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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 website at http://qualifications.pearson.com/en/home.html for our 

BTEC qualifications. 

 

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

http://qualifications.pearson.com/en/contact-us.html 

 

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:  

http://qualifications.pearson.com/en/support/support-for-you/teachers.html 

 

You can also use our online Ask the Expert service at https://www.edexcelonline.com 

You will need an Edexcel Online username and password to access this service. 
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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 
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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, at 

Distinction, Merit and Pass.  

 

Setting grade boundaries  

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

the external 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 is 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 external assessment 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 assessment, because then it would not take 

accessibility into account. 

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

http://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html 

 

Unit 3: Science Investigation Skills 

Grade Unclassified 
Level 3 

N P M D 

 

Boundary Mark 

 

0 

 

10 20 31 42 

  

http://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html
http://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html
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Introduction to the Overall Performance of the Unit 

 

Section 1: Physics 
 

This was the first time that the practical activity had been tested using the Section 

H Physics from the specification.  From the tables that were produced it could be 

seen that learners were able to carry out the practical activity without difficulty. It 

was only in designing the table so that all columns were labelled and had units 

that problems arose. However, producing a graph to meet all the criteria was 

more challenging. Whilst most learners were able to label the axes and plot points 

correctly frequently the points did not cover half the graph paper and not enough 

care was taken in drawing lines or curves of best fit. Most learners were able to 

name the dependent and independent variables but found naming a control 

variable and giving a reason for controlling it more difficult. Most learners were 

able to describe the relationship between the number of lamps and the observed 

voltage but did not recognise their graph as being linear or non-linear. It was also 

surprising to find how few learners realised that opening the switch in a circuit 

stops the current. 

The examination requires that learners have a calculator and a ruler. It was 

apparent that a ruler was not available in many cases as the extension of the line 

on the graph did not coincide with the original line or was at an angle to it.   

Taking readings from graphs also proved difficult for same learners 

rearrangement of equations requires more practice as does converting seconds 

to hours. Learners also need to learn the definitions of repeatability and 

reproducibility and consider, once they have carried out an investigation how it 

could be extended. 

 

Section 2: Chemistry 
 

Section 2 of this paper consists of two questions which are taken from a different 

scientific discipline to the questions in Section 1. In this paper, section 2 is based 

on the chemistry part of the specification.  The questions are designed to test two 

parts of the specified content for the examination these being section A ‘Planning 

a scientific Investigation’ and section C  ‘Drawing conclusions and evaluating’. 

Question 4 tests the ability of the learner to plan a scientific investigation. This 

includes the development of a hypothesis, the selection and justification of 

equipment, techniques and standard procedures, health and safety and methods 
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of data collection including, quantities to be measured, number and range of 

measurements to be taken, how the equipment is to be used, control variables 

and a brief method for data collection analysis. 

Question 5 gives a description of the method, results and conclusion of an 

investigation and tests the ability of learners to use this information to make 

recommendations to improve the method, determine possible sources of error, 

consider the reliability or otherwise of data and evaluate the conclusions given 

with respect to the results given for the investigation. 
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Individual Questions: Physics 

 
Q1a 

The example below gained all 3 marks. The headings and units are correct, bulb is 

acceptable instead of lamp but voltmeter reading is not acceptable in place of 

voltage, the mean voltage has a unit and the averages are correct. 
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The example below also gained all 3 marks. The table has correct headings with 

units. The ‘voltage‘ heading and unit covers all the required columns. Repeats are 

shown, three is sufficient.  All the results are given to a consistent number of 

decimal places. The averages are calculated to the same number of decimal 

places and an anomaly is ringed.  The anomalous result is then not used to 

calculate the average for the repeats for the sixth lamp 

 
Q1b 
A maximum of 3 marks could be awarded for plotting the graph. Most learners 

were able to draw the axes and label the axes correctly with units. Producing a 

scale which allowed the spread of points to cover half of the graph paper was 

more challenging as most graphs to do this could not include the origin. Most 

learners could plot the graph points accurately but did not produce a smooth 

curve or a line of best fit which had points evenly distributed about the line. The 

example below was awarded 2 marks as the points are not evenly distributed 

about the line. 
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The graph below was only awarded 1 mark. There is no unit on average voltage. 

However the scale enables points to cover more than half of the graph paper and 

this gains a mark. 

 

The tramlines on a graph do not get the final mark and the line drawn is not the 

best straight line through the points Either the point for the second lamp should 

be ringed as an anomaly and also noted as an anomaly on the table or the line 

should  be in the middle between  points between the points for lamps 1 and 2. 
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The example below shows a bar chart that was produced from the results, this 

gained 3 marks as it showed the correct labels on the axes , sufficient coverage of 

points and  correctly plotted points. 
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The response below gained three marks, the curve was just smooth enough to 

gain the third mark 

 
 

 

 

Q1ci and Q1cii 
Most learners were able to identify the independent variable as the number of 

lamps/bulbs and the dependent variable as the voltage/ potential difference. 
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Q1d 
The most common answer that was that as the number of lamps increased the 

voltage decreased and this was consistent with the graph that was plotted.  

Negative correlation was also accepted although this should also be related the 

variables. The graph did not show direct proportionality  or inverse  

proportionality but  the relationship can be described as ‘linear’ for a straight line  

or ‘non-linear’  for a curve. 

 

 The response below gained two marks as the accompanying graph showed a 

straight line. 

 

 
 

Q1e 
Many learners were able to make the observation that ‘the more lamps that were 

added the lights got dimmer’. Repeating this statement in reverse did not gain the 

second mark. The second mark was awarded for the learner noticing that all the 

lamps in a set of lamps were at the same brightness. 

 

The response below gained 2 marks. 
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Q1f 
Surprising few learners realised that opening the switch in a circuit will stop the 

current/breaks the circuit. More learners gained a mark for an expansion without 

identifying the reason. The most common acceptable answer was to allow the 

cells/batteries /lamps/ equipment to cool down. 

 

The example below has both marks awarded. 

 

 
 

Q2ai, Q2aii, Q2bi, Q2bii and Q2bii 
This combination of questions, tested the learners’ ability to read information 

from a graph and then use those readings to calculate the gradient of the graph.  

 

Q2ai 
Most learners were able to identify voltage for the current of 0.6 A using the 

graph. 

 

Q2aii 
The continuation of a straight line to cut both the x and y axes presented some 

difficulty especially to those learners without a ruler. (It should be noted that 

having a ruler is a requirement of the examination). 
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Below are examples of extension of the straight line that did not score a mark. 

The first example the two ends ore off line. The second example the extensions 

do not cut the axis and the third example the top extension does not start at the 

top of the given line. 

  

       



 

15                

Version 1.0 

L3 Lead Examiner Report 1901 

(Applied Science Unit 3: Science Investigation Skills) 

 
 

Q2bi, Q2bii and Q2biii 
Once the line had been extended then most learners were able to estimate the 

intercepts and obtain a value for the gradient.  The example below shows Q2bi 

and Q2bii in tolerance and the correct calculation to obtain a value for the 

gradient which is also in tolerance.
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The second example shows 2bi out of tolerance 2bii in tolerance, 2biii would have 

gained both marks but the answer must be calculated and not left as a fraction. 

 

 
 

 

 

Q2ci 
Most learners were able to substitute and showed their working and then 

evaluated to 0.39W. This is a ‘show that‘, therefore the answer must be seen to be 

at least one decimal place more than the answer given in the question. 
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The example below gained both marks and gave 0.39 in the answer line. 

 

 
 

 

The response below also gains 2 marks but this is only because 0.39 can be seen 

in the calculation it is not necessary to round this to the value given in the 

question. Without seeing the calculation this answer on its own would not gain 

any marks. 

 
 

 

Q2cii 
Almost all learners wrote the equation and showed their working. Many learners 

gained 3 marks for their answer because the conversion of seconds to hours had 

not been carried out or the conversion was to minutes, not hours. 
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The example below gained all four marks. 

 
 

 

3 marks were awarded for the example below as it shows an incorrect conversion 

to hours. 
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2 marks were awarded for the next example this shows a correct substitution and 

rearrangement but the learner has converted the energy into kilojoules , this was 

seen a number of times  with no apparent reason giving an incorrect evaluation. 

 
 

 

Q2d 
The majority of learners were able to complete this calculation and gain 2 marks. 

Only occasionally was the % multiplied by 100 for the second time and although 

the maximum uncertainty was given a few learners divided this by 2 and then did 

the calculation. The answer should be given to two decimal places as both values 

are to two decimal places but 0.9% was accepted.  
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Q2e 
Many learners added to the table given in the question and used this as a basis 

for their answer. The examples below gives a correct conclusion supported by 

evidence and using the table. 
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Q3a 
Only a few learners were able to gain 2 marks on this question. Learners were 

sometimes able to give another control such as ‘use the same lamps or cells‘, but 

were unable to explain why this should be done. 
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Below is an example of a response which gained two marks. 

 
 

 

However the majority of response were similar to the response shown below 

which gained 1 mark as the learner recognised that the same cell should be used. 

 
 

The response below was not awarded a mark, however a significant number of 

learners believed that the switch was something to control. 
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Q3b 
This question referred to two ways of testing reliability but did not state that the 

first comment had to be on repeatability and the second on reproducibility and 

was worth 4 marks. 

 

Below is an example of a 4 mark answer. 

  

 
 

Many learners where able to gain one mark usually for repeating the experiment 

but did not gain the second mark for ‘using the same apparatus’. Repeatability 

and reproducibility are definitions which need to be learned. 
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Below is an example of a 3 mark answer. 

 

 
 

 

Q3c 
This was again a four mark question but most learners were only able to gain two 

marks.as the answer required ‘linked pairs’. 

Learners quite frequently gave the extension as ‘adding more cells‘ and the 

reason ‘increase the range of readings‘ but then adding more lamps for the same 

reason does not gain any additional marks. 

  

 

 

 

 

 

 

 

 

 

 

 



 

25                

Version 1.0 

L3 Lead Examiner Report 1901 

(Applied Science Unit 3: Science Investigation Skills) 

Below is an example of a four mark answer, giving two possible extensions with 

two different reasons. 

 
 

Below are examples of two mark answers the first mentions repeats, this is not an 

extension and the second add different components twice. 
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Individual Questions: Chemistry 

 
Q4 

Question 4 is a level based question using four levels of attainment. For each level 

there is a range of three marks and once the level is decided looking at the work 

as a whole, the quality of work presented within that level is assessed. The four 

levels of attainment are described by the generic mark scheme with a mark out of 

12.  

             

The investigation that learners had to plan a method for is the effect of surface 

area on the rate of diffusion of sulfuric acid through agar containing sodium 

hydroxide and phenolphthalein. Learners were given the information that sulfuric 

acid reacts with sodium hydroxide in a neutralisation reaction and that 

phenolphthalein is an indicator that is pink in alkaline conditions and colourless in 

acidic conditions. They are asked to plan an investigation into how the rate of 

diffusion of sulfuric acid into a cube of agar containing sodium hydroxide and 

phenolphthalein changes with changing surface area.  
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The following are examples or responses at each of the four levels that can be 

awarded. 

 

In this, first, example the learner has a written a confused hypothesis involving 

three variables, they have given some equipment with some attempts to justify 

them and there are some generic statements about health and safety. However, 

there has been no attempt at writing a method. The answer was given a mark of 2 

in level 1.  
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In this second example, the learner has given attempted a hypothesis which 

addresses surface area and attempted a relationship, however there is no 

attempt to explain it. They have stated the independent variable and given an 

equipment list with some pieces of equipment justified and some relevant safety. 

A method has been given with some controls, but unfortunately although they 

have used cubes of agar, it does not work as they have cut the same sized hole in 

each cube. Showing a lack of appreciation of how to change the surface area. The 

answer was given a mark of 6 in level 2. 
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In this example the learner has given a correct hypothesis, they have described 

the equipment to be used and has and justified it in terms of use and accuracy, 

health and safety has been discussed although it is weak in places. A method has 

been given with two controls and includes key points to make the experiment 

more valid, such as using tweezers to ensure that agar does not react to the skin. 

However, there are some issues, for example there is no reference how big the 

cubes should be. There are references to repeats and calculating an average and 

plotting a graph but does not state of what. The answer was given a mark of 8 in 

level 3. 
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In this, last example, the learner has given a hypothesis and attempted to explain 

it. They have listed the correct dependent and independent variables and a 

control variable. A list of equipment has been given, with some justified. They 

have mentioned safety although there are some errors such as the flammable 

sulphuric acid.  A correct, workable method has been given which would give 

results, includes a range, repeats and controls. There is a table for results and 

states what should be plotted. The answer was given a mark of 10 in level 4. 
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Q5 

Question 5 is a level based question, with marks awarded across three levels. The 

question requires learners to evaluate the method, results and conclusion of a 

given experiment.  In this case the experiment is investigating the effect of 

temperature of the rate of diffusion in liquids. A method, results in the form of a 

graph and a conclusion is given for the learners consideration.  Learners are 

asked to evaluate the method of the experiment, the results collected and the 

conclusions made. 

 

The following are examples of responses at each of the three levels that can be 

awarded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

41                

Version 1.0 

L3 Lead Examiner Report 1901 

(Applied Science Unit 3: Science Investigation Skills) 

In this example, the learner has not made an attempt to interpret the results or 

the conclusion, they have recognised that a measuring cylinder has not been used 

and that a water bath has not been referred to indicating that the method does 

not state how the water has been heated.  

The learner has noted that the temperature has not gone up in even increments. 

The answer was given a mark of 2 in level 1. 
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In this example, the learner has noted that the temperature has not gone up in 

constant how much water has been used and has stated that this should have 

been controlled, there are also comments on repeatability and 

reproducibility. They state that the conclusion is correct but acknowledges that 

the same results at 50 and 60ºC undermine the conclusion. The answer was given 

a mark of 5 in level 2. 
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In this last example, the learner has mentioned omissions in the method such as 

the size of the beaker, the amount of water, lack of equipment, a means to heat 

the water consistently, the same food colouring type and detail for the 

experiment to be reproduced. The learner has commented that the experiment 

has not been repeated because it says time taken rather than average and 

explained how they know this. They make an attempt to evaluate the conclusion, 

saying that the conclusion is brief but correct but do not take this any further. The 

graph has been annotated with "not a line of best fit" and explains this in the text, 

they then go on to say that this makes that line of best fit inaccurate and 

unreliable. They have also said that the results may be inaccurate (they are not 

averaged) and therefore would not know if there are any anomalous results.  

The learner has evaluated all three traits. 

 

The answer was given a mark of 7 in level 3. 
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Summary - Physics 
 

To improve their mark for this paper learners should:- 

 

 Learn how to put correct headings on a table of results. 

 Check scales used will give sufficient coverage of the graph paper. 

 Practice drawing lines and curves of best fit. 

 Take a ruler into the examination room. 

 Always show the substitution into an equation. 

 If working in fractions remember to convert to decimal for the answer line. 

 Learn the definitions of repeatability and reproducibility. 

 In a ‘show that‘ question always quote your answer to one more decimal place 

than the value given in the question. 

 Learn to convert seconds to hours. 

 Read the questions carefully and note units to be used in the answer line. 

 

Summary - Chemistry 
 

To improve on section 2 of the paper learners should:- 

 

 Ensure that they read the questions and information given in the stem 

completely. 

 

In Question 4 

 Produce a hypothesis using the variables 

 Decide how the variables are to be measured  

 Ensure that they give a method 

 Ensure that when they are giving measurements in the method that they are 

realistic in terms of size or concentrations.  

 When giving health and safety considerations, ensure that these are relevant to 

the method posed, rather than generic lab rules.  

 Plan their time so that they do not spend a long time on the hypothesis, 

equipment or health and safety, leaving no time for the method or further 

questions. 

 

In Question 5  

 Use the bullet points in the question stem to ensure that address all areas of the 

question in their evaluation.  

 Ensure that they evaluate the method, not write another method, in the style of 

question 4 but for the scenario given in question 5.  
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