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Fashion and textiles
SAMPLE ASSESSMENT MATERIALS

Duration 2 %2 hours

ADDITIONAL MATERIALS
In addition to this examination booklet, you may need an additional answer book.

You will need a ruler.

INSTRUCTIONS TO CANDIDATES
Answer all questions

Use black ink or black ball-point pen.
Do not use pencil or gel pen

Do not use correction fluid

INFORMATION FOR CANDIDATES

When and where appropriate, answers should be amplified and illustrated with sketches
and/or diagrams.

The number of marks is given in brackets at the end of each question or part-question. You
are advised to divide your time accordingly.

The number of marks available is 100.

You are reminded of the need for good English and orderly, clear presentation in your
answers.

You may use a calculator in this examination.
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1. The material used to make the ski jacket shown below includes a hydrophilic
membrane.

@) Using notes and a diagram, explain how the hydrophilic system works in the
ski jacket. [4]

©WJEC CBAC Ltd.
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(b) Describe the advantages to the user of wearing a ski jacket which contains a
hydrophilic membrane. [4]

2. Advances in CAD/CAM technology have given rise to alternative methods of
designing and manufacturing textile products.

@) The dress shown below features a laser cut design. Describe the advantages
to the designer of using a laser cutter to create pattern on material like the
one shown. [3]

©WJEC CBAC Ltd.
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(b) Rapid prototyping (3D Printing) and performance modelling are increasingly
used in the development of fashion or textiles products.

The products shown below have been 3D printed.

Explain how rapid prototyping (3D printing) brings additional benefits to the
fashion designer when developing new products. [5]

©WJEC CBAC Ltd.
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(c) A coat button, similar to the one shown below, has been designed using CAD
and is to be 3D printed in either an aluminium alloy or nylon.

Al ‘\ ‘ " -
s *% o,
AP,

'!"Q’V.

»

e The total volume of the coat button is 620 mm?.
e Cost of the aluminium alloy is £0.05 per 25 mm?®
e Cost of the nylon is 1 pence per 0.01cm®

0] Calculate the most cost effective material to use if the coat button was
made from either aluminium alloy or nylon. [3]

(i) The perimeter of the button is 78.55 mm. Calculate the minimum
diameter of the button hole. [2]

Show all calculations.

©WJEC CBAC Ltd.
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3. The dress shown below has a scalloped shaped neckline.

@) Using notes and sketches explain how a facing would be used to construct
the scalloped neckline shape. [4]

©WJEC CBAC Ltd.
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(b) An alternative method of finishing the dress is to line the bodice. Explain why
a designer might choose to use a lining instead of a facing. [4]

©WJEC CBAC Ltd.
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4. Study the pictures and product information below of a striped beach bag and answer
all the questions that follow.

Product Details:
Height: 40cm
Width: 30cm

Depth: 12cm

@) The side seams on the beach bag have been finished with a piped insert.
Describe two reasons why this style detail has been included in the design of
the bag. (4]

©WJEC CBAC Ltd.



(b)

©WJEC CBAC Ltd.

(i)

AS DESIGN AND TECHNOLOGY Sample Assessment Materials 13

Using notes and sketches develop a range of templates and draw a
layplan to calculate the most economical use of the striped material
needed to manufacture a single beach bag. [3]

Note: Material width is 150cm.

Seam allowances need to be added where appropriate.

All templates should show accurate dimensions — drawn proportionally
correct.
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(b) (i) The designer has decided to add triangular features to each corner of the
striped beach bag. Calculate the missing length labelled "X [2]

Show all calculations.

9cm

42°

(© A drawstring beach bag is pictured below. If the diameter of the base is 22cm
and the height is 44cm, calculate the percentage of waste for making the
drawstring beach bag from a 1.5m width of material. [5]

Note: Seam allowances (1.5cm) should be included in your answer.

Show all calculations.

©WJEC CBAC Ltd.
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5. The winter coat shown below is made from 100% pure new wool.

(@) Explain how the properties of the wool fibre make it a suitable choice for a
coat. (5]

Diagrams can be included to help illustrate your answer.

©WJEC CBAC Ltd.
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(b) Wool is known to shrink if not cared for properly. Explain why this happens
and what manufacturers can do to help prevent it. [5]

6. Fashion designers use a range of methods to provide shape and to fit flat material
pieces to the body to create fitted clothing.

Describe the methods a designer may use to achieve ‘shape’ and ‘fullness’ in specific
parts of a garment. [5]

©WJEC CBAC Ltd.
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Textile products are manufactured under a range of scales and types of production in
a globalised industry.

(@) Analyse the impact a delay in delivery of components would have on a just-in-
time (JIT) production system. [6]

(b) Evaluate the use of sub-assembly lines in the production of mass produced

clothing. [6]

©WJEC CBAC Ltd.
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8. Fashion and textile designers get inspiration for new products and collections from a
wide range of sources including historical influences.

Analyse the influence that fashion history has on designers today and on
contemporary fashions.

©WJEC CBAC Ltd.
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9. The development of smart materials allows fashion and textiles designers to produce
new, exciting and innovative textile products.
Evaluate the use of electronic textiles within the clothing industry. [9]

©WJEC CBAC Ltd.
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10. Explain how the development of a ‘green’ consciousness from consumers is having
an impact on the work of fashion designers and clothing manufacturers on a global
scale. [12]

©WJEC CBAC Ltd.
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COMPONENT 1
AS Design and Technology — Fashion and Textiles
Mark Scheme

Marking guidance for examiners

Summary of assessment objectives for Component 1
The questions on this exam paper assess aspects of AO3 and all of AO4.
Within AO3, this exam paper assesses:

Analyse and evaluate —
e wider issues in design and technology

Within AO4, this exam paper assesses:
Demonstrate and apply knowledge and understanding of —

e technical principles
e design and making principles

In the mark grids, the marks allocated to assessment objectives are shown with respect to
specific elements:

AO32a  analyse wider issues in design and technology
AO3 2b  evaluate wider issues in design and technology

AO4 1a  demonstrate knowledge of technical principles
AO4 1b  demonstrate understanding of technical principles
AO4 1c  apply knowledge and understanding of technical principles

AO4 2a  demonstrate knowledge of designing and making principles
AO4 2b  demonstrate understanding of designing and making principles
AO4 2c  apply knowledge and understanding of designing and making principles

The structure of the mark scheme

In low-tariff questions, the mark scheme includes indicative content which should be used to
assess the quality of the candidate's response. The content is not prescriptive and
candidates are not expected to mention all material referred to. Examiners should seek to
credit any further relevant evidence offered by the candidates.

In high-tariff questions, the mark scheme has two parts:

e An assessment grid showing bands and associated marks that should be allocated to
responses which demonstrate the characteristics required by the appropriate
assessment objectives relevant to the question

¢ Indicative content which should be used to assess the quality of the specific response.
The content is not prescriptive and candidates are not expected to mention all material
referred to. Examiners should seek to credit any further relevant evidence offered by the
candidates.

©WJEC CBAC Ltd.
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Applying the mark scheme
Stage 1 - Deciding on the band

Beginning at the lowest band, examiners should look at the candidate's response and check
whether it matches the descriptor for that band. If the descriptor at the lowest band is
satisfied, examiners should move up to the next band and repeat this process for each band
until the descriptor matches the answer. Examiners should not seek to mark candidates
down as a result of small omissions in minor areas of an answer.

Stage 2 - Deciding on the mark

During standardising (marking conference), detailed advice from the Principal Examiner on
the qualities of each mark band will be given. Examiners will then receive examples of
answers in each mark band that have been awarded a mark by the Principal Examiner.
Examiners should mark the examples and compare their marks with those of the Principal
Examiner.

When marking, examiners can use these examples to decide whether a candidate's
response is of a superior, inferior or comparable standard to the example. Examiners are
reminded of the need to revisit the answer as they apply the mark scheme in order to
confirm that the band and the mark allocated is appropriate to the response provided.

Indicative content is also provided for banded mark schemes. Indicative content is not
exhaustive, and any other valid points must be credited. In order to reach the highest bands
of the mark scheme a candidate need not cover all of the points mentioned in the indicative
content but must meet the requirements of the highest mark band. Where a response is not
creditworthy, that is contains nothing of any significance to the mark scheme, or where no
response has been provided, no marks should be awarded.

Where questions target multiple assessment objectives, an answer may deserve to be
awarded marks from different bands for different assessment objectives. Where questions
target more than one element within an assessment objective, and those elements are
conflated and not considered separately within the mark scheme, examiners must not
attempt to apportion marks within that assessment objective by element.

In summary:

¢ the first stage for an examiner is to use both the indicative content and the assessment
grid to decide the overall band;

¢ the second stage is to decide how firmly the characteristics expected for that band are
displayed;

o thirdly, a mark for the question is awarded.

©WJEC CBAC Ltd.
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COMPONENT 1

Mark Scheme AS Design and Technology
Fashion and Textiles Sample Paper

Question 1
The material used to make the ski jacket shown below includes a hydrophilic membrane.

(@) Using notes and a diagram, explain how the hydrophilic system works in the
ski jacket.

(b) Describe the advantages to the user of wearing a ski jacket which contains
a hydrophilic membrane.

Q1 AO3 AO4

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

Science
Total

Maths

N

1(a) v 2|2

Candidates should demonstrate knowledge and understanding and are awarded up to 4
marks.

The candidate should produce a diagram with appropriate supporting notes to be awarded
the full 4 marks. Award up to 3 marks for appropriate notes without a diagram. Award up to
3 marks for a detailed diagram but without any appropriate notes.

Responses may include:

e 3 layers of material are used in the ski jacket (may all be separate or middle
membrane attached to outer or inner layer) [1];

e Middle layer labelled as hydrophilic membrane [1];

¢ Rain and wind shown to not penetrate outer layer of the ski jacket (labelled as such)
[1];

e Moisture (perspiration) shown to pass through layers to outside of the ski jacket —
helps control body temperature [1].

Credit any other appropriate response. The requirement is for one diagram, but do not
penalise candidates who have produced more than one diagram.

1) |v 2 | 2 4

Candidates should demonstrate knowledge and apply it and are awarded up to 4 marks.

¢ In an activity such as skiing the user would get hot, moisture from perspiration can
escape which allows the wearer to keep cool or at a constant body temperature [1],
and therefore comfortable during activity [1].

¢ Cold wind or moisture from snow or rain cannot penetrate, as the hydrophilic
membrane repels these elements [1], (cannot get wet or feel cold) this also helps
maintain a constant body temperature and keep the wearer comfortable [1].

Advantages relate to the wearer during an activity such as skiing and need to be clearly
explained.

Credit any other appropriate response.

©WJEC CBAC Ltd.
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Question 2

Advances in CAD/CAM technology have given rise to alternative methods of designing and
manufacturing textile products.

(@) The dress shown below features a laser cut design. Describe the advantages
to the designer of using a laser cutter to create pattern on material like the
one shown.

(b) Rapid prototyping (3D Printing) and performance modelling are increasingly
used in the development of fashion or textiles products.

The products shown below have been 3D printed.

Explain how rapid prototyping (3D printing) brings additional benefits to the
fashion designer when developing new products.

(©) () Calculate the most cost effective material to use if the coat button
was made from either aluminium alloy or nylon.

(i) The perimeter of the button is 78.55 mm. Calculate the minimum
diameter of the button hole. State your answer to the nearest mm and
show all calculations.

AO3 AO4

Science
Maths

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

w | Total

(\

2(a) 1 2

Candidates should demonstrate knowledge and understanding and are awarded up to 3
marks.

Award 1 mark for each description of an advantage.

¢ Intricate patterns, very detailed can be cut into material [1] — this cannot be done by
traditional hand or machine cutting methods [1]; material frays when cut but laser
cutters seal the edges to prevent fraying [1]; hand methods cannot physically cut the
intricate patterns; repeat patterns can be built up for large patterns [1].

¢ Opportunities for innovation and creativity, endless possibilities in designs [1]; after
cutting patterns, pieces can be stitched over in different ways to create texture [1];
components can be cut to co-ordinate; edges of materials can be cut and will not
fray — doesn’t require additional edge finishes [1].

Credit any other appropriate response.

© WJEC CBAC Ltd.
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2(b) v 1] 4 5

Candidates should demonstrate knowledge and understanding and are awarded up to 5
marks.

Award 1 mark for each point of explanation regarding benefits to the fashion designer.

Rapid prototyping is a process used to quickly fabricate a full sized or scale model of a
physical part or assembly using three-dimensional computer aided design (CAD) data
(demonstration of knowledge of 3D printing) [1]. The main benefits are that designers can
see very quickly working models [1]; models can be tested and amended as necessary [1];
ability to see ideas in two and three dimensions [1]; ability to test product performance
(mechanisms, materials) [1]. Products can be formed in one piece; unusual shapes (shoes)
[1]; can be made from recycled plastic (environmental, limits waste) [1].

Credit any other appropriate response.

2(c) 5 1| 4 5

(i) Candidates should demonstrate knowledge and understanding and its application in this
context to be awarded up to 3 marks:

(620 / 25) x £0.05 = £1.24 in Aluminium Alloy
1 mark for correct answer.

(620 /0.01 x 10¥ x £0.01 = £0.62 in Nylon 1 mark conversion of cm®into mm? process.
1 mark for correct answer.

Correct answer: Nylon

(ii) The perimeter of the button is 78.55 mm. Calculate the size of the button hole.
State your answer to the nearest mm.

Circumference of a circle = mx d

785 = 3.142 xd

8.5 =d

3.142 1 mark

24.76mm Size of the button hole would be 25mm 1 mark

Do not penalise for any errors carried forward. Continue to award marks if you can clearly
see the mathematical method used by the candidate.

All calculations need to be shown for full marks.

©WJEC CBAC Ltd.
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Question 3
The dress shown below has a scalloped shaped neckline

(@) Using notes and sketches explain how a facing would be used to construct
the scalloped neckline shape.

(b) An alternative method of finishing the dress is to line the bodice. Explain why
a designer might choose to use a lining instead of a facing

Q3 AO3 AO4

2al2bjla|1b| 1c|2a | 2b

Science
Maths

~ | Total

3 (a) 4

Candidates should demonstrate knowledge of design and making principles and are
awarded up to 4.

The candidate should produce sketches with appropriate supporting notes to be awarded
the full 4 marks. Award up to 3 marks for appropriate notes without any sketches. Award up
to 3 marks for detailed sketches but without additional notes. (Consider the information
shown in the sketches rather than the number of sketches produced.)

Explanations must be correct and show logical sequences that would produce the required
finish. For full marks (4), all steps must be clearly explained in the response.

¢ Reinforce the facing with interfacing, pin it to the neckline edge of the front bodice,
right sides together [1].

e Stitch around the scalloped shape, making sure the stitching line is accurate and
follows (parallel to) the scallops [1].

¢ Clip the seam allowance (cut out ‘V’ shapes, all along SA in particular in between
scallops (critical to keep shape). Trim one side of SA to 5mm [1].

e Turn the facing to the inside, push out the scalloped shapes and press to finish [1].

Credit any other appropriate response.

3 (b) 4 4

Candidates should demonstrate knowledge and are awarded up to 4 marks.

All the edges (neckline, armholes) on the bodice would be finished in the same way [1]; it is
considered a neat finish and all raw edges are fully concealed [1]; no need to neaten
individual seams [1]; visually it enhances the final look of the garment [1]; a lining can help
the garment ‘sit’ better on the body or allow it to ‘hang’ (better in the case of a dress) [1]; it
helps resist wear and tear of the product, potentially extending how long it lasts [1].

Credit any other appropriate response.

©WJEC CBAC Ltd.
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Question 4

Study the pictures and product information below of a striped beach bag and answer
all the questions that follow

(@) The side seams on the beach bag have been finished with a piped insert.

Describe two reasons why this style detail has been included in the
design of the bag.

(b) () Using notes and sketches, develop a range of templates and draw a
layplan to calculate the most economical use of the striped material
needed to manufacture a single beach bag.

(i) The designer has decided to add triangular features to each corner of
the striped beach bag. Calculate the missing length labelled 'X'.

() A drawstring beach bag is pictured below. If the diameter of the base is
22cm and the height is 44cm, calculate the percentage of waste for making
drawstring beach bag from a 1.5m width of material.

Q4 AO3 AO4

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

Science
Maths

~ | Total

4 (a) 212

Candidates should demonstrate knowledge and understanding to be awarded up to 4
marks.

e A piped insert can add to the overall decoration of the bag [1] — could be a contrast
colour as shown or include pattern so adds to the aesthetic appeal [1].

e Adds strength, and can help support and give shape to the bag [1];

¢ Helps resist wear and tear of the edges [1]; gives structure to the bag, keeping the
overall shape better over a period of time [1].

Credit any other appropriate response.

© WJEC CBAC Ltd.
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4 (b) 5 5 5

0] Candidates should demonstrate knowledge and understanding to be awarded up to

3 marks based on:

e Height Front template including S/A = H (40cm + 1.5cm) = 41.5cm

(no S/A on top edge, binding does not require it)

Width Front template including S/A =W (30cm + 1.5cm + 1.5cm) = 33cms

e Depth side template: 12cm +1.5cm + 1.5cm = 15cm

e Length of sides panel(s):

Method 1: one-piece template for side panel incl. base (H x 2 sides + width) = 40cm
+40cm + 30cm = 110cm

(no S/A top edge — binding does not require allowances) (least economical)

Method 2: Side Panel + half base +S/A) = 40cm + 15cm + 1.5cm = 56.5cm (no S/A
top edge — binding does not require allowances) (2 side panels needed but more
economical)

Method 3: Side Panel (cut into 3 pieces); 2 templates, side templates cut twice:

Side template (H + S/A) 40cm + 1.5cm (no S/A top edge — binding does not require
allowances) 41.5cm

Base template (W + 2 x S/A) 30 + 3= 33cms (most economical)

e Material has directional stripe so all panels must be placed across the material in
one direction only.

No answer or incorrect, no evidence of understanding) 0 marks.

Award 1 mark for accurately annotated and dimensioned templates, direction of templates

incorrect or some measurements incorrect.

Award up to 2 marks for accurately annotated and dimensioned templates in a layplan of 4
templates — more economical with a side panel cut as 2 pieces.

Answer: 0.56cm of material

Award up to 3 marks for accurately annotated and dimensioned templates in a layplan of 5
templates — most economical use of material with a side panel cut as 3 pieces, all cut in the
same direction.

Answer: 0.42m of material

All calculations must be clearly shown in order to award 3 marks.

Do not penalise for any errors carried forward. Continue to award marks if you can clearly
see the mathematical method used by the candidate.

(i)  tan42°=2F

adj
. opp
adj = tan 42°
adj = tan 42°
[1 mark]
adj =9.99cm = 10cm [1 mark]

Award 1 mark if you can clearly see the mathematical method used by the candidate but the
final answer is incorrect.

©WJEC CBAC Ltd.
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4 (c) 5 5 5

Candidates should demonstrate knowledge and understanding to be awarded up to 4
marks.
e Length of rectangular template for cylindrical part of bag is equal to circumference of
the circular base plus seam allowances.
e Circumference of circle: Trd (accept 21r)
e 3.142x220r X22
e Answer =69.12cm 1 mark

e Area of the rectangular template
(69.12 + 1.5 + 1.5 cm) x (44 + 1.5 +1.5) = 3389.64 cm? 1 mark

e Area of acircle = 1 x r?
=3.142 x (22 + 1.5 +1.5)?
= 1963.75 cm® 1 mark
Area of the layplan = 47 x 120 = 5640 cm? 1 mark

Total percentage used = (3389.64 + 1963.75) x 100 =94.9%
5640
Percentage of waste = 5.1% 1 mark

Do not penalise for any errors carried forward. Continue to award marks if you can clearly
see the mathematical method used by the candidate.

©WJEC CBAC Ltd.
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Question 5
The winter coat shown below is made from 100% pure new wool.

(@) Explain how the properties of the wool fibre make it a suitable choice for a
coat. Diagrams can be included to help illustrate your answer.

(b) Wool is known to shrink if not cared for properly. Explain why this happens
and what manufacturers can do to help prevent it

Q5 AO3 AO4

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

Science
Maths

o1 | Total

5 (a) v 1 4

Candidates should demonstrate knowledge and understanding and are awarded up to 5
marks.

If the candidate uses diagrams to support their answer award up to 2 marks for the diagram.
Diagrams are not essential to achieve the full 5 marks.

e The surface of the wool fibre is water repellent [1]; the natural grease on the wool
fibre repels surface water, this makes it suitable for a coat as its will not absorb
water (rain) and the wearer remains dry [1]. Some water vapour is allowed to pass
through [1].

e When the temperature rises the scales on the surface of the wool fibre (diagrams
could be used to exemplify) can move apart and absorb some moisture [1]. When
the fibre dries and cools down the scales reform [1]. This makes wool fibre more
elastic and gives it a smooth appearance as it has reshaping qualities [1].

e The natural crimp in wool fibre along with the scales trap air which makes wool a
good insulator [1]. The length of the staple fibres twisted together also affect the
insulating qualities of the wool [1].

Credit any other appropriate response.

5b) |V 1] 4 5

Candidates should demonstrate knowledge and understanding and are awarded up to 5
marks.

e The scales on the wool fibres can hook together and become entangled when wet,
heated or rubbed [1]; the fabric shrinks if the fibres hook together by their surface
scales [1].

¢ Manufacturers should advise users to wash wool garments with care [1] — for
example: hand wash, machine wash on low temperature with gently agitation — if no
finish has been applied [1].

¢ Manufacturers can apply a finish to prevent shrinkage [1]: chlorine or other
chemicals are applied to the fibre [1]; the chemical fills up the space between the
scales or eats away at the tip of each scale to prevent them locking together [1]. This
prevents shrinkage of the fabric [1].

Credit any other appropriate response.

©WJEC CBAC Ltd.
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Question 6
Fashion designers use a range of methods to provide shape and to fit flat material pieces to
the body to create fitted clothing.

Describe the methods a designer may use to achieve ‘shape’ and ‘fullness’ in specific parts
of a garment.

Q6

AO3 AO4

2a | 2b | 2c

Science
Maths
Total

5 5

Candidates should demonstrate understanding of design and making principles and are
awarded up to 5 marks.

Use of darts: triangular shaped pieces pinched out of materials to provide shape [1]
— various types and could be used in several places on the body but mainly the bust
and waistline [1].

Gathers: a wider length of material is pulled up in ‘gathers’ to fit the area where
fullness needs to be ‘brought in’ or ‘reduced’ to give shape, usually in a ratio of 2:1
or 3:1 (original length of material to finished measurement) [1], for example:
waistline, sleeve head, wrists area for cuffs [1].

Princess line seams: shaped seams which have been developed from darts and
usually fit from the bust to waist [1] or can be full length of the garment giving shape
to skirt areas over the hips as well [1].

Tucks: small pleats / folds in material, usually in a ratio of 2:1 or 3:1, reduces the
length of material but provides shape [1], for example to waistline, sleeve head,
wrists area for cuffs [1].

Elastication: various methods of applying/stitching elastic directly to a piece of
material where the finished measurement is the relaxed length of the elastic [1]. This
reduces the width of the material it is applied to and gives shape, for example to
waistline, cuffs [1].

Credit any other appropriate response.

©WJEC CBAC Ltd.
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Question 7
Textile products are manufactured under a range of scales and types of production in a
globalised industry.

(@) Analyse the impact a delay in delivery of components would have on a just-
in-time (JIT) production system.
(b) Evaluate the use of sub-assembly lines in the production of mass produced
clothing.
Q7 o AO3 AO4
gl o _
ol S 2a |2b |1b|1c|2a|2b|2c | ®
ol © )
nl = —
7(a) 4 2 6

Candidates should show evidence of deconstructing information to find connections and
provide logical chains of reasoning, and then apply this to be awarded up to 6 marks.

Principles of JIT production i.e. little if any stock is held

Manufacturer has regular deliveries from its suppliers

Materials and/or components are used almost immediately on the production line
A delay in the delivery of components could suspend the production line if
parts/clothes/buttons zips etc. are not available
Machine operators/workers would still need to be paid even if the line is not
operational which could increase costs
The manufacturer could miss the deadline for supply of the finished products to the
customer which in turn could result in a cancelled order/loss of revenue

Credit any other appropriate response

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

2 3-4 | Good analysis of the impact a 2 Applies a sound knowledge
delay in delivery of and understanding of
components would have on a designing and making
just-in-time (JIT) production principles to the context of a
system. A sound discussion, JIT production system
which deconstructs information
and provides adequate
connections and reasoning.

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 impact 1 Applies a basic knowledge
a delay in delivery of and understanding of
components would have on a designing and making
just-in-time (JIT) production principles to the context of a
system. Little evidence of JIT production system
deconstructing information 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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Q7 AO3 AO4
8| o 2al2b | 1b | 2c]2al2b | 2c | _
o) = g
Al = o
7(b) 4 2 6

Candidates should show clear evidence of appraisal and/or_making judgements and then
apply this to technical principles to be awarded up to 6 marks.

Principles of mass production 1000’s of identical items of clothing produced over an
extended period of time

Principles of sub-assembly lines parts or sections of an item of clothing made on
separate lines and brought in to the main line in order to complete the products

An efficient system that speeds up the manufacturing process/reduces costs
Workers on sub-assembly lines may be more skilled in the more complex processes
this makes the line and use of skilled workers more cost effective and efficient.
Sub-assembly lines can cut down manufacturing time as more complex parts can be
made elsewhere

Quality issues can be controlled more easily, which in turn can keep costs down as
potentially less items rejected.

Credit any other appropriate response.

Band | Marks | AO3 2b Marks | AO4 1c

2 3-4 Good evaluation of the use of 2 Applies a sound knowledge
sub-assembly lines in the and understanding of
production of mass produced technical principles to the
clothing. A sound discussion context of sub-assembly
which appraises and/or makes lines in the production of
judgements about the use of mass produced clothing.
sub-assembly lines in the Generally well-considered,
production of mass produced relevant issues identified.
clothing. 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 the use 1 Applies a basic knowledge
of sub-assembly lines in the and understanding of
production of mass produced technical principles to the
clothing. Little evidence of context of sub-assembly
appraising or making lines in the production of
judgements about the use of mass produced clothing.
sub-assembly lines in the
production of mass produced
clothing.

There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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Question 8
Fashion and textile designers get inspiration for new products and collections from a wide
range of sources including historical influences.

Analyse the influence that fashion history has on designers today and on contemporary
fashions.

Q8 AO3 AO4
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Candidates should provide evidence of appraisal and/or make judgements on designing
and making principles to be awarded up to 9 marks based on:

Candidates need to show an understanding of the reasons a designer may look at historical

evidence. Typically reference to historical influences could include:

To source ideas and gain inspiration.

Ideas could come from shape and style of garments/style details.

Pattern cutting techniques.

Details of embellishments on clothing.

Prints and pattern on textiles — styles associated with particular designers linked to

art movements or specific periods in history. Classic 60s mini dress based on

Mondrian painting.

e Popular movements in fashion history — reinvention of ideas.

e Materials used historically and why.

e The concept that nothing is new in the fashion industry it is a reinvention with a
modern twist.

e Fashions in the 60s and 70s continue to influence contemporary clothing for
example: recent reinvention of the maxi dress; ponchos made a comeback in recent
years originally 60s early 70s.

Candidates might exemplify their commentary for example:

¢ Reproduction of period printed materials for textile products for example William
Morris style prints; small flowery Liberty type prints used by Cath Kidston; Orla Kiely
influenced by 60s style prints.

¢ Reinvention of classic garments for example, Vivienne Westwood famously
reinvented the corset.

e Other designers also studied tailoring methods for example Alexander McQueen but
giving a modern twist.

e The appeal of Retro styles, designers capitalise on what starts as street trends.

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

Excellent analysis of the Applies a thorough
influence that fashion history knowledge and
has on designers today and on understanding of designing
contemporary fashions. A and making principles to
thorough discussion, which illustrate, with well-
deconstructs information and 3 considered, relevant

3 5-6 | demonstrates logical examples, how fashion
connections and reasoning designers gain inspiration
throughout. Well-considered, from historical trends.
relevant examples used to
support the discussion.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.
Good analysis of the influence Applies a generally sound
that fashion history has on knowledge and
designers today and on understanding of designing
contemporary fashions. A and making principles to
generally sound discussion, illustrate, with generally well-
which deconstructs information 2 considered examples, how

2 3-4 | and provides adequate fashion designers gain
connections and reasoning inspiration from historical
throughout. Generally well- trends.
considered, relevant examples
used to support the discussion.
There is a line of reasoning which is generally coherent, mainly relevant
and with some evidence and structure.
Limited analysis of the Applies a basic knowledge
influence that fashion history and understanding of
has on designers today and on designing and making
contemporary fashions. Little principles to partly
evidence of deconstructing 1 demonstrate, with limited

1 1-2 |. . . o :
information and limited exemplification, how fashion
connections are made. Few designers gain inspiration
examples used to support the from historical trends.
discussion.
There is limited evidence of relevant examples or structure.

0 No response or work that is worthy of a mark
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Question 9

The development of smart materials allows fashion and textiles designers to produce new,
exciting and innovative textile products.
Evaluate the use of electronic textiles within the clothing industry.

Q9
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Candidates should provide evidence of either deconstructing information, find connections

and/or logical chains of reasoning and apply it appropriately to a technical principle to be

awarded up to 9 marks based on:

Elements could be integrated into the material itself or a system built into a material.

Various ‘hands free’ communication devices: mobile phone, walkie talkies, flexible

keyboards, Bluetooth technology; speaker/sound systems.

GPS tracking systems within outdoor clothing for example: extreme sports clothing,

skiwear, uniform of armed forces.

Medical products for example: heart monitors in vests to monitor those with heart
conditions; systems that measure blood pressure or other conditions.

Heating elements: for use in extreme weather conditions.

Sports clothing: monitor heart rate in sportsmen / women during an activity.

Gimmicks — fun elements with no real function other than to amuse.

Accept other technically correct functional uses.

Candidates need to demonstrate a full and detailed understanding of this technology.
Candidates should elaborate on any of the above examples and fully explain how the
electronic systems could bring benefits or otherwise to gain full marks.

Credit any other appropriate responses.
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Band | Marks AO3 2b Marks AO4 2c
Excellent evaluation of the use Applies a thorough
of electronic textiles within the knowledge and
clothing industry. A thorough understanding of designing
discussion which appraises and making principles to the
and/or makes judgements 3 context of fashion designers
about the use of electronic developing new ideas which
3 56 | textiles within the clothing include electronic textiles.
industry. Well-considered, Well-considered, relevant
relevant wider issues used as a wider issues identified.
context for the discussion.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.
Good evaluation of the use of Applies a generally sound
electronic textiles within the knowledge and
clothing industry. A generally understanding of designing
sound discussion which and making principles to the
appraises and/or makes context of fashion designers
judgements about the use of 2 developing new ideas which
2 3-4 | electronic textiles within the include electronic textiles.
clothing industry. Generally Generally well-considered,
well-considered, relevant relevant issues identified.
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.
Limited evaluation of the use of Applies a basic knowledge
electronic textiles within the and understanding of
clothing industry. Little designing and making
evidence of appraising or 1 principles to the context of
1 1-2 making judgements about the fashion designers developing
use of electronic textiles within new ideas.
the clothing industry.
There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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Question 10
Explain how the development of a ‘green’ consciousness from consumers is having an
impact on the work of fashion designers and clothing manufacturers on a global scale.

Q 10 AO3 AO4

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

Science
Maths

5| Total

v 8 4

Candidates should apply demonstrate knowledge and understanding and apply it to
designing and making principles to be awarded up to 12 marks based on:

Designers may consider:
e Source of materials, finite resources, recycled materials, locally sourced.
Durability of materials and finished products.
Ease of repair of textile products.
Simplify designs, less processes in manufacture.
Upcycling possibilities of unwanted products.
Impact on final disposal of products.
Ease of recycling — reprocessing of materials at a future point.
Use of organically produced material for example: cotton.
Natural versus man-made materials — ethical issues.
No fur or leather — ethical issues.
Use of renewable energy to power own designer stores, sustainable packaging on
products. Stella McCartney excellent ambassador for maintaining luxury styling with
an eco-friendly label.

Manufacturers may consider:

e Use of green renewable energy sources to power factories — less pollution.

e Use of cleaner processes to manufacture materials - water conservation, reduction
in harmful chemicals, dyes that pollute waterways.

e Source materials closer to factory — reduction of carbon footprint.

e Could set up manufacturing close to final destination of products — reduce transport
and inevitable pollution associated with transportation.

¢ Waste material can be recycled into new materials or other products.

e Less processes in products — reduce energy needed to manufacture.

e Economical use of materials in layplans — reduction of waste.

Accept other viable and factually correct suggestions.

Candidates need to fully elaborate on and justify all of the points they put forward that a
designer or manufacturer may consider in order to develop ‘greener’ products.

Candidates must consider both designers and manufacturers in their responses in order to
gain full marks.

Credit any other appropriate response.
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Band | Marks AO4 1b and 1c Marks AO4 2b and 2c
Demonstrates and applies a Demonstrates and applies a
thorough knowledge and thorough knowledge and
understanding of how the impact understanding of designing
of a ‘green’ consciousness from and making principles in the
consumers affects the work of 4 context of the fashion

3 6-8 | fashion designers and clothing manufacturing industry,
manufacturers on a global scale. drawing upon well-considered,
Well-considered, relevant wider relevant examples.
issues identified.

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

Demonstrates and applies a Demonstrates and applies a
generally sound knowledge and generally sound knowledge
understanding of how the impact and understanding of

of a ‘green’ consciousness from designing and making
consumers affects the work of 2-3 | principles in the context of the

2 3-5 | fashion designers and clothing fashion manufacturing
manufacturers on a global scale. industry. Generally well-
Generally well-considered, considered examples are
relevant issues identified. provided.

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

Demonstrates and applies a Demonstrates and applies a
basic knowledge and basic knowledge and
understanding of how the impact understanding of designing
a ‘green’ consciousness from 1 and making principles in the

1 1-2 | consumers affects the work of context of the fashion
fashion designers and clothing manufacturing industry. Few
manufacturers on a global scale. examples are provided.

Few issues are identified.
There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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Candidate Name Centre Number Candidate Number
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wJ @(C  DESIGN AND TECHNOLOGY
CbOC COMPONENT 1 edUQOS

Product design
SAMPLE ASSESSMENT MATERIALS

Duration 2 % hours

ADDITIONAL MATERIALS
In addition to this examination booklet, you may need an additional answer book.

You will need a ruler.

INSTRUCTIONS TO CANDIDATES
Answer all questions

Use black ink or black ball-point pen
Do not use pencil or gel pen

Do not use correction fluid

INFORMATION FOR CANDIDATES

When and where appropriate, answers should be amplified and illustrated with sketches
and/or diagrams.

The number of marks is given in brackets at the end of each question or part-question. You
are advised to divide your time accordingly.

The number of marks available is 100.

You are reminded of the need for good English and orderly, clear presentation in your
answers.

You may use a calculator in this examination.
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1. A design specification is essential for the designer of products.
(@) Explain one feature of an effective design specification. [2]
(b)

Explain the working characteristics of laminated wood that make it suitable to
produce the modern lamp. [4]
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(© Describe why the modern lamp would be costly to manufacture, in
comparison with mass produced items. [2]

2. Both ergonomics and anthropometrics make an important contribution to the
successful design of products such as the keyboard shown below.

Explain an:

@) ergonomic feature of the keyboard; [2]

(b) anthropometric feature of the keyboard. [2]
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(© The keyboard has a patent number. Explain the purpose of a patent number
and why it is essential for designers to apply for a patent number. [4]

(d) The image shown is of a modern triangular light that a student has designed
and manufactured.
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0] Calculate the surface area of the base triangle to the dimensions
shown below. [2]

Show all calculations.

Both base angles in the triangle = 55°

(i) The second triangle in the design has the same dimensions as the
base triangle with a 54mm diameter circle cut out of its centre.

Show all calculations.

The circle is waste material. Calculate as a percentage the amount of
material left in the second triangle. [4]
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3. The image below is of a child's toy.

(@) The main components of the toy have been injection moulded.
Use notes and a diagram to describe this process. [4]
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(b) Other than cost and the process of manufacture, explain two benefits of using
PVC for the parts of the toy. [4]
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4. Rapid prototyping (solid modelling) and performance modelling are often used in the
development of products. Shown below is a cooling blade that circulates cold air.

(@)

(b) The blade has been designed using CAD.
e The total volume of the blade is 0.0062 x 10°m®
e Cost of the aluminium alloy is £0.50 per 25mm?
e Cost of the nylon is 10 pence per 0.01cm?

0] Calculate the most cost effective material to use if the blade was to be
made from either aluminium alloy or nylon. Show all calculations. [4]
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(i) Calculate the total cost of an order if: [1]
e A supplier requires 6,000 nylon blades.

e The manufacturer needs to make a profit of 25%.
Show all calculations.

(iii) The original blade was manufactured from a blank circular disc 40mm
in thickness. What is the radius of the blank circular disc if the volume
is 4.52448 x 10 m3? [2]
Show all calculations.

(iv) The machine removes 5% of material across the whole surface of the
blank circular disc. What is the thickness of the remaining material? [2]
Show all calculations.

(©) The designer used performance modelling to develop the cooling blade.
Explain a benefit of performance modelling the cooling blade. [2]
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5. (@) Explain the meaning of the term 'Reverse Engineering'. [2]

(b) The design of mobile phones is constantly changing.

0] Describe the advantages of using ICT for primary research when
updating the design of a mobile phone. [4]
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(i) Describe the advantages of global production when manufacturing a

mobile phone. [4]
6. Explain how the increasing use of named SMART materials has impacted on the
design of products found in the home. [5]
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7. (@) Modern cars are mass produced and are assembled on a production line.
Analyse the advantages and disadvantages of using bought-in components
on a production line. [6]

(b) Evaluate how designers are addressing the sustainability issues of materials
used in modern cars. [6]
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8. Marketing plays a key role in ensuring the success of a new product when it is initially
introduced into the market place. Analyse the role of effective marketing to ensure
success to a manufacturer. [9]
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9. Products such as mobile phones, tablets and computers are often packaged in
plastic polymers such as polystyrene, polyvinyl bubble wrap and plastic coated card.
Evaluate the environmental issues of using such packaging materials. [9]
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10. Mountain bike frames are often made from aluminium alloys.

Describe the benefits of using aluminium alloys in the design of a mountain bike
frame. [12]
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COMPONENT 1
AS Design and Technology — Product Design
Mark Scheme

Marking guidance for examiners

Summary of assessment objectives for Component 1
The questions on this exam paper assess aspects of AO3 and all of AO4.
Within AO3, this exam paper assesses:

Analyse and evaluate —
e wider issues in design and technology

Within AO4, this exam paper assesses:
Demonstrate and apply knowledge and understanding of —

e technical principles
e design and making principles

In the mark grids, the marks allocated to assessment objectives are shown with respect to
specific elements:

AO32a analyse wider issues in design and technology
AO3 2b  evaluate wider issues in design and technology

AO4 1a  demonstrate knowledge of technical principles
AO4 1b  demonstrate understanding of technical principles
AO4 1c  apply knowledge and understanding of technical principles

AO4 2a  demonstrate knowledge of designing and making principles
AO4 2b  demonstrate understanding of designing and making principles
AO4 2c  apply knowledge and understanding of designing and making principles

The structure of the mark scheme

In low-tariff questions, the mark scheme includes indicative content which should be used to
assess the quality of the candidate's response. The content is not prescriptive and
candidates are not expected to mention all material referred to. Examiners should seek to
credit any further relevant evidence offered by the candidates.

In high-tariff questions, the mark scheme has two parts:

e An assessment grid showing bands and associated marks that should be allocated to
responses which demonstrate the characteristics required by the appropriate
assessment objectives relevant to the question

¢ Indicative content which should be used to assess the quality of the specific response.
The content is not prescriptive and candidates are not expected to mention all material
referred to. Examiners should seek to credit any further relevant evidence offered by the
candidates.
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Applying the mark scheme
Stage 1 - Deciding on the band

Beginning at the lowest band, examiners should look at the candidate's response and check
whether it matches the descriptor for that band. If the descriptor at the lowest band is
satisfied, examiners should move up to the next band and repeat this process for each band
until the descriptor matches the answer. Examiners should not seek to mark candidates
down as a result of small omissions in minor areas of an answer.

Stage 2 - Deciding on the mark

During standardising (marking conference), detailed advice from the Principal Examiner on
the qualities of each mark band will be given. Examiners will then receive examples of
answers in each mark band that have been awarded a mark by the Principal Examiner.
Examiners should mark the examples and compare their marks with those of the Principal
Examiner.

When marking, examiners can use these examples to decide whether a candidate's
response is of a superior, inferior or comparable standard to the example. Examiners are
reminded of the need to revisit the answer as they apply the mark scheme in order to
confirm that the band and the mark allocated is appropriate to the response provided.

Indicative content is also provided for banded mark schemes. Indicative content is not
exhaustive, and any other valid points must be credited. In order to reach the highest bands
of the mark scheme a candidate need not cover all of the points mentioned in the indicative
content but must meet the requirements of the highest mark band. Where a response is not
creditworthy, that is contains nothing of any significance to the mark scheme, or where no
response has been provided, no marks should be awarded.

Where questions target multiple assessment objectives, an answer may deserve to be
awarded marks from different bands for different assessment objectives. Where questions
target more than one element within an assessment objective, and those elements are
conflated and not considered separately within the mark scheme, examiners must not
attempt to apportion marks within that assessment objective by element.

In summary:

¢ the first stage for an examiner is to use both the indicative content and the assessment
grid to decide the overall band;

¢ the second stage is to decide how firmly the characteristics expected for that band are
displayed;

o thirdly, a mark for the question is awarded.
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COMPONENT 1
MARK SCHEME

Mark Scheme AS Design and Technology
Product Design Sample Paper

Section A

Question 1
A design specification is essential for the designer of products.

(@) Explain one feature of an effective design specification.

(b) Explain the working characteristics of laminated wood that make it suitable to
produce the modern lamp.

(c) Describe why the modern lamp would be costly to manufacture, in comparison
with mass produced items.
Q1 AO3 AO4
3
S| 2 la | 1b | 1c =
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1(a) 2 2

Candidates should demonstrate knowledge and are awarded up to 2 marks

Award 1 mark for a feature and 1 mark for a justification or appropriate supporting comment
up to a total of 2 marks.

Features of a design specification:
e A statement of what a product is intended to do [1]. To ensure that the subsequent
design and development of a product meets the needs of the user(s) [1]
e Set out specific measurable criteria [1]. So proposals/prototypes can be assessed
against those criteria and modified if necessary [1].

Credit any other appropriate response.

AO3 AO4

la | 1b | 1c

1 (b) 4 4

Candidates should demonstrate understanding and are awarded up to 4 marks.
Award 1 mark for each characteristic of laminated wood that makes it suitable for a
sculptural lamp.
e The sculptural lamp is a complex twisted form and laminated wood can be formed
into complex shapes when it is being laminated [1].
e Laminated wood retains its shape/form when it is removed from the mould [1].
e Laminated wood is straightforward to work without the need for specialist tools or
equipment (beyond general woodworking tools) [1].
e A high quality finish can be achieved on laminated wood [1].

Credit any other appropriate response.
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AO3 AO4

la| 1b | 1c
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Candidates should demonstrate application of knowledge and understanding and are
awarded up to 2 marks.

Award 1 mark for a description and 1 mark for a justification or appropriate supporting
comment up to a total of 2 marks.

The lamp would be made in small quantities, will require specialist skills to manufacture [1].
Material costs are higher [1] because there may be more waste and materials are unlikely to
be bought in bulk [1].

The lamp would be time consuming to manufacture [1] as the process is not automated, but
relies on manual input from the worker(s) [1].

A specialist mould is required which could be costly to produce [1], and this cost is not
offset/shared among a high volume of manufactured products [1].

Credit any other appropriate response.
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Question 2
Explain an:
(@) ergonomic feature of the keyboard,;
(b) anthropometric feature of the keyboard.

(©) The keyboard has a patent number. Explain the purpose of a patent number
and why is it essential for designers to apply for a patent number.

(d) The image shown is of a modern triangular light that a student has designed
and manufactured.

0] Calculate the surface area of the base triangle to the dimensions
shown below.

(i) The circle is waste material. Calculate as a percentage the amount of
material left in the second triangle.

AO3 AO4
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Candidates should demonstrate application of knowledge and understanding and are
awarded up to 2 marks.

1 mark for a feature of the ergonomic keyboard and 1 mark for a justification or supporting
comment.

e The keyboard is designed to allow a natural position of the wrists to be maintained
[1] so that the user does not over-stretch muscles and potentially cause strain [1].

e The keys in the keyboard are placed close together [1] to reduce the need to over-
stretch the fingers and potentially cause muscle strain [1].

Credit any other appropriate response.

AO3 AO4

la| 1b | 1c | 2a

2 (b) 2 2

Candidates should demonstrate application of knowledge and understanding and are
awarded up to 2 marks.

The keyboard is designed to suit the typical hand size of a male or female [1]. The designer
will have used specific anthropometric data to ensure the appropriate positions of all the
keys on the board for most users [1].

Credit any other appropriate response.
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AO3 AO4
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Candidates should demonstrate knowledge and be awarded up to 4 marks.

Award 1 mark for explaining the purpose and 1 mark for a justification or appropriate
supporting comment up to a total of 2 marks.

Award 1 mark for explaining why it is essential for designers to apply for a patent number
and 1 mark for a justification or appropriate supporting comment up to a total of 2 marks.

The purpose of a patent number is it gives exclusive rights to a new invention or process [1]
and is means by which a designer can protect his / her idea [1].

It is essential for designers to apply for a patent number, because without it the designer's
idea or invention has no protection [1] and the idea or invention can be copied, used or
reproduced by a competitor [1].

Credit any other appropriate response.

AO3 AO4
1b

2@)i |v |3 2

2@)ii [v |3 4

2 (d) (i) Candidates should demonstrate understanding and be awarded up to 2 marks
based on:
Tan 60 = height
75
Height = tan 55 x 75 = 107.1mm 1 mark

Area of the triangle =% x 75 x 107.1 (x 2)
Total = 8032.5mm? 1 mark

2 (d) (ii)
Area of a circle = 3.142 x r?
=3.142 x 272 =2290.5mm? 1 mark

Percentage left = (8032.5 - 2290.5) x100 =71.5% 1 mark
8032.5

Do not penalise for any errors carried forward. Continue to award marks if you can clearly see
the mathematical method used by the candidate.

Credit any other appropriate mathematical response.
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Question 3

(@) The main components of the toy have been injection moulded.
Use notes and a diagram to describe this process.

(b) Other than cost and the process of manufacture, explain two benefits of using
PVC for the parts of the toy.

AO3 AO4

Q3 la| 1b | 1c | 2a
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Candidates should demonstrate knowledge and are awarded up to 4 marks.

The candidate should produce a diagram with appropriate supporting notes to be awarded the
full 4 marks. Award up to 3 marks for appropriate notes without a diagram. Award up to 3 marks
for a detailed diagram but without any appropriate notes.

Responses may include:

e Polymer granules loaded into hopper [1];

e Archimedean screw moves the granules past the heaters where they soften [1];

e Softened polymer builds up at the injection point, Archimedean screw moves back
[1];

e When enough polymer has gathered the hydraulic ram moves the Archimedean
screw forwards which injects the polymer into the split mould [1];

e The mould is water cooled. The mould opens and ejector pins push the product out
and flash is removed [1].

Credit any other appropriate response. The requirement is for one diagram, but do not
penalise candidates who have produced more than one diagram.

® [ [ | | I [ [ [ [a] [ |4

Candidates should demonstrate knowledge and are awarded up to 4 marks based on:
1 mark for the benefit and 1 mark for a justified response.

e PVC is material that is water resistant [1], this makes it ideal for the toy because it can be
washed and cleaned easily [1].

e PVC lends itself to being mechanically recycled with reasonable ease [1] and the recycled
material is of value as it has many uses [1].

Credit any other appropriate response.
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Question 4
(@) Describe what is meant by rapid prototyping in this context.
(b) The blade has been designed using CAD.
0] Calculate the most cost effective material to use if the blade was to
be made from either aluminium alloy or nylon.
(i) Calculate the total cost of an order:
(iii) The original blade was manufactured from a blank circular disc 40mm
in thickness. What is the radius of the blank circular disc if the volume
is 4.52448 x 10 m*?
(iv) The machine removes 5% of material across the whole surface of the
blank circular disc. What is the thickness of the remaining material?
(c) Explain a benefit of performance modelling the cooling blade.
Q4 AQO3 AO4
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4 (a) Candidates should demonstrate knowledge and are awarded up to 2 marks.

Rapid prototyping is a process used to fabricate a 3 dimensional full scale model or
scaled model of the cooling blade [1] using three-dimensional computer aided design
(CAD) data [1].

Credit any other appropriate response.
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4(b) (i) Candidates should demonstrate knowledge and understanding and be awarded up
to 9 marks based on:

0.0062 x 10 x 10° = 6200mm® (Candidates must ensure they have the same units). 1 mark

6200/25 x £0.50 = £124.00 in Ali Alloy 1 mark
0.01 x 10° = 10mm?® (Candidates must ensure they have the same units). 1 mark
6200/10 x £0.10 = £62.00 in Nylon 1 mark

Nylon is the most cost effective of the two materials.
4 (b) (i)
6,000 blades x 62=£372,000

25% profit = 125 x 372,000 = 465000 1 mark
100

Do not penalise for any errors carried forward. Continue to award marks if you can clearly see

the mathematical method used by the candidate.

4b (iii)
Vol=3.142 x r?x 40 1 mark
r’=4.52448 x 10™
0.040 x 3.142
r= v3.6x10°
r=0.06m
diameter = (0.06 x 2) =0.12m 1 mark

4b(iv) Thickness of material

45.2448x 10“x 0.095 = thickness 1 mark
3.142 x 0.06 x 0.06

Thickness = 38mm Or 0.038m 1 mark

Do not penalise for any errors carried forward. Continue to award marks if you can clearly see
the mathematical method used by the candidate.

4(c) Candidates should demonstrate understanding and are awarded up to 2 marks.

Award 1 mark for a benefit of performance modelling and 1 mark for a justification or
appropriate supporting comment up to a total of 2 marks.

Benefits of performance modelling:
Ability to see proposals for the blade in two and three dimensions [1] so that:
e assumptions can be tested as early as possible [1],
¢ time can be saved and corrective development later avoided if there are problems
with the blade [1]
e itis possible to check sizes and fit of the blade and its components [1].

Credit any other appropriate response.
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Question 5
(@) Explain the meaning of the term 'Reverse Engineering'.

(b) The design of mobile phones is constantly changing.

(i) Describe the advantages of using ICT for primary research when
updating the design of a mobile phone.

(i) Describe the advantages of global production when manufacturing a
mobile phone.

AQO3 AO4
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5(a) Candidates should demonstrate knowledge and are awarded up to 2 marks.
Award 1 mark for an explanation and 1 mark for a justification or appropriate supporting
comment up to a total of 2 marks.
The taking dismantling of a product [1]
e to see how it works / its assembly / components [1]
e to consider how to improve the overall design of a product or its components [1].
Credit any other appropriate response.
5(b)(i) Candidates should demonstrate understanding and be awarded up to 4 marks.
Award 1 mark for each description and 1 mark for a justification or appropriate supporting
comment up to a total of 4 marks.
. Questionnaires and results can be processed quicker and faster using ICT [1].
. Data captured from primary research can be quickly changed into a visual format
such as graphs and pie charts to help understanding of the results [1].
. Questionnaires in an electronic form allow data to be updated continuously [1].
. The use of ICT can make it easier for the designer to target specific groups — e.g. via
a targeted email. [1]
. The use of ICT can make it easier for the stakeholder to complete a questionnaire
and submit their responses (help achieve a good return) [1]
. Data can be easily stored and manipulated electronically. (Hard copies need not be
retained — reducing physical storage requirements). [1]
. The use of teleconferences means that views on initial proposals can be expressed

without the need for people to be in the same room [1].
Credit any other appropriate response.
5b(ii) Global production advantages:

¢ Mobile phone companies may build production plants in various locations to
maximise profits by using cheaper labour thus lower operating costs [1].

They often build production lines close to raw materials to reduce transportation
costs and potentially make more profit [1].

¢ Mobile phone manufacturers may move production lines to less developed countries
but with a high population to increase their market share from that country [1].

e Global production enables mobile phone manufacturers to place manufacturing
facilities where there is local expertise / skilled labour / research facilities to gain a
competitive advantage [1]

Credit any other appropriate response.
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Question 6

Explain how the increasing use of named SMART materials has impacted on the design of
products found in the home.

AO3 AO4

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

Science
Maths

o1 | Total

v 5

Candidates should demonstrate understanding and are awarded up to 5 marks based on:

Nitinol SMA - Products made from SMA will return to their original shape when heated
above a certain temperature [1]. Spectacles — if these are deformed, they can be returned
to their original shape by placing in hot water [1].

Thermochromic polymers in kitchen appliances, used as safety warning devices.
Thermochromic polymers change colour with changes in temperature [1]. They can be
found on various kitchen appliances that are subject to heat. Some frying pans have a
colour indicator, as the heat of the pan rises the colour will change (become darker) to
indicate to the user that the temperature has increased [1], as the pan cools the indicator's
colour will change back to inform the user that the pan has cooled and is able to be handled

[1].

Credit any other appropriate response.
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Question 7

(@) Modern cars are mass produced and are assembled on a production line.
Analyse the advantages and disadvantages of using bought-in components
on a production line.

(b) Evaluate how designers are addressing the sustainability issues of
materials used in modern cars.

Q7 . AO3 AO4
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_% % 2a |2b |1c |2a | 2b | 2c [
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7 (a) Candidates should show evidence of deconstructing information to find connections
and provide logical chains of reasoning, and then apply this to be awarded up to 6 marks.

Advantages:
e Tracking of suppliers can be done via computer and stock ordered in advance so the
production line can run efficiently for 24 hours
e Save on man-hours and energy by not manufacturing in-house.
e Buying in products can save on production costs.
e Savings can be made by using a range of suppliers with each encouraged to be
competitive with its price.

Disadvantages:
e Production could be suspended if parts are not available.
¢ Quality assurance of the bought-in parts must meet requirements and the
manufacture buying in components may not have direct control over the suppliers
QA.
e Costs of bought-in parts can vary, e.qg. if there are currency fluctuations and the
parts are not priced in pounds (sterling).

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

2 3-4 | Good analysis of the 2 Applies a sound knowledge
advantages and disadvantages and understanding of
of using bought-in components designing and making
on a production line. A sound principles to the context of
discussion, which deconstructs using bought-in components
information and provides on a production line.
adequate connections and
reasoning. 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
advantages and disadvantages and understanding of
of using bought-in components designing and making
on a production line. Little principles to the context of
evidence of deconstructing using bought-in components
information and limited on a production line.
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
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7 (b) Candidates should show clear evidence of appraisal and/or_making judgements and
then apply this to technical principles to be awarded up to 6 marks.

Materials and the environment:

e Cars use multiple materials — the aim is to recycle as high a proportion as possible.

e Specifying plastics that once past their life expectancy, they have minimal impact on
the environment.
Designers are using recycled materials in the production of new cars.

e Life expectancy of components - making the parts last longer.

e Considering the whole design of the car being in terms of the environment and
energy used from design to the production.

Possible reference to aspects of the 6Rs
e Refusing to use materials that have significant environmental issues.
¢ Reusing recycled materials in the production of new cars (as above).
e Reduce the weight of cars by using aluminium for body shells.

Credit any other appropriate response.

Band | Marks | AO3 2b Marks | AO4 1c

2 3-4 | Good evaluation of how 2 Applies a sound knowledge
designers are addressing the and understanding of
sustainability issues of technical principles to the
materials used in modern cars. context of how designers are
A sound discussion which addressing the sustainability
appraises and/or makes issues of materials used in
judgements about how modern cars. Generally well-
designers are addressing the considered, relevant issues
sustainability issues of identified.

materials used in modern cars.
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 Applies a basic knowledge
how designers are addressing and understanding of
the sustainability issues of technical principles to the
materials used in modern cars. context of how designers are
Little evidence of appraising or addressing the sustainability
making judgements about how issues of materials used in
designers are addressing the modern cars.

sustainability issues of
materials used in modern cars.

There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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Question 8

Marketing plays a key role in ensuring the success of a product, when it is initially
introduced into the market place. Analyse the role of effective marketing to ensure success
to a manufacturer.

Q8 o AO3 AO4
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Candidates should provide evidence of logical reasoning or deconstructing information and
applying this to be awarded up to 9 marks based on:

Candidates could discuss:

Promotion- Media, Television advertising, Radio, Internet pop-ups, free samples, taster,
exhibit shows, demo etc.

Promotional literature - expand on cost effectiveness and features of the products.
Financial incentives - why pay more approach when we are the best.

Celebrity promotion support.

Feel the need to buy. Marketing can make people buy products that they don't really need.
Increase sales - measure the success of marketing.

Brand name is essential in a competitive market.

Quality marketing should aim to keep you one foot ahead of your competitors.

Marketing can be used to keep your name in the market place even if the product has only
gone through a minor development e.g. i-Phone updates/upgrades.

Marketing will also be aware of the best calendar times to introduce a product onto the
market e.g. Christmas, Easter, Bank holiday etc. are prime times.

Credit any other appropriate response.
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Band | Marks AQO3 2a Marks AO4 2c
Excellent analysis of the role of Applies a thorough
effective marketing to ensure knowledge and
success to a manufacturer. A understanding of designing
thorough discussion, which and making principles to
deconstructs information and 3 illustrate, with well-
demonstrates logical considered, relevant

3 5-6 connections and reasoning examples, how effective
throughout. Well-considered, marketing ensures success
relevant examples used to to a manufacturer.

support the discussion.

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

Good analysis of the role of Applies a generally sound
effective marketing to ensure knowledge and
success to a manufacturer. A understanding of designing
generally sound discussion, and making principles to
which deconstructs information 5 illustrate, with generally well-
and provides adequate considered examples, how
2 3-4 connections and reasoning effective marketing ensures
throughout. Generally well- success to a manufacturer.
considered, relevant examples
used to support the discussion.
There is a line of reasoning which is generally coherent, mainly relevant
and with some evidence and structure.
Limited analysis of the role of Applies a basic knowledge
effective marketing to ensure and understanding of
success to a manufacturer. designing and making
Little evidence of 1 principles to partly
1 1-2 deconstructing information and demonstrate, with limited
limited connections are made. exemplification, how effective
Few examples used to support marketing ensures success
the discussion. to a manufacturer.

There is limited evidence of relevant examples or structure.

0 No response or work that is worthy of a mark

©WJEC CBAC Ltd.




AS DESIGN AND TECHNOLOGY Sample Assessment Materials 72

Question 9

Products such as mobile phones, tablets and computers are often packaged in plastic
polymers such as polystyrene, polyvinyl bubble wrap and plastic coated card. Evaluate the
environmental issues of using such packaging materials.

© AO3 AO4
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Candidates should provide evidence of either appraisal and/or making judgements and
applying this to be awarded up to 9 marks based on:

Environmental issues and packaging:

All packaging creates environmental issues - Manufactures will say that the packing plays
an important role not just for protecting the contents but also the need for keeping the
product in the front line with respect to marketing.

Where possible use renewable sources so they don't deplete the raw material.
The source of the material should be considered - does the card/paper come from managed
forests.

A high percentage of packaging is often laminated with plastics and metals. Is this really
needed? This type of material is very difficult to recycle and often ends up in landfill sites.
Plastics and metals can also create pollution issues. Polyvinyl chloride is associated with a
number of environmental concerns, particularly the release of hazardous substances when
it's produced and disposed of.

The use of paper and boards should be chlorine free or bleach free.

e Many printed inks will cause environmental issues- manufacturers should consider
using water-based, ultraviolet curable and litho inks - instead of organic solvent-
based inks.

e Consider using water-based adhesives rather than solvent-based adhesives.

e All manufacturers should consider the issues related to Control of Substances
Hazardous to Health (COSHH) Regulations.

Energy and packaging: The energy used in the manufacturing of packaging should be clean
and from sustainable sources. To manufacture various forms of packaging will of course
draw on more energy- is the packaging really needed or can it be simplified and therefore
use less energy.

e Transportation of products and packaging. Increased packaging will of course take
up volume which will take up space and this will increase the need for more
journeys. Burning more fuel per journey. A need to reduce the issue of bulky
packaging is essential. Choosing packaging shapes that will maximise case and
pallet utilisation and transport efficiency.

o Computer-aided design/manufacturing (CAD/CAM) systems to plan more efficient
packages or component layouts.

Eliminate unnecessary layers of packaging.

Reducing unnecessary void space in containers e.g. where there is a carton board pack
does it really need to be placed inside a plastic bag as well?

Avoiding using fillers - such as expanded polystyrene blocks or bubble-wrap.

Considering using air as the packing medium to protect fragile products.

Biopolymers- The use of biopolymers should be encouraged as this form of packaging is
considered to be environmentally friendly as it is biodegradable — this should still be kept to
a minimum and not just used as an alternative.

Credit any other appropriate response.
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Band | Marks AO3 2b Marks AO4 2c
Excellent evaluation of the Applies a thorough
environmental issues of using knowledge and
plastic polymers for packing understanding of technical
products. A thorough principles to the context of
discussion which appraises environmental issues of
and/or makes judgements 3 using plastic polymers for
about the environmental issues packing products. Well-

3 56 | of using plastic polymers for considered, relevant wider
packing products. Well- issues identified.
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.

Good evaluation of the Applies a generally sound
environmental issues of using knowledge and

plastic polymers for packing understanding of technical
products. A generally sound principles to the context of
discussion which appraises environmental issues of
and/or makes judgements 5 using plastic polymers for
about the environmental issues packing products. Generally

2 34| of using plastic polymers for well-considered, relevant
packing products. Generally issues identified.
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.

Limited evaluation of the Applies a basic knowledge
environmental issues of using and understanding of

plastic polymers for packing technical principles to the
products. Little evidence of context of environmental
appraising or making 1 issues of using plastic

1 1-2 judgements about the polymers for packing
environmental issues of using products.
plastic polymers for packing
products.

There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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Question 10
Mountain bike frames are often made from aluminium alloys.

Describe the benefits of using aluminium alloys in the design of a mountain bike frame.

Q10 AO3 AO4
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Maths

1b | 1c | 2b | 2c

15 [Total

v 8 4

Candidates should demonstrate knowledge and understanding of technical principles and
designing and making principles and apply this to be awarded up to 12 marks based on:

The following points could be discussed:

Readily available and comes in different section shapes and sizes.

There are different grades depending upon the strength of the required design — the
candidate may also mention wall thickness increases the strength but also increases
weight.

Cost effective to use in bike frames. Competition between supplying companies is high and
drives the price down for the manufacturer.

Whilst more expensive than steel, aluminium is cheaper than carbon fibre and other 'high
tech’ materials.

Good weight/cost compromise.

Has a good strength weight to ratio - particularly high grade aluminium.

Perception of aluminium as a strong, light material can add to the perceived quality of the
product.

Use of aluminium can be used as part of a marketing campaign.

Readily available in tubular lengths and the joints are easily welded or glued.

Aluminium is resistant to corrosion (but can corrode when salts and chemicals come into
contact with it.) Often the tubular forms come already anodized to give further protection.
The natural finish is pleasing to the eye and the aluminium can be buffed to a mirror-like
form.

Many people like the styling of oversized frames — which are possible given the relatively
low weight of aluminium in comparison with steel.

Various finishes can be applied easily e.g. Lacquer to maintain the shiny form or sprayed
with different coloured paints.

The material is an ideal material for recycling.

Credit any other appropriate response.
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Band | Marks AO4 1b and 1c Marks AO4 2b and 2c
Demonstrates and applies a Demonstrates and applies a
thorough knowledge and thorough knowledge and
understanding of technical understanding of designing
principles related to the use of 4 and making principles related
aluminium alloys in the design to aluminium alloys,

3 6-8 | and manufacture of modern drawing upon well-
cycle frames. Well-considered, considered, relevant
relevant wider issues identified. examples.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.
Demonstrates and applies a Demonstrates and applies a
generally sound knowledge and generally sound knowledge
understanding of technical and understanding of
principles related to the use of designing and making
aluminium alloys in the design 3 principles related to
2 3-5 | and manufacture of modern aluminium alloys. Generally
cycle frames. Generally well- well-considered examples
considered, relevant issues are provided.
identified.
There is a line of reasoning which is generally coherent, mainly relevant,
and with some evidence and structure.
Demonstrates and applies a Demonstrates and applies a
basic knowledge and basic knowledge and
understanding of technical understanding of designing
principles related to the use of 1 and making principles related
1 1-2 | aluminium alloys in the design to aluminium alloys. Few
and manufacture of modern examples are provided.
cycle frames. Few issues are
identified.
There is limited evidence of relevant examples or structure.
0 No response or work that is worthy of a mark
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CONTEXTUAL CHALLENGE
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Duration approximately 40 hours
A defining feature of design and technological activity is that it is context
dependent, as are the outcomes of such activities.
The role of the contextual challenge is to provide an external stimulus for learners,
from which they will explore and clarify design problems and opportunities. This will
lead to the development of their own design briefs, which will inform and direct their

designing and making activities.

Learners will be assessed on their ability to analyse and respond to contexts, rather
than their knowledge of specific contextual areas.

Learners are required to select one of the following contexts as the basis of their
design and make task:

e How to improve the daily lives of people who have difficulty with mobility

Learners are expected to consider this group of people, their needs, and any
issues they have with performing everyday tasks.

e Improving the function of a household object.

Learners are expected to identify a household product and consider how its
function and use can be improved for a specific group of users.

e Sustainability in the home and our future needs.
Learners are expected to consider issues related to sustainability in the

context of the home environment and ways to accommodate our present and
future needs.
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