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Introduction: 

This paper tested the knowledge, understanding and application of material 

from the topics ‘Cell structure, Reproduction and Development’ and ‘Plant 

Structure and Function, Biodiversity and Conservation. 

 

The range of questions provided ample opportunity for students to 

demonstrate their grasp of these topics and apply their knowledge to novel 

contexts. 

 

The questions on this paper yielded a wide range of responses and some very 

good answers were seen. The paper appears to have worked very well with all 

questions achieving the full spread of marks.  

  



 

Question 1(a)(i-ii) 

These were multiple choice questions on starch and cellulose. More students 

answered the starch question correctly than the cellulose question.  

 

Question 1(b)(i) 

This question asked students to name two structures found in bacterial cells that 

are in involved in the synthesis of decomposition enzymes. Most students were 

able to correctly name ribosomes.  

 

However, many students were not able to correctly name a second structure 

involved in protein synthesis in prokaryotic cells. Instead, they named structures 

from eukaryotic cells. The most common incorrect answers were nucleus, rough 

endoplasmic reticulum, or Golgi apparatus. 

 

Question 1(b)(ii) 

The students were asked to explain the conditions needed for increased 

bacterial growth. A similar question had been asked in the previous exam series 

and there was some improvement in the quality of answers seen.  

 

It was clear that many students knew some conditions needed for the growth of 

bacteria as many correct conditions were stated. However, the most common 

mistake was to not take note of the command word ‘explain’ and therefore a 

significant number of students lost marks. 

 

This is an example of where a student did not explain the stated conditions: 

 
Where students did explain the conditions needed for increased growth of 

bacteria, the more commonly awarded marks were for mp1 and mp3. Some 

answers were seen explaining why bacteria would need water. A common 

mistake by students which prevented the awarding of mp3 and mp4 was to say 

higher temperatures / pH would denature the bacteria (instead of referring to 

enzymes). 

 

 

 

 

 

 



 

This is an example of a response which gained every marking point: 

 
 

Question 2(a) 

This question gave the students a photo of a moth caterpillar that looked like a 

pit viper snake. The students were asked to complete the table to show the type 

of adaptations shown by the caterpillar. The majority of students were able to 

correctly name both adaptations and fill in the table correctly to gain both 

marks.  

 

Question 2(b)(i) 

The majority of students recognised the significance of the magnification given 

under the mitochondria photograph and gave the correct answer. 

 

Question 2(b)(ii) 

This question required students to recognise that the image in the photograph 

was a mitochondrion. Most students were able to do this, however a minority 

thought it was a lysosome. 

 

A significant minority of students described the structure of the mitochondrion, 

which was not credit worthy. 

 

Where students knew it was a mitochondrion, the most commonly awarded 

mark point was for ATP production. A significant minority of students stated that 

mitochondria carried out respiration without being specific about it being 

aerobic respiration. Some referred to energy being produced, instead of 

released which is incorrect. 

 

It was pleasing to see that many candidates described a process that required 

the ATP. The most common processes were active transport, muscle contraction 

and ATP being required for respiration. 

 



 

This is an example of a response which gained all three marking points: 

 
 

Question 2(c) 

This question asked students to draw a labelled diagram of rough endoplasmic 

reticulum. Most students were able to draw a diagram which showed some 

resemblance to rough endoplasmic reticulum.  

It is important to note that label lines must touch the parts of the structure being 

labelled.  

 

Most drawings had ribosomes correctly labelled. However, few students were 

able to label the cisternae / membrane correctly. The most common mistakes 

were to use the labels cell membrane or cristae. 

These are examples of responses which gained 3 marks: 

 
 

 
 

 

  



 

Question 3(a) 

This question gave students a picture showing a pollen tube growing down from 

the tip of the style to the nuclei in the ovule. The students were asked to describe 

the events that occur from the time a pollen grain lands on the stigma to the 

production of a triploid endosperm nucleus and a zygote. 

 

Most students were able to correctly describe the tube growing down to the 

ovule due the information provided in the diagram. The majority of students 

were able to link the release of digestive enzymes to this to gain the second 

marking point.  

 

Marking points 3 and 4 were rarely seen which was disappointing. A significant 

minority of students referred to a ‘degenerative’ nucleus. 

The most common errors which prevented the awarding of marking of marking 

points 5 and 6 were the descriptions of the generative nucleus fertilising the egg 

cell nucleus, or the omission of the polar nuclei. 

 

Question 3(b) 

Students were asked to explain why the silver trumpet tree produces seeds that 

are genetically different from each other. 

Most candidates were able to recognise that the gametes were formed in 

meiosis and that there was independent assortment of chromosomes. Some 

students were not able to explain how crossing over ensured genetic variation 

and therefore were not awarded marking point 2. 

 

The higher-level responses recognised that meiosis produced the male and 

female gametes, but that it was the fertilisation of genetically different male and 

female gametes that also contributed to the genetic variation of the seeds. A 

small number of students recognised that the pollen may have come from more 

than one source. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

This is an example of a response which met all four marking points. 

 
 

  



 

Question 4(a) 

Students were given information regarding two species of mice. They were 

asked to calculate the percentage difference in minimum total length of the 

Indian flat-haired mouse compared with the minimum total length of the 

harvest mouse and give their answer to two significant figures. 

The main reason why students were not able to answer this question was not 

reading the question properly.  

 

Some did not recognise that the given lengths were in different units and 

therefore did not perform unit conversions. Some did not recognise that they 

needed to add the minimum body and tail lengths together. Some did not 

recognise that they needed to give their answer to two significant figures. 

Annotation of the question before answering it might resolve some of these 

issues in future. 

 

Students should always show their working in mathematical calculations, but 

there was a significant minority of students who did not and therefore gained 0 

marks if their answer was incorrect. 

 

Question 4b(ii) 

The majority of students were able to circle the mouse morula. The most 

common mistake was to circle the blastocyst. 

A small minority of students chose to redraw a morula in the space at the 

bottom of the page instead of doing what the question asked.  

 

Question 4(b)(iii) 

The students were asked to describe the events that occur after a sperm cell 

enters an egg cell, until a zygote is formed. 

The majority of candidates could describe the hardening of the zona pellucida 

and the fusion of the haploid gametes, but few students were able to correctly 

describe the processes that led up to this. Some wasted time describing how the 

sperm cell would have entered the egg cell as they had not read the question 

correctly. 

 
 



 

Question 4(c) 

The question requires students to suggest why mitochondria were located 

within 10nm of the lipid droplets.  

Most students recognised that 10nm was a small distance and therefore the 

lipid droplets were located close to the mitochondria. It was rare to see an 

answer which could explain why the short distance would be beneficial. 

Nearly all students could state the function of the mitochondria, but a significant 

number of students were not able to link this to the lipid droplets correctly and 

therefore did not gain marking point 3. 

Common incorrect answers referred to lipids being used for insulation, or the 

production of lipids. 

 

Question 5(a)(i-iv) 

These were multiple choice questions relating to the plant stem section in the 

photograph. Few students could identify the structures in the diagram and 

therefore did not answer parts (i),(ii) or (iii) correctly. More students were able 

to answer (iv) correctly as this didn’t relate to the diagram. 

 

Question 5(b)(i) 

Students were given information about an investigation.  

Plants were watered with nutrient solutions containing different concentrations 

of magnesium ions. Students were asked to explain the importance of 

magnesium ions to plants.  

Most students were able to explain that magnesium ions were need in the 

formation of chlorophyll, however fewer students were able to explain why 

plants needed chlorophyll beyond the GCSE answer of photosynthesis.  

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

 
  

 

  



 

Question 5(b)(ii) 

This question asked students to comment on the results of the investigation. It 

is important to take careful note of the command word used. ‘Comment on’ 

requires the synthesis of a number of factors from data/information to form a 

judgement.  

A significant minority of students spent a long time writing out the data from the 

table into a description which did not gain any marks. They did not recognise 

that they needed to make a judgement.  

 

However, the majority of students were able to state that as magnesium ion 

concentration increased, the mass increased. The most common error was to 

try and explain why the mass increased and many detailed responses were seen 

that linked increased chlorophyll to increased number of photosynthetic 

products and growth. 

 

The majority of students did not look for more trends beyond the relationship 

between concentration and dry mass, therefore they did not achieve marking 

point 2. 

More able students were able to analyse the data in more detail and recognised 

the significance of the size / non overlapping of the SD values. 

 

Question 6(a) 

Students were asked to sketch a graph to show the distribution for a phenotype 

showing continuous variation in a population. 

The majority of students were able to draw a graph (either bar or line) showing 

normal distribution. However, fewer students thought to label the axes. Where 

axes were labelled, a minority of students used the terminology of the question; 

‘variation’ and ‘population’ which were not appropriate. Higher scoring answers 

used axes labels such as height and number of individuals. 

 

Some students did not understand what was required and drew punnet squares 

or cladograms. 

Centres are reminded that it is good practice for this type of graph to start and 

end at 0. 

 

 

 

 

 

 

 

 

 

 

 

 



 

This is an example of a response which scored both marks. 

 
 

  



 

Question 6(b) 

Students were given information about a type of discontinuous variation. They 

were told that genes for tooth production in chickens were switched off as the 

embryo develops. Students were asked to explain how a mutation could cause 

the development of teeth in a chicken embryo. 

 

It was pleasing to see that most students recognised the importance of the word 

‘mutation’ in the stem of the question. However, some students wasted time 

describing different types of mutation, or how they occur, which were not credit 

worthy. A significant minority latched onto ‘mutation’ to describe how different 

proteins could be formed as a result which was not what they were being asked. 

The most commonly awarded marking points were 2 and 3. 

 

Marking point 4 was not commonly awarded as most students tended to just 

restate the question stem and say that the protein would cause the 

development of teeth in a chicken embryo, without explaining how. 

 

This question differentiated very well with the higher-level responses referred 

to mutations resulting in the genes for tooth production being activated, 

explained how proteins would be formed as a result of transcription and 

translation, and then explained how the proteins would cause beak cells to 

differentiate into tooth cells. 

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

 

 
 

 

  



 

Question 6(c) 

This question proved to be challenging for the majority of students. It was clear 

that some students did not know how to use the given equation to calculate the 

frequency of B. A small minority of students who did know how to answer the 

question lost a mark as they did not give their answer to two decimal places. 

This student correctly calculated the frequency of B to gain 3 marks: 

 

 
Unfortunately some students failed to show their working, so if their answer was 

incorrect they were not able to access any marks. 

 

Question 7(a) 

The students were provided with a photograph of a female Anopheles mosquito. 

A scale bar under the photograph gave the measurement of 4.4mm. 

Students were expected to measure the scale bar in mm and divide their 

measurement by 4.4mm. They were then asked to give their answer to one 

decimal place. 

 

A significant number of students made at least one error in this calculation and 

therefore did not gain the mark. Most common errors included measuring in cm 

and not converting the measurement, placing the numbers incorrectly into the 

equation, not giving answers to one decimal place or giving their answer with 

the unit mm. This response shows one of these errors: 



 

 
Question 7(b) 

This multiple-choice question asked students which percentage was the correct 

percentage of people who died from malaria from the given data. A significant 

number of students selected the surviving percentage option. 

 

Question 7(c)(i) 

This question asked students to state the function of a nucleolus. This question 

was not answered well by the majority of candidates as they confused nucleolus 

with nucleus. 

 

Question 7(c)(ii) 

This question asked students to compare the ultrastructure of the fungal cell in 

the diagram with the cell taken from the root of a plant and give three 

differences. 

Reading the question carefully is good practice and it was surprising that many 

students did not understand the significance of the plant cell being a root cell. 

Reference to chloroplasts were therefore non-credit worthy. 

It is good practice to use comparative language and statements in these types 

of questions. Some students lost marks as they did not make it clear which cell 

they were referring to. 

 

The most common mark awarded was for recognising that plant cells would 

contain starch grains whereas the fungal cell contained glycogen granules. 

Recognition that plant cell walls contained cellulose whereas fungal cell walls 

contained chitin was the second most awarded marking point. 

Higher level responses identified the difference in vacuole size or the number of 

nuclei. 

 

 

 

 

 

 

 



 

 

This is an example of a response which gained full marks: 

 
 

 

 

 

Question 7(d) 

 

This was the first of the level-based questions on the paper. 

Students were supplied with information about an investigation using different 

treatments in mosquito containing huts in West Africa. They were asked to use 

information in the question to help them evaluate the three treatments. 

 

Students were expected to analyse the table of data to make a conclusion of 

which treatment was the most effective. They were also expected to draw on the 

provided information regarding insecticide resistance and the GE fungus. Few 

students considered the methodology of the investigation or the wider impact 

that the GE fungus could have on the ecosystem. 

Most students achieved level one by describing the trends shown in the table 

and by giving the conclusion that the GE fungus was the most effective 

treatment. 

 

Level two was usually achieved by students building on the level one criteria and 

using the information in the question above the table. They used the resistance 

to insecticide information and the activation of the gene when the mosquito was 

infected by the fungus information to explain the results in the table. 

Level three was usually achieved by students building on the level two criteria to 

give an answer which showed greater depth and understanding. They often 

considered mutations, how the toxin would be produced for the gene and 



 

relevant consideration of the methodology of the investigation. The highest 

quality answers also considered the wider impact of the GE fungus. 

These are examples of level 3 responses: 

 



 

 
 

  



 

Question 8(a) 

Students were asked to suggest how human activity could cause the extinction 

of the Bolivian Sehuencas water frog in the wild. 

This question proved to be a good differentiator with most students giving at 

least one credit worthy suggestion. 

 

A minority of students just referred to habitat loss without explaining how 

human activity could have caused the habitat loss. Some referred to overfishing 

which was not credit worthy. 

 

The most common suggestions were pollution of water/deforestation and 

hunting. Some higher quality answers linked the habitat loss to increased 

competition for reduced resources with other organisms, or the introduction of 

new predators. 

 

This 3 mark response demonstrates some of these ideas: 

 
 

  



 

Question 8(b) 

This question asked students to explain how resistance the fungus could 

develop in a population of Sehuencas water frogs. 

There was a wide range in the quality of responses seen, with many generic 

responses that were not able access all of the marking points. 

 

It was pleasing to see that a majority of responses recognised that a mutation 

must have occurred. However, imprecise terminology limited awarding of 

marking points two and four as some students referred to genes instead of 

alleles. Some students failed to relate the resulting new allele to the context of 

resistance which limited the awarding of some marking points. Nearly all 

students recognised that some frogs would survive and reproduce. 

 

Some students gave detailed answers related to the given context and covered 

every marking point to score full marks, for example: 

 
 

 

Question 8(c) 

This question was one of the most challenging on the paper for the majority of 

students. Many blank responses were seen, even though students went on to 

give lengthy responses to the next question in the paper. 

A significant number of students gave the equations for either index of diversity 

or mitotic index instead of heterozygosity index. Another common mistake was 

to refer to number of species. 

 

However it was pleasing to see a number of excellent responses detailing how 

the number of heterozygotes in a population could be determined followed by 

a correct heterozygosity index equation. 

 

  



 

Question 8(d) 

This was the second of the level-based questions on the paper. 

Students were asked to describe the role of zoos in the conservation of 

endangered Sehuencas water frogs. 

 

Students were expected to notice the command word ‘describe’ and know they 

were not expected to make justifications for any of the zoo roles they 

mentioned. Therefore they should have realised that they should describe as 

many different roles of zoos as they could, both ex-situ and in-situ. Students 

tended to be able describe ex-situ zoo roles well, with the most common 

descriptions including taking individuals to zoos to provide them with necessary 

resources and enabling them to breed in captivity. This was the most common 

way that students achieved level one. 

 

Level two responses built on this foundation and described how zoos would be 

involved in maintaining genetic diversity and reintroduction of frogs. 

 

Level three responses considered the wider role of zoos beyond those already 

mentioned. Students described the important role zoos play an in education and 

research. They also considered the role of zoos in-situ. For example, removal of 

predators and eradication of the fungal disease in the native habitat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

These are examples of level three responses: 

 



 

 
 



 

  
 

Paper summary 

Based on their performance on this paper, students are offered the following 

advice: 

 

• Read the whole question carefully, including the introduction, to help 

relate your answer to the context asked.  

• You should take into account the command words as well as the 

context given. Answers which do not match the command words or do 

not relate to the given context will not gain high marks. 

• Some question specifically state ‘use information in the question to 

support your answer’. This refers to more than just quantitative data. 

• Do not try and make a mark scheme you have learnt from a previous 

paper fit a different question with different context and command 

words. 

• Study the mathematical skills which could be tested and make sure you 

include your working with all calculations. Give relevant units where 

applicable. If rounding is necessary, make sure that this is done 

correctly.  

• Check to see if a certain number of decimal places or significant figures 

are required in mathematical calculations. Does the answer require you 

to convert to / from standard form? 
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