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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, Pass and Near 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 
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Introduction  

 
Learners will cover the stages involved and the skills needed in planning a scientific 

investigation: 

how to record, interpret, draw scientific conclusions and evaluate. 

 

Advancement in science and technology has produced great benefits for society. This 

advancement depends on research and investigative approaches in science and 

technology. In research, development, analytical and industrial laboratories, laboratory 

technicians and scientists are employed to safely carry out practical investigations, or 

follow prescribed laboratory procedures. 

They repeat measurements to obtain consistent, reliable results. They use investigative 

skills, including planning, recording and interpreting data, analysing and evaluating 

findings in order to test a hypothesis to inform further research and development. 

 

 

 

 

 

 

 

 

 

 

  



5 
 

Individual Questions 

 
Chemistry 

 

Unit 3 report 

This was the second time this paper was sat. Learners seemed slightly better prepared than in the 

previous session. The majority had produced a good set of results from their diffusion experiments.  

Learners that did well were able to plan, collect and use their data, analyze given data and evaluate 

given results and methods. They were able to carry out calculations methodically, showing their 

working. 

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

answer the questions posed appropriately.  

The first question, 1a, was generally well answered with the majority of learners being able to 

tabulate their results with suitable headings and units and with all measurements recorded 

consistently, including repeats. 
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Learners that drew their table in different ways, still gained full credit.  

 

Where learners lost marks, it was usually as they had given incorrect or missing titles as in the 

example below or units. There were still a number of learners presenting units within the body of 

the table rather than the headings, whilst accepted, learners should be taught that this is not good 

scientific practice. 
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Learners found question 1b quite difficult with many learners confusing accuracy with reliability, 

discussing repeats, averaging and anomalies which were not creditworthy. Many learners failed to 

explain their answers and therefore often scored just 2 marks.   

Where learners gained credit, it was often for showing an understanding that their results were 

made accurate by using the white tile to see the colour change clearly or for ensuring that clean 

equipment was used each time to prevent contamination. The importance of reading from the 

bottom of the meniscus and reading the volume at eye level was often discussed.  

This learner scored two marks as they have stated that they used a pipette to get the acid exactly on 

the meniscus line.  

 

 

Learners gained no credit for references to repeats, averages and anomalies nor references to 

controls. 

 

In question 1d, learners found plotting the graph of average rate of diffusion again concentration of 

acid difficult with only the best gaining full credit. 
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Many learners did not read the question carefully and plotted a graph of time, rather than the 

average rate of diffusion calculated in part 1c.  Units were often missing or incorrect.  

 

 

 

 

Many learners did not consider their scale carefully and did not draw axes with linear scales but used 

the values direct from their table. Learners found it very difficult to transfer their standard form 

answers onto the scales. Of those that did draw correct, linear scales, often a very small proportion 

of the graph paper was used. Learners should be taught to draw graphs so that their data takes up at 

least half of the graph paper in either direction.  
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Learners need to have more practice at drawing suitable lines of best fit to suit the data they obtain. 

Many learners drew a straight line of best fit through points that clearly had a curved trend. Dot to 

dot lines or scruffy lines of best fit were also often seen and some learners did not draw a line at all.  

 

In question 1e, the majority of learners were able to score 1 mark for being able to describe the 

relationship between concentration of hydrochloric acid and the average rate of diffusion shown in 

their graph.  

 

A few good learners described the graph in detail to get the second mark also.  
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In some cases, learners stated that their data was directly proportional when this was not shown in 

their graph and therefore did not gain credit. 

 

In question 2, part bi, most learners were able to calculate the mean of the three figures given and 

showed their working as directed in the question. 

 

 

 

In question 2b part ii, the majority of learners that attempted this question, gained some credit.  

A good proportion of learners were able to score the full five marks available for calculating standard 

deviation. These learners often set their work out well, showing the methodical approach they had 

taken to get to their answer.  
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In some cases, learners forgot to take the square root of their final answer and so therefore scored 4 

out of the 5 marks available. It is important to note here, that if this answer had been given but with 

no marking, a mark of 0 would have to have been awarded rather than 4, so it is of the utmost 

importance that learners are taught to show their working. 
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Question 2ci was frequently misread, with many learners describing any similarities or differences in 

the results themselves, rather than giving the reasons why these might have occurred.  

Although many learners scored on this question, only the best scored the full three marks available.  
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Question 2c ii The majority of learners were able to score at least 1 mark on this question for 

understanding that the acid may have dissolved or reacted or corroded the agar. Fewer were able to 

link this to the sulfuric acid being a high concentration.  

 

 

 

 

 

 

 

 

Many learners repeated the stem of the question, stating that the agar cylinder reduced in size. 
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In question 2d, many learners were confused as they referenced data of time of diffusion rather 

than rate of diffusion and therefore found that the ‘rate’ got slower. Many learners tried to explain 

their answer in terms of diffusion.  

 

 

 

Learners found it hard to discuss the answer, often giving the data which supported the prediction 

but then not going back to the question and explain how this might support the prediction.  
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Learners generally performed well in question 3a with the majority able to gain at least two marks 

for explaining how one variable was controlled.  

In cases where marks were lost, this was often as learners did not read the question carefully and 

explain why the variable was controlled rather than how it was controlled.  

 

 

 

 

In this example, the learner has given two controls but they have described why the variables were 

controlled rather than how they were controlled, so scored just 2 marks. 
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In question 3b, most learners linked high temperature to the reaction or diffusion happening faster, 

of these a good proportion were able to explain that this was because the higher temperature 

particles have more kinetic energy. 

 

 

 

Most learners were able to score some credit on question 3c for giving one or two ways to extend 

the investigation, of these only the better learners were able to say give the further detail to gain the 

third and fourth marking points. 

 

 

Again many learners confused the idea of extension of the experiment with reliability and accuracy 

and gave suggestions for alternative equipment that could be used in the same investigation or 

simply stating to repeat the experiment again.  
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This example scored 3 marks for understanding that different shapes/sizes/surface area could be 

tested. They also understood that changing the temperature is an acceptable extension to the task, 

they gave detail that using a hot room or an oven to change the temperature which was accepted.  

 

 

Physics 

Lead Examiners Report   

BTEC   Applied Science Level 3 Unit 3 Section2 

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

discipline to the questions in section1. In this paper section 2 is based on the physics that has to be 

studied to cover the specification. The questions are designed to test two parts of the specified 

content for the examination.                                                                                                                     

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.                                                                   

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

the ability of learners to use this information and make recommendations to improve the method, 

determine sources of error, consider the reliability of data and evaluate the conclusions made. 

Question 4  

 This is a level -based question using four levels of attainment. The attainment is indicated by a mark 

out of twelve. 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.  

 The question gives the symbol for a diode and presents learners with the information that diodes 

only allow current to pass in one direction in a circuit and that the potential difference that allows a 

current to pass is called the threshold potential difference. Many learners did not appreciate that no 

current will pass through the diode until the threshold potential is exceeded. A frequent error seen 

in the hypothesis was that either there was a threshold current or that the current ceased to pass 
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through the diode when the threshold potential difference was reached. Only a few learners 

reversed the connections to the power pack or turned the diode in the circuit to show that current 

only passes through a diode in one direction. Learners need to read the whole question and note the 

quantities that are to change before attempting to produce a plan.                                                                                             

Learners are not expected to have prior knowledge of the investigation given in the question. 

However, learners should be sufficiently familiar with the setting up of electrical circuits to enable 

them to draw a circuit diagram or describe how a circuit could be set up.  Learners should be 

encouraged to draw circuit diagrams which show a voltmeter in parallel, to measure the potential 

difference across a component and an ammeter in series, to measure the current in a circuit.   A 

circuit diagram with an ammeter and voltmeter in the correct positions indicates a good 

understanding of the basic measurements to be made using electrical circuits. 

 

 

 

 

 

 

 

 

 

 

 The response shown below is awarded level 1. The learner has attempted to make a hypothesis but 

does not appreciate that the threshold potential difference has a specific value of voltage, which 

when exceeded will allow a current to pass through the diode. The learner gives a list of equipment 

but does not attempt to describe the experiment but there is a reference to health and safety 
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 The response shown below is typical of those awarded a level 2. The learner has attempted to 

produce a hypothesis but this is incorrect.  The list of equipment includes an ammeter and it is 

stated that the ammeter measures the current but a voltmeter is not included. The circuit diagram 

shows the ammeter correctly placed in series. The learner indicates that the power from a power 
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pack would change the voltage this would allow some results to be taken although not enabling the 

threshold voltage to be determined. 
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The response below is holistically a level 3. The diagram indicates that an ammeter and a voltmeter 

are used and these are both placed correctly in a circuit according to the circuit diagram. There is an 

attempt to produce a hypothesis but this is incorrect. The learner has produced a plan with a logical 

sequence but has not mentioned that the ammeter reading needs to be taken or that the lamp 

would light up if the current was sufficiently large. However, changing the potential difference and 

repeating the measurements have both been included. 
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The response below is awarded a level 4. The hypothesis is correct but does not mention reversing 

the input to the diode. The method used to set up the circuit is described correctly but would have 

been improved with a circuit diagram. The whole piece of work shows a comprehensive 

understanding of scientific concepts and gives a rationale for the method which would allow a set of 

results to be obtained as incremental increases in potential difference are included.  It is also noted 

that observations need to be repeated. The response is not perfect but there is sufficient to meet 

the level 4 descriptors. 
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 Question 5 

 This question sets out the method, circuit diagram, results and conclusion for an investigation into 

how the electrical power supplied to a resistor placed in a beaker of water affects the temperature 

rise of the water.  The question requires learners to evaluate the investigation described with 

reference to method, results and conclusion. To do this, learners need to read the whole question 

carefully and assimilate all the information given before attempting an answer.  

  

  The mark scheme is level-based, work being assessed at three possible levels. There is also 

‘indicative content’ but it is not intended that all rewardable material is to be found in the indicative 

content. It is only an indication of what learner might include in their answer and any other correct 

answers must also be duly rewarded.                                                                                                                              

The level-based mark scheme requires that to gain level 2 ‘the conclusion must be mostly focused 

and developed and draw on some of the information presented’, therefore if there is no conclusion 

given only level1 can be awarded. This caused problems for some learners as they ran short of time 

and ‘conclusion made’ is that last of three things that the question asks them to refer to in the 

evaluation.  Time management was quite frequently an issue with the completion of this question. 

Also, some learners did not refer to the conclusion given in the question but gave the conclusion 

that they would make from the information provided.  The validity of the conclusion given in the 

question must be considered.                                                                                                                                                     

Most learners were able to identify inaccuracies in the method and suggest improvements to the 

method.  In evaluating the results obtained the most frequently seen answer was ‘there were no 

repeats’ so ‘anomalies could not be found’ or ‘averages could not be taken’. The need to extend the 

range of results or reduce the size of the increments was rarely mentioned. To achieve level 2 the 

evaluation of the conclusion could be qualitative.   This could be, agreement because there was 

proportionality or doubt because of lack of data. For level 3 to be achieved learners needed to 

support their evaluation using quantitative values to show proportionality and the lack of 

proportionality for the readings above 36 W 
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 The response below is limited to level1.  Although there is an evaluation of the method by 

considering time and an evaluation of the results because ‘lack of repeats or averages ‘are 

mentioned there is no evaluation of the conclusion. 

  

 

 

 

 

 

 

 

 

 

 

 



28 
 

 

 

 The exemplar response given below is awarded a mark in level 2. There is an evaluation of the 

method, results  and conclusion  but the conclusion does not include any quantitative support of the 

comments made. 
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 The response given below is an example of a response worthy of being awarded a level 3 The 

method, results and conclusion are evaluated and there is quantitative support for the evaluation of 

the conclusion. 
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  To improve the answers given in section 2 of the paper learners should :- 

  Ensure that sufficient time (30 mins) is left to complete the section 

 Read the questions completely, if necessary more than once. 

Question4 

 Note the variables 

  For electrical circuits draw a circuit diagram;  

o State meters or instruments used to make measurements 

o State what these meters or instruments will measure. 

 Use bullet points to describe the method 

Question 5 

 Make sure the conclusion is evaluated. 

 Use quantitative support to evaluate the conclusion where possible. 
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Summary 

 This includes LE recommendations, e.g. Based on their performance on this 

paper, learners should: (then include between five and ten bullet points) 

 If appropriate, refer and link to the specification and/or sample assessment 

materials (SAMs) located on the BTEC Nationals qualification webpage 

located here 

 
 
 
 
 
 
 
 
 
BTEC L3 National Lead Examiner’s Report Template  
Prepared by VQ Assessment Jan 18. Issue 2 
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