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Introduction
The following resource has been developed to support 
teachers in understanding how examiners apply 
the marking criteria and what they are looking for in 
candidate responses. There are sample responses for a 
selection of questions from the Sample assessments, with 
accompanying commentary. 

The sample responses and commentaries should be read 
alongside the Specification for GCSE Gateway Suite - 
Biology A (9 -1) which is available from the website. 

OCR will update these materials as appropriate. 

Centres may wish to use these support materials in a 
number of ways: 
• teacher training in interpretation of the marking 

criteria 
• departmental standardisation meetings 

• exemplars for candidates to review. 

Please note that this resource is provided for advice and 
guidance only and does not in any way constitute an 
indication of grade boundaries or endorsed answers. 
Whilst a senior examiner has provided a possible mark/ 
level when marking these answers, in a live series the 
mark a response would get depends on the whole 
process of standardisation, which considers the big 
picture of the year’s scripts. Therefore the mark/level 
awarded here should be considered to be only an 
estimation of what would be awarded. How levels and 
marks correspond to grade boundaries depends on the 
Awarding process that happens after all/most of the 
scripts are marked and depends on a number of factors, 
including candidate performance across the board. 
Details of this process can be found here: http://www.ocr. 
org.uk/Images/142042-marking-and-grading-assuring-
ocr-s-accuracy.pdf

http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
http://www.ocr.org.uk/Images/142042-marking-and-grading-assuring-ocr-s-accuracy.pdf
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J247/01: Foundation paper – Tier 1  
– Question 17

17 A boy picks up a hot plate and quickly drops it.
 This is a reflex action.
(a)  Describe the sequence of events that happens in his nervous system during this reflex action. [5]

Mark scheme

Question Answer Marks AO element Guidance

17 (a) detected by receptors in skin (1)

impulse sent along sensory neurone (1)

to spinal cord / CNS (1)

impulse sent along motor neurone (1)

to (hand/arm) muscles / effectors (1)

1

1

1

1

1

2.1

1.1

1.1

1.1

2.1

To gain marks these need to be in correct 
sequence

ignore brain

Question 17(a), sample answer – 1 lower

Touch hot plate. Receptors in hand detect heat and send message to spinal cord on sensory neurone, 
message comes back from spinal cord on motor neurone and muscles move hand away. 

5 marks

Question 17(a), sample answer 2 – higher

Heat detected by sensory (pain) receptors in hand, impulse travels along the sensory neurones in the arm to 
the CNS (spinal cord), then impulses are sent back down the arm along the motor neurone which causes the 
muscles to contract to move the hand away from the heat. At the same time a message is sent to the brain to 
tell it what happened. The impulse moves across synapses to get from neurone to neurone. 

5 marks

Commentary 
If we compare the responses for the standard level and higher 
level learner we can see that they both have been marked at 5. 
The style is distinctly different.  When answering this style of 
question this could have been done with numbered bullet points.
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17 (b) Explain why it is important that this response is a reflex and not controlled consciously by the brain. [3]

Mark scheme

Question Answer Marks AO element Guidance

17 (b) to avoid (further) damage (1)

The reaction needs to be rapid (1)

The brain would slow down the reaction 
time (1)

1

1

1

2.1

2.1

2.1

allow ora

Question 17(b), sample answer 1 – lower

Its faster than waiting for the brain.

2 marks

Question 17(b), sample answer 2 – higher

For immediate protection, there is a tiny time delay if it has to go to the brain first.

2 marks

Commentary 
Both learners lost out on this question.  Both learners did not fully 
explain their answer why this was important – to avoid damage.
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J247/01: Foundation paper – Tier 1  
– Question 18

18  Emma wants to compare the transpiration rates of two types of plant.
 The plants have different sized leaves.
 The diagram shows how she sets up her experiment.       

(a)  Suggest why Emma put a layer of oil on top of the water. [2]

Mark scheme

Question Answer Marks AO element Guidance

18 (a) stop evaporation of water (1)

so any loss in mass/water is from the plant 
(1)

1

1

2.2

2.2
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Question 18(a), sample answer 1 – lower

To stop evaporation of water from the tube. 

1 mark

Question 18(a), sample answer 2 – higher

To stop any evaporation from the water and to ensure any mass gain or loss is from plant only and not from 
evaporation or condensation (from air).

2 marks

Commentary 
The standard response learner failed to identify the consequences 
had evaporation occurred.

18(b)  Emma wants to compare the transpiration rate of the two types of plant.
 She makes sure that each plant has the same number of leaves
 Which other experimental conditions should she keep the same? [3]

Mark scheme

Question Answer Marks AO element Guidance

18 (b) same temperature (1)

same light intensity (1)

same windspeed / air movement (1)

3 3.3a allow same humidity

Question 18(b), sample answer 1 – lower

Temperature around the plant, do repeats. 

1 mark

Question 18(b), sample answer 2 – higher

Temperature around the plant, light intensity, air speed around the plant.

3 marks

Commentary 
Many learners have from an early age been drilled as to the 
importance of repeats.  Here a learner has obviously been 
struggling for additional answer points and resorted to more 
repeats.  This is in a similar way to my biology teacher saying that 

if you are stuck always write large surface area to volume ratio.  
Whilst this approach is better than leaving it blank – it did not 
work in this case.
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18(c) The table shows Emma’s results.

Plant species A
(bigger leaves)

Plant species B
(smaller leaves)

mass at start (g) 261 273

mass after 24 hours (g) 228 231

Write a conclusion with an explanation about this experiment.

Use data/calculations in your answer. [6]

Mark scheme

Question Answer Marks AO element Guidance

18 (c) Please refer to the marking instructions on page 4 of the 
mark scheme for guidance on how to mark this question.

Level 3
(5–6 marks)
Concludes whether this result would be expected in 
this experiment and includes scientific reasons in their 
answer
There is a well-developed line of reasoning which is clear and 
logically structured. The information presented is relevant and 
substantiated.

Level 2
(3–4 marks)
Draws a conclusion from the data supported with 
suitable calculations
There is a line of reasoning presented with some structure. 
The information presented is relevant and supported by some 
evidence.

Level 1
(1–2 marks)
Draws a conclusion from the data without the use of
calculations
The information is basic and communicated in an 
unstructured way. The information is supported by limited 
evidence and the relationship to the evidence may not be 
clear.

0 marks
No response or no response worthy of credit

6 2 x 2.2

2 x 3.1a

2 x 3.2a

AO3.2a: Analyse the information from 
the experiment and use judgement to 
ascertain if the result is as expected
• Bigger plants would be expected to 

lose more mass – because of their 
larger surface/ora

• Smaller plants could have lost more 
mass in  this experiment – because 
they may have a higher number of 
stomata per unit area/ora

• Results may be inconclusive as the 
experiment has not been repeated/
there are an insufficient number of 
repeats

AO3.1a: Apply knowledge and
understanding of the experiment with 
respect to the data 
• Convert from water loss to 

percentage water loss plant A 12.6% 
plant B 15.4% and explained

• Plant A lost more water / lost water 
more slowly

• Plant A lost 261-228 = 33g, 
• Plant A rate of water loss - 33/24 = 

1.38 g/hr
• Plant B lost 273-231 = 42g
• Plant B rate of water loss - 42/24 = 

1.75 g/hr
• Plant B lost 5g more mass that plant A

AO2.2: Apply knowledge of
transpiration to the different leaf sizes
• both experiments lose mass that 

mass can be because of water loss
• that water loss is due to transpiration
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Commentary
Here the standard level learner has correctly analysed the data 
and has drawn some conclusions from their findings.  The higher 
level candidate has taken this analysis much further.  They have 
seen that the results were not as expected and explained the 
science behind their hypothesis.  They have then used this 
science to suggest why the results seem at odds with their 
expectations.

Question 18(c), sample answer 1 – lower

Results show Plant A with bigger leaves loses less mass (loss of 33 g) compared to plant B which has smaller 
leaves (loss of 42 g). So transpiration is greater in B (smaller leaves) Plant B has a bigger surface area than A. 

Level 2

Question 18(c), sample answer 2 – higher

Results show Plant A with bigger leaves loses less mass (loss of 33 g) compared to plant B which has smaller 
leaves (loss of 42 g). So transpiration is greater in B (smaller leaves). 

With bigger leaves we would expect plant A to have more stomata and therefore lose more water - but this 
doesn’t happen.

Perhaps plant B (smaller leaves) has more stomata per cm2 than plant A and so has the chance of losing more 
water in the same time period. Plant A lost 33 g in 24 hr - 33/24 = 1.375 g/hr. 

Plant B lost 42 g/24 hr = 1.75 g/hr.

Level 3
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J247/01: Foundation paper – Tier 1  
– Question 21b

21 (b) Oxygen enters red blood cells by diffusion.
 Describe and explain how red blood cells are adapted for the efficient uptake and transport of oxygen. [5]

Mark scheme

Question Answer Marks AO element Guidance

21 (b) small size (1)

• to travel through capillaries (1)

• to get in to small vessels/capillaries (1)

biconcave disc shape (1)

• large surface area :volume (1)

haemoglobin (1)

• to carry oxygen (1)

lack of nucleus (1)

(so) more room (for haemoglobin) (1)

5 5 x 1.1 can only gain explanation marks (bullet 
points) if correctly linked to a feature 

max 4 marks if only given features 
without explanations

Question 21(b), sample answer 1 – lower

RBC are biconcave with no nucleus so they can carry more oxygen/(haemoglobin). They have large surface area.

3 marks

Question 21(b), sample answer 2 – higher

Biconcave shape gives larger SA vol ratio so cell can carry more O2. 

Cells contain haemoglobin which binds O2.

Cells are small enough to fit inside capillaries / small blood vessels.

5 marks

Commentary
It may be better for standard level learners to have answered this 
question with bullet points.  If they see five marks they can add 
five bullet points and see if these can be filled with descriptions or 
explanations.  Surface area alone in this question is not sufficient; 
surface area to volume ratio was required.
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J247/02: Foundation paper – Tier 2  
– Question 17

Commentary
Learners may miss the two here if they see that there is only one mark.

Mark scheme

Question Answer Marks AO element Guidance

17 (a) i a communicable disease 

a disease that is caused by defective alleles

a non-communicable disease

a disease that is affected by lifestyle 

1 2.1 Both correct answers are 
required for the mark

Question 17(a) (i), sample answer

(a) (i) Put ticks () in the two boxes that best describe rheumatic fever. [1]

a communicable disease 

a disease that is caused by defective alleles

a non-communicable disease

a disease that is affected by lifestyle 

1 mark

a communicable disease

a disease that is caused by defective alleles

a non-communicable disease

a disease that is affected by lifestyle

17(a) (i) Rheumatic fever is a rare disease in the UK. Look at this information.

Rheumatic fever information leaflet
Bacteria can enter the mouth and cause sore throats.

This may develop into rheumatic fever.

Rheumatic fever is much more likely if a person does not get enough food or lives in 
overcrowded conditions.

White blood cells in the body make protein molecules to kill these bacteria.

However, sometimes these molecules attack heart valves making them leaky.

(a)   (i) Put ticks () in the two boxes that best describe rheumatic fever.

 
     



Candidate Style Answers

12

GCSE (9–1) Gateway Science Biology A

 © OCR 2018

17(a) (ii) White blood cells make protein molecules to kill the bacteria.

 What is the name of these protein molecules? [1]

Mark scheme

Question Answer Marks AO element Guidance

17 (a) (ii) antibodies (1) 1 1.1

Question 17(a) (ii), sample answer

Antibodies.

1 mark

Commentary
Learners often get antibodies and antigens confused and some 
get the wrong ‘A’ word entirely (e.g. antibiotics, antiseptics etc.).

17(a) (iii) The diagram shows one of the valves that can be made leaky by rheumatic fever. [4]

 People who have this leaky valve often have  
 these symptoms:

• they get out of breath easily
• they do not seem to have much  

energy and feel tired.
 Write about the job of this valve and how  
 damage to it may cause these symptoms. [4]

Mark scheme

Question Answer Marks AO element Guidance

17 (a) (iii) idea that it stops blood flowing backwards (1)

inefficient circulation to lungs/ less blood would go to the 
lungs (1)

Increased ventilation required for gaseous exchange (1)

idea of less oxygen available to the tissues/fatigue/oxygen 
debt (1)

1

1 

1

1

1.1

2.1 

2.1

1.1
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Question 17(a) (iii), sample answer 1 – lower

Valves stop backflow, patient gets tired as its harder to pump blood.

1 mark

Question 17(a) (iii), sample answer 2 – higher

Tricuspid valve prevents backflow of blood in right ventricle into right atrium. If its not working properly, not 
enough blood will go to lungs so person will breathe more heavily to keep oxygen in blood at the right level. 
This will make person tired (more energy required) and there will be less oxygen getting to muscles, again 
causing tiredness.

4 marks

Commentary
The standard level learner here has stated the ‘job’ but has failed to 
correctly identify how this may cause the symptoms.  The higher 
level learner has put in more details than required – although not 
required there is no harm done here.

17(b)  Look at the graph.
 It gives data about people of different ages in one area.
 It shows the number of cases of rheumatic fever.
 It also shows the number of new cases of heart problems caused by rheumatic fever.

 (i)  At what age do you most commonly find people with rheumatic fever? [1]
 answer = …………………… years
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Mark scheme

Question Answer Marks AO element Guidance

17 (b) (i) 7 (years) (1) 1 1.1

Question 17(b) (i), sample answer 

7 years

1 mark

Commentary
Looking at the question it is not impossible that a learner may 
pick the wrong line.  Being pedantic there may be some that look 
at the question and say I have yet to find anyone with rheumatic 
fever.  This may hold them up for a while as it did me, and could 
be described as distracting!

17(b) (ii) How many years after getting rheumatic fever is it most common to get heart problems?

How can you tell this from the graph? [2]

Mark scheme

Question Answer Marks AO element Guidance

17 (b) (ii) 10 years (1)

idea of time between two peaks (1)

1

1

2.1

3.2a

Question 17(b) (ii), sample answer 1 – lower

11 years, thats where lines cross.

0 marks

Question 17(b) (ii), sample answer 2 – higher

10 years, the peak of heart problems lags 10 years behind the peak of rheumatic fever cases.

2 marks

Commentary
The learner appears not to have understood the question 
(which is relatively straightforward) and been hoodwinked by 
the crossover point of the two lines – the crossover must mean 
something here.
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17(c)  One treatment for the heart valve problem is to lower the patient’s blood pressure.

 To lower the blood pressure, a drug can be taken to increase the amount of water excreted by the body.

 Which organ would be targeted by the drug and what effect would it have on the urine?

Mark scheme

Question Answer Marks AO element Guidance

17 (c) kidney (1)

higher volume / less concentrated (1)

1

1

1.1

1.1

Question 17(c) sample answer 1 – lower

Organ : Heart (blood pressure link)

0 marks

Question 17(c) sample answer 2 – higher

Organ: Kidney.

Effect on urine: It will make urine more dilute / less concentrated, bigger volume

2 marks

Commentary
Here the standard demand learner may not understand the 
function of the kidney or is unable to switch from one organ 
system to another.
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J247/01: Foundation paper – Tier 2  
– Question 21

21  Some students are investigating lichens.

 Lichens are often studied because they are sensitive to pollution.

(a)   Lichens are made up of two different organisms: fungi and algae.

  Both the fungus and the algae gain from living together.

  What biological name is given to a relationship where both organisms gain? [1]

Commentary
Here the learner has either two words and cannot decide which 
is appropriate and got lucky! or knows that mutualism is a form of 
symbiosis – but this could have gone wrong had a contradiction 
occurred.

Question 21(a), sample answer

Mutualism (symbiotic)

1 mark

Mark scheme

Question Answer Marks AO element Guidance

21 (a) mutualism (1) 1 1.1
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21(b)  The students find a diagram of a lichen.

 Using the information from the diagram suggest what the algae and fungi each gain from their relationship.

Commentary
These questions are taken from our Sample Assessment Material 
it has not been through same process as the examination.  Had 
it been through an exam series and standardisation answers like 
this may have been accepted.

Question 21(b), sample answer

Algae: protection - waterproof layer prevents water loss

Fungus: energy from photosynthesis / food from photosynthesis

2 marks

Mark scheme

Question Answer Marks AO element Guidance

21 (b) algae gain protection (1)

fungi gain sugars (1)

1

1

2.1

2.1

allow idea about prevention of drying 
out / absorbing water / minerals
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21(c)  Lichens are sensitive to pollution because they take up chemicals from the air.

 The diagram shows a ‘bushy’ species of lichen and a ‘crusty’ species of lichen. 

 Bushy lichens are usually more sensitive to pollution than crusty lichens.

 Use the diagrams to suggest why. [1]

Commentary
As can be seen by the two examples here both are acceptable 
although the science differs.  Sometime we see that higher ability 
learners do not answer easy questions well over complicating 
them and thus missing the marking point.

Mark scheme

Question Answer Marks AO element Guidance

21 (c) larger surface area (to take up pollutants) (1) 1 2.1 allow sticks out more from bark

Question 21(c), sample answer 1 – lower

Bushy lichens have more hairs to be covered in smoke/poisoned, hairs stick into pollution more

1 mark

Question 21(c), sample answer 2 – higher

Bushy lichens have bigger surface area so absorb more pollution

1 mark
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21(d) The students decide to use lichens to try and work out how polluted their school grounds are.

 They read about a scale called the Lichen Diversity Value (LDV).

 It is worked out in this way:

• choose four trees in the area

• hold a quadrat on the north side of the trunk of one tree

• count the total number of all the lichens in the quadrat

• then do this on the east, south and west side of the tree

• repeat this for each tree.

(i)  Suggest how the students could choose four trees. [1]

Commentary
Learners can see the process of picking a random sample as odd.  
In their eyes throwing a quadrat or putting a pin in a map whilst 
blindfolded is obviously random whereas using a formal table and 
picking from that seems somehow less random.

Mark scheme

Question Answer Marks AO element Guidance

21 (d) (i) use of random numbers (1) 1 1.2

Question 21(d) (i), sample answer 1 – lower

Close eyes, stick pin in map

0 marks

Question 21(d) (i), sample answer 2 – higher

Use random number generator to choose map grid points

1 mark
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21(d) (ii) The students put their results into a table

Number of individual lichens found in each quadrat

Tree number North East South West

1 3 11 18 7

2 4 12 17 8

3 5 10 15 12

4 4 15 12 9

mean 4.0 12.0 15.5

The LDV is found by adding together the four mean values.

The students calculate the mean number of lichens on the north, east and south sides of the trees.

Calculate the mean for the west side and use this to calculate the LDV.

LDV =

Commentary
In biology remember that mean, median and mode may all be 
asked for.  Therefore, please introduce these during teaching.   
If teaching mean do remind learners about mode and median 
wherever appropriate.

Mark scheme

Question Answer Marks AO element Guidance

21 (d) (ii) 40.4 (2) 2 2 x 2.2 allow correct mean ie 9.0 (1)

Question 21(d) (ii), sample answer 1 

mean for west = 7 + 8 + 12 + 9 = 36 = 9

LDV = 4 + 12 + 15.5 + 9 = 40.5

2 marks

4
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21(d) (iii) This scale shows the type of diversity shown by the LDV.

What does the LDV show about the amount of diversity in the school grounds? [2]

Commentary
The standard level learner has not realised that even if the 
value is close to two categories it is entirely contained within 
the moderate box and as such the result is moderate.  The [2] 

indicates that there is more to answer here so both have missed 
the extra mark that the value indicates that it relatively closer to 
the low LDV value than the high value.

Mark scheme

Question Answer Marks AO element Guidance

21 (d) (iii) moderate pollution (1)

only just above low / closer to low than high (1)

1

1

3.1a

3.2a

allow ECF from (d) (ii)

Question 21(d) (iii), sample answer 1 – lower

Diversity is not very diverse/low-moderate

0 marks

Question 21(d) (iii), sample answer 2 – higher

Diversity is moderate

2 marks
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21(d) (iv) LDV is calculated by counting all the lichens present.

  What else about the lichens could the students look for to make a better assessment of pollution? [3]

Commentary
The standard level learner has potentially tried to make a link 
to the colour of buildings in polluted areas or the story of the 
peppered moth and using this made the link that the polluted 
lichen must be black.  

Mark scheme

Question Answer Marks AO element Guidance

21 (d) (iv) identify the species of lichens present in their 
sample (1)

find out how sensitive to pollution these lichens 
are (1)

if the lichens are mostly pollution sensitive 
species = low pollution levels (1)

1

 
1

 
1

3.3b

 
3.3b

 
3.3b

allow reference to bushy / crusty

allow ora

Question 21(d) (iv), sample answer 1 – lower

If they are black it may mean more pollution

0 marks

Question 21(d) (iv), sample answer 2 – higher

Identify the types to see if they are a pollution sensitive species, if they are then school is not very polluted, if 
they are not and it still shows moderate then school is more polluted.

3 marks
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19  A boy picks up a hot plate and quickly drops it.
 This is a reflex action.

 (b) The table shows information about different types of neurons.

(i) Discuss the effect of diameter on the speed of impulse. [2]

J247/03: Higher paper – Tier 3  
– Question 19

Mark scheme

Question Answer Marks AO element Guidance

19 (b) (i) conclusion: as diameter increases so does 
speed of impulse (1)

but there are exceptions e.g. all speeds for 
B are greater than for C even though the 
diameters overlap (1)

1

 
1

3.2b 

3.2b

 

must include example, but allow other 
valid examples from data

Question 19(b) (i), sample answer 

As the diameter increases so does the speed of impulse except for E which also doesn’t have a mylein sheath 

2 marks

Commentary 
For those who are intending to progress to A Level I would 
encourage learners to add the numbers to back up their 
statement.  As with all questions like this the answer is there on 
the page; just have to say what you see.
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19 b (ii)  Explain how strong a conclusion, if any, you can make from the data about the effect of the myelin  
       sheath on the speed of impulse. [2]

Mark scheme

Question Answer Marks AO element Guidance

19 (b) (ii) cannot make a (valid) conclusion (1)

although E has lowest speeds it also has the 
smallest diameter (and the results might be 
due to this) (1)

1

1

3.2b

3.2b

 

Commentary 
Learners have attested this well and the answers may be 
appropriate. 

Please note the MS should have E instead of D

Question 19(b) (ii), sample answer – 1 lower

E has no mylein sheath and has slowest speed so the conclusion is that without a mylein sheath the impulse 
will travel slower. 

0 marks

Question 19(b) (ii), sample answer 2 – higher

E: no mylein sheath and slower speed, BUT E also smallest diameter and table shows that decrease  
diameter = slower speed. so no conclusions can be made 

1/2 mark
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J247/03: Higher paper – Tier 1 
–  Question 21

21  The graph shows how the level of progesterone changes during the menstrual cycle.

(a) (i) Draw another line on the lower graph to show how the level of oestrogen changes during 
the menstrual cycle. [2]

Mark scheme

Question Answer Marks AO element Guidance

21 (a) (i)

line rises and falls (1)

peaks before oestrogen (1)

 

1

1

 

1.1

1.2

before/around day 14
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Question 21(a) (i), sample answer

2 marks

Commentary 
Learners, unfortunately, often do not see questions of this sort 
as they do not see any answer lines – therefore there is nothing 
to do.  Learners do need to look for the marks in square brackets 
that will be a good indicator that there is a question that may not 
need an answer line.

21(a) (ii) Describe how oestrogen and FSH interact during the menstrual cycle. [2]

Mark scheme

Question Answer Marks AO element Guidance

21 (a) (ii)  FSH stimulates oestrogen production (1)

oestrogen inhibits FSH production (1)

1

1

1.1

1.1

 

Commentary 
Here the standard level learner has described the graph but 
has failed to answer the question as to how oestrogen and FSH 
interact during the menstrual cycle.  They have made a link to the 
progesterone as this is included on the graph but not the FSH 
which is not included.

Question 21a (ii), sample answer 1 –  lower

Oestrogen increases first while progesterone is low, and then decreases as progesterone increases. 

0 marks

Question 21a (ii), sample answer 2 – higher

at the start of menstruation FSH stimulates the production of oestrogen, the production of oestrogen inhibits 
more FSH release 

2 marks
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21(b)* Endometriosis is a condition where the cells that normally line the uterus (womb) can move to other  
 parts of the body.

  During the menstrual cycle the cells that have moved can react in the normal way to the hormones  
 controlling menstruation.

  This can cause a number of problems including fatigue and pain.
  Using the information from the graph as well as your own knowledge explain what happens to the   

 cells that have moved and how doctors could treat the condition using sex hormones.

Mark scheme

Question Answer Marks AO element Guidance

21 (b) *       Please refer to the marking instructions on page 4 of the 
mark scheme for guidance on how to mark this question.

Level 3
(5–6 marks)
An explanation as to how the effects of endometriosis 
could be relieved by treatment with progesterone
There is a well-developed line of reasoning which is clear and 
logically structured. The information presented is relevant and 
substantiated.

Level 2
(3–4 marks)
An explanation of the effects of the levels of oestrogen 
and progesterone levels and their effect on the 
endometrial cells outside the uterus.
There is a line of reasoning presented with some structure. 
The information presented is relevant and supported by some 
evidence.

Level 1
(1–2 marks)
Draws a simple explanation of how the hormones 
affect the endometrial cells
The information is basic and communicated in an 
unstructured way. The information is supported by limited 
evidence and the relationship to the evidence may not be 
clear.

0 marks
No response or no response worthy of credit

6 2 x 1.1

2 x 2.1

2 x 3.1b 

AO3.1b: Analysis of the information 
and evaluation of the effect of the 
treatment
• To stop the cells building up 

oestrogen levels should be kept low

• Cell build up can be reduced by 
keeping progesterone levels high

• Progesterone can be given as a 
(contraceptive) pill to maintain high 
levels of progesterone

• Progesterone mimics pregnancy 
and halts the menstrual cycle

AO2.1: Applying knowledge of 
hormone levels to endometriosis/
endometrial cells 
• An explanation that when 

oestrogen levels are high the levels 
of progesterone are low

• An explanation that the 
endometrial) cells outside the uterus 
would build up and breakdown as 
normal

• An explanation that during the 
breakdown stage the cells would 
not be able to leave the body in the 
normal way

AO1.1: Demonstrate knowledge and 
understanding of the female sex 
hormones and menstruation
• A simple explanation of the effect of 

oestrogen on the cells of the womb 
during menstruation from the graph 
e.g. builds up the cell lining of the 
uterus

• A simple explanation of the effect 
of progesterone on the cells of the 
womb during menstruation from the 
graph e.g. maintains the cell lining of 
the uterus
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Question 21(b), sample answer, Level 2

During menstruation cells lining uterus increase in size. So these cells outside of the womb will also increase in 
size wherever they are. Then they decrease and die away, but can’t leave the body, causing pain. 

When lining is thin Progesterone is low.

When lining is thick Progesterone is high.

If lady takes something to stop Progesterone increasing, then cells will not get bigger, so no pain of 
endometriosis.

Level 2 answer

Question 21(b), sample answer, Level 3

(Endometriosis - womb cells are found elsewhere and grow)

Cells will get bigger as month progresses (same thickness of uterus lining increasing)

They they break down but unlike cells in womb, the broken down cells cannot leave the body, so remain 
where they are - potentially toxic.

Using (oest/prog) combined pill which prevents ovulation - there is no period, so on thickening of cells, so 
womb cells outside the womb cannot swell elsewhere. 

Progesterone Pill - this thins uterus lining, so any uterine cells that are elsewhere will not enlarge, again 
preventing problems.

Level 3 answer

Commentary 
Here the higher level learner has given themselves a note 
to simplify/summarise what endometriosis is.  This should 
be encouraged.  They have also used bullet points to assist 
them structure the answer.  Both learners have taken different 
approaches to the use of hormones in the treatment of the 
condition.  This may be because the standard level learner has 
confused the roles of progesterone and oestrogen.
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J247/04: Higher paper – Tier 2 
– Question 18

18   Erythromycin is an antibiotic drug. 
(a)   What is an antibiotic? [2]

Mark scheme

Question Answer Marks AO element Guidance

18 (a) two from:

a chemical (usually) made by fungi / microbes (1)

that kills (other) microbes / kills bacteria (1)

1

1

1.1

1.1

 

Question 18(a), sample answer 1 – lower

Something that kills invading microbes.

1 mark

Question 18(a), sample answer 2 – higher

A chemical that can kill an invading pathogen (bacteria).

2 marks

Commentary 
Here the marker has given the Higher level learner two marks 
as they have credited a chemical.  I would argue that this is 
generous.  I would be looking for the made by fungi/microbes so 
would award this a single mark only.
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18(b) It is important to get the dose of erythromycin right.
  Too much erythromycin can be harmful.
  However, recently some strains of bacteria have developed resistance to low concentrations
  of erythromycin.
  To see how effective erythromycin is, it is tested using bacteria grown on agar plates.
  This method is used:

• A petri dish is used that has the bacteria growing evenly over the surface.
• A disc of filter paper is soaked in erythromycin.
• The disc is placed on the agar in the centre of the petri dish using sterile forceps.
• The dish is incubated at 37°C.

   (i)    Why did the scientists incubate the dish at 37°C rather than at higher or lower temperature? [2]

Mark scheme

Question Answer Marks AO element Guidance

18 (b) (i) any higher and the bacteria might be killed / 
bacterial

enzymes denatured (1)

any lower and the erythromycin would diffuse 
slower / bacteria would reproduce more slowly 
so takes longer to get the results (1)

1

 
1

2.2 

2.2

allow optimum temperature for the 
bacteria / bacterial enzymes

allow spread out slower 

Question 18(b) (i), sample answer 1 – lower

Erythromycin will die at higher temperatures. Erythromycin is designed to work best at 37.

0 marks

Question 18(b) (i), sample answer 2 – higher

Erythromycin will denature at higher temperatures (and therefore not work) and will work too slowly to be 
effective at lower temperatures.

2 marks

Commentary 
Again with this question I would suggest that the marking 
here is generous.  Erythromycin denaturing is awarded a mark. 
Erythromycin is not an enzyme and is stable at temperatures 
much greater than 37oC.
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18(b) (ii) Why is the filter paper disc moved using sterile forceps? [1]

Mark scheme

Question Answer Marks AO element Guidance

18 (b) (ii) prevent contamination by other microbes (1) 1 1.2 not germs / bugs 

Commentary 
Both candidates failed to get the mark here.  Had the higher level 
learner added contamination by microbes they may have gained 
the mark.

Question 18(b) (ii), sample answer 1 – lower

So you don’t touch the paper and get contaminated.

0 marks

Question 18(b) (ii), sample answer 2 – higher

To prevent contamination onto the plate from your skin.

0 marks
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18(c) (ii) Suggest any limitations to measuring the level of resistance with this method.

Mark scheme

Question Answer Marks AO element Guidance

18 (c) (ii) only one plate used / no replicates (1)

only gives limited information ie one of three 
choices (1)

1

1

3.3b

3.3b

 

Commentary 
Both candidates did not access the additional mark on this 
question.  Practicals using a variety of antimicrobial substances on 
each plate may assist the learners to answer this question.  This 
is an example where practical experience of the PAG would have 
helped.

Question 18(c) (ii), sample answer 1 – lower

only 1 plate tested - need to do repeats

1 mark

Question 18(c) (ii), sample answer 2 – higher

only 1 plate tested - need to do repeats

only gives a ‘rough guide’ and is dependant on accurate measurement of radius/area

1 marks
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18 (d) Erythromycin is usually given to patients in a capsule.

  The capsule has lots of small spheres containing the drug.

  The walls of the spheres are different thicknesses.

  They are made of a carbohydrate polymer.

(i)   Explain why the drug is released from the spheres in the small intestine. [2]

Mark scheme

Question Answer Marks AO element Guidance

18 (d) (i) coat is digested (1)

by enzymes present in small intestine (1)

1

1

2.1

1.1

Question 18(d)(i), sample answer

I had trouble with this question. Are you asking WHY? then it is released from the spheres so that it is not 
lost in the stomach, it is released at different rates because the thickness of the spheres is different, and it is 
released in the SI because that is where it is absorbed into the blood stream

Or are you asking HOW? - in which case the answer would be digestion of the carbohydrate in the SI enzymes 
found there. I think that the question asks how is the drug is released, as denoted by the answer scheme

why is the drug released in the SI? - because thats where the enzymes are that digest carbohydrate

I think there is a lot of ambiguity in the question which the students are likely to pick up on

Not marked

Commentary 
The candidates did not answer this question as they were stuck 
by the command word.  The question asks WHY the drug is 
released rather than HOW the drug is released.  Explain typically 
leads to how and why as it is in this case.  Possibly how would 
have been better.
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18(d) (ii)*  The graph shows the levels of erythromycin in the blood when given using this capsule and in a   
   normal tablet.

    Explain the shape of the two graphs and why it is better to give erythromycin in capsules. [6]

Mark scheme

Question Answer Marks AO element Guidance

18 (d)        (ii)* Please refer to the marking instructions on page 4 
of the mark scheme for guidance on how to mark 
this question.

Level 3
(5–6 marks)
Explains the shapes of the two graphs in the 
effectiveness/safety of the drugs delivery 
system
There is a well-developed line of reasoning which 
is clear and logically structured. The information 
presented is relevant and substantiated.

Level 2
(3–4 marks)
Explains the shapes of the two graphs the total 
dosage of the drugs
There is a line of reasoning presented with some 
structure. The information presented is relevant and 
supported by some evidence.

Level 1
(1–2 marks)
Simply describes the patterns in the graph
The information is basic and communicated in an 
unstructured way. The information is supported by 
limited evidence and the relationship to the evidence 
may not be clear.

0 marks
No response or no response worthy of credit

6 2 x 1.1

2 x 2.2

2 x 3.2a 

AO3.2a: Analyse the information and judge 
the relative effectiveness of the two delivery 
systems
• links this to the advantages / disadvantages 

of keeping a steady, intermediate level in the 
blood.

• with tablet high levels may be toxic

• if reduce the dose, then when levels low it 
may not kill all bacteria

• reference to allowing resistant strains to 
develop

AO2.2: Apply knowledge to demonstrate 
an understanding of how the capsules and 
tablets work in delivering the drug 
• Any statement regarding the total dosage 

for the two delivery methods

• Dosage rises rapidly because of rapid 
absorption into the blood stream

• Dosage falls fast because it is rapidly broken 
down

• capsules allow staggered release of drug 
dosage 

• this is because walls are different thicknesses 
of the capsule

• therefore different digestion time

• conventional tablet releases drug all at once

• tablet may not have a coating 

AO2.1: Apply knowledge and understanding 
in reading the graphical information

• Simple description of the patterns of the two 
lines on the graph.
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Question 18(d) (ii), sample answer 1 – lower and higher

Capsule: levels of drug increase after taking and remain high in the blood for 20 hours without really dropping

Tablet: levels of drug increase quickly and quickly drop back down to base level, spiking again when re taken.

Question 18(d) (ii), sample answer 2 – higher

capsules deliver a more steady supply of the drug, having a more constant effect, and dont rise as high as the 
tablet, which may be toxic

Tablets: because of the quick drop in ethromycin in the blood, the bacteria have a chance of increasing before 
the next dose, so it will take longer for the bacterial to be killed off completely - there is also (therefore) time 
for the bacteria to become resistant (compared to the capsule method)

Question 18(d) (ii), sample answer 3 – lower level 3

Tablets: because there is no coating that needs to be digested, the erythromycin can get into the blood 
quicker than the capsule (it just doesnt stay around for very long afterward, so may only be effective on small 
numbers of bacteria)

Commentary 
In this question the standard level learner has been able to apply 
the data from the graph well but the higher level learner has been 
able to analyse the data better – enabling them to gain a higher 
level.
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20  In many countries people rely on bananas for food.

 Black sigatoka is a disease of banana plants.

 It is caused by a fungus.

(a)  Explain how the food security/growth of bananas could be improved:

(i)  by using fungicide [1]

Mark scheme

Question Answer Marks AO element Guidance

20 (a) (i) kills the fungus (that is killing the bananas) so 
protects/increases the crop/yield (1)

1 1.1

Commentary 
Both candidates have answered and gained the mark indicating 
the flexibility in the  mark scheme for some questions.

Question 20(a) (i), sample answer 1 – lower

fungicide kills the fungus that kills the banana so:

more bananas will be saved

1 mark

Question 20(a) (i), sample answer 2 – higher

fungicide kills the fungus that kills the banana so:

banana yield will increase

1 mark

J247/04: Higher paper – Tier 2 
– Question 20
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20(a) (ii) by using selective breeding. [3]

Mark scheme

Question Answer Marks AO element Guidance

20 (a) (ii) choose the most resistant individual / banana (1)

allow it to reproduce (1)

repeat this process over many generations (1)

1

1

1

1.2

1.2

1.2

Commentary 
This is a common mistake associated with selective breeding.  
Many learners will miss the point that this takes successive 
generations.  Some believe that the results are obtained after the 
first attempt.

Question 20(a) (ii), sample answer 1 – lower

pick the bananas that dont get the disease and breed from them, the new bananas will also not get the 
disease so will be safe and therefore will be more bananas in the future

1 mark

Question 20(a) (ii), sample answer 2 – higher

find the bananas that dont get the disease (these are resistant) 

breed two of these together to produce resistant offspring, these will be genetically resistant

repeat the breeding over several generations and finally there will be a disease resistant crop

3 marks
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20(b) Scientists have been investigating the conditions needed for the fungus to grow.

  They compiled this data.

 Write in the boxes below how well the fungus will grow in these conditions. [2]

250C and a humidity of 85%

270C and a humidity of 92%

Mark scheme

Question Answer Marks AO element Guidance

20 (b) some growth (1)

grows well (1)

1

1

3.2a

3.2a

Commentary 
Learners attempting this question may get this wrong as they 
transfer the information from one table to the other.  It may be 
better to circle the answers so that it makes the transfer to the 
second table more obvious.

Question 20(b), sample answer

250C and a humidity of 85% some growth

270C and a humidity of 92% grows well

1 mark
1 mark
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20(c)  Scientists have tried to predict the effect of climate change on the growth of the fungus.

  They have used four different predictions for how the climate might change, A, B, C and D.

  They then tried different ways of calculating where the fungus cannot grow.

  Their results are shown in the table.

 (i) Which climate model produces the lowest range of results in the four calculations? Choose  
 from A, B, C or D. [1]

Mark scheme

Question Answer Marks AO element Guidance

20 (c) (i) A (1) 1 2.2

Commentary 
Learners may not realise what is meant by lowest range.  They 
may go for the lowest numbers – in this case they are the same.  
This may not always be the case.

Question 20(c) (i), sample answer

A

1 mark
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20(c) (ii) At present the fungus cannot grow over 86.4% of the World.

  What do the calculations predict about the effect of climate change on the fungus? [1]

Mark scheme

Question Answer Marks AO element Guidance

20 (c) (ii) Show that it will be able to grow in less area (all 
calculations greater than 86.4) (1)  

1 3.2b

Commentary 
This learner has given both sides of the argument here.  There 
may be a problem with this as they may get one of them wrong 
and end up contradicting themselves.  In the mark scheme it says 
it will grow in less area.  The answer ‘it WON’T grow over a BIGGER 
area of the world’ is the reverse argument.

Question 20(c) (ii), sample answer

it WON’T grow over a BIGGER area of the world/

it WILL grow over a SMALLER area

1 mark
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20(d) Scientists are developing a genetically engineered banana plant.

  This would be resistant to black sigatoka.

  Look at the newspaper headline from an African newspaper.

  In Europe, police have been used to guard genetically engineered crops from protesters.

  Suggest why the protesters in Europe want to destroy the crops and why the response in Africa is  
 so different. [2]

Mark scheme

Question Answer Marks AO element Guidance

20 (d) protesters in Europe think that genetic engineering 
is ethically wrong / not safe (1)

people in Africa need the food as less is available (1)

1 

1

3.2a 

3.2a

Question 20(d), sample answer

In Europe Genetic engineering is seen as ethically wrong or harmful so people try to destroy the plants

In Africa people need the food more badly so steal it to grow

2 marks

Commentary 
Ethical responses need to be balanced.  This question does direct 
the learner to do this – but this may not always be the case.  
Learners need to remain balanced and not to be too emotive 
about the subject matter.
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