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Introduction
This report has been written by the lead examiner for the BTEC Principles of Science unit. 
It is designed to help you understand how learners performed overall in the exam. For each 
question, there is a brief analysis of learner responses. You will also find example learner 
responses from Level 2 Pass and Distinction candidates.  

We hope this will help you to prepare your learners for future examination series. 

Grade Boundaries

Introducing external assessment

The new suite of ‘next generation’ NQF BTECs now include an element of external 
assessment. This external assessment may be through a timetabled paper-based 
examination, an onscreen, on demand test or a set-task conducted under controlled 
conditions.

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 fallback).

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. We will be awarding grade boundaries for the first time for our 
new next generation BTECs, so this means that a learner who receives an ‘Distinction’ grade 
next year, will have similar ability to a learner who has received an ‘Distinction’ grade this 
year. Awarding grade boundaries is conducted to make sure learners achieve the grade they 
deserve to achieve, irrespective of variation in the external assessment.

Variations in externally assessed question papers

Each exam 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 year on year because then it wouldn’t take into account that a paper may be 
slightly easier or more difficult than the year before.

Grade Unclassified Level 1 
Pass

Level 2

Pass Merit Distinction

Boundary 
Mark 0 14 24 34 45
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General Comments on Exam
The questions targeted at the higher grades were not attempted by all learners, particularly 
in the Physics section and in any question where a calculation was required. The questions 
with higher marks tended to generate answers, but in quite a number of cases these tended 
to not answer the question set.

In the calculation questions it was evident that some learners did not have a calculator 
to use. Substitution into correct equations was seen, but the evaluation was not possible, 
and attempts at long multiplication or division were seen, that were unsuccessful. In terms 
of showing working, many learners did not show any at all and gave incorrect answers. 
Centres have some work to do here in teaching the skills needed to answer calculation 
questions.

Many learners did better on longer answer questions than they did on some of the short 
answer or multiple choice questions. This showed that they could apply some of the science 
which is good. However, it also shows a lack of basic science knowledge which is essential in 
this course. Centres must increase focus on learners learning this science knowledge when 
preparing for the exam. 
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Question 1

1 (a) (ii)

Targeted Specification Area: Learning Aim F.4

Most learners were able to access this question and give a sensible response with a use 
for gamma. Most answers were about detection of cancer, treatment of cancer, kill cancer, 
sterilising food, some but fewer for sterilising medical equipment.

A few learners gave responses that were not thought out or sensible e.g t.v. remote and 
some gave uses of other electromagnetic waves e.g. satellite transmissions.

Level 2 Distinction candidate response:

1 (b)

Targeted Specification Area: Learning Aim F.5

 
Many learners were able to give a danger of UV radiation. Most chose cancer, skin cancer, 
sunburn and eye damage as relevant dangers.

Some learners had not remembered that the issues with UV were likely to be surface based 
and said that the UV would damage body cells or were not specific in their answer i.e. organ 
damage

Level 2 Distinction response:
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Question 2

2 (a) (ii)

Targeted Specification Area: Learning Aim E.3

Very few learners were able to name convection as the heat energy transfer method 
involved.

Many said heat rises and some were at least able to explain that it was due to hot air rising.
Some learners were able to give a reasonable description of convection.

Most gave a vague answer and just stated what they saw in the picture i.e. because the 
spiral is over the flame.

Scientific terms are important, ensure the correct terms are used as using less scientific 
terms can lead to answers that are inadequate as the science behind them would no longer 
work.

Level 2 Distinction candidate response:
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2 (b) (ii)

Targeted Specification Area: Learning Aim E.5

Very few learners were able to give the correct number on the answer line.

Some were able to calculate 48 as an answer and then thought they had to do more and did 
a variety of calculations to give a different answer.

Few learners could rearrange the equation correctly in the first instance and substituted 40 
into the equation in place of the value they were trying to calculate and got a value of 33.

Most had a go at this but the majority of learners were getting the sum the wrong way 
round and doing 120/40 giving them 3.

Another interesting approach which often gave the correct answer was 10% of 120 = 12, 
then 40% of 120 = 48.

Learners should always show their working and then put their answers on the answer line at 
the bottom.

Level 2 Distinction candidate response:



8 next generation NQF BTEC Level 1/Level 2 First in Applied Science  
Unit 1: Principles of Science (20460E)

Question 3

3 (b) (i) 

Targeted Specification Area: Learning Aim E.4

Few learners were able to give 225000 as the correct response to gain two marks.

Many learners were awarded one mark for multiply 750 x 5 to give 3750. They seemed 
to have little experience of the equation given to them or of converting unit from one to 
another i.e. few learners understood that the 5 minutes needed to be converted to seconds 
by multiplying by 60.

Learners should always show their working and then put their answers on the answer line at 
the bottom.

Level 2 Pass candidate response:

Level 2 Distinction candidate response:
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3 (b) (ii)

Targeted Specification Area: Learning Aim E.4

Very few learners scored more than 1 mark on this question. However many scored the 
compensatory mark for 30 x 4 or giving the time in hours. Two marks tended to be given in 
situations where both of the previous 2 ideas were given. Beyond 2 marks was rare.

Few learners were able to make a reasonable attempt at the calculation to gain 3 marks 
for getting to a power of 0.3, showing that they had some understanding of how to do the 
calculation.

Few learners had any concept of converting W to KW.

Many were able to work out that the time involved was 2hours/120minutes.  
Learners seemed ill prepared to do the calculations involved.

Ensure that when answering calculation questions all your working is given. Marks are 
awarded for chemistry not for using the calculator so if the answer is incorrect but working 
is written down correctly then credit can still be awarded.

Level 2 Pass candidate response:

Level 2 Distinction candidate response:
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Question 4

4 (a) (ii) 

Targeted Specification Area: Learning Aim C.1

This was quite mixed in response. Many learners knew that chlorine had the letters c and l 
in it, but were unsure of the correct convention i.e. capital letter followed by lower case.

There were lots of mixed letters i.e cl CL cL.  

Some learners thought that it was Ch, CH or ch. They clearly didn’t know, but applied logic 
to using the first letters from chlorine as a response.  Many learners had a fundamental lack 
of knowledge about how symbols are represented in the Periodic table.

Level 2 Distinction candidate response:

4 (a) (iii) 

Targeted Specification Area: Learning Aim C.1

In many cases learners gave interesting but irrelevant responses relating to the other 
properties of the element. It appeared that some learners were unsure as to how to use a 
periodic table and there were clearly a number of guesses.

Level 2 Distinction candidate response:
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Question 6

Targeted Specification Area: Learning Aim D.13

Few learners scored more than 1 mark on this question.

Learners seem to have a basic lack of chemical knowledge about neutralisation reactions 
and few were even able to suggest using indicator to test the pH or to observe when the 
reaction had become neutral.

Most marks were gained from the idea of validity in the experiment, timing in some way or 
making a comparison of some sort, i.e 

◊ use the same amount for acid or tablet.

◊ Time how long the reaction took to become neutral

◊ The tablet that is most effective is the one that neutralised the acids the fastest.

However many learners had limited knowledge of the chemistry. Common misconceptions 
seemed to be that the tablets will dissolve, either in water or acid. Learners were unable to 
differentiate between reacting or dissolving. Few mentioned neutralisation.

Few knew the role of an indicator and most learners assumed a safe method would be to 
give the indigestion tablets to other learners or individuals and see how long they took to 
‘feel better’. 

Few learners understood the concept of comparability and gave vague comments about fair 
tests, without any evidence that they understood what this meant.

We didn’t see many responses relating to titration or large scale clinical trials.

There is a clear message in this question that centres need to take note of, and that is that 
experimental approaches need to be factored into revision. This was one of the poorest 
answered questions, with many learners appearing to guess at a possible answer.

BTEC has a practical emphasis and so it should be expected that learners could answer this 
style of question.

Marking point 6 was often awarded. Learners who had engaged with the question generally 
got round to writing an adequate conclusion. 

Generally learners answered the question in favour of the timing method. The compensatory 
marking allowed almost all learners one mark. 
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Level 2 Pass candidate response:

Ensure that you read the question set carefully and that you answer 
the question set. This question is about chemistry reactions not 
biological ones and so should be answered in terms of chemistry 
reactions.
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Level 2 Distinction candidate response:



14 next generation NQF BTEC Level 1/Level 2 First in Applied Science  
Unit 1: Principles of Science (20460E)

Question 7

7 (b)

Targeted Specification Area: Learning Aim A.2

Many learners were able to say that the nucleus controlled the cell, contained genes or 
contained DNA.
However, an almost equal number seem to confuse the nucleus with a brain or another 
function of part of the cell. For example many learners said that it controlled what went in 
and out of the cell or said that it controlled the whole plant. Some ‘hedged their bets’ by 
giving a list of cell functions in the hope of hitting the right answer.

A few learners had no idea and did not offer a response at all. Many recurring incorrect 
answers for this one: ‘heart of the cell’, ‘brain of the cell’ or including this in longer answers. 
‘Keeps the plant alive’, ‘protects the cell’, ‘helps it grow’, ‘photosynthesis’, ‘controlling 
characteristics

Level 2 Distinction candidate response:
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Question 8  

8(b)

Targeted Specification Area: Learning Aim A.1

Many learners were able to label the cell body with this mark being awarded the most. 
Fewer were able to correctly identify the axon and labelled the nucleus of the cell as the 
axon.

There were a few learners who labelled the parts of the cell i.e. nucleus, cell membrane, 
instead of the cell body as asked. This was fine if they had also added the cell body label.

About 30% got the labels round the wrong way all together.

Some student added lots of lines to ‘hedge their bets’ as an effective list and did not gain 
the marks.

Level 2 Distinction candidate response
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8 (c)

Targeted Specification Area: Learning Aim B.8

Few learners were able to give a coherent explanation of how the hormones insulin and 
glucagons change the glucose concentration in the blood.

Many learners:

◊ left the response blank

◊ repeated the stem of the question

◊ thought that one hormone influenced the other

A few learners understood the pancreas was involved in producing the hormones, but were 
often confused about the mechanism. A few learners mixed up what the hormones did i.e. 
thought insulin raised blood glucose concentration. This is despite this information being in 
the stem of the question.

A very limited number of learners understood the mechanism and were able to explain the 
role of the liver. Although some thought the glucose remained stored in the liver. A few were 
able to say that glucose was converted to glycogen.

Getting confused with spellings was a massive issue with this question. On the whole 
learners had a complete lack of understanding of how glucose levels are regulated in the 
body.

Common wrong answers included:

◊ Discussions on hormone levels in the body and mood swings/changes.

◊ Diabetes and sugar control and the role of insulin.

◊ Hormone changes and the effect of exercise.

◊ Changes caused by exercise on the blood sugar levels.

◊ Answers relating to puberty, menstruation and pregnancy.
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Level 2 Pass candidate response:

Ensure that when answering the question, the answer does not just 
re-state information that is given in the question, as anything given 
in the question will not be given credit in the answer.

Level 2 Distinction candidate response:
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Question 9

Targeted Specification Area: Learning Aim B.8

Most learners were able to give some sort of relevant response to this question. Most 
were able to identify hairs raising and hairs lowering along with sweating and shivering as 
responses by the body to regulating temperature. Many learners were able to give some 
balance to the answer, by discussing too hot or too cold.

Most learners were able to explain their answer by linking what they had said to how it 
would affect the body. i.e they could link shivering to warming the muscles/body, sweating 
to cooling. Most understood that raising the hairs trapped air against the skin with less 
understanding how hairs lowering worked, other than it had a ‘cooling effect’.

Some learners were able to explain vasodilation and vasoconstriction, even if they did 
not use these terms. Learners were able to explain the role of blood flow to or away from 
the skin in terms of heating and cooling. However, there was some confusion about the 
mechanism itself. Many learners thought that the blood vessel came to the surface or went 
deeper into the skin. Very few talked about capillaries dilating to allow more blood to flow 
nearer the surface of the skin.

Weaker learners scored zero in situations where they described what happened in general 
terms on a walk on a cold day, and ideas of keeping warm with clothing and ideas about 
going from hot to cold, without mentioning any of the marking points. In general it was 
a better answered question than Q6 with fewer blanks. Marking on the indicative criteria 
proved straightforward and the mark scheme gave opportunity for many learners to show 
some positive achievement. Overall the main problem in terms of answering was that 
learners wrote down irrelevant or superficial information. This was often, I believe, as a 
result of not reading properly what the question was asking of them, therefore relevant 
points were not made. 

For full marks it is important to answer the whole question so responses to hot and cold 
must be given.
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Level 2 Pass candidate response:

It is important to answer the whole question set. This question 
asked how homeostasis kept the body temperature consistent so to 
get full marks an answer should consider the body’s response to hot 
temperatures and to cold temperatures.
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Level 2 Distinction candidate response:



next generation NQF BTEC Level 1/Level 2 First in Applied Science  
Unit 1: Principles of Science (20460E) 21



Pearson Education Limited. Registered company number 872828  
with its registered office at Edinburgh Gate, Harlow, Essex CM20 2JE




