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Printing with/without comments and annotations

The exemplar in this booklet includes comments/annotations from the Principal
Examiner.

If you are printing this exemplar, the printed version will by default include the
Principal Examiner’'s comments/annotations:
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Secure awareness of intended audience.

Written with an easy, confident style. 845 13
Shows clear shape and structure.

Some errors but a decent level of control.

If you would like to print a ‘clean’ copy of the exemplar, this can be done by
adjusting the print settings as follows:

After selecting File > Print, you will need to change the option in the dropdown
menu under ‘Comments and Forms’ to ‘Document’. This will then print the
document without the Principal Examiners’ comments.
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Printing comments with sticky notes

If you are printing the exemplar in this document, the Principal Examiner
comments contained in the sticky notes will not automatically be printed.
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response is addressed.

Add a reply... v

If you would like your printed copy to include the Principal Examiner comments
you will need to adjust the printer settings as follows:

After selecting File > Print, you will need to click ‘Summarize Comments’ in the
‘Comments & Forms area of the print settings.

Printer: Microsoft Print to PDF (redirected 11) b Properties Advanced Help ®
Copies: |1 : [ Print in grayscale (black and white)
[ save ink/toner @
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@Al Document and Markups v
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Summarize Comments

The Principal Examiner comments will then be printed at the end of each page of
exemplar:

Summary of Comments

Page: 1
Number: 1 Author: Edugas Subject: Sticky Note Date: 19/08/2019 11:33:48
Makes a brisk, focused start, selecting to support a point and offering some reasonable AO2 comment; audience response is addressed.
Number: 2 Author: Edugas Subject: Sticky Note Date: 19/08/2019 11:33:48
The approach here is rather formulaic, but the focus is clear and each paragraph hits both assessment objectives.
Number: 3 Author: Edugas  Subject: Sticky Note Date: 19/08/2019 11:33:48

Perhaps, but this point isn't fully explained.




Many companies are now reconsidering their environmental and sustainable credentials.
When they design products they often ‘design for maintenance’ by the consumer in order to
extend the product’s life.

Using named examples, explain how designers are making products ‘maintainable’ by the

consumer in order to extend the product’s life and analyse how this impacts on the environment.
(9]



Question 8

Many companies are now reconsidering their environmental and sustainable credentials.
When they design products they often ‘design for maintenance’ by the consumer in order to
extend the product’s life.

Using named examples, explain how designers are making products ‘maintainable’ by the
consumer in order to extend the product's life and analyse how this impacts on the

environment. [9]
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Candidates should provide evidence of logical reasoning or deconstructing information and
applying this to be awarded up to 9 marks. Focus should be on the analysis of the factors,
though candidates are expected to apply knowledge and understanding of designing and
making principles in the deconstruction of information and discussion.

Answers must be related to functional and environmental factors affected by a ‘designed for
maintenance’ methodology.

Maximum of 6 marks if specific named product/s are not identified.

Ways in which manufacturers have designed for maintenance may include:
e Electronic products capable of having software updates to fix bugs
¢ Designed using common fixtures and fittings so the user can easily source
replacements
o Make parts of the product that are likely to wear and tear easy to remove from the
main product and replace. Effective design leading to intuitive fixing means consumers
feel more confident fixing products rather than buying new. An example of this is the
Dyson vacuum where colour coding is used to identify fixings that can be removed by
the user without the use of specialist tools.
Modular design using sealed units that can be ‘clicked’ together
Reduced number of fixings and simpler design so it is easier to maintain
Make it easy for the user to quickly identify faulty parts to ease with diagnosis
Make it easy to source and order replacement parts
Products may use industry standard fixings, or brand specific fixings that are the same
across the product range, this will ensure replacement parts can be made available
even if the product model is no longer in production
¢ Provision of maintenance guides for reference by the user. These can take any form
from paper copy through to YouTube tutorials.
e Some companies offer cash-back for old products which means they are able to
disassemble and recycle the materials
¢ Manufacturers are choosing stronger, more durable materials that are less likely to
break
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Environmental impact, answers may include:
¢ Products being replaced less often leads to less going to land fill
e Smaller parts or sub-assemblies being purchased (rather than whole product)
leads to smaller parcels for shipping —reduction of carbon foot print
e Products being replaced less often leads to less demand for raw materials
¢ Products that easily disassemble are easier to recycle

Credit any other appropriate response.

Band | Marks | AO3 2a Marks | AO4 2c

3 5-6 Excellent analysis of the 3 Applies a thorough knowledge
‘designed for maintenance’ and understanding of designing
factors that need be and making principles to the
considered when designing a selection of materials, fixings
named product. A thorough techniques for a ‘maintainable’
discussion, which deconstructs product, with well-considered
information and demonstrates relevant functional factors and
logical connections and environmental factors identified.
reasoning throughout. Well-
considered, relevant functional
factors and environmental
factors used as a context for
the discussion
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.

2 3-4 | Good analysis of the ‘designed 2 Applies a generally sound
for maintenance’ factors that knowledge and understanding
need be considered when of designing and making
designing a named product. A principles to the selection of
generally sound discussion, materials, fixings techniques for
which deconstructs information a ‘maintainable’ product, with
and provides adequate generally well-considered
connections and reasoning. factors identified.

Generally well-considered and

relevant factors used as a

context for the discussion

There is a line of reasoning which is generally coherent, mainly relevant
and with some evidence and structure.

1 1-2 Limited analysis of the 1 Applies a basic knowledge and
‘designed for maintenance’ understanding of designing and
factors that need be making principles to the
considered when designing a selection of materials, fixings
named product. Little evidence techniques for a ‘maintainable’
of deconstructing information product.
and limited connections are
made. Few factors are
identified.

There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark

© WJEC CBAC Ltd.
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Write the two digit question:
number inside the boxes next Answer
to the first line of your answer
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Sticky Note

Sticky Note
Clear link to user maintenance sets the context for the rest of the answer. Candidate uses Dyson as a named example to help explain answer identifying that user can purchase replacement parts online for easy maintenance.

Sticky Note
Comments about designing for disassembly do not gain credit here as the candidate has not linked back to the 'designed for maintenance' question context.

Sticky Note
Candidate has drifted from the context of the question and is discussing end of product life considerations. For extended answers it is recommended that candidated plan out answers using a 'list of topics' or a 'mind map' to make sure all of the points are on topic to maximise marks.
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Sticky Note
This last paragraph is a valid point and could have been extended by the candidate in order to achieve higher marks. The provision of aftercare instructions leads to opportunities for user maintenance.

Sticky Note
[6 Marks]
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Sticky Note

Sticky Note
Candidate makes the point that designers design products with easily replaceable parts. The candidate starts by commenting on longer lasting materials, this in itself would not gain credit as the candidate has not developed the answer to discuss impact on consumer maintenance.

Sticky Note
Candidate links longer life-cycle with environmental impact.

Sticky Note
The candidate is not explicit enough about how the designers have made the care more maintainable by the consumer. Points relating to replacement of parts that suffer from high wear-and-tear such as tyres and bulbs would have been a better example of 'designed for maintenance' that fuel economy for this question.


Write the two digit question
number inside the boxes next Answer

to the first line

of your answer
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Sticky Note
[4 Marks]


Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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Sticky Note

Sticky Note
Reuse-ability is a valid point to make for a question solely about environmental considerations but in the context of this question it has limited scope for credit by the examiner. There is no act of 'maintenance' by the consumer in this case that increases the product life cycle.


Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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Sticky Note
The candidate has confused reuse-ability with 'designed for maintenance' by the consumer for much of this question. Candidates should be encouraged to underline key points of the question before planning out their answers to make sure they stay on track and answer the question that has been asked.

Sticky Note
[2 Marks]


9. Explain how CAD/CAM technologies have facilitated a truly global workforce in terms of the
design and manufacture of products. [9]



Question 9

Explain how CAD/CAM technologies have facilitated a truly global workforce in terms of the
design and manufacture of products. [9]

Q9 AO3 AO4

Science
Maths

2a|2b|1la|1b| 1c | 2b | 2c

© | Total

5 4

Candidates should demonstrate knowledge and understanding of technical principles and
design and making principles and apply this to be awarded up to 9 marks based on:

CAD

e Allows for design teams to work simultaneously on the same drawing from different
locations

e CAD drawings using standard conventions such as BSI mean that language barriers
can be avoided — translation to CAM manufacture leaves little room for
misinterpretation

e Designs can be developed 24 hours a day, as a design team in one location may be
ending their work day, another team may only be starting

¢ Digital documents can be accessed anywhere, anytime so designers do not need to
be tied to a specific geographical location.

¢ Brands such as Alessi make use of global design talent — designers can live anywhere
while manufacture happens mainly in Italy

o CAD allows for expertise to be identified and employed from any part of the globe
rather than having to rely on talent relocating to a specific office

¢ Small changes and iterations can be made easily, making small changes required for
different geographical locations more efficient. E.g. electronics such as DVD players

CAM

e Manufacturing can happen in any geographical location and companies can make use
of cheaper manufacturing costs in some locations (with awareness of moral and
ethical considerations)

o CAD files can be read by CAM machines such as water jet cutters or CNC routers
therefore increasing accuracy and making QC easier to control

e The speed of digital transfer allows manufacture to start almost instantly (save for set
up time)

Candidates need to demonstrate knowledge and understanding of how CAD/CAM have
impacted on a global company and a global workforce. Comparison with traditional methods
of design/manufacture such as hand-drawn working drawings/hand manufacture can be
used as an alternative. Do not accept unqualified assertions such as quicker, easier or
faster.

Credit any other appropriate response.
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Band | Marks AO4 1b and 1c Marks AO4 2b and 2c

3 4-5 Demonstrates and applies a 3-4 | Demonstrates and applies a
thorough knowledge and thorough knowledge and
understanding of technical understanding of designing
principles in the context of the and making principles in the
CAD/CAM theme. Well- context of CAD/CAM,
considered, relevant wider drawing upon well-
issues identified. considered, relevant

examples. .
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.

2 2-3 Demonstrates and applies a 2 Demonstrates and applies a
generally sound knowledge generally sound knowledge
and understanding of technical and understanding of
principles to the context of the designing and making
CAD/CAM theme. Generally principles in the context of
well-considered, relevant the CAD/CAM. Generally
issues identified. well-considered examples

are provided.
There is a line of reasoning which is generally coherent, mainly relevant
and with some evidence and structure.

1 1 Demonstrates and applies a 1 Demonstrates and applies a
basic knowledge and basic knowledge and
understanding of technical understanding of designing
principles to the context of the and making principles in the
CAD/CAM theme. Few issues context of CAD/CAM. Few
are identified. examples are provided.
There is limited evidence of relevant examples or structure.

0 No response or work that is worthy of a mark

© WJEC CBAC Ltd.
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Sticky Note

Sticky Note
The candidate starts off by giving the advantages of CAD, though credit cannot be given until a link is made between these advantages and the facilitation of a global workforce as per the question.


Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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Sticky Note
Ease of communication via the internet is given credit here as CAD drawings can be send quickly and easily to anywhere with an internet connection. The candidate could have gone on to discuss companies being able to choose from a larger pool of talent, employing designers and engineers from around the world rather than having to rely solely on local talent. This would have shown a greater depth of understanding and allowed for a broader discussion around this point.

Sticky Note
Candidate makes reference to central source of information allowing for several users to access same pool of information. Again the candidate would have benefited from discussing why this allows for a global workforce making specific reference to CAD and CAM.

Sticky Note
Candidate discusses use of CAD data and files being sent globally to different sites with CAM machines reducing the need for specialists to travel which is a good point to make. The candidate could have linked back to a possible reduction in costs and lead-times as a result of this reduced dependency on a specialist 'on site'. The answer could also have been extended to discuss consistency of production between different locations meaning global businesses have greater control over quality and manufacturing tolerance.
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Sticky Note
[5 Marks]
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number inside the boxes next Answer
to the first line of your answer
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Sticky Note
Candidate discusses collaboration between designers using CAD and the internet and is a good introduction as an answer to the question.

Candidate then goes on to discuss design taking place in one or more parts of the world, but manufacture happening in a different location showing that this candidate understands the 'global' theme of the question.

Sticky Note
Additional point here made by the candidate discussing reduced 'lag time' as a result of sending designs digitally.

Sticky Note
Candidate discusses the relationship between skill set of workers and the use of CAM to manufacture products. Though, in reality, this is more nuanced that a simple statement suggests, it does identify that given CAM investment at a location, staff would require a lower level of training to monitor a process than to carry out the manufacturing process. The fact that these are different skill-sets has not been acknowledged by the candidate.
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number inside the boxes next Answer
to the first line of your answer
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Sticky Note
The candidate starts to discuss global workforce here but not go far enough to explain that companies can now hire from a global talent pool. This would have gained the candidate credit for the answer and final mark for this question.

Sticky Note
[8 Marks]


Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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to the first line of your answer
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Sticky Note
Discussion point here about the advantages of CAD, but the candidate does not link to the 'global workforce' context of the question, so cannot be given credit.

Sticky Note
There is a hint here about sharing digital files but the candidate has not made this clear. This part of the answer could have been extended leading to a discussion around collaboration between designers or designer/client from different geographical locations.

Sticky Note
Again here there is a hint that the candidate understand that dues to CAM technology there is greater consistency between production of parts or reliant parts between locations, but failing to make an explicit link and developing this part of the answer means they could lot be credited with marks.


Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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Sticky Note
[2 Marks]


10. Evaluate the advantages and disadvantages to the designer and manufacturer of using
concurrent engineering for either high volume consumer products such as mobile phones or
large complex one-off projects such as a modern ocean liner. [12]



Question 10

Evaluate the advantages and disadvantages to the designer and manufacturer of using
concurrent engineering for either high volume consumer products such as mobile phones or

large complex one-off projects such as a modern ocean liner. [12]
Q10 o
O AO3 AO4
g <= [
2 g S
| = 2a | 2b | 1la | 1b | 1c =
v 6 6 12

Candidates should provide evidence of either appraisal and/or making judgements and applying
this to be awarded up to 12 marks based on:

With concurrent engineering multiple tasks are carried out at the same time rather than in
sequence.

Possible responses may include:

Advantages

e Several people or teams of people work on the same project. These can be in the same or
in different geographical locations depending on where the expertise is located.

e It encourages multi-disciplined teams to work together. In some cases working across
teams in this way can lead to unique and novel approaches to product design solutions as
‘standard’ conventions can be challenged

e Concurrent engineering allows products to get to market quicker. For consumer products
such as personal electronics, this will lead to a greater market share for the company as
other companies rush to catch up

e Designers, Engineers researchers and manufacturers all work together from the start of
the project. This means that no-one in the team is waiting for ‘early’ stages of the project to
be completed (unlike a ‘serial’ design process). The whole process is more efficient

e Can reduce the cost of the project and increases the quality of the product as all expertise
are involved from the outset and support the life cycle of the project. Production issues can
be identified earlier in the design process

e Increases productivity as all parties are engaged in the project from the outset.

Disadvantages
¢ Communication between multidisciplinary teams can be difficult to manage,
miscommunication or no communication can lead to additional costs and increased project
timeline.
e lterations in the product design may not be communicated to all interested parties
efficiently.
e Compromises based on ‘easy’ fit of solution, rather than ‘best fit' may filter through.

The following may be credited as either an advantage or a disadvantage depending on how the
candidate uses them in their evaluation
e Good communication is essential to avoid misunderstanding that could lead to lengthening
the design/manufacturing process
¢ Design and technical specifications are essential to make sure all teams and individuals
are working to the same set of guidelines
e All are aware that one small change to their specific area of the project can have a knock-
on effect to the other teams

Credit any other appropriate response.
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Band | Marks AO3 2b Marks AO4 1c

3 5-6 Excellent evaluation of 5-6 | Applies a thorough knowledge
concurrent engineering used in and understanding of technical
the development of products. A principles to the use of
thorough discussion, which concurrent engineering in the
appraises and/or makes development of domestic/ one-
judgements about the use of off products. Well-considered,
concurrent engineering in the relevant wider issues identified.
development of domestic/one-
off products. Well-considered,
relevant wider issues used as
a context for the discussion.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.

2 3-4 | Good evaluation of concurrent 3-4 | Applies a generally sound
engineering used in the knowledge and understanding
development of products. A of technical principles to the use
generally sound discussion, of concurrent engineering in the
which appraises and/or makes development of domestic/ one-
judgements about the use of off products. Generally well-
concurrent engineering in the considered, relevant issues
development of domestic/one- identified.
off products. Generally well-
considered, relevant issues
used as a context for the
discussion.

There is a line of reasoning which is generally coherent, mainly relevant
and with some evidence and structure.

1 1-2 Limited evaluation of 1-2 | Applies a basic knowledge and
concurrent engineering used in understanding of technical
the development of products. principles to the use of
Little evidence of appraising or concurrent engineering in the
making judgements about the development of domestic/one-
use of concurrent engineering off products.
in the development of
domestic/ one-off products.

Few issues are identified.
There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark

A602U10-1 EDUQAS GCE A Level Design and Technology - Product Design MS S19/DM

© WJEC CBAC Ltd.
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to the first line of your answer
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Sticky Note

Sticky Note
Candidate has made a direct link between the concept of concurrent engineering and the resultant possibility of a reduced time to market for products such as a mobile phone. The candidate has then gone on to discuss the advantages of this system in terms of sales revenue. The answer could have been extended to include potential greater market share.

Sticky Note
Speed at which companies can respond to consumer demand is also a credit worthy response, particularly for high volume consumer products such as the mobile phone. Flexibility and adaptability to stay on top of market trends are also discussed.

Sticky Note
Good introduction to some of the disadvantages, but the answer could have been extended to include communication between different departments being key to the success of concurrent engineering.

Sticky Note
Good point here about poor planning leading to manufacturing problems and the potential market impact.
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to the first line of your answer
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Sticky Note
Good discussion point here about good communication being key to the success of concurrent engineering. The candidate could have gone further to explain what tools are used to keep teams 'on the same page' such as gantt charts etc.

Sticky Note
Again, good link with potential supply chain issues showing a good understanding of the topic and a broad response to the question where the candidate has considered several important factors.

Sticky Note
[10 Marks]
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number inside the boxes next Answer
to the first line of your answer
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Sticky Note

Sticky Note
Introduction here focuses solely on the manufacturing and does not consider the development or design phases of a project.

Sticky Note
The candidate is confusing concurrent engineering with mass manufacturing techniques and cell manufacture. In order for the candidate to be credited for this part of the response they need to be clear on why QC will improve as a result of concurrent engineering.
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to the first line of your answer
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Sticky Note
Correct response here about cost of employing people, but this could have been extended to include cost of highly specialised individuals and project managers.

Sticky Note
[4 Marks]
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Sticky Note

Sticky Note
Bullet point lists such as this are useful as a plan before answering an extended answer but in order to gain the higher marks candidates need to write in full sentences and paragraphs. 

Sticky Note
As the points are bulleted rather than fully explained an evaluated, they are ambiguous and in the most part don't leave enough detail to be credited as appropriate responses at A Level.

Sticky Note
[2 Marks]
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