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INTRODUCTION

This resource brings together the questions from the June 2017 examined unit (Unit R105), the marking guidance, the examiners
comments and the exemplar answers into one place for easy reference.

We have also included exemplar candidate answers with commentary for Questions 2, 3.
The marking guidance and the examiner’s comments are taken from the Report to Centre for this question paper.
The Question Paper, Mark Scheme and the Report to Centre are available from:

https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250

Grford Gambridge and 5 Ouford Cambridoe and RsA
Cambridge National Cambridge Nationals
Engineering Engineering

Unit R105: Design briefs, design specifications and user requirements

Level 1/2 Cambridge National Award/Certiicate in Engineering Design
J831/0841

Mark Scheme for June 2017

Level 1/2 Cambridge National Awards in Engineering JB30-3, J840-3

Level 1/2 Cambridge National Cerificates in Engineering J830-3, J840-3

OCR Report to Centres June 2017

Oord Cambridge ans RSA Examinaions nford Cambiidge ond REA Examinations



https://interchange.ocr.org.uk/Modules/PastPapers/Pages/PastPapers.aspx?menuindex=97&menuid=250
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GENERAL EXAMINER COMMENTS ON THE PAPER

This was the sixth series for this examination. Due to the number of series that have now been undertaken, it is clear that centres
are preparing candidates for the paper more effectively resulting in them being able to access and gain marks on the vast majority
of topics covered in the specification. As in previous series, the paper was successful in discriminating across the ability ranges.

As mentioned in previous reports to centres, centres should cover the entirety of the content set out in the specification. Once the
content has been covered it is advised that centres spend some time preparing learners for the examination using the past papers
for this examination. This should allow learners to answer the whole paper with sufficient understanding and depth. There are key
areas of the specification where candidates' understanding is not as fully developed as it needs to be to access the questions.

As mentioned in previous series, there are still times when candidates are not addressing the command verbs in the questions.
At times it is clear that candidates are not always answering questions in the style expected of the command verb. For example,
when a question command verb is ‘Explain’ or ‘Describe’ some candidates are answering with one-sentence answers which limit
their ability to access the full marks available for the question.

Resources which might help address the examiner comments:

From the link below, you'll find "The OCR guide to examinations' (along with many other skills guides)
http://www.ocr.org.uk/i-want-to/skills-guides/
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Question 1




www.xtrapapers.com
OCR LEVEL 1/2 CAMBRIDGE NATIONALS IN ENGINEERING DESIGN UNIT R105 COMBINED FEEDBACK

Mark Scheme Guidance
Question 1(b):

Accept suitable alternative answers related to product lifecycle e.g. extraction of materials, production, transportation, usage and
end of life.

Question 1(c):

Accept any valid alternative answers.

Examiner comments

Part 1ai of this question required candidates to list important considerations of a product ‘Life Cycle Analysis’ (LCA) in order. On the
whole, the question was answered well with a large majority of candidates achieving full marks. Where candidates have failed to
achieve full marks they had clearly not covered LCA in detail or had simply not given due care and attention to the options given
and their logical order of consideration.

In part 1b, candidates were required to give three ways in which new and emerging materials could contribute to a product’s
lifecycle. This was generally answered well, with most candidates able to give suitable ways in which new or emerging materials
could contribute to a products lifecycle. Where candidates lost marks here, general or vague responses were listed that did not give
consideration of how 'new and emerging' materials rather than general material selection may have an impact.

In part c of question 1, design for disassembly had to be considered with candidates asked how the ease of disassembly can
contribute to sustainable design. Many candidates focused on the requirement for maintenance or repair of the product. This point
is valid and provided some excellent responses. In addition, candidates achieving full marks considered how the separation of
materials allowed for more effective recycling and disposal of materials at the end of life.
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Questions 2(a) and (b)
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Questions 2(c)

Mark Scheme Guidance

Question 2(a)(i):

Accept any valid alternative answer.

Accept reference to colour or aesthetics as ‘specific client requirements!Size'and 'shape’is too vague unless qualified.
Question 2(a)(ii):

Accept specific types of research e.g. surveys, focus groups.
Question 2(b):

Accept other feasible and valid responses.

Question 2(c):

Accept other feasible and valid responses.

Function or feature (1).

A description of how this has been influenced by the target audience (2).

Examiner comments

In question 2ai candidates were asked to give two factors that may inform the development of a design brief. On the whole
candidates were able to access marks here by giving valid responses. In some cases however, candidates gave vague or generic
responses that struggled to gain the marks available. Centres and candidates are encouraged to ensure that responses are specific
to the question and candidates do not rely on generic responses to gain marks in questions that may require a more detailed or
specific response.

Question 2aii required candidates to state one other process in the identify phase of the design cycle. The understanding of the
design cycle has been raised in previous series and is still not fully developed within candidates. Lots of candidates were unable to
give a valid, additional process that is undertaken within the identify phase of the design cycle which has limited their ability to gain
marks here. Some candidates gave processes that occur in different phases of the cycle.

In part iii of question 2, candidates then had to name two other phases of the design cycle. As per the commentary above, many
candidates missed out on marks here as they detailed processes carried out within other phases and not actual phase titles as
detailed in the specification. Centres are reminded to cover the specification in detail across all areas which should therefore allow
candidates to access marks in questions such as this one.

Question 2, part b, asked candidates to give two ways in which market research can be used to update an existing product. On the
whole most candidates were able to access marks here but in some cases they failed to action the specific points the question was
asking for. Some candidates gave specific examples of market research which, when qualified were valid, but on their own, did not
always meet the requirements of the question. Centres should ensure candidates fully read questions and act on the requirements
of the specific question.
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Part c of question 2 required candidates to describe, using an example, how the function of a new product could be influenced
by the target audience. Responses to this question varied greatly with some candidates able to select a specific product, function
or feature and describe how the target audience may have informed the design choices behind its development. In some cases
however, as per previous questions, candidates relied on more generic answers that although sometimes relevant could at times
limit the candidates'ability to gain marks.
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Exemplar candidate work
Question 2(a) — Low level answer

3
2 The creation of a design brief is an important step in the identify stage of the design cycle.

(a) (i) Give two factors that may inform the development of a design brief.
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(i} State one other process carried out in the identify phase of the design cycle.
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(iii) Name two-other phases of the design cycle.
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Commentary

Question 2(a)(i) - This is a low level answer because the candidate has repeated the same factor. The question asks for TWO factors
so the ‘material’ used in the product is a factor but repeating this does not show the breadth of different factors required to gain the
higher marks. To make this a higher level answer the candidate could have mentioned two differing factors to avoid losing marks for
repetition.

Question 2(a)(ii) - This is a low level answer because it does not specifically recognise the criteria detailed in the unit specification.
The elements of the design cycle are detailed in the unit specification and questions of this nature should refer exactly to these key
processes. This response is too generic in its content and does not demonstrate any knowledge of the specific design cycle that
forms part of this specification. To make this a high level response the candidate should have given a response that was specific to
the identify phase of the design cycle as outlined in the specification.

Question 2(a)(iii) — This is a low level response because it does not reference the correct terminology used with the unit specification.
The specification for R105 is explicit in the names of the phases of the design cycle and these must be referenced in responses given
by candidates otherwise marks cannot be awarded. In order to make this a high level response, candidates would have to give
responses that match the phases of the cycle listed in the unit specification for R105.
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Exemplar candidate work
Question 2(a) — High level answer

3
2 The creation of a design brief is an important step in the identify stage of the design cycle.

Aa) (i) Give two factors that may inform the development of a design brief.

...........................................................................................................................................

...........................................................................................................................................

(i) State one other process carried out in the identify phase of the design cycle.

...............................................................

Commentary

Question 2(a)(i) - This is a high level answer because it gives two different specific factors that can inform the development of a
design brief. It references the specification and highlights two key areas that would be regularly discussed or selected by the client at
the stage when a design brief is developed. A further possible area of improvement for discussion could be the use of higher level,
technical language.

Question 2(a)(ii) — This is a high level answer because it is specific to the unit specification. The areas that can be accepted are explicit
in the unit specification and candidates who are fully aware of the design cycle, as detailed, in the specification will achieve full
marks here.

Question 2(a)(iii) — This is a high level answer because, as per the response for question 2aii, it is specific to the unit specification.
The phases of the design cycle are extremely explicit in the unit specification. Due to the defined nature of the design cycle model
utilised within this specification it is not possible to award marks for responses outside of this particular model. The candidate’s
response here gives two examples in line with the specification and therefore fully meets the requirements of the expected
response in the unit and mark scheme.
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Exemplar candidate work
Questions 2(b) and (c) — Low level answers

(b) Give two ways in which market research can be used to update an existing product.

..........................................
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{c) Describe, using an example, how the function of a new product could be influenced by the
target audience.
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Commentary

Question 2(b) — This is a low level answer because the responses given are too vague to justify awarding of marks. There is

limited referral to market research and therefore the responses give overly generic answers to the question that shows limited
understanding of the unit specification or topic of the question. The candidate could improve this response to make it a high level
answer by referring more to market research outcomes and giving more specific tangible examples.

Question 2(c) - This is a low level response to the question because the three marks require an example and then a subsequent
description of how the target audience influences the function. This response gains one mark as a valid example is given. However,
after the example is given, the subsequent descriptions are vague, and do not reference how the function of the example given may
be influenced by the target audience. In order to gain more marks and become a higher level response, the candidate would need
to take the valid example given and highlight ways that its function could alter based on variations in the target audience.
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Exemplar candidate work
Questions 2(b) and (c) — High level answers

(b) Give two ways in which marKet research can be used to updéte an‘ex’nsting"pré:duct.

riFe TEVne® g addnnet Sraducic: 1 K.e

........................................................................

..............................................................

2 theSe on Cks\r\“\he,ﬁc,ir\ea‘?e?m&‘reﬁ&\ﬁu\"

Heete Loniel doe (ine Aome. o\0.0atheane.
NN | [2]

(c) Describe, using an example, how the function of a new product could be influenced by the
target audience.
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Commentary

Question 2(b) - This is a high level response because it gives actions that can be taken from market research to update existing
products. The candidate has considered how market research will identify key factors that will be raised through the evidence
generated from research that can inform product updates. The response has given two, valid examples, identifying improvements’
and ‘new materials! Despite the valid examples, which have secured the marks, improvements could be made to the responses. The
answers are valid but the level of language could be improved to include more technical terminology.

Question 2(c) — This question requires a three mark response that needs to be constructed of various elements. In the question itself,
it explicitly asks for an example. Candidates would lose a mark here if they do not give an example within the body of their response.
In addition, the question asks for a‘description’so candidates would be expected to give a longer length answer. The response given
here gains the marks as the candidate as used an example, discussed variations in the target audience and suggested how the
function may vary based on that particular variation in audience. The response could be further improved by using more technical
language and specific functions but in essence the response has all the requirements for three marks.
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Questions 3(a) and (b)
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Question 3(c)

Mark Scheme Guidance

Question 3(b):

Only award reference to ‘low cost’ or ‘cheap'if qualified by ‘scale of manufacture’or‘cost per unit!

Question 3(c):

Up to six marks for a discussion of how the manufacturing processes determine the design of the building blocks.
Level 3 (5-6 Marks)

Learners provide a thorough discussion of how the manufacturing process has affected the design of the building blocks. They
show a clear understanding of the required question material. Specialist language and terms would be used in the appropriate
areas being discussed and the required information will be well structured in its presentation. Good examples used to justify how
the manufacturing process has affected the design of the building blocks. Learners will demonstrate an accurate level of spelling,
punctuation and grammar.

Level 2 (3-4 Marks)

Learners provide an adequate discussion which shows a reasonable level of understanding of how the manufacturing process has
affected the design of the building blocks. Some examples used to illustrate how the manufacturing process has affected the design
of the building blocks during the development of the design. Some evidence of the use of specialist language although not always
in the appropriate areas being discussed. Information, for the most part, will be reasonably structured but may contain occasional
errors in spelling, punctuation and grammar.
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Level 1 (1-2 Marks)

Learners provide a basic discussion which shows some understanding of the question material but uses little or no specialist
language. Few or no examples used to show understanding of how the manufacturing process has affected the design of the
building blocks. Answers may be ambiguous or disjointed. Contains obvious errors in spelling, punctuation and grammar.

0 marks = no response or no response worthy of credit.

Annotate as‘Seen’at end of the response.

Examiner comments

Question number 3a required candidates to give two safety factors that should be considered when designing children’s building
blocks. Overall, this question was answered well with the vast majority of candidates having a good understanding of safety within
the development of child’s toys which, was generally applicable to this question. However, in addition to this, candidates on the
whole, were able to give responses that were specific to the building blocks with some consideration of how they will be used and
the manufacturing process that has created them.

Part b of question 3 required candidates to give two reasons why the building blocks would have been manufactured using plastic
moulding. Responses to this question varied but on the whole most candidates were able to achieve some of the marks available in
this question. As per the feedback given in previous reports to centres learners are making reference to the associated cost benefit of
plastic moulding but do not qualify this with the scale of production. Centres are reminded that when candidates consider the cost
advantage of plastic moulding they must qualify it by the reduction in cost per unit as the scale of production increases.

Question 3c required candidates to show understanding by assessing their quality of written communication in a discussion
question that focused on how the manufacturing process had affected the design of the building blocks.

The quality of answers provided varied dramatically. Where candidates failed to achieve high marks, responses lacked development.
Candidates who gave strong responses were able to discuss how plastic moulding has affected the design through material
selection, repeatability, quality, accuracy, wall thickness, fillet radii and mould ejection. Some candidates focused on cost of plastic
moulding but did not qualify it by considering the rate or scale of production which led to some general responses that could not
access the higher marks. In some cases, points were repeated rather than developed and many candidates did not write in extended
prose therefore failing to meet the requirement of the extended written response asked for in this type of question. Centres are
reminded to ensure they cover the full scope of the specification in depth to ensure candidates achieve maximum marks. As
mentioned previously, centres are reminded to develop candidates’ability to write extended responses. Some responses were
written in bullet point format and, although some excellent points were made, candidates could not achieve higher marks as they
are being assessed on their ability to write extended prose and not just their knowledge of the topic in the question.
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Exemplar candidate work
Question 3 — Low level answer

4

3 Fig. 1 shows some children’s plastic building blocks.

Fig. 1

(@) Give two safety factors that should be considered when designing the children’s building
blocks.

J % j.

(b) Give two reasons why the building blocks have been manufactured using plastic moulding.

) 5
(c)* Discuss how the manufacturing process has affected the design of the building blocks.
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Commentary

Question 3(a) — This response has managed to achieve one mark for the first point made regarding the sharp edges of the
component. The second response given by the candidate has highlighted the material however the candidate has not been specific
about what property or factor related to the material ensures it is safe. The candidate has stated that the material should be ‘suitable’
but this is too vague and does not demonstrate an understanding of safety factors. In order to move this response to a higher level
and gain maximum marks the candidate needs to make the second point more specific. For example, if the candidate wanted to
still refer to the material they could have exemplified their answer with a particular property that ensured the material was safe for
children. For example, non-toxic!

Question 3(b) — This response has not gained maximum marks because only one of the answers given is worthy of credit. The first
answer given gains the mark because the candidate has understood that plastic moulding is a suitable process when components
need to be mass produced. The second answer does not gain credit because the candidate has stated that plastic moulding is
‘cheap! As a standalone response, ‘cheap’ will not gain the mark without being exempilified. The plastic moulding process is not a
‘cheap’process. In fact it is extremely expensive in the early stages of production due to the capital cost of machinery and tooling. It
is only when parts are manufactured in extremely high volumes that the subsequent price per component offsets the investment
cost and therefore the price per part becomes cost effective. The candidates second answer does not demonstrate this level of
understanding and can therefore not be awarded the mark. In order to achieve these marks the candidate should have exemplified
cheap referencing the cost benefit gained through scale.

Question 3(c) - This is an extended answer question that tests the candidates’ quality of written communication. The question is
worth up to six marks and candidates are required to develop the points they make through further exemplification and high quality
extended writing in order to achieve the highest marks. This is a low level response because the candidate has only made one valid
point directly linked to the requirements of the question. The candidate is able to highlight that the mass-produced nature of the
process means a cheaper price but, as per the rest of the answer, this is not exemplified any further to gain a development mark. The
remainder of the response does not directly answer the question and instead, mentions generic design considerations that are not
directly linked to the manufacturing process. In addition, the candidate has not exemplified how or why the points made have had
an impact on the design. The candidate written work is relatively well structured but the content of answers does not support the
developed response required to gain marks higher up the range available.

© OCR 2017
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Exemplar candidate work
Questions 3(a) and (b) — High level answers

4
3  Fig. 1 shows some children’s plastic building blocks.

Fig. 1

(a) Give two safely factors that should be considered when designing the children’s building
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Commentary

Question 3(a) — This is a high level answer because the candidate has given two valid safety factors that have to be considered when
designing children’s building blocks. The candidate has not replicated their responses and therefore has gained maximum marks. In
each case the answer is specific with reasons why the design consideration can avoid a certain danger when the child is using them.

Question 3(b) - This is a high level response because the candidate has given responses that are directly correlated to the chosen
manufacturing process. In the first response the candidate has been able to highlight the cost advantages of plastic moulding when
mass producing components. This demonstrates not just an understanding of the manufacturing process but also that the cost
benefit only occurs when the component is mass produced. The second response given by the candidate is not as succinct as the
first and could be improved with the use of more technical language, however it does demonstrate an understanding that there will
be variations of the building block and that plastic moulding is suitable for this. The answer could be clarified further by referencing
what variation. For example, colour variety is easily achieved or additional mould tools could create accurate size variations that
would connect accurately with the other blocks in the range.
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Exemplar candidate work
Question 3(c) — High level answer

5
(c)* Discuss how the manufactunng process has affected the des:gn of the building blocks.
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Commentary

Question 3(c) - This is an extended answer question that tests the candidates’ quality of written communication. The question is
worth up to six marks and candidates are required to develop the points they make through further exemplification and high quality
extended writing in order to achieve the highest marks. This is a high level response because the candidate has made valid points
associated with how the manufacturing process has directly affected the design. For example, the candidate has highlighted that
the manufacturing process is injection moulding and developed this to state that this removes any further finishing processes,
saving time. The candidate has also highlighted some of the features of the components are hollowed out, a key feature of injection
moulding, and discussed the advantage of saving material. To improve this answer further the candidate could have taken some

of the points made above and linked them closer to the geometry of the building block. For example, the hollow nature of the
components and the associated thin-walled section are due to the requirements of injection moulding to ensure consistent cooling
and stop parts warping. In addition, the candidate has mentioned the ‘cheapness’ of the process without further exemplification

of how this is associated with scale of component production offsetting initial capital investment in tooling and machinery. In
addition, a little more care and attention to the grammar and structure of the answer, combined with the additional content or
exemplification mentioned previously may have allowed the candidate to achieve maximum marks.
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Question 4(a)
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Questions 4(b) and (c)

Mark Scheme Guidance

Question 4(a):

No marks to be awarded for ticks next to components 2 and 3 as these are already given as examples.
Question 4(b):

Accept other feasible and valid responses.

Question 4(c):

Accept other feasible and valid responses.

Examiner comments

Question 4a required candidates to indicate which components were ‘standard’ or ‘pre-manufactured’ from a list of examples. The
majority of candidates were able to select the appropriate ‘standard’ or ‘pre-manufactured’ components but in some cases it was
clear that candidates did not know or understand the difference between a’‘standard’ or ‘pre-manufactured’ component.

The development of understanding related to pre-manufactured components was further explored in part b of question 4.
Candidates were asked to give three reasons why pre-manufactured components may be used in production. Some of the
misunderstanding evidenced in part a of question 4 was also apparent in this part of the question. Candidates in some cases were
referring to reasons that would be more associated with ‘standard’ rather than ‘pre-manufactured’ components. Those candidates
that accessed the vast majority of marks were able to outline the time-savings later in production or ability to guarantee quality from
reputable, experienced suppliers. As per responses in previous questions, there is a common response from candidates related to
saving money or reducing costs e.g. cheap. This is not always the case and in ALL cases needs to be qualified to gain marks.

Part c of question 4 required candidates to explain how the scale of manufacture can affect the cost of production. Where
candidates were able to access most or all of the marks in this question they were able to provide responses that demonstrated
understanding of how the cost per component was reduced as scale of manufacture rose despite the additional requirements for
labour or machinery. Where candidates did not gain marks they failed to demonstrate this understanding.
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Questions 5(a) and (b)
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Questions 5(c)

Mark Scheme Guidance

Question 5(a):

Accept other valid factors.

Question 5(b):

Accept other valid features.

Reference to ‘shape’should be qualified with specific feature e.g.’handle’ or '‘body!
Accept reference to specific terms e.g. colour, shine, contrasts, textures, finishes.
Question 4(c)(i):

Accept references to virtual/augmented reality.

Question 4(c)(ii):

Accept other valid responses.

Examiner comments

Question 5a asked candidates to state two ways the working environment has influenced the design of a kettle. This question
generated a variety of responses with a mix of quality. In some cases, candidates gave responses that were general, vague or
highlighted key design features of the kettle that were not directly related to the working environment. Those candidates that were
able to access full marks were able to give design considerations or features that would be included in a kettle as a direct result of its
working environment and associated conditions.
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Part b of question 5 was generally answered with valid responses that achieved marks and allowed candidates to achieve some, if
not all, of the marks. Candidates were able to pick up on key aesthetic changes such as colour or material that would allow designers
to modify the aesthetic appearance of the kettle. Responses related to shape were valid if they were qualified by a specific feature or
detail associated with the kettle.

Question 5, part ¢, required candidates to consider the production of virtual or physical prototypes and how they can be used

to validate a product. Part ci asked candidates to give two methods that a designer may use to produce a prototype. Generally,
this question was answered well with most candidates able to give methods that a designer may use. Responses showed a good
understanding of the methods available for prototype production.
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Questions 6(a)
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Questions 6(b), (c) and (d)
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Mark Scheme Guidance

Question 6(a)(i):

Accept any suitable alternative answer.

Do not accept reference to ‘phone’/'smartphone’/'touchscreen’ phone unless qualified with a specific example e.g. iPhone.
Question 6(a)(ii):

Accept any other valid reasons.

Question 6(b):

Do not give marks for repeated answers from part (a)(ii).

Examiner comments

Question 6ai required candidates to give an example of an iconic product. The responses given to this question varied greatly with
lots of examples given that could be deemed as’popular’ but not necessarily ‘iconic’ In many cases candidates referred to products
they were familiar with but these products would not necessarily be recognised as iconic designs. In some cases it was clear that
candidates had not covered the specification in detail or had limited delivery related to ‘iconic’ products. Centres are reminded that
they should develop a detailed understanding of a range of iconic products that candidates can use to inform their responses within
questions such as this one.

Part aii of question 6, required candidates to state two reasons why the product that they have chosen became iconic. Although
candidates were recognised for valid responses here, regardless of their response to part ai of this question, some responses
struggled to gain marks due to the lack of understanding of ‘iconic’ products. Some generic responses were given that at times failed
to gain marks. Those candidates that gained maximum marks here were able to give specific reasons why a valid iconic product
gained recognition and due to its design, gained an iconic status.

Part b of question 6 asked candidates to explain why designers may use iconic products as inspiration when developing new
designs. Again, it was tangible where candidates had a developed understanding of iconic products and how these have influenced
future designs across a range of future products. Candidates who had this developed knowledge were able to access the maximum
marks where as candidates without this developed knowledge gave general or vague responses.

Question 6 part ¢ asked candidates to explain why a designer may apply for a patent. On the whole candidates were able to access
the marks available within this question and demonstrated a solid understanding of the reasons why a designer may apply for a
patent.

Part d of question 6 required candidates to state the meaning of a ‘trademark’As per part c of this question, candidates on the
whole gave valid responses. Where responses did not gain the marks available here, candidates were not explicit about the meaning
of a‘trademark’and may instead be referring to copyright or to patents. Centres are reminded to ensure candidates can explicitly
differentiate between patents, copyright and trademarks as these questions require a specific understanding of the differences to
gain the full marks.
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