
 

Examiners’ Report/ 

Lead Examiner Feedback 

 

Summer 2017 

 

 

NQF BTEC Level 1/Level 2 Firsts in Applied 

Science 

 

Unit 1: Principles of Science (20460E) 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Edexcel and BTEC Qualifications 

 

Edexcel and BTEC qualifications come from Pearson, the world’s leading learning company. 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 for our BTEC qualifications. 

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

www.edexcel.com/contactus. 

 

 

If you have any subject specific questions about this specification that require the help of a subject 

specialist, you can speak directly to the subject team at Pearson.  

Their contact details can be found on this link: www.edexcel.com/teachingservices. 

 

 

You can also use our online Ask the Expert service at www.edexcel.com/ask. You will need an Edexcel 

username and password to access this service. 

 

 

 

 

 

 

 

 

 

 

Pearson: helping people progress, everywhere 

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 learners at: www.pearson.com/uk 

 

 

 

August 2017 

Publications Code 20460E _1706_MS  

All the material in this publication is copyright 

© Pearson Education Ltd 2017 

  

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


 

Grade Boundaries 

 

What is a grade boundary? 

A grade boundary is where we set the level of achievement required to obtain a certain 

grade for the externally assessed unit. We set grade boundaries for each grade (Distinction, 

Merit, Pass and Level 1 fall-back). The grade awarded for each unit contributes 

proportionately to the overall qualification grade and each unit should always be viewed in 

the context of its impact on the whole qualification. 

 

Setting grade boundaries  

When we set grade boundaries, we look at the performance of every learner who took the 

assessment. When we can see the full picture of performance, our experts are then able to 

decide where best to place the grade boundaries – this means that they decide what the 

lowest possible mark should be for a particular grade.  

 

When our experts set the grade boundaries, they make sure that learners receive grades 

which reflect their ability. Awarding grade boundaries is conducted to ensure learners 

achieve the grade they deserve to achieve, irrespective of variation in the external 

assessment. 

 

Variations in external assessments  

Each test we set asks different questions and may assess different parts of the unit content 

outlined in the specification. It would be unfair to learners if we set the same grade 

boundaries for each test, because then it would not take into account that a test might be 

slightly easier or more difficult than any other. 

 

Grade boundaries for this, and all other papers, are on the website via this link: 

qualifications.pearson.com/gradeboundaries  

 

Unit 1: Principles of Science (20460E) 

 

Grade Unclassified Level 1 Pass Level 2 

Pass Merit Distinction 

Boundary 

Mark 

0 13 22 31 41 

 

 

 

 

 

 



 

Unit 8 Level 2 BTEC applied science report 

June 2017 

General comment 

 

Candidates that did well this series, did so because they had learnt key terms and used 

good scientific language. They were also able to apply the scientific concepts that they had 

been taught to new situations. It was pleasing to see that at the top end, learners were 

proficient at writing balanced chemical equations, were able to use equations and evaluate 

them to give correct answers with correct standard form. 

 

Exam technique is an ongoing issue for the weaker learners sitting this paper, learners 

must be better prepared for the exam by practicing exam technique, especially in relation 

to reading the question carefully and checking that the question set has been addressed in 

the answer given, using appropriate scientific knowledge and vocabulary. There is also the 

need for Centres to continue to focus on learners learning the key scientific knowledge in 

the specification. Learners are still relying on their common knowledge rather than their 

scientific knowledge to answer questions.  

 

  



 

Question 1b 

The majority of learners started the paper well and knew in question 1 part (b) that the 

function of the tail of the sperm was to move towards the egg cell.  

Many stated that the function was to make the sperm ‘swim’ to the egg, which was 

accepted. 

Some learners did not read the question carefully and stated that the function was to 

fertilize the egg or words to that effect and so did not score any credit. 

  



 

Question 2a 

Some learners knew that chromosomes are found in the nucleus of a cell. 

 

However, a significant proportion of learners thought that chromosomes are found in the 

DNA or genes 

 

 

 

 

  



 

Question 2b  

 

 

The majority of learners knew that the base that paired with thymine is adenine. Most 

simply wrote the capital A, which was fine for the mark.  

Some learners did not show this understanding and repeated the complementary base 

pair in the question stem. 

 

  



 

Question 2c 

The more able learners were able to complete the correct genotype for the mother using 

the information given in the stem of the question and then completed the rest of the 

Punnett square correctly to score both marks available. . 

 

 

However, a large proportion of learners were not able to give the correct genotype for the 

mother. Of these, some were still able to correctly complete the Punnett square to gain the 

second mark, even though the first mark was lost.  

 

 

 

 

 

  



 

 

Question 2d 

Learners found question 2d quite difficult, although better learners we able to explain how 

genetic mutations could be beneficial to organisms. Often these learners gave an example 

of a specific organism and how it has adapted to give it a better chance of survival.  

 

 

 

Many learners however, did not read the question carefully and related their answer to the 

Punnett square in part (c) of the question, making comments on the eye colour of the 

mother and/or the offspring.   



 

Question 3 

In part (a), many learners were able to correctly name the two organs that make up the 

central nervous system. 

  

 

A large proportion of learners thought that the heart was one of the organs that make up 

the central nervous system. 

 

 

In some cases, the learner was confused between the spinal cord and the spine and so did 

not gain credit. 

 

 

 

Question 3,  



 

Part (c) was well attempted, with many learners being able to complete the reflex arc by 

labelling the receptor and the motor neurone. 

 

 

  

In some cases, learners were confused between the sensory and the motor neurone as in 

this example and so did not score both marking points.   



 

Learners found question 3, part (d) quite difficult, with only the best learners being able to 

explain how information travels across the synapse from point P to point Q.  

 

 

  



 

Many learners thought the information trvelled fro point P to point Q by vibrations 

between the points which gained no credit. 

 

  



 

Question 4 

 

Learners found part (a)(ii) quite difficult, only the better learners were able to give the 

letters of all of the substances that are molecules as in this example. 

 

 

Some tried to name the molecules from the diagram rather than give the letters, whilst 

giving the name was acceptable, the name had to be correct and so this example did not 

score the mark.  

 

 

 

 

In some cases, the learner identified some of the molecules, but not all of them and so 

could not gain credit.  

  



 

In question 4 part (a)(iii), the majority of learners were able to state the meaning of the 

hazard symbol shown.  

 

 

Some lost marks as they described what they saw in the picture instead of stating the 

meaning of the hazard symbol. 

 

  



 

Learners still find writing chemical formula using the correct scientific conventions in 

question 4, part (a) (iv). Some learners were able to correctly represent the formula. 

 

 

 

 

However, many learners wrote the formula using a superscript 2 rather than a subscript 2 

so did not gain the mark.  

Some learners lost marks as they did not use a capital letter for the oxygen, therefore 

representing cobalt rather than carbon and oxygen. 

 

 

  



 

Question 4  

Part (b) asked learners to describe the test for hydrogen gas.  

 

 

 

 

In some cases, learners were confused with the hydrogen test and the test for carbon 

dioxide test and so gained no marks.  

  



 

Question 5  

Many learners were able to give the pH of a neutral solution in question 5 (a)(i)  

 

However, it was found that a significant proportion of learners did not show this 

understanding and gave values other than 7. 

 

In question 5 part (a)(ii), most learners knew that the colour of universal indicator in a 

neutral solution would be green. 

 

Other learners gave other colours that could be found on the scale for universal indicator 

but not in a neutral solution and so did not gain credit. 

 



 

Many learners found question 5 part (b) quite difficult. Only the best learners were able to 

explain why the reaction is a neutralisation reaction. The better learners were able to state 

that the indigestion remedy is a base or gave the name of a specific base. They were then 

able to explain that the reaction of the stomach acid with the base produced salt and 

water.  

 

A significant number of learners stated that the indigestion is an alkali which was accepted. 

Although many then repeated the stem of the question and stated that is neutralizes acid 

or that it is a neutralisation reaction.  

 

  



 

The weaker learners did not read the question carefully and tried to use their common 

knowledge rather than their scientific knowledge to explain how indigestion might be 

caused rather than why it is a neutralisation reaction.  

 

 

 

 

Question 5 part (c), proved very hard for learners with only the very best being able to 

complete the symbol equation for the reaction. The best learners could complete the 

equation to show the zinc sulfate and water. 

 

 

 

  



 

Question 6  

This question was well attempted by learners, many learners were able to explain that 

sodium was in group 1 because it has 1 electron in its outer shell, could give the numbers 

of protons and therefore electrons and then either drawn or state its electronic 

configuration. Fewer could give the period that sodium is in and link it to the fact that it has 

3 shells of electrons. Some good responses were seen, this example gained the full 6 marks 

available.  

 

 



 

In the following example, the learner has stated that sodium is in group 1 of the period 

table and has given the electronic configuration of the atom, to gain 2 marks. They have 

tried to explain why sodium is in group 1, but has not sufficiently explained that the outer 

shell has just one electron, to gain any further marks. 

 

In this example, the learner has simply restated information from the stem of the question 

and therefore earned no credit.  



 

Question 7 

Part (a) was well answered by many learners to name the type of energy used to power 

the toaster 

 

 

A common incorrect answer seen was ‘electricity’ 

 

 



 

Some learners did not read the question carefully and stated that heat energy was used to 

power the toaster. 

 

 

In part (b), the majority of learners were able to name the type of energy used to toast the 

bread as thermal or heat energy.  

 

 

 

 

 

 

 

 

Learners that could not name the type of energy used to toast the bread often gave other, 

irrelevant forms of energy.  

 



 

In part (c), most learners knew that sound or light energy were wasted by the toaster.  

 

  

 

 

 

 

 

 

Learners that did not interact with the question properly gave answers that were irrelevant. 

 

 

 

Part (d) was well answered by the majority of learners with most scoring the mark. 

 

 



 

Learners that did not score the mark, tried to rearrange the equation and multiple the 

energy with the time rather than dividing it.  

 

 

Question 8  

Part (a)(i) was generally well answered, with most candidates being able to recall that it is 

the electromagnetic spectrum that contains radio waves and X-rays.  

 

Learners that did not read the question carefully and re-stated either radio waves or X-

rays.  

 

 



 

 

The majority of learners performed well in question 8 (a)(ii) and were able to give one other 

wave in the spectrum to gain the mark. 

 

Again, learners lost marks as they did not read the question and re-stated radio waves or X-

rays from the stem of the question.  

 

Question 8 

In part (b) many learners were able to score at least one mark for showing an 

understanding that X-rays can cause mutation or damage to cells, many knew that 

excessive exposure to X-rays can cause cancer. Fewer could gain the second mark for 

showing an understanding that the X-rays cannot penetrate the lead screen. The following 

example gained two marks.  

 

  



 

The following example gained just the first mark for stating the harmful effect of X-rays.  

 

Where learners lost marks, it was generally because they described why healthcare 

workers take an X-ray rather than explaining why they stand behind the screen when doing 

so.  

 

Learners found question 8 part (c) quite difficult. Only the very best learners could 

calculate the wavelength of the radio wave and give their answer in standard form. This 

learner calculated the wavelength, showing their working and gave their answer in 

standard form, to gain the full 4 marks.  

 



 

 

A fair proportion of learners were able to calculate the wavelength of the radio wave to 

gain three marks, but lost the fourth mark as they were unable to give the answer in 

standard form.  



 

Learners often lost marks as they did not rearrange the equation correctly and multiplied 

the values instead of dividing them. Whist the working was incorrect, a mark was still 

awarded in these cases if an understanding of standard form was shown by either giving 

the frequency to correct standard form, writing the speed of the radio wave in full or 

writing their answer in standard form.  

 

 

 

 

 

 

 

 



 

Question 9 

Learners found question 9 quite difficult. Only the best learners could discuss the 

advantages and disadvantages of using biofuels rather than fossil fuels to provide energy 

at a distinction level.  

This example gained distinction level – 6 marks. The learner discusses why biofuels are 

renewable and why this is an advantage, they state that the biofuels are ‘carbon neutral’ 

and explains what this means.  

 

 

 

 

 

 

  



 

 

 

 

In this next example, the learner has scored merit level - 4 marks. The learner has 

stated that biofuels are renewable and that they are made from plants, this was 

however ignored as it is in the stem of the question. They do however go on to 

state that you can keep planting the plants and so you can replace them easily 

which is worthy of credit, they go on to state that fossils fuels will run out which is 

another advantage of using biofuels and they give a disadvantage biofuels, that the 

plants will take up a lot of space, but do not explain either of these. If they had 

expanded either of the other points then distinction level could have been 

awarded.  

  



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pearson Education Limited. Registered company number 872828  

with its registered office at 80 Strand, London, WC2R 0RL, United Kingdom 


