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Answers and commentaries

This resource is to be used alongside the A-level Design and Technology: Product Design

June 2022 Question paper 2 Design and making principles.

4 mark questions

Short response

Question 2
Explain how different prototyping methods may be used in the development of a screwdriver
handle.

[4 marks]
Mark scheme
AO4 2c
Marks Description
3-4 marks The response gives a detailed explanation of appropriate prototyping.
1-2 marks The response gives a basic explanation of prototyping used in product.
0 marks No response or nothing worthy of credit.

Indicative content
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

Methods:

e Physical/visual prototype to check handle ergonomics with a focus group.

e 3D computer aided design (CAD ) prototype to check aesthetics and colour schemes for
branding.

e Sketch prototypes for client feedback before CAD modelling.

e 3D CAD prototype to check costings with different materials.

¢ Finite element analysis (FEA) prototype to check forces, such as torsion and impact.

¢ mould flow analysis to check forming processes.

e Working prototypes to assess movement of components within the handle.

Accept any other valid responses.
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Student responses

Response A
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This is a high-level response that makes clear reference to the screwdriver handle context
giving a good description of virtual prototyping techniques that would be suitable and how
they would benefit the process by reducing materials and energy used during prototyping.

There is reference made to specific forces to be tested and the use of 3D printing to
produce a physical prototype.

4 marks
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Response B
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This is a mid-level response. This response makes generic reference to the use of physical
models.

FEA is mentioned as a virtual prototyping technique, with reference to torsional force.

The response gives limited explanation of the prototyping methods which limits it to 2/4
marks

2 marks
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Question 11
Explain why utility furniture was introduced after the Second World War.
[4 marks]

Mark scheme
AO4 2b

Marks Description

3-4 marks | The response gives a detailed explanation of utility furniture and reasons for its
introduction.

1-2 marks | The response gives a basic explanation of utility furniture.

0 marks No response or nothing worthy of credit.

Indicative content
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

e Utility products were designed to make use of locally sourced materials due to limited

resources after the war.
e There was a need for simple good quality furniture due to vast bomb damage within many

cities and towns.
e The production of standardised plans allowed a wide range of manufacturers from around

the country to produce the products efficiently.
e The production at local manufacturer level was also aimed at a reduction in consumption.

Accept any other valid responses.
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Student responses

Response A
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This is an excellent response worthy of full marks due to a clear understanding of the
reasons behind the introduction of utility furniture and the process of their production.

The response is concise and effective covering all key aspects required.

4 marks
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Response B

This is a mid-level response. The response shows an understanding of why utility furniture
was introduced (shortage of materials) and the basic principles of the furniture design
(simple forms and manufacturing methods).

2 marks
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6 mark questions

Extended response

Question 4
Explain how the Art Deco design style was influenced by:
e historical design styles
e socio-economic factors.
[6 marks]

Mark scheme
AO4 2b

Marks Description

5-6 marks | The response gives a detailed explanation of socio-economic factors and
historical design styles that impacted on Art Deco design and how these
influences were seen within the style.

3-4 marks | The response gives a good explanation of socio-economic factors or historical
design styles on Art Deco design.

1-2 marks | The response gives a basic explanation of the Art Deco design style.

0 marks No response or nothing worthy of credit.

Indicative content
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

Socio-economic factors

e The end of World War One (WW1) signalled a new beginning for a modern world with a
need to rebuild, this is reflected in the use of sunburst motifs used to show a ‘new
dawn'/start.

e The zoning regulation of 1916 was concerned with the building of skyscrapers that blocked
light to streets below. The regulation ensured that buildings were stepped back from the
streets like ziggurats to increase light.

¢ Building on the need for simple and affordable style suitable for those returning from
WW1, the class system was changing and a modern style was needed to embrace this.

¢ Modern mass manufacturing techniques used during WW1 lent themselves to the
production of simple geometric forms.
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Historical design styles

e The discovery of Tutankhamun’s tomb in Egypt was a huge international story that caused
a desire to replicate the Egyptian style of simplistic imagery and costume.

e African art influences with patterns.

¢ Rectilinear forms to emphasise height and power.

Accept any other valid responses.
Student responses
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This is a high-level response. This is an excellent response that deals with both historical
design styles and socio-economic factors. The student links all aspects referred to with key
characteristics of the design style.

Although there is a slight confusion between minimising and maximising light seen on the
streets it is clear that the student understands the concept.

The response is concise and uses constant references to relevant design terminology
throughout.

6 marks
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Response B
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This is a mid-level response which refers to key characteristics associated with historical
design influences. The student gives relevant design examples, but unfortunately does not

mention the key socio-economic factors associated with World War 1.

3 marks
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Question 9
Outline the ways a design team can reduce the time from idea conception to product release.
[6 marks]

Mark scheme
AO4 2b

Marks Description

5-6 marks | The response gives a detailed description of specific, relevant methods used to
reduce time from idea conception to product release.

3-4 marks | The response gives a good description of suitable methods to reduce time
from idea conception to product release.

1-2 marks | The response gives a basic description of generic methods, which are largely
appropriate to reduce time from idea conception to product release

0 marks No response or nothing worthy of credit.

Indicative content
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

e Constant reference to a detailed specification ensures concepts are appropriate.

e Focus groups and effective primary research ensures that concepts meet consumer
demands.

e Rapid prototyping using 3D printing techniques allows clients and consumers to visualise
concepts and make adjustments early on in the development process.

e Use of online shared documents to enable collaboration between workers.

e The use of concurrent engineering to ensure all members of the team are involved
throughout the development will reduce lead time as errors can be found earlier.

e The use of critical path analysis allows the team to predict log jams and allocate staffing
accordingly to prevent delays, this also ensures that all processes are started as promptly
and early as possible.

e The use of a project management system to check the progress of all elements at regular
intervals and redistribute staffing accordingly increases efficiency, (Scrum).

e The use of a project management system to analyse all processes and reduce errors,
(Six sigma).

e The use of virtual modelling of concepts prior to production reduces monetary
investment and time in production processes that may be incorrect.

Accept any other valid responses.
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Student responses
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This is a high-level response. A response that fits in the top mark band using a range of
relevant examples. Although the student has referred to Scamper instead of Scrum the
explanation of the technique is very clear and related directly to the question context.

The response shows a clear understanding of how CAD and rapid prototyping can be used
in conjunction with Electronic Data Interchange for rapid collaborative working between
countries.

5 marks
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Response B
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This is a mid-level response. The response refers to several methods for reducing the time
from idea conception to product release. All the methods a clearly relevant, but there is
limited depth of explanation as to how they will accomplish this time saving.

For this to improve | would expect to see further detail (as seen in response A).

3 marks
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12 mark question

Extended analysis and evaluate

Question 1

Figures 1 and 2 show two screwdrivers.

Figure 1

Jeweller’s screwdriver

Figure 2

General purpose screwdriver

Figure 1 Figure 2
Handle material(s) Aluminium Thermoplastic and elastomer
Handle formed by Casting Injection moulding
Screwdriver tip Fixed tip Interchangeable magnetic attachment

Compare the two screwdrivers shown.

In your answer you should refer to:

e ergonomics
e material suitability
e product function.

© 2024 AQA
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Mark scheme

AO3 1a
AO3 1b

Marks Description

9-12 marks | The response provides detailed analysis and comparison of both
screwdrivers, referring with technical details to ergonomics, material
suitability and product function. The response makes judgements regarding
the design of both products using the majority of the information provided.

5-8 marks | The response provides a good comparison of both screwdrivers referring to
all reference points. The response makes analytical judgements regarding the
design of both products referring to some aspects of the information
provided.

1-4 marks The screwdrivers are compared in basic terms with limited use of the
information provided. Responses may refer to elements such as material
properties without linking these to the bullet points.

0 marks No response or nothing worthy of credit.

Indicative content
The guidance provided is illustrative and not exhaustive. Credit any worthy points made in
support of the band descriptors above.

Material suitability

Figure 2 has a thermal and electrical insulator for the handle.

Aluminium can be textured using the die casting process.

Texture can be applied within the injection moulding process.

Figure 1 requires fine adjustment and has flutes suitable for this.

Use of aluminium for the handle gives rigidity not possible from polymer of the same

thickness.

Aluminium is a non-ferrous metal and will not corrode/rust.

The rotating top of the jeweller’s screwdriver has been attached by bolt which may be
possible using polymer but would not last as long.

Material recyclability: aluminium kept pure, thermoplastic elastomer (TPE) and
Thermoplastic require separation.

Ergonomics

TPE gives a degree of elasticity required for increased grip when using Figure 2.

Figure 1 is for precision and doesn't generally require a lot of force to be applied, leading
to the slender pencil like grip.

Figure 2 may require significant force and therefore has a wide handle allowing pressure
to be applied without harming the palm of the hand.
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Function

e The interchangeable ends for Figure 2 means fewer tools are required.

e |If atip was damaged then the whole product does not need to be replaced.

e The use of standardised hexagonal tips allows for a wide range of functions to be achieved
with one tool.

e Figure 1 the long narrow body means recessed screws can be reached easily.

e Figure 2 the magnetic tip means that removed screws are less likely to be lost when
removed as they may remain attached to the tip upon removal.

Accept any other valid responses.
Student responses
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This is a high-level response. This form of extended response question requires students
to use the information provided within a table to compare two similar products. For
responses to access the higher mark bands students must expand upon the information
given and recognise the impact of the information on the reference points given at the end
of the question.

The response begins with a generic point referring to the physical size of the screwdrivers.
This is relevant but could be improved by linking to the type of product to be disassembled
by a jeweller’s screwdriver.

The student refers to relevant functional properties of the materials and relates them to
the screwdriver's context. Reference to ergonomic issues and torque based upon the size
of the handle show a good level of understanding.

The student then makes reference to the screwdriver tips showing clear understanding of
the relevance of the magnetic attachment.

Although the response is sufficiently well structured to access the top band there are
aspects that could be further explored, leading to a mark of 9/12.

9 marks

© 2024 AQA 18 of 22



A-LEVEL PRODUCT DESIGN - 7552 - PAPER 2 - ANSWERS AND COMMENTARIES

Response B
E_Cb:h Sl‘.".-’fmd fives 53 quigd g-:',r' d&ﬁﬂ (7<)
BN (O3 : i ~ 3mpll rbriecate [

Aolicale preduds 5o E;a”:g 2 f{or ‘3“"“‘5 A

La.rtiif’ _IﬂrdﬁL'r'-J‘ 3.

F'-‘gw‘*_fr I jmﬂjl Cank Iﬁ:mw alumaivwm  Means b (jat

'I-"‘CI':j C_,GM__&.‘_f{-ﬂ.b'fé fg T {d&ﬁdgl. F-t!- e S el ref
o i ch lest a jecle

bo focmn o camﬁfad.ﬁ_&__g_g_ﬁ# G e cuer, How ever—

"':I-%_m.—-g_ .£ I’qﬂ..‘r P l—u-rn_‘.xﬂ E,ﬂ_j woh ek e Gl Fais

one [.a on ard a l red h'le Lurn!

Nl Seapationer
The [sellp onds Fiz:}wt L mean &
¢ Uoenl SCeewdeiner 1% nandod for Al erent

& d ad oo, Whkere ay Ve Eiguee
L Sceewdriver Wies an inlerchongabie ol 5o
A Aloeat LD Con he allochd dopendhing on oo
The Maqng}.t.ﬁ;.‘li make Wiy alel easvir 400 th Ht.vntqul.
hatd ey H...hu,r;: fr'm"LJ oy lbier c:{wr"ﬁ (A2

Ouerall Fleu cach bhave theic henefits, We
Sceecdrie s ip I—mﬂ;,.:l 254 & ?F‘Eﬂ( all roaader

Lot wfock fowewe b graobdal

Iﬂcc}'ﬂﬂal- for Em'-a“ﬂﬁ‘rr-r_ﬂ."rﬂ ﬂ*t-i{rh_m.hn&_ﬂ&_
S_Q E_‘= :E Qoree ol r Fing— )/‘[‘Q }‘j Locld come Jale ks gesn

© 2024 AQA 19 of 22



A-LEVEL PRODUCT DESIGN - 7552 - PAPER 2 - ANSWERS AND COMMENTARIES

This is a mid-level response. The student makes several relevant points regarding the two
screwdrivers. Reference to the precision associated with the size is alluded to but could be
expanded upon.

Although there is reference to the materials used, the explanation of their suitability is
limited to generic points which could be expanded to include relevant functional

properties.

The student recognises the rotating end of the jeweller's screwdriver as a relevant feature

showing an understanding of its use.

The response refers clearly to the data regarding the screwdriver tips and makes relevant
points related to the context of use.

Although the response refers to most of the data within the table the student would need
to respond to the three reference points more explicitly to improve the mark.

5 marks
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This is a low-level response. The response is structured in simple bullet points which is not
ideal for an extended response question. The points included state features of the two
products and data given in the table with very little expansion of detail.

When the response offers further clarity of a point it is stated using generic terminology.

To improve the response the student would need to expand the points given relating them
to the product function.

For example:
Jeweller’s screwdriver is thinner and has less grip than the general purpose screwdriver.

The jeweller’s screwdriver has a thin handle that is designed to be held like a pencil for precision
adjustment of small screws, whereas the general purpose screwdriver has a large diameter
handle with a textured grip to allow it to be held in the palm and generate more torque for
unscrewing larger screws.

2 marks
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