognised that teeth may hurt the mother for marking
point 1 and finally for marking point 2 the response clearly states that
babies only drink milk.
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Question 7 (d)

There were many generalised responses for this question such as 'mouthwash kills bacteria'
without stating which component of the mouthwash did this. There were also statements
that mentioned both sodium fluoride and alcohol as well as the overall actions of
mouthwash but then did not specify which component carried out which function. For
example, 'contains sodium fluoride and alcohol that kills bacteria and strengthens enamel'.
These were not awarded. Similarly, answers such as 'sodium fluoride strengthens teeth' were
not awarded as enamel had not been specified. More able candidates gave more
constructive answers which meant that just over one fifth of the cohort were able to gain full
marks. However, it was disappointing that large percentages of the cohort were awarded
zero marks.

The content of responses that received a mark for one mark answers varied. One of the most
common was that alcohol kills bacteria although there were occasionally others that were
creditable.
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Although the candidate has just mentioned fluoride rather than
sodium fluoride this was not penalised. This response was given one
mark for fluoride neutralises acidity.

Sometimes there is a clue in the question to help with your answer.
Here, the question has purposely highlighted that mouthwash reduces
dental decay and that it contains sodium fluoride and alcohol. If you
understand how dental decay is caused then you might just be able to
use the information given to figure out how sodium fluoride and
alcohol might do this.
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Many responses generalised information. Candidates were not specific in stating, for
example, whether it was alcohol or sodium fluoride that killed bacteria.

Although this candidate has stated that bacteria are killed they have
not specified whether it is sodium fluoride or alcohol that causes this.
The response was not given a mark.

Try to think a little deeper about what you write for an answer – if both
sodium fluoride and alcohol killed bacteria then why add both of them
to mouthwash? The two components must do different things to
prevent tooth decay. This principle could apply to many different exam
questions.
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The few candidates that managed to score full marks tended to state, for the second marking
point, that sodium fluoride strengthens enamel. Its function in neutralising acid came up
infrequently in responses.

This candidate received two marks for linking the correct component
of mouthwash to its correct function.
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Paper Summary

Based on their performance on this paper, candidates should:

Remember their sentence structure and fluidity. There was lack of cohesiveness and
clarity in some responses. Some candidates were unable to tie various aspects of the
specification together to form a response that gained more than a mark or two,
particularly in extended answer questions. Practice is needed in doing this so that
candidates are able to bring together ideas that demonstrate their knowledge in their
writing. Some responses lacked structure and were written in a fashion that led to
confusion.
Apply their knowledge. There were cases where candidates struggled to apply knowledge
and understanding to unfamiliar contexts.
Practice past papers, where possible, and focus on questions that require candidates to
make links or to analyse data or to apply knowledge in very contextualised questions.
Many candidates lost marks for not annotating their genetic diagrams fully and this has
been an issue year upon year.
Get as much practice as possible in mathematical areas so that their confidence in
answering questions that expect these skills is sound. Many candidates lost a mark for not
converting values into significant figures and it appeared that some were unsure of how to
carry out this mathematical concept. Some candidates seemed to think that only the
numbers after the decimal point in a value counted as significant figures whilst others had
issues in rounding numbers.
Read the question carefully. It was very evident that some candidates overlooked key parts
of a question.
Use scientific terminology. Some candidates failed to use this and some used it in the
wrong context. Candidates could keep a glossary on key words for each topic covered and
periodically revisit this and practice putting them into meaningful sentences.
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Grade boundaries

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

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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