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Introduction

The Pearson Edexcel GCSE (9-1) Paper 4 Combined Science – Biology (Higher tier) paper is the
second of two biology papers taken as part of the GCSE (9-1) Combined Science qualification
and the fourth paper out of six for the qualification. This is the sixth assessment of the GCSE
(9-1) Combined Science specification, and the qualification follows a linear assessment model
whereby candidates must complete all six papers in the same single year of certification.

This paper is awarded a total of 60 marks, and it is assessed by a variety of question types,
including multiple-choice questions, short answer questions, calculations, and extended
open-response questions. Candidates should answer all questions in a time of 1 hour and 10
minutes. The extended open-response question is identified by an asterisk (*) in the question
paper to indicate that marks are also awarded for the ability to structure a response logically.
Unlike last year, candidates were not provided with advanced information so had to be
prepared for questions across all areas of the specification covered by this paper.

The GCSE (9-1) Combined Science qualification assesses practical knowledge and maths
skills; the requirements of which are given in the specification. Additionally, there are 6
mandatory core practical tasks that candidates must complete prior to the examinations, as
aspects of working scientifically are also assessed in questions throughout the paper. This
includes knowledge on equipment, safety methods, variables and controls as well as analysis
and interpretation of data.

The paper contains questions assessing the content from topics 1 and topics 6 to 9 as
identified in the specification. In this examination series, candidates were required to
respond to questions that tested their knowledge and understanding of osmosis and blood
glucose regulation, aerobic and anaerobic respiration, diffusion and gas exchange, the
hormones of the menstrual cycle and pregnancy, the role of denitrifying bacteria and the
carbon cycle.

Questions designed to assess practical work included writing a plan to see the effect of
temperature on photosynthesis including controlling variables and writing a plan. The maths
skills assessment in this paper related to questions requiring the inverse square law for
photosynthesis, interpretation of graphical information, conversion of units, and
magnification calculations putting answers into standard form.

Many candidates were able to demonstrate a good level of knowledge in the early questions,
including osmosis and diffusion as well as application of their knowledge of photosynthesis
and respiration. In comparison to previous years more candidates had attempted more
questions with less left blank. This possibly shows the benefit of the increasing resources of
past paper questions that can be used for revision.
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Most candidates were able to access the extended writing responses, demonstrating some
knowledge of the carbon cycle although many were limited by not referring to the correct
carbon compounds. Higher ability candidates were able to apply their knowledge of the
human hormones of the menstrual cycle and explain some changes that occur during
pregnancy.

Although there has been an improvement in answering practical based questions it still
remains a challenge for some candidates. They need to use scientific terminology more
frequently when answering questions related to practical tasks and be clear on which aspect
is the independent and dependent variable so they can recognise controlled variables. Across
the paper, candidates generally showed that they could extract data from graphs and
calculate differences between two values.
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Question 1 (a)(i)

Candidates needed to extract two numbers from the graph and calculate a difference of 9 for
one mark. It was well answered by many candidates although some only identified the
highest value rather than the increase.
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Question 1 (a)(ii)

Candidates were asked to explain why water moved out of the red blood cells of the person
with diabetes. The correct response included the idea that water moved out of the cells by
osmosis because the concentration of glucose was higher in the plasma than in the red
blood cell across a partially permeable membrane. There were references to the glucose
moving rather than the water, which was not credited and some candidates linked this
question to regulation of blood glucose and not osmosis. If candidates referred to water
concentration from where water is in high concentration in the red blood cell to lower water
concentration in the plasma, this was credited but it is important that they refer to water or
water potential here.

This gained two marks for osmosis, as it is clearly referring to water
moving and high water concentration to a low water concentration was
accepted.
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Water moved out of the blood is in the question. They do not make a
comparative statement – a higher concentration of glucose in the
blood would have been sufficient. The reference to 'it diffused from
high to low concentration' was not clear if 'it' was water moving or
glucose, so no marks were awarded.
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This has a comparative term used, the question is asking about red
blood cells so the rest of the blood having a lower water concentration
or a higher glucose concentration was accepted. Osmosis was not
awarded for this response as it is not linked to water.
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Question 1 (b)(i)

Candidates were expected to identify insulin as the hormone that reduces blood glucose.
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Question 1 (b)(ii)

The question asks how hormones get from where they are released to their target organ and
any response linking this to the bloodstream, the blood plasma or even the blood was
credited. Inside red blood cells were not credited as this is incorrect. Acceptable answers are
also through blood vessels or even named blood vessels.

This was sufficient for the mark.

This response shows a clear understanding of the role of plasma in
transporting substances.

Named blood vessels or just blood vessels was accepted.
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Question 1 (c)

The questions asked how type 2 diabetes was controlled. Most responses referred to
controlling the diet or exercising but didn’t link this to reducing blood glucose concentration,
which limited marks. Ideas around balanced diet or healthy diet were not sufficient. Credit
was given for taking medication although there were few references to the correct
medication such as metformin. Credit was not given for vague references to pills, tablets, or
drugs being taken. Insulin injection/pumps was an acceptable answer as in some cases this is
given.

References to regulating blood sugar needed to refer to blood glucose
being regulated/controlled/reduced/lowered etc. Changing diet was
not enough but reduce food with sugar was sufficient for the mark.
This also has exercise and take medication scoring three marks in total.
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Improved lifestyle was not specific but there are marks for exercise and
measure blood glucose levels regularly. Taking medicines was not
enough. The mark scheme required medication or named medication.
Healthier diet was not enough as it needed to be the idea of a
controlled diet or one where intake of carbohydrates was reduced.
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Neither a healthy diet nor an active lifestyle were sufficient. The use of
insulin was accepted as some type 2 diabetics use insulin.

Be specific, terms like healthy and lifestyle are vague, give the specific
changes needed.
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Question 2 (b)(i)

Candidates were asked why the breathing rate of the athlete changed when running. The
response required was either to absorb more oxygen for more respiration to release more
energy or to remove more carbon dioxide from more respiration. These were alternative
responses. The essential point here is that more was important, this could have been said to
increase the oxygen taken in or words to that effect. Occasionally candidates referred to
provide more glucose, this was not credited and the idea of producing or making energy was
ignored as it is incorrect.

More oxygen in the blood why breathing rate increases and they have
linked this to respiration for two marks. Produces more energy would
be ignored, it needs to be released.
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This scored two marks for linking the idea of more oxygen to
respiration/energy.

Energy cannot be made but this scored one mark for more oxygen.

Refer to energy being released through respiration, not energy being
made or produced.
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This scored one mark. The command word explain requires links to be
made and a reason given for why the body needs more oxygen.
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Question 2 (b)(ii)

Candidates were asked to state two differences between aerobic and anaerobic respiration
and the majority of answers included aerobic uses oxygen and anaerobic produces lactic
acid. Some candidates merely gave the reverse argument for their second point and limited
themselves to one mark. Some higher ability candidates knew that aerobic takes place in the
mitochondria whereas anaerobic takes place in the cytoplasm. No credit was awarded for
references to different types of exercise.

The first statement is incorrect as aerobic respiration uses glucose.
One mark was awarded for anaerobic releases lactic acid, which is
correct.

Know the equations for aerobic and anaerobic respiration.
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This scored one mark as they both refer to the products of the types of
respiration. Water wasn't required as a product for aerobic respiration,
either water or carbon dioxide were credited.

A number of responses showed the knowledge of the location of
respiration even though it is beyond the scope of the specification. This
scored two marks for two distinct differences.
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Question 2 (c)(i)

This question was based on a practical for measuring photosynthesis using the indicator
bromothymol blue. A table showing colour changes at different pH levels was given.
Candidates were asked to explain why the air breathed out turned the BTB solution yellow.
The response required was that the air breathed out contained more carbon dioxide which
forms a weak acid when dissolved in water. Credit was given for turning the solution acidic or
lowering the pH. If only the formula was written then this must be correct to be credited.

This gained one mark for carbon dioxide. It referred to increasing the
pH which is not correct, so this prevented awarding of the mark for
acidic.
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This gained both marks for carbon dioxide linked to lower pH.
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This gained one mark for carbon dioxide. Turned yellow was given in
the table and did not have any interpretation.

Make sure you interpret data rather than just repeating what is written
when asked to explain.
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Question 2 (c)(ii)

This question followed on from the practical, with pondweed being added to the BTB solution
and one test tube being kept in the dark and the other in the light. Candidates were asked to
explain the results for the different tubes. Credit was given for recognising that
photosynthesis can happen for the tube in the light which removes carbon dioxide from the
solution. For the tube in the dark, credit was awarded for either only respiration was taking
place or no photosynthesis took place.
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This scored one mark for no photosynthesis in tube A. Staying neutral
or having access to sunlight is not an explanation for tube B so the
mark was not awarded.
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This gained full marks for explaining the colours of each tube.
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This did not score any marks as it just repeats information given within
the question and doesn't provide an explanation.
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Question 3 (a)(i)

This is a question based on the photosynthesis core practical task looking at how light
intensity affects the rate of photosynthesis. The question asks candidates to state why the
student included a water bath. Acceptable answers included maintaining a constant
temperature or as a heat shield to prevent the heat from the light from affecting the
experiment. Common incorrect responses included the idea that it was needed so
temperature could be measured.

This is not the function of the water bath.
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This response described the use of the water bath as a heat shield for
one mark.
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This response was awarded the mark for the idea of maintaining the
temperature of the pondweed.
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Question 3 (a)(ii)

Candidates were asked to state two variables that needed to be controlled. In this case, there
were several possible answers including temperature, volume of pond water, mass of pond
water, and carbon dioxide concentration. Once again, we do not credit the amount of
water/pondweed as we are expecting scientific units to be used. Some candidates recognised
that the light source would need to be the same but others suggested that light intensity or
distance from the lamp needed to be controlled.

This was awarded two marks for controlling temperature and for the
mass of the pondweed.

Amount is ignored as it does not give a measurement value.

This gained one mark for the idea of using the same light source which
should be the same so that the only change is distance.

The rule not being moved is irrelevant.
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This did not score as the light source distance is being changed and
amount of pondweed is not a measurement.

Use terms that allow a measurement and not amount, eg mass,
volume, length.
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Question 3 (b)(i)

Candidates were asked to calculate the light intensity at 25cm from the lamp. A table of
values was given where the light intensity had been calculated for four other values. The
candidates were also informed to use the inverse square law for photosynthesis. They had to
apply their knowledge either by trial and error using the calculated values in the table or by
applying the inverse square law. They scored two marks for writing out the calculation
1 ÷ 252 and all three marks for the correct answer of 0.0016 (arbitrary units) on the answer
line. It is always important to show working in all calculations.

This shows working out of the inverse square law and the correct
answer for three marks.

31 GCSE Combined Science 1SC0 2BH



This scored full marks for the correct answer.

Workings are not required but always recommended in case you make
a mistake in your calculation.
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This candidate has attempted to work out the inverse square law but
has not succeeded.

If there is data in the table use it to help you work out the required
calculation.
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Question 3 (b)(ii)

For the investigation, the candidates were told that the number of bubbles was counted and
they were then asked how this method could be improved to get a more accurate
measurement of the gas. Answers included using a gas syringe to collect the gas or to get a
measurement of the volume. Alternatively, they could use a data logger or video camera and
playback in slow motion to ensure they counted every bubble. Also accepted was to use an
inverted measuring cylinder with water where the oxygen displaced the water, giving them a
measure of volume.

A gas syringe is worth one mark, a more accurate measurement just
repeats the information from the question.

Avoid repeating the wording from the question as it will not gain
marks.
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Full marks were awarded to this response for the use of a gas syringe
to collect the gas produced.

This response shows an improvement to the method for measuring
the gas produced as the count of bubbles would be more accurate.
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This does not improve the accuracy of the measurement and therefore
did not gain credit.
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Question 3 (c)

Candidates were asked to devise a plan to show that temperature is a limiting factor in
photosynthesis using the apparatus given. Marks were awarded for keeping the light at the
same distance or a given distance or keeping the same light intensity. Counting the number
of bubbles produced or measuring the volume of gas produced was also awarded a mark.
Repeating the experiment at different temperatures or giving a list of temperatures was
awarded a mark and the idea of controlling the mass or pondweed, type of pondweed, or the
carbon dioxide concentration was also awarded a mark.

This gained a mark for placing the light source 10cm away, counting
bubbles and for repeating the test at different temperatures. Although
they state controlled variable, they do not give an indication of the
variable which was required for the mark.
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This had keeping the light the same distance away from the test tube
and changing the temperature of the environment, which is sufficient
for the idea of completing it at different temperatures. There is no
indication of what data would be collected.

38GCSE Combined Science 1SC0 2BH



This had the idea of continuous heating so the mark for changing the
temperature was not awarded. The marking points are independent so
one mark was awarded for recording the amount of bubbles.
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This gained one mark for recording the number of bubbles but the link
to the light affecting the temperature is not a correct method. Using
the lamp to change the temperature was not accepted.
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Question 4 (a)(i)

This question expected candidates to identify that oxygen moves from the alveolus into the
capillary.
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Question 4 (a)(ii)

This question expected candidates to identify carbon dioxide as the gas that moves from the
capillary to the alveolus.
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Question 4 (a)(iii)

Candidates were asked to explain how gases move from the alveolus to the capillary.
Answers included diffusion for one mark, down a concentration gradient or from high
concentration to low concentration for one mark. Through a membrane was also awarded a
mark. Some responses included osmosis rather than diffusion, which was not credited.

This had diffusion for one mark. Decreasing the diffusion distance is
not about the process of how the gas moves.
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This gained one mark for diffusion. The cell wall is incorrect and the
direction of diffusion is incorrect.

This gained full marks for diffuses, high concentration to low
concentration and through a thin permeable membrane.
Semi-permeable and partially permeable membrane were also
accepted.
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Question 4 (a)(iv)

This was an applied question and was aimed at the higher-grade responses. Candidates were
asked to explain the advantages of blood cells passing through one at a time along a
capillary. Acceptable answers included slowing the blood flow so more diffusion can take
place across a shorter diffusion distance. Gas exchange was acceptable for diffusion and also
acceptable was the idea that this maximised the uptake of oxygen to each red blood cell.
Many responses referred to blood clotting or higher and lower blood pressure, these were
not credited.

This shows a response that illustrates a clear understanding. It gained
the mark for the rate of flow is slower as the question asks about RBC,
more time for diffusion/faster rate of diffusion, each cell is closer to
the alveoli is shorter diffusion distance and it also has the idea of more
surface area.
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This gained the mark for oxygen is going into a blood cell as it implies
all blood cells will get it and it also had quicker diffusion for two marks
in total. Blood cells can touch the walls of the capillaries was not
sufficient for shorter diffusion distance.

One mark was awarded for short diffusion distance. The idea of
prevention of blood clots was a commonly seen incorrect response.
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Question 4 (b)

This question was a mathematical calculation for the surface area of a human lung. One
mark was awarded for the correct calculation of 70 and one mark for including the correct
units for the area which was mm2. Some candidates tried to convert this into cm2 which was
credited if calculated correctly.

This scores full marks for the correct answer with the unit.
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This answer is the correct numerical value but no unit is given so one
mark was awarded.

Always check if a unit is required.

48GCSE Combined Science 1SC0 2BH



This has the correct unit but incorrect calculation as the candidate has
squared the surface area.
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Question 5 (a)(ii)

This question asked candidates to explain how two of the hormones shown in the diagram
could cause ovulation. The reference to LH or luteinising hormone was awarded a
stand-alone mark here. Alternatively, candidates could give the process that FSH causes the
egg to mature in the follicle. FSH stimulates the release of oestrogen. High levels of
oestrogen cause an LH surge. This causes the egg to be released from the follicle.

This response gained full marks for high levels of oestrogen, a surge of
LH and a description of ovulation with rupturing of the follicle where
the egg had been maturing. The word ovulation was not sufficient as it
is in the question.
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This gained full marks for FSH linked to the egg maturing, LH and
causing the egg to be released.

This scores two marks for the knowledge that LH is involved in
ovulation and that ovulation is the release of an egg.
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This gained one mark for the knowledge that LH is involved. Egg follicle
released is not ovulation.
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Question 5 (a)(iii)

Candidates were asked to interpret the diagram to identify that the period of menstruation
was three days.
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Question 5 (a)(iv)

This question was aimed at the candidates achieving a grade 7 and above. They were asked
to explain how the levels of each hormone would be different if the woman was pregnant.
Each of the hormones should be mentioned including the inhibition of FSH by oestrogen and
the inhibition of LH and FSH by progesterone. These were sometimes a little muddled. The
role of FSH remaining low so no egg matured in the follicle was credited. LH remaining low to
prevent ovulation was credited. Also credited was the idea that oestrogen and progesterone
levels remain high to maintain the lining of the uterus. There were some responses linked to
the uterus wall thickening rather than the lining, these were not credited.

This gained full marks for lower FSH as no follicle to mature, decreased
LH linked to ovulation not occurring, increased oestrogen to inhibit
FSH and thickening the uterus lining. They have also had the third
marking point again for progesterone inhibiting LH and FSH.

Bullet points for each hormone is a good technique for answering this
question.
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This response does not get the third marking point as they have
incorrect science linking oestrogen to the inhibition of LH. They have
linked lower FSH and LH to no eggs maturing and ovulating gaining
two marks. This also has high progesterone linked to maintaining the
uterus lining. This would also be awarded for high progesterone
stopping the uterus lining breaking down. Three marks in total.
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This gained two marks for progesterone would increase linked to
creating a thick spongy uterus lining and LH decreases linked to the
idea that this would stop an egg being released.

Oestrogen decreasing was a commonly seen error and this response
does not indicate what happens to FSH or why.
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This response attempted to address the role of each hormone but the
reasons were not correct and no marks were awarded.
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Question 6 (a)(i)

This required the conversion of 6 mm into 6000 micrometres. The unit was not required.
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Question 6 (a)(ii)

This was a magnification calculation requiring the calculation of the actual size of a guard cell
using a given measurement. The most common error here was that candidates did not
convert their answers into standard form as requested in the question. The correct answer
was 4.0 x 10-2.

This showed the correct working and the answer given in standard
form for full marks.
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This is the correct answer but not given in standard form. It scored two
marks.

Always read maths questions carefully so you give your answer in the
correct form and with units if required.
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This candidate tried to convert the unit, which was not required. It was
the only error made as the answer is correct for their measurement
value. Answers which were incorrect by any number of a power of 10
were awarded two marks.

This is the wrong calculation but one mark was awarded for converting
their answer correctly into standard form. Workings had to be shown
to gain this mark.
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Question 6 (b)

Candidates were asked to explain the role of denitrifying bacteria in the nitrogen cycle. There
were a few misconceptions here, with the conversion being given the incorrect way around
but some candidates recognised that denitrifying bacteria converts nitrates into nitrogen gas.
Nitrites were acceptable for nitrates were nitrogen compounds.

This is the reverse reaction and incorrect.

This has the correct reactant but incorrect product so only one mark
was awarded.
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This has the correct product but no reactant for one mark.

This shows the complete process of nitrates to nitrogen gas for two
marks.
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Question 6 (c)

This was the extended open-response question and asked candidates to describe how
carbon is cycled through the biotic and abiotic components of the ecosystem. The response
should include reference to the processes of photosynthesis, respiration and decomposing
as well as the idea of combustion or oceans becoming a carbon sink. The answer must also
relate to the correct carbon compound, for example in the case of photosynthesis and
respiration it is carbon dioxide. For the answer to attain a Level 3 all these need to be
referred to correctly. For a Level 2 response there could be a detailed response of the abiotic
or biotic carbon cycle or a simple description of how carbon is cycled in each. For a Level 1
response a simple description of how carbon is cycled, including the idea that animals eat
plants or other animals and take on carbon. The most common error limiting marks for this
question was referring to plants taking in carbon, either from the air or the soil or animals
releasing carbon without referring to the correct carbon compound.
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This has a correct abiotic process of combustion linked to the release
of carbon dioxide. They then correctly describe plants taking in carbon
dioxide which is the description linked to the process of
photosynthesis. They also correctly reference the role of animals and
decomposers so have reached Level 3. They gain six marks for
correctly referencing photosynthesis, respiration and combustion as
an abiotic process. Labelled diagrams for the carbon cycle were
marked for all descriptions but must indicate which way the
carbon/carbon compound is being cycled.
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This response correctly describes how carbon is cycled through plants,
animals, decomposers and the combustion of fossil fuels so was
awarded Level 3. They use the correct carbon compounds but they do
not identify photosynthesis for the process so gained five marks.
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This has animals release carbon dioxide and plants release carbon
dioxide which is two ways that carbon is cycled so gains Level 2 for two
biotic descriptions. Plants do not take in carbon so this is ignored (we
do not negatively mark). They do then reference plants taking carbon
dioxide during photosynthesis, which combined with the correct
reference to respiration gains four marks. They have two linked
processes. The response does refer to decomposition but has no
reference to the abiotic aspects so cannot gain Level 3.
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This was awarded Level 2 worth three marks. They correctly link plants
taking in carbon dioxide to photosynthesis and animals releasing
carbon dioxide. This wasn't linked to respiration preventing four marks
being awarded.
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This response refers to carbon being released from humans which is
incorrect, it is also not respired by plants. This response gained two
marks for a Level 1 response of fossil fuels releasing carbon dioxide.
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Paper Summary

Based on their performance on this paper, candidates should:

Always refer to scientific quantities when stating variables to be controlled using the terms
volume, mass, etc. No credit is awarded for amount.
Distinguish between controlling a variable, such as the volume of a substance and the
factor that is being investigated.
Ensure that when answering questions about osmosis, water concentration is referred to,
or even better water potential, to show that it is the water moving not another substance.
Always look to the number of marks allocated for a question to ensure the maximum
number of points has been applied.
Always include the relevant units in a mathematical calculation.
Always check calculations for additional information such as putting the answer in
standard form or to a specific number of decimal places.
Avoid repeating information from the question or just quoting data from tables or
diagrams without adding an interpretation.
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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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