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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. 

 

Pearson: helping people progress, everywhere 

 

Our aim is to help everyone progress in their lives through education. We believe in 

every kind of learning, for all kinds of people, wherever they are in the world. We’ve 

been involved in education for over 150 years, and by working across 70 countries, in 

100 languages, we have built an international reputation for our commitment to high 

standards and raising achievement through innovation in education. Find out more 

about how we can help you and your learners at: www.pearson.com/uk 
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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.  

 

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 

 

Component 3: Responding to an Engineering Brief  

Grade 
Unclassified Level 1 Level 2 

Pass Merit Distinction Pass Merit Distinction 

Boundary 

Mark 

0 
13 19 26 33 43 53 

 
  

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  
 

This was the first series that the set task for Component 3: Responding to an 

Engineering Brief, of the Tech Award in Engineering was available for learners to take.  

Part 1 of the set task required learners to carry out a practical set task before 

completing three activities based on the practical task. Part 2 consists of two activities 

that targeted higher-order, planning, redesign and evaluative skills related to 

independent scenarios. 

 

Part 1 required learners to: 

• Carry out a process 

• Record results from the process 

• Interpret the data. 

 

Part 2 required learners to: 

• Interpret a brief for an engineered product 

• Identify issues with the design provided 

• Redesign a solution 

• Analyse information associated with a problem 

• Suggest solutions for the problems identified  

 

Four weeks before learners could complete their investigation for Part 1 centres were 

provided with teacher instructions that gave information on the process for the 

practical activity. It was the responsibility of centres to resource and trial the practical 

activity before it was undertaken by learners in the supervised period. In this four-week 

period, prior to the activity window, only one centre raised a question about the testing 

process.  Based on this, and the evidence observed from learner responses, it would 

appear that all centres were able to successfully resource and manage the testing 

processes for their learners.  
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Introduction to the Overall Performance of the Unit 
 

In this next section examples from learners’ responses will be used to illustrate 

features of performance that reflect how learners were able to access the marks 

from the highest marking bands.  Examples of responses that typify learner 

answers that were awarded marks from the lower marking bands are also included. 

 

It should be noted that all examples of high performance are taken from a single 

learner’s answers. This learner was able to access full marks for both parts 1 and 2. 

Some parts of this learner’s submissions have not been included in this report as 

these were not needed to illustrate the points being made. These missing sections 

contributed to the marks awarded.  

 

Where examples have been used to illustrate aspects of weaker performance the 

examples have been chosen to demonstrate the learner has made a “good” 

attempt at providing a response. The intention is that this type of answer will 

provide more useful information than a response that is very limited in content, 

and hence was awarded very low marks.  

 

Each section will commence with the relevant part of the marking grid for the 

particular activity. The marking grid is something centres should become familiar 

with during the preparation of learners for the external assessment.  

 

It should be noted by centres that in some instance’s learners appear to have run 

out of time to answer activity 3 in Part 2. This is suggested as the quality of content, 

and style of writing, changed as their responses to activities 2a, 2b and 3 

progressed.   
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Marking Grid 

Activity 1a – Results and observations (6 marks)   
Band 0 Band 1 Band 2 Band 3 
0 1–2 3–4 5–6 
No rewardable 

content. 

The results demonstrate a 

limited understanding of 

testing procedures, 

including:   

 

The results demonstrate 

some understanding of 

testing procedures, 

including: 

The results demonstrate a 

comprehensive 

understanding of testing 

procedures, including: 

data recorded with limited 

precision and consistency, 

and may use inappropriate 

units  

 

data recorded with 

consistency and using the 

appropriate units but may 

lack precision   

data recorded with precision 

and consistency using the  

appropriate units 

results that may be 

insufficient or at 

inappropriate increments   

sufficient results at 

appropriate increments for 

some of the testing process   

sufficient results at 

appropriate increments 

throughout the testing 

process 

 

simple and generic 

observations recorded about 

the testing process. 

some detailed observations 

about the testing process 

but are not always relevant.   

a range of relevant and 

detailed observations 

recorded about the testing 

process. 

 

Typical Characteristics of high-level response for activity 1a 

• The table will be populated with 8 equally spaced values for the 

loads placed on the load carrier. 

• The units of grams (g) and Newtons (N) will be added, either to 

the column heading or the individual values recorded.  

• The forces recorded on the Newton Meter will be different in 

each table. 

• The forces recorded will “reasonable” for the loads being pulled.   

• Descriptions will be offered about three different aspects of the 

testing process that the learner noted.  

• Comments offered by the learner will focus on the testing 

process.  
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A learner answer that illustrates a good response  
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Typical Characteristics of low-level response for activity 1a 

• The table will not be fully populated and the masses used will 

change in an inconsistent pattern.  

• Units will only be recorded for the mass (g) 

• The forces recorded will be similar for the two tests, or will be 

unrealistic, for example excessively high or low for the loads 

being pulled.  

• Comments provided will relate to how the increasing the mass 

on the load carrier requires an increase in force to move the load 

carrier. This is excluded from being valid in the stem of the 

question. 

• Comments will be repeated using different wording, but 

essentially describing same observation.  

• Comments are offered that do not link to the testing process.  

 

A learner answer that illustrates some weaknesses 
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A learner answer that illustrates some weaknesses 

 

 

 

 
Marking Grid 
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Activity 1b – Processing results (8 marks)   
Band 0 Band 1 Band 2 Band 3 
0 1–2  3–5  6–8  

No rewardable 

content. 

Demonstrates limited 

understanding of data 

representation techniques 

by plotting graphs with 

significant inaccuracies. 

Graphs include:  

 

Demonstrates some 

understanding of data 

representation techniques 

by plotting graphs with 

minor inaccuracies. Graphs 

include: 

Demonstrates 

comprehensive 

understanding of data 

representation techniques 

by plotting accurate graphs. 

Graphs include:  

inappropriate annotations of 

headings and units 

appropriate annotations of 

headings and units  

appropriate annotations of 

headings and units 

 

choice of scaling is 

inappropriate to the data 

and used inconsistently 

choice of scaling is 

appropriate to the data but 

is not used consistently 

choice of scaling is 

appropriate to the data and 

used consistently  

 

plots of tabulated data that 

include significant 

inaccuracies 

 

plots of tabulated data that 

include minor inaccuracies 

accurate plots of tabulated 

data  

 insufficient data plotted to 

represent results and to 

produce appropriate 

lines/curves. 

sufficient data plotted to 

represent results but 

inappropriate lines/curves 

produced. 

sufficient data plotted to 

represent results and to 

produce appropriate 

lines/curves 

 

Typical Characteristics of high-level response for activity 1b 

• The independent variable (mass) will be plotted on the X-axis and 

the dependent variable (force) will be plotted on the Y-axis.  

• Both graphs will have the axes labelled with a title and the correct 

units. 

• Both graphs will use the majority of the space available.  

• Either both graphs will use the same scales, allowing direct 

comparisons for activity 1c, or the graphs will use different scales 

so that full use of the space available is made.  

• All the data recorded in the tables for 1a, will be plotted accurately.  

• A line of best fit will be drawn that is appropriate to data points 

plotted.  
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A learner answer that illustrates a good response  

 
Note: The second graph had similar characteristics to this one and its 

inclusion in this document would offer the reader no extra 

information.   
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Typical Characteristics of low-level response for activity 1b 

• The dependent variable (force) will be plotted on the X-axis and the 

independent variable (mass) will be plotted on the Y-axis.  

• The graphs will not have the axes labelled with neither a title or the 

units. 

• The graphs will be drawn such that they are limited to using the 

lower left corner of the space available.   

• The graphs will not use consistent spacing for the scales, e.g. the 

major divisions will be labelled with values that do not increase in 

a regular linear manner.  

• Some of the data recorded in the tables for 1a, will be plotted but 

there will be inaccuracies.  

• Either straight lines will be drawn through each data point, or a line 

will be drawn between the first and last data points plotted.  
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A learner answer that illustrates some weaknesses 
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Marking Grid 

Activity 1c – Conclusions (8 marks)   
Band 0 Band 1 Band 2 Band 3 
0 1–2  3–5  6–8  

No rewardable 

content. 

Attempts to describe the 

patterns in the tables and 

graphs but is superficial or 

does not reflect results.   

Mostly accurate description 

of the patterns in the tables 

and graphs, with some 

reference to data.  

 

Accurate description of 

patterns in the tables and 

graphs with detailed 

reference to data.   

Draws limited conclusions 

not specifically based on a 

comparison between 

patterns in the tables and 

graphs, with minimal 

reference to data.   

Draws mostly valid 

conclusions based on a 

comparison between 

patterns in the tables and 

graphs, supported by some 

reference to data.  

Draws valid conclusions 

based on a comparison 

between patterns in the 

tables and graphs, 

supported by detailed 

reference to data. 

 
Typical Characteristics of high-level response for activity 1c 

•  Comments will focus on the patterns shown in the tables and 

graphs 

•  A positive correlation between the load on the carrier and the force 

shown on the Newton Meter will be commented on.  

• The maximum and minimum data points will be referred to. 

•  Observations will be made about the abrasive side requiring more 

force to move the load carrier than the non-abrasive 

•  A calculation will be performed to indicate an approximate 

increase in force per unit of mass e.g. The force will increase by 

0.4N for every 100g of load added.  

•  Comments will be made related to the gradients of both lines 

•  Observations will be offered about how close the data points lie to 

the line of best fit 

•  Reasons for any anomalous data points will be suggested. 

•  Evidence from the tables / graphs will be linked back to the 

scenario (brake friction materials) and suggestions offered as to 

what material would be the most appropriate to use. Justification 

for either the abrasive, or non-abrasive materials, could be valid 

if supported with appropriate reasons. 
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A learner answer that illustrates a good response 
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Typical Characteristics of low-level response for activity 1c 

• Comments offered will not relate to the patterns in the tables or 

graphs 

• Where comments are offered about patterns in the tables or 

graphs, they will be repeated with different wording and provide 

no new information.  

 

A learner answer that illustrates some weakness (repeats) 
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Another learner answer that illustrates some weakness (Not about 

patterns) 
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Marking Grid 

Activity 1d – Evaluation (8 marks)   
Band 0 Band 1 Band 2 Band 3 
0 1–2  3–5  6–8  

No rewardable 

content. 

Demonstrate a limited 

understanding of problems 

with the testing method 

used/results obtained. 

Demonstrate some 

understanding of problems 

with the testing method 

used/results obtained.  

 

Demonstrate a 

comprehensive 

understanding of problems 

with the testing method 

used/results obtained. 

 

Demonstrate a limited 

understanding of how the 

process of testing could be 

improved. 

Demonstrate some 

understanding of how the 

process of testing could be 

improved.   

Demonstrate a 

comprehensive 

understanding of how the 

process of testing could be 

improved.   

 
Typical Characteristics of high-level response for activity 1d 

•  Any problems commented on in activity 1a will be carried forward, 

with solutions being offered.  

• Comments will be offered about several different problems 

encountered during the testing process.  

•  For each of the comments offered reasons will be provided that 

relate to the causes of the problems. 

•  Specific solutions will be suggested that would overcome the 

observed problems e.g. use a Newton Meter that provides more 

accurate readings  

• Generic solutions will also be offered that could improve most 

testing processes e.g. repeat the tests to obtain average readings.  

 

Typical Characteristics of low-level response for activity 1c 

• Comments will be offered about a single problem encountered, 

often repeated using different wording.  

• Reasons for the problems will not be commented on. 

• Only generic improvements to testing processes will be 

commented on.   

• Comments will be offered on aspects of the testing process that 

did not demonstrate problems.   
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A learner answer that illustrates a good response 
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A learner answer that illustrates some weakness 
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Marking Grid 

Activity 2a – Evaluation (8 marks)   
Band 0 Band 1 Band 2 Band 3 
0 1–2  3–5  6–8  

No rewardable 

content. 

Produce a superficial 

evaluation of the existing 

product that:   

 

Identifies issues with the 

existing design that are not 

entirely relevant   

 

Demonstrates limited 

understanding of issues in 

relation to the brief. 

Produce a reasoned 

evaluation of the existing 

product that:   

 

Identifies mostly relevant 

issues with the existing 

design   

 

Demonstrates some 

understanding of issues in 

relation to the brief. 

Produce a developed and 

reasoned evaluation of the 

existing product that:   

 

Identifies relevant issues 

with the existing design 

 

Demonstrates 

comprehensive 

understanding of issues in 

relation to the brief. 

 
Typical Characteristics of high-level response for activity 2a 

•  Information contained within the engineering brief, proposed 

design solution and method of manufacture will be taken into 

account.   

•  Problems will be identified with the proposed design solution that 

take into account the engineering brief and the methods and 

materials suggested for the manufacture. For example; 

o Milling rectangular section to make 1000 stands will cause 

excessive waste and excessive time. 

o The 10mm diameter holes will not support the 4mm 

diameter screwdriver. 

o The 15mm tall stand will not support the screwdriver.  

• Generic problems will also be identified with the proposed design 

solution that do not take into account the engineering brief and 

the methods and materials suggested for the manufacture. For 

example, the design has sharp edges which could cut the user. 
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A learner answer that illustrates a good response 
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Typical Characteristics of low-level response for activity 2a 

•  Only the information contained within the proposed design 

solution will be taken into account.   

•  Only generic problems, such as the safety of sharp edges, will be 

commented on.  
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A learner answer that illustrates some weakness 

 
 



 

27                

Lead Examiner Report 1902 

 Marking Grid 
Activity 2b – Redesign (10 marks) 
Band 0 Band 1 Band 2 Band 3 
0 1–3 4–7 8–10 

No rewardable 

content. 

Basic ideas that partially 

address the brief and offer 

minimal improvement on the 

original.   

 

Limited justification for the 

chosen design solution. 

 

Limited justification for the 

chosen processes.   

 

Ideas that address the brief 

and offer partial 

improvement on the 

original.   

 

A reasoned justification for 

the chosen design solution. 

 

A reasoned justification for 

the chosen processes.    

Ideas that fully address the 

brief and show an improved 

design approach to the 

original.  

  

A developed and reasoned 

justification for the chosen 

design solution. 

 

A developed and reasoned 

justification for the chosen 

design solution. 

 

Typical Characteristics of high-level response for activity 2b 

•  An annotated drawing will be provided that presents information 

clearly, probably using different views. 

• The drawing will indicate the sizes of keys features of the design 

solution.  

• The idea will include solutions that; 

o Reduce the size of the 10mm diameter holes so they will 

better support the 4mm diameter screwdriver. Notes will 

explain this feature.  

o The stand will be made taller such that it better supports the 

screwdriver, or be redesigned so that it can be attached to a 

wall. Notes will explain this feature.  

o Other design features will be added to improve the 

performance of the design, for example a different 

arrangement of the holes 

• A more efficient method of manufacture will be suggested, for 

example injection moulding. The advantages of the proposed new 

process above the existing method will be explained. The method 

will be appropriate to the suggested material the stand will be 

made from.  
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A learner answer that illustrates a good response 
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Typical Characteristics of low-level response for activity 2b 

• A drawing will be provided but it will be difficult to interpret, sizes 

will not be indicated.  

• The size of the holes and height of the stand will not be improved. 

• No manufacturing method will be indicated 

• A change of material will be suggested, but this will not be 

appropriate to the product.  
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A learner answer that illustrates some weakness  
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Marking Grid 

 
  

Activity 3 – Drawing conclusions (12 marks)   

Band 0 Band 1 Band 2 Band 3 Band 4 

0 1–3 4–6 7–9 10-12 

No 

rewardable 

content. 

Provides a limited 

interpretation of 

the resource 

material with 

minimal reference 

to the data.  

 

Attempts to 

identify some 

issues associated 

with the problem 

but these may not 

be relevant.  

  

Demonstrates a 

limited 

understanding of 

the causes of the 

issues. 

 

Suggestions, if 

present, are not 

valid or supported 

and may not link 

to the issues or 

potential causes. 

Provides a partially 

valid interpretation 

of the resource 

material with 

some reference to 

the data but this 

will lack detail. 

 

Identifies some 

relevant issues 

associated with 

the problem. 

 

Demonstrates 

some 

understanding of 

the causes of the 

issues but may 

lack detail. 

 

Gives partially 

valid suggestions 

about how the 

issues could be 

resolved with an 

attempt to make 

logical links to the 

potential causes. 

Provides a mostly 

valid 

interpretation of 

the resource 

material with 

some detailed 

reference to the 

data. 

 

Identifies some 

issues associated 

with the problem. 

 

Demonstrates 

some detailed 

understanding of 

the causes of the 

issues. 

 

Gives mostly 

valid suggestions 

about how the 

issues could be 

resolved by 

making some 

logical links with 

the potential 

causes. 

Provides a valid 

interpretation of the 

resource material 

with detailed 

reference to the 

data. 

 

Comprehensively 

identifies relevant 

issues associated 

with the problem.   

 

Demonstrates a 

comprehensive and 

detailed 

understanding of the 

causes of the issues.  

  

Gives valid 

suggestions about 

how the issues could 

be resolved by 

making logical links 

with the potential 

causes throughout. 
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Typical Characteristics of high-level response for activity 3 

•  The increase in the time to manufacture components after block 

15 will be noted. 

• The increased rate of change in time taken from block 25 will be 

noted. 

• The decrease in diameter from block 15 will be noted.  

• The potential anomaly for block 35 will be noted. 

• The fact that all holes are within tolerance, other than block 35 will 

be noted. 

• Valid reasons that could cause the patterns noted in the data above 

will be offered e.g. drill bit wear, operator fatigue, potential errors 

with measurements. 

• A consequence of the increased time, decreased diameter, 

potential anomalous measurement will be provided for the 

organisation, e.g. increased costs, production delays.  

•  Valid suggestions about how to eliminate the causes of the 

changes in time / diameter and the potential anomaly will be 

offered e.g. different speeds/ feed rates, coolant, better quality 

drill bits, improved operator skill, go no/go gauges to measure 

hole diameter.   
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A learner answer that illustrates a good response 
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Typical Characteristics of low-level response for activity 3 

• Either the increase in time, or the change in diameter will be 

commented on. 

• Generic causes for the changes will be offered e.g. operator 

fatigue, machine breakage. 

• Generic solutions to problems will be offered e.g. buy better 

machines, repair the machines, correct software problems, 

give the operator longer rest periods.  
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A learner answer that illustrates some weakness  
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A different learner answer that illustrates some weakness  
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A different learner answer that illustrates some weakness  
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Summary 
 

Based on their performance on this paper, future learners should:  

• Ensure they note problems, or potential problems, that may arise during the 

testing process. This will then provide content for activities 1a and 1d. 

• Ensure they record appropriate units for the variables recorded in the tables 

for activity 1a 

• Ensure the graphs drawn for 1b are accurately drawn to an appropriate scale, 

with correctly orientated and labelled axes and include an appropriate line, or 

curve, of best fit. 

• For activity 1c, comment on data displayed in the tables (from 1a) and the 

graphs (from 1b). They should not comment on the testing process. 

• For activity 1c relate the data from the tables and graphs to the set task 

information engineering brief. 

• Identify problems encountered during the testing for activity 1d and do not 

comment on the aspects of the test that they performed well, or aspects that 

did not cause problems.  

• Do not relate the problems identified in 1d back to the set task information 

engineering brief. 

• Plan to use their time effectively for Part 2, such that all activities can be 

addressed in appropriate detail.  

• For activity 2a annotate the diagram provided.  

• For activity 2a, use the information provided in the engineering brief, proposed 

design solution and method of manufacture to identify issues that are specific 

to the information provided. The majority of their submission should be linked 

to this specific information. 

• For activity 2b, clearly communicate the redesign proposal using different 

views, dimensions and annotation / notes. 

• For activity 2b suggest a more appropriate manufacturing method. 

• For activity 3 make use of all the information provided. 
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