
 

 

 

 

 

 

 

Examiners’ Report 
Principal Examiner Feedback 
 

 

 

January 2024 

 
Pearson Edexcel International Advanced Level  

In Biology (WBI15)  

Paper 01: Respiration, Internal Environment, 

Coordination and Gene Technology 
 

 

 

 

 

 

 

 



Edexcel and BTEC Qualifications 

 

Edexcel and BTEC qualifications are awarded by Pearson, the UK’s largest awarding 

body. We provide a wide range of qualifications including academic, vocational, 

occupational and specific programmes for employers. For further information visit 

our qualifications websites at www.edexcel.com or www.btec.co.uk. Alternatively, 

you can get in touch with us using the details on our contact us page at 

www.edexcel.com/contactus. 

 

 

 

 

 

 

 

 

Pearson: helping people progress, everywhere 

 

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone 

progress in their lives through education. We believe in every kind of learning, for all kinds 

of people, wherever they are in the world. We’ve been involved in education for over 150 

years, and by working across 70 countries, in 100 languages, we have built an international 

reputation for our commitment to high standards and raising achievement through 

innovation in education. Find out more about how we can help you and your students at: 

www.pearson.com/uk 

 

 

 

 

 

 

 

 

January 2024 

Publications Code WBI15_01_2401_ER 

All the material in this publication is copyright 

© Pearson Education Ltd 2024 

http://www.edexcel.com/
http://www.btec.co.uk/
http://www.edexcel.com/contactus
http://www.pearson.com/uk


Introduction: 

 

This paper tested the knowledge, understanding and application of material 

from the topics ‘Respiration, Internal Environment, Coordination and Gene 

Technology. 

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(b) 

This question required students to write a balance equation for the complete 

oxidation of glucose.Students needed to write the correct formulae for the 

components and then balance the equation. The commonest error was the formula 

for glucose e.g. C6H12O2. With balancing the equation many students put a 6 in 

front of the glucose formula e.g. 6 C6H12O6. 

Leeway was given in the writing of the compounds – so CO2 was accepted. 

However care must be taken to ensure that the arrow is going in the right 

direction. 
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Question 1(c)(ii) 

This question required students to calculate the percentage of energy in the lipid 

molecule that could be converted to energy in ATP. The answer was required to 

three significant figures. 

The majority of student calculated the percentage correctly and gave the answer 

to the required three significant figures. However 30.40% was seen sufficiently to 

remind student to look carely as to how the answer needs to be presented. 

Most candidates were able to calculate the energy in ATP using the data in the 

question. 
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Question 2(a)(ii) 

This question required students to explain what happens during the repolarisation 

of a neurone. Students showed a clear knowledge of the events that occur during 

an action potential. Most correctly stated that the sodium ion channels close, and 

that potassium gated channels opened. However several got the direction of 

movement of the potassium ions wrong – moving into the neurone. The majority 

gave a correct statement about the inside of the axon becoming negatively 

charged (-70mV was often stated) 
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Question 2(b)(i) 

This question required students to calculate the magnification of the sciatic nerve. 

Most students measured the size of the scale bar and then proceded to calulcate 

the magnification. A degree of tolerance was accepted in the measurement. The 

actual size was 9.5mm ( a range of 9 – 10mm was allowed.) It is pleasing to note 

that candidates are manipulating equations more effectively and coming up with 

the expected answers. However they still must put the answers in the required 

format – in this case standard form. Several gace the answer as 200x and a few 

even gave units e.g. 200 µm. This was not creditworthy. 
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Question 2(b)(ii) 

This question required students to name the type of microscope that would be 

used to obtain the image of the sciatic nerve. Given that the calculated 

magnification was 200x it was expected that students would name the light 

microscope as the correct type. However a significant number suggested the 

electron microscope was the type. 

As the term microscope was in the stem of the question ‘light’ on its own was 

acceptable. As was the rarely seen’optical microcope’ 
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Question 2(b)(iii) 

This question required students to explain how myelinated neurones enable a 

greater speed of transmission in a neurone. It was pleasing to see that a significant 

number of students achieved full marks here. Students needed to make it clear 

that it was the myelin that acted as an insulator rather than just stating the 

myelinated neurone was the insulator.  
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Question 3(a)(ii) 

This question required students to describe the structures that a nerve impulse 

would travel through from the skin to the central nervous system. Many students 

tried to explain how the nerve impulse was initiated rather than going into detail 

about the structures. Detail was only required up to the central nervous system so 

reference to motor neurones and effectors gained no credit. 
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Question 3(b)(i) 

This question required students to read figures from the graph and calculate the 

percentage difference between the number of roundworms that changed direction. 

Students were given the equation to calculate percentage difference. A significant 

majority of students did this correctly. 



 

 

Question 3(b)(ii) 

This question required students to describe three conclusions that could be made 

from the experimental results about recovery times after habituation. This 

question expected students to analyse the information provided and then 

comment on the results of the investigation. 

This question proved to be a very good differentiator and the full range of marks 

was seen. 

Some students misinterpreted the given information confusing the terms recovery 

and habituation in their responses and as such gave incorrect details for the groups 

1 and 3. Few students commented on the relative steepness of the garph before 10 

minutes and after 10 minutes to 30 minutes. 
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Question 4(a)(ii) 

This question required students to comment on the extent to which the evidence 

supported the statement. This question expected students to analyse the 

information provided and then comment on them relative to the statement ‘ 

nociceptors are better than thermoreceptors at preventing serious damage to 

tissues at high temperatures’ 

This question also proved to be a very good differentiator and the full range of 

marks was seen.  

Students are getting much better at making relevant comments on the 

methodology. 



However care needs to be taken when using numbers from the graph that they 

are accurate. In several cases they were not and as such the mark was not 

obtained. eg. the number of action potentials from thermoreceptors stay 

constant after 42.C 
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Question 4(a)(ii) 

This question required students to explain the results of the investigation using 

nicotine. This question expected students to analyse the information provided 

and then explain on the results of the investigation. 

This question proved to be a very good differentiator and the full range of marks 

was seen. 

There were some very clear responses describing the results and then explaining 

why it happened. Some students merely described the results with no 

explanation. Others were not clear what nicotine did and how it worked often 

suggesting that nicotine acted as a neurotransmitter. 
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Question 5(a) 

This question required students to explain how active genes could be identified. 

Most students were aware of microarrays but were less clear about how they are 

used. Students need to more specific when referring to fluorescent / fluorescence 

as to gain the mark reference was needs to fluorescent tags/ labels/ probes. 
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Question 5(c)(i) 

This question required students to explain why these changes in the chromosomes 

of the individual wold lesd to Prader Willi syndrome. This proved a challenge to 

many students as both reference to the maternal and paternal chromsome was 

required to fully explain the outcome.It is clear that students have some 

awareness of methylation but often details are lacking especially where the methyl 

groups are added on the DNA. 
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Question 5(c)(ii) 

This question required students to describe how HGH could be produced using E 

coli bacteria.In recent sessions similar questions have appeared and it clear that 

many students have used past papers and mark schemes. However it is crucial that 

responses are applied to the specific situation given in the question as a generic 

response eg. not mentioning HGH will not attain full marks. 

Generally this question was well done. 
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Question 6(a)(i) 

This question required students to name the type of muscle fibre being used in the 

leg muscles of a sprinter. Most students correctly identified the fibre. We also 

would have accepted correct alternatives to fast twitch e.g. type 2 / type ll / type 

lla / type llb / type llx. 
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Question 6(a)(ii) 

This question required students to describe what happens to the lactate at the end 

of a sprint race. Most students gave a clear account of the stages and events. We 

accepted ‘linked’ for link reaction. Some students went down the ‘oxygen debt’ 

route and went into detail about breathing and oxygen being used to remove the 

lactate. 
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Question 6(c)(ii)   

This was the only level-based question on this paper. 

Students were given information regarding athletes and non athletes. Comparing 

various aspects including heart rate oxygen useage and the power generated 

with oxygen useage. 

Most students came up with relevant responses. 



Students usually achieved level 1 by giving correct statement from the 

information in the table or graph together with an attemt at an explanation. An 

example: 

 

 

Students usually achieved level 2 by either giving two correct statements from 

the table and graph together with a biological valid reason for each statement, 

or two statements and a comment about the methodology. An example: 

 

Level 3 was awarded when students gave a clear, coherent and detailed response 

using both the table and graph. Biological detail on cardiac / respiratory systm or 

muscles or biochemistry was expected to be correct and in detail. An example: 
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Question 6(a)(ii) 

This question required students to explain how the temperature of the kangeroo 

rat was kepy within a particular range during exercise. Most candidates were 

aware of thermoreceptors and the effect of the hypothalamus / thermoregulatory 

centre. Many students suggested how the temperature was maintained eg. more 

sweat produced without adding how the effectors were stimulated. Signals and 

messages were not acceptable alternatives for impulses. 
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Question 7(b) 

This question required students to suggest how kangeroo rats are adapted to 

survive in areas with little drinking water and dry seeds. Students described clearly 

how water was conserved and the resultant production of concentrated urine. A 

few students got lower water potential or solute concentrations the wrong way 

round. A few candidates described behavioural adaptatiion which were 

creditworthy. 
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Question 7(c)(i) 

This question required students to calculate the difference in urine output by the 

kangeroo rat and human. The answer needed to be in standard form. Acceptable 

units were cm3 or dm3. However many students did not add units. As a general rule 

if there are no units provided at the end of the answer line students need to 

ensure units are added. Again several students did not present the answer in the 

correct format. 
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Question 7(c)(ii) 

This question required students to compare the water balance of the kangeroo rat 

and human which was given in pie charts and numbers. Students were credited 

with appropriate answers if the use the proportions or the actual figures. Basically 

what was required was a comparison with a clear statement about the reason. 

Some students detailed many comparisons from the data without giving any 

reasons. 
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Question 8(a) 

This question required students to give a definition of the term sarcopenia. This 

was in the article. A significant proportion of students correctly identified the two 

components – muscle loss and aging. 
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Question 8(b) 

This question required students to explain how muscle cell are produced form stem 

cells. Students had a good knowledge of the stimulus and the activation of muscle 

cell genes. However although translation was often referred to, reference to 

synthesis of named proteins required by the muscle cells was missing. Often 

students stated that translation led to proteins which caused muscle cells to 

specialise which was not quite enough for a grade A response. 
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Question 8(c) 

This question required students to describe how less testosterone would lead to 

reduced muscle protein. Many responses merely referred to how testosterone led 

to muscle protein formation omitting reference to less either in testosterone or 

muscle protein. There were some very good answers here. 
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Question 8(d) 

This question required students to explain how negative feedback could maintain a 

system in narrow limits. Student responses could be generic or directly focused on 

one aspect eg. glucose concentration. However with either two aspects were 

required. Firstly detection by a receptor and it had to be the correct receptor if 

specific aspect named  and how the effector is stimulated causing the 

counteracting change.  Often student responses only had one aspect. 

2 
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Question 8(e) 

This question required students to suggest how insulin increases the uptake of 

glucose by muscle cells. A key element here is that insulin binds to receptors on 

the  muscle cell membrane. Membrane was frequently missing in responses. 

Students also hedged their bets on the method of glucose uptake stating active 

transport and facilitated diffusion. In a list generally it is the first response that is 

taken. 
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Question 8(f) 

This question required students to decribe how CT scans could be used to measure 

increases in muscle size following aerobic exercise. There are two components 

here – firstly a description of how CT scans produce a cross sectional / 2D /3D 

image and secondly a statement that the scan would be taken before and after the 

exercise and the muscle size compared. Several students mixed up CT scans with 

fMRI scans. 
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Question 8(g) 

This question required students to explain why aerobic exercise increases 

mitochondrial activity and density. Many students correctly linked more 

mitochondria to more ATP. However relatively few students linked the use of ATP 

to a particular function. A few students went into detail about division of 

mitochondria and the biochemistry of respiration within the mitochondria.  
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Question 8(h) 

This question required students to explain why diets rich in whey and egg protein 

may not be ideal for the treatment of sarcopaenia. A key error here was stating 

that these proteins are non essential amino acids rather than they contain non 

essential amino acids. Many students clearly explained that these non essential 

amino acids could be converted into fats leading to an increased risk of 

cardiovascular disease. 
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SUMMARY: 

A few suggestions for improving candidate performance are given below. 

• candidates need to have time study the article. 

• candidates need to refer to the command word used in the question and 

focus their answer in an appropriate manner. Appendix 7 in the specification 

lists all the command words and their meaning. This is particularly true for 

explain, and comment on command words. 

• in graphs candidates need to check the labelling of the axes and scales. 

• in level based question the graph and table need to be used as well as 

relevant knowledge and understanding.  

• in calculations it is better to show the workings as well as an answer as if 

the answer is incorrect candidates may gain some credit for correct 

working. Care needs to be taken in the interconversion of units – eg cm3 to 

dm3 

• instructions in calculations need to be followed eg. three significant figures 

two decimal places. 

• finally writing needs to clear – in a few cases it was extremely challenging 

to decipher key words in the answer. 
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