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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
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 
 

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 physics that is indicated in section H of the essential content of Unit 3. 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 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 and  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. 

           

 

Section 2: Chemistry 

 
This was the sixth time this paper was sat. Learners were asked to carry out a 

practical investigation into the rate of diffusion of different temperature acid 

through agar. It was pleasing to see, from the results seen in question 1, hat the 

majority of learners were able to carry out the practical to get a meaningful set of 

results.  

 

Learners that did well had obviously carried out their experiments in part A with 

due care and attention, paying consideration to how and why the method was 

carried out in the way it was.  They were able to collect, present and analyse their 

data. They were able to carry out calculations methodically, showing their 

working. Given new data they were also able to analyse and evaluate this.  



 

5                

Version 1  

L3 Lead Examiner Report 2001  

(Applied Science Unit 3: Science Investigation Skills) 

 

Learners that did less well, did not always interact with questions sufficiently and 

therefore did not answer the questions posed appropriately or gave vague or 

general answers and so which were not specific enough to gain credit. Key 

concepts of the unit such as the application and understanding of errors were 

often lacking.  
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Individual Questions: Physics 
 

Question 4 

 Learners were generally able to give a hypothesis, produce a plan and show how the 

data was collected but did not always relate these to the investigation that was 

required. The learners were required ‘ To investigate, using a circuit how the potential 

difference across a resistance  changes as the length of the wire changes.’ Many 

learners planned an investigation to find out how the resistance of a wire changes 

with the length of the wire.                                                                            

The inclusion of  ‘Using a circuit’  is  to encourage learners to draw a circuit diagram 

showing a voltmeter in parallel with the resistance wire. There were very few correct 

circuit diagrams but many learners attempted descriptions of how the circuit should 

be set which were possible to follow with any certainty. Learners must draw circuits 

and show the correct placement of voltmeters (in parallel) and ammeters (in series). 

This would save time and be much more effective.  However, drawing a circuit which 

has all the meters in series is not creditable as it is unlikely that any results would be 

obtained due to the high resistance of the voltmeter.                                                                                                      

This investigation has virtually no risks and learners should realise this and state it. 

The only possible safety consideration would be that the wire may get hot. Generic 

laboratory safety rules and imagined dangers of using batteries or power packs 

gained no credit. Learners were quite often able to give the dependent and 

independent variables for the investigation they described but rarely noted that the 

current in the circuit should be maintained as constant in some way.  
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 Level1 2 marks 

 The hypothesis selects the correct variables but relates them incorrectly./ Some relevant 

apparatus is given but the generic ‘Health and Safety’ paragraph gains no credit 
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 Level  2  5 marks  

 In the example below the hypothesis relates length of wire and resistance  , not 

potential difference and it  incorrectly links the length and resistance The equipment 

listed would be used for the experiment to find out how the resistance of a wire varies 

with length and would get some results if the ohmmeter was used correctly but a 

battery would not be needed in the circuit.   In the second equipment list  a ‘resister’ is 

used to measure the resistance and under control variables’ the same resistor’  is 

used.  The knowledge is adequate and shows an understanding of procedures, there 

is a rationale for the method and it may yield some results. 
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Level 3  9 marks 

 The learner has given  a hypothesis which is correct but not the correct reasoning to 

support this. The independent and dependent variables are correct but the control variable 

does not mention keeping the current in the circuit constant. The method is clearly set out 

and the description of the circuit is supported by the circuit diagram which shows the 

voltmeter correctly placed in parallel with the resistance wire. The experimental method 

would give a set of results but as there is no way of controlling the current in the circuit the 

current would vary  for each different length of wire added to the circuit and therefore 

would not show the direct proportionality between the potential difference and the length 

of the resistance wire. This response shows good knowledge of concepts and processes, 

there is a rationale for the method and the plan will yield some reliable results. 
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Level 4  12 marks 

 The learners has given the correct hypothesis and supported this by using the equation 

given in the question pointing out that the current in the circuit has to remain constant. All 

the necessary equipment is listed, the variables are correctly quoted and the circuit 

diagram shows the voltmeter in parallel with the wire. The procedure uses a wire of a 

constant length to keep the current constant and the voltmeter is connected across 

different lengths of this wire using crocodile clips. A method of collecting and recording the 

data is then given. This response demonstrates comprehensive knowledge of scientific 

concepts, procedures and techniques, provides a rationale for the method  and makes a 

plan which will lead to a reliable set of results being collected  
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Question 5 

The investigation referred to in the question is to find out how the resistance of the 

thermistor varies with the temperature of the thermistor. No specific values were 

required it was only the trend that was being tested. Learners are then required to 

evaluate the method of the experiment, the results collected  and  the conclusion 

made. Knowing the initial temperature of the water or how much water is used is not 

essential to finding the trend. Although using sufficient water to cover the thermistor, 

stirring the water to ensure the thermometer and the thermistor are at the same 

temperature and keeping the thermistor off the base of the beaker are all important 

details which are not covered in the method or seen in the diagram.   Many learners 

did not appreciate that the diagram was an important part of the method and showed 

how the value of the resistance of the thermistor was to be determined.                                                                                                              

The majority of learners noted that there were no repeats or average shown or that 

the temperature values were not at equal intervals. However, there were very few  

comments on extending the range to see if the trend was still followed above and 

below the temperatures indicated.  It was noted by some learners that the line on the 

graph was ‘dot-to dot’ and not as expected’ a curve of best fit’.                                                                                                            

The conclusion given  in the question was ‘The resistance decreases at a greater rate 

when the temperature is high’. It is this conclusion which learners should have 

evaluated and this was incorrect. However, either from not understanding the 

reference to rate or from misreading the conclusion many learners produced a 

conclusion from the graph which showed ‘the resistance decreases as the 

temperature increases’ this was credited as a conclusion as it drew  on evidence from 

the information presented. However, it should be noted that a comment is expected 

on the ‘learner’s conclusion’ as given in the question. 
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 Leve1 2 marks 

 This response has comments on method result and conclusion.   The first paragraph 

deals with the conclusion and incorrectly states the conclusion is right. The evaluation 

of the method does not require use of equipment to be justified as the diagram 

shows how the equipment is used.  The resistance of the thermistor before it is put 

into the water is irrelevant. The amount of water is not relevant on its own but only 

that it is necessary to cover the thermistor. An average is mentioned as not being 

included but there is no mention of repeats or what is to be repeated. The 

temperature of the hot plate is also irrelevant. This is an adequate interpretation of 

the information given with little linkage to supporting evidence.  
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 Level 2 5 marks 

 This response starts by considering results and states that without completing 

repeats, anomalies could not be identified. The learner also mentions lack of regular 

intervals of temperature.                                                                                   

The use of a consistent volume of water is not relevant as time is not a control in this 

investigation. However, sufficient water to cover the thermistor is necessary and 

would be useful to mention.                                                                        

 The learner states in the last paragraph that the conclusion is correct having probably 

misread or not understood the conclusion given.  However, a correct version of a  

conclusion that can be drawn from the graph is given and this does use information 

from the evidence presented and is accepted as a creditable conclusion.   
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 Level 3 8 marks 

 This response mentions the volume of water and also the need to stir the water as 

the evaluation of the method. The learners has noted that there are no repeats  and 

therefore no mean and that the intervals between temperature are uneven. This is 

sufficient for the evaluation of the results. It has been stated that the conclusion is 

incorrect and the corrected version has been given. 
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Individual questions: Chemistry 

 

The first question on the paper required learners to present the results of their 

experiment in a table with suitable headings and units and with all measurements 

recorded consistently. Learners were also asked to record their average and to 

circle any anomalous results.  

 

It was pleasing to that the majority of those that found that they had anomalous 

results generally remembered to omit these results from their average.  

 

The majority of learners performed well in this question, with many gaining the 

full 3 marks available as in this example.  
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Those learners that did not gain the full 3 marks available, often loss marks as 

they did not include appropriate headings for their tables or did not give 

appropriate units. Learners should be careful when using the unit for time of 

minutes as often what they are giving is time in minutes and seconds rather than 

minutes alone.  

 

In part (b) of question 1, learners were asked to plot a graph of the results of their 

experiment and to include a line of best fit.  

 

A good proportion of learners were able to gain all three marks for correctly 

labelling their axes including the units, for drawing appropriate scales and for 

plotting their points and drawing a suitable line of best fit. As in this example.   

 

 

 

 



 

37                

Version 1  

L3 Lead Examiner Report 2001  

(Applied Science Unit 3: Science Investigation Skills) 

Where learners did not score full marks, it was often because the scale that they 

used meant that their data spread covered less than half of the graph paper.   

This example scored 2 marks for the axes labels and plotted points with a line of 

best fit.  

Where errors in units were penalised in part (a) this was not penalised again in 

part (b). 

Learners should be taught to scale their axes so that their data spread covers at 

least half of the graph paper provided.   

Part (c) of question 1 asked learners to describe the relationship shown by their 

graph.  The majority of learners could correctly describe the trend shown in their 

graph. However, there was sometimes some confusion between rate and time. 

Whilst a correct description given in terms of rate or of in time was accepted, in 

some cases learners confused themselves by mixing the two and often 

contradicted themselves within their answer.  

 

The second mark was very rarely scored with few learners being able to describe 

in further detail the proportionality of their graphs, shape or varying gradients 

within their data. The following example however, scored two marks.  
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This example scored just 1 mark for stating that the average time take decreases.  

 

Learners performed better in part (d) of question 1, the majority scoring at least 

one mark and a good proportion scoring the full 3 marks available.  

In this example, the learner scored the full 3 marks available for understanding 

that the risk is that the skin could be burned or irritated by the acid. They 

understand that the hazard is the hydrochloric acid and that the way to minimise 

the risk would be to wear gloves.  

 

In this next example, the learner scored 2 marks, although they have understood 

that there is an acid which is a hazard and that they should wear gloves to protect 

themselves no actual risk has been identified to gain the first marking point. 
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Learners should be taught that general laboratory rules and examples of poor 

laboratory practice are not sufficient when assessing risks in practical’s and will 

gain no credit.  

Another common incorrect answer seen was when learners misunderstood the 

question and thought risk was an experimental feature to improve results and 

gave examples of measures to reduce cooling and how to avoid contamination for 

example. Learners that stated that the acid was dangerous or harmful did not 

gain the first mark.  

 

In the final part of question 1, part (e,) learners were asked to identify and justify a 

piece of equipment that would improve the accuracy of measuring volumes 

rather than the measuring cylinder used. A large proportion of learners were able 

to score at least one mark for understanding that a pipette or a burette would be 

more accurate, fewer however were able to give an appropriate justification for 

this. Many repeated the stem and said that it was more accurate or it meant less 

human error, this did not score.   
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This next example scored 2 marks for stating that the volumetric pipette would 

minimise the percentage error.  

 
Question 2 focused on analysing some data from another source.  

In part (a)(i), around half of all learners were able to give a reason why the 

colleague did not use a temperature higher than 90OC.  
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Of those that scored the mark, they often did so as they understood that this 

would have been hazardous or unsafe.  

 
Some learners understood that going up in the 20oC intervals would take the 

temperature above the boiling point of water and so would not be achievable.  

In some cases, the learners were not specific enough and just stated that the 

water would boil, which was not accepted.  

 
A similar number of learners were also able to explain why the colleague did not 

use a temperature lower than 10oC, with many stating that the diffusion would be 

too slow or that the acid or agar might freeze. Some learners were very vague 

with their answer and just stated that the experiment would not work, this did not 

gain credit. Some weaker responses mentioned that the thermometer would not 

go that low.  

 

In part (b) of question 2, learners were asked to explain what might have caused 

an anomaly circled in the table of data collected by the colleague. A good 

proportion of learners were able to analyse the data to conclude that the anomaly 

meant that the diffusion had appeared to take longer than the others or that it 

happened slower. Of those that knew that the anomaly appeared to make the 
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diffusion take longer around half to give an explanation as to why this may have 

happened.  

 

This example gained 1 mark for stating that the reaction takes longer to occur, the 

learner tried to explain that this was because the size of the agar, but as they have 

not stated that the agar was too big or less agar may have been covered then the 

second mark was not scored. Learners should be taught to be specific with their 

answers as vague responses are unlikely to gain credit.  

 
Learners should be taught that answers regarding ‘human error’ alone are 

unlikely to score, if they had been more specific as to what the human error may 

have been for example, the stopwatch may have been started to early then this 

could have scored.  

 

Part (c) of question 2 focused on a graph of the colleagues data. In part (i) the vast 

majority of learners were able to use the graph to find the average time taken for 

the acid to diffuse at 40oC. 
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In part (ii) a large proportion of learners were able to calculate the average rate of 

diffusion at 40oC, using their value from part (i) to gain the full 3 marks as shown 

in this example.  

 
Of those that scored, around one third were able to complete the calculation 

correctly but were not able to give their answer in standard form so scored 2 of 

the 3 marks available.  
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Learners found it difficult to draw error bars in question (d) (i) with few learners 

gaining 1 mark and fewer still gaining both marks.  This was the only question on 

the paper where there were a significant number of ‘no responses’. Only the most 

able seemed to be able to show some understanding of what error bars are. 

Some common errors seen when drawing the error bars were: to circle points, to 

drawn lines from each point to both x and y axes, error bars that were well in 

excess of the standard deviation, error bars in only one direction, error bars with 

very dramatic asymmetry and error bars that were all the same size.  

 
The following example scored 2 marks for 5 correct errors bars, symmetrical in 

both directions. Where learners had only drawn 2 or 3 error bars correctly just 1 

mark was awarded.  

 



 

45                

Version 1  

L3 Lead Examiner Report 2001  

(Applied Science Unit 3: Science Investigation Skills) 

Question 2 part (d)(ii) asked learners to explain which temperature in figure 1, had 

the least reliable set of results, most of those that showed the understanding that 

10oC had the least reliable set of results were then able to follow this up and 

explain that this was because it had the largest error bar to score the 2 marks 

available.  

 

Learners performed well in the second calculation on the paper in question 2(e)(ii) 

with the majority scoring the full 3 marks available as in this example.  

In some cases, learners had shown the correct methodology but did not evaluate 

their calculation correctly, this example shows the importance of learners 

showing their working in their answer. If the answer of 112.48 was given on the 

answer line with no working, then no marks would be awarded. However, as the 

learner has the correct methodology, with only the evaluation incorrect, 2 marks 

were awarded.  

In some cases, learners lost marks for incorrect rounding, often their 

methodology was correct and so 2 marks could be awarded but as they rounded 

their answer incorrectly for example rounding to 120.62 rather than 120.63, the 

evaluation mark could not be scored.  

 

The last question of question 2 asked learners to state the effect of using sulfuric 

acid instead of hydrochloric acid had on the average rate of diffusion, a good 

proportion of learners gained the mark for correctly stating that the rate of 

diffusion increases when using sulfuric acid rather than hydrochloric. Some 

learners stated that the rate of diffusion was higher which was accepted.  
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Where learners lost marks, it was often because they were vague with their 

answers and just stated that the hydrochloric acid gave better results, this did not 

gain credit.  

 
Question 3 focussed learners back on their own investigation with part (a)(i) 

asking how the surface area of the agar cylinder was controlled, in the main this 

was well answered with many learners understanding that the surface area was 

controlled by keeping the size of the cylinder the same, some stated that it was 

controlled by using the same size cork borer or tool which was also accepted. 

 

 

In some cases, learners lost marks as they stated simply that they measured the 

cylinder but there was no reference to ensuring that they were the same to gain 

the mark.  
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In part (ii) learners found it more difficult to explain how the rate of diffusion 

would be affected if the surface area of the cylinder was increased. This example 

scored 2 marks for showing the understanding that the rate of diffusion would be 

faster and that this is because more of the agar would be exposed.  

 

A common misconception was that if the surface area was increased that it would 

take longer for diffusion to occur, this answer scored 0 marks.  

 

 

 
Many learners gave a correct answer and then directly contradicted themselves, 

this was often around confusion between time and rate eg “the rate would 

increase so it would take longer to diffuse” or “the time taken would decrease, 

rate of diffusion would decrease” – this prevented them from being awarded the 

first marking point. 

 
There were several common misconceptions that were used to explain a learners 

identified trend such as : particles would have more energy / would move faster, 
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particles would need to travel through more agar or particles would have more 

room to move around.  

 

Learners found part (b) easier with the vast majority being able to score at least 1 

mark. The most common score on this question was 2 with many learners being 

able to give two variables but fewer being able to explain how these variables 

were controlled or only one variable was explained.  

In this example, the learner has stated the amount of acid was controlled by using 

a measuring cylinder. A common misconception was to think that temperature 

was a variable that was controlled, this gained no credit.  

 

 

 
The most able learners were are to explain two variables that were controlled as 

in this example that scored 4 marks for the two variables, concentration of acid 

and volume of acid and then their explanations that 1.0M was used throughout 

and that 10cm3 was used each time. 
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In some cases, learners did not engage with the command correctly and tried to 

explain why variables were controlled rather than how variables were controlled. 

Learners should be taught the difference between the commands explain how 

and explain why.  

 

In the last question on the section A of the paper, learners were asked to describe 

two ways, other than trying different temperatures, that their investigation could 

be extended. Here again, the most common score on this question was 2 with 

many learners being able to give two ways to extend the investigation but fewer 

being able to describe in further details the way in which this would be done. 
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In this example, the learner states that the they could try different concentrations 

or different sizes of agar but just stating higher or lower or bigger or smaller was 

not sufficient for the second mark point for each extension so the answer scored 

just 2 marks. 
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The following example scored 4 marks.  

Learners should be taught that simply repeating the same experiment is not 

acceptable for an extension to the investigation. This response gained just 1 mark 

for using a larger surface area if jelly.  
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Summary 
 

Physics 
 

To improve their mark for this section of Unit 3 learners should:- 

 In Q4, 

•  Establish the correct hypothesis from the information in the question. 

•  State when the investigation has minimal risks 

•  Learn the correct positioning of voltmeters and ammeters in circuits.   

• Remember to draw a circuit diagram when using an electrical circuit. 

 

In Q5. 

 

• Note if the investigation is looking for a trend or specific results 

• Consider the information the diagram gives 

• Comment on good practice in carrying out an investigation, such as stirring the 

water. 

• Look to see if the results could be extended 

• Evaluate the conclusion which is given 

 

 

Summary 

 

Chemistry 

 

To improve in future series, learners should Ensure that they understand basic 

mathematic principles such as writing answers in standard form and rounding of 

answers and drawing and analysing error bars. They should practice drawing 

graphs, ensuring that they label axes, including units and that they use linear 

scales that are appropriate so that their data spread takes up at least half of the 

paper that they are using. Learners should practice plotting data and then 

drawing the best fit line or curve, if appropriate, through that data.  
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Learners should continue to practice exam technique, ensuring that they know 

what is required by specific command words and know the difference in what is 

required from commands such as explain how and explain why. Learners should 

ensure that they are specific with their answers rather than giving vague or 

general answers.   

Learners should be practising practical’s and past papers and sample assessment 

materials located on the BTEC First qualification webpage located here. 

 

 

 

 

  

https://qualifications.pearson.com/en/qualifications/btec-firsts.html
https://qualifications.pearson.com/en/qualifications/btec-firsts.html
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