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Introduction

This examination was the first full sitting of the external examination since 2019. It was a new
A Level in Design and Technology (Product Design) in 2019 and has an externally-assessed
examination, reflecting 50% of the qualification assessment. Advance Information (Al) was
provided to centres for this examination series.

The overall paper contained several types of questions, which included short, medium and
long open-response questions, calculations and drawings. This provided increased rigour
over the legacy specification examinations because candidates needed a wider skill set in
order to access the different types of question.

There was a three-mark 'explain’ type question that required a candidate to give a fact
(sometimes knowledge in isolation and sometimes related to a specific context) followed by a
justification, which lead to a further conclusion or consequence. This type of question
provided additional rigour.

The long response essay questions, together with the drawing question, were assessed by
use of a levels-based mark scheme. This type of mark scheme rewards more able candidates
who can demonstrate greater depth and be awarded for knowledge and deep
understanding.

The feedback on individual questions will follow, together with commentaries on individual
responses.
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Question 1 (a)

This question required candidates to name two of the metals alloyed with carbon to produce
stainless steel.

The expected response was to state the two key ingredients of nickel and chromium;
however, this was seen infrequently and candidates suggested other metals that are added
to specialist stainless steels, which were nevertheless worthy of credit.

This did, however, result in a potential rise of ‘guessed’ answers receiving credit.

(a) Stainless steel is an alloy of iron, carbon and other metals.

Name two other metals that can be alloyed with iron and carbon to make
stainless steel,

N
\( / ResultsPlus
/'--t Examiner Comments

This is the most usual and expected response.

Chromium and nickel are the two key ingredients of stainless steel,
other than the elements listed in the question stem.

Total: 2 Marks

-  ResultsPlus
\

Examiner Tip
When the command verb is 'name’, a very short, often one word,
response is appropriate.
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Question 1 (b)

This question required candidates to explain two working properties of stainless steel that
make it a suitable material for the sink, related to the sink's typical use in a kitchen.

Two key properties - strength and durability - had been excluded by their incorporation into
the question stem. Candidates generally performed well, being able to identify key
properties. However, they often had the incorrect linking explanation, such as linking
toughness to scratch resistance, and hardness to impact resistance.

When the command verb is 'explain’, as it is in this question, a linked response is needed. So
here, for each part, candidates need to identify, or name, an appropriate property and then
give a reason or explanation of why that property is appropriate, within the context of the

question.

(b) Stainless steel has been used because the sink needs to be strong and durable.

Explain two further working properties of stainless steel that make it a suitable
material for the sink when used for food preparation and dishwashing.
(4)
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N { ResultsPlus
/‘--. Examiner Comments

This response has two fully-appropriate linked points relating to
toughness and corrosion resistance.

Total: 4 Marks

-

V \ ResultsPlus
\

) Examiner Tip

In 'explain’ questions, give a reason or explanation.
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Question 1 (c)

This question is a three-mark 'explain' question that, in itself, increases the level of challenge.

The question required candidates to explain why rubber is a suitable material for the plug.
The majority of candidates typically achieved two marks but only the more-able candidates
were able to expand their explanations appropriately, to include a third, relevant, marking

point.

(c) Figure 2 shows a sink plug.

Figure 2
The sink plug is made out of rubber.

Explain one reason why rubber is a suitable material for the sink plug.
(3)
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ﬂ/ < ResultsPlus
/--. Examiner Comments

This is a very good clear response, awarded three marks under bullet 1
in the mark scheme.

Total: 3 Marks

e N\

’/V ResultsPlus
\

) Examiner Tip
For a three-mark 'explain' question’, both expansion points need to
relate to the original identification.

\. J
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Question 2 (a)

The candidates were presented with a dimensioned drawing of an aluminium component
that had been milled from a solid block of aluminium.

The question required candidates to state two other methods of producing the component
from aluminium. The most common responses were extrusion, sand casting and diecasting.

Candidates performed well on this question.
This topic was included in the Al.

Here, the command verb is 'state' and a very short response is appropriate.
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2 Figure 3 shows a drawing of a component that is to be manufactured for use in a
consumer product. The component is to be milled from a solid block of aluminium.

s //@/

@ smmmm;mmu:@:;mm aluminium. N
- m& e
__'ResultsPlus

Examiner Comments

Here, the candidate is awarded two marks for identifying two
alternative methods of producing the component correctly.

Total: 2 marks
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Question 2 (b)

The candidates were given the weight of the original solid block of aluminium and were
required to calculate the weight of the finished component.

A number of approaches was seen but most used methods 1 or 3, shown in the mark
scheme.

Most of the higher-achieving candidates were awarded the full five marks.

In mathematics questions, full marks are awarded for the correct answer even if no working
is shown.

However, all working should be shown because if there is mistake in part of the calculation,
credit will be given for the parts that are correct.
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(b) The original solid block of aluminium was 135mm x 30mm x 45mm and had a
mass of 492g.

Calculate the mass of the finished milled component.
Give your answer in grammes (g) to 1 decimal place.

Show all of your workings.
(5)
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2 ResultsPlus

Examiner Comments

The candidate is awarded full marks for a correct response.

Total: 5 Marks

@) ResultsPlus

Examiner Tip

Show your working in mathematics questions.

GCE Design and Technology (Product Design) 9DTO 01 10



Question 3 (a)

The candidates were asked to explain a property of PET that makes it a suitable material for
the production of a blow-moulded fizzy drinks bottle.

Most candidates were able to achieve one or two marks.

Candidates should be reminded that some properties may not always be relevant to the
context of the question.
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3 Figure 4 shows a fizzy drinks bottle manufactured from polyethylene terephthalate (PET).

"

Figure 4
Polyethylene terephthalate (PET) can be blow moulded. . ‘
(a) Explain one other property of polyethylene terephthalate (PET) that makes it o B
suitable for the fizzy drinks bottle. .- L it
(2)

ResultsPlus

Examiner Comments

This response is awarded full marks for identifying and explaining an
appropriate property of PET that makes it suitable for use in a fizzy
drinks bottle.

Total: 2 Marks

ResultsPlus

Examiner Tip
Remember! Link your response to the context of the question.
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Question 3 (b)

This question required candidates to describe, using labelled sketches, the blow-moulding
process.

This topic was included in the Al and this fact was reflected in the quality of candidate
responses. A high proportion of candidates achieved full marks.

Candidates should remember that when asked to 'describe’, using labelled sketches, they
must provide both images and written content, in order to be awarded full marks.

(b) Describe, using labelled sketches, the blow moulding process used to produce
the bottle.

(4)

I equﬂr., s e e M e hecke)

2. h.‘m_ﬂd (leotic pusLuJ h-w-JL

¥ Wl He die
“t | ,, 2 Do e o lowd w2l
Mo Mgl e bl uabhlvg

T Mgk b e ode il o
l | @ | | Q\:ale ad h‘D

| ] {I 'h. ..'.r qug quj‘p ‘W"'ﬂ” H’t
z : plae stidiles, Ho die
Ad o Hy bRl can ke remove o

13 GCE Design and Technology (Product Design) 9DTO 01



-
.--"'--:

) &{ ResultsPlus
/---. Examiner Comments

This was a well-drawn and well-written response that included a
comprehensive description of the process.

It was awarded full marks.

Total: 4 Marks

-

" V ResultsPlus
\

| Examiner Tip

Remember to label your diagrams, when asked.

\.
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Question 3 (c)

This question required candidates to provided two three-mark explanations of why blow-
moulding has been used for the production of the bottle.

The command verb and associated mark tariff provide increased rigour.

This topic was included in the Al, however, the Assessment Objective allowed all candidates
to access marks across the range.

l (¢) Explain two reasons why blow moulding has been used for the production of
the bottle. =

{6)
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g ResultsPlus

Examiner Comments

This is a good, well-written response, providing appropriately-linked
reasons for why blow-moulding was used.

Total: 6 Marks
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Question 4 (a)
This question required candidates to give three features of critical path analysis.

This topic was included in the Al.

4 A manufacturer of consumer goods is considering replacing some of its products
with new and repurposed designs. This requires a lot of planning, preparation
and evaluation.,

(a) Critical path analysl§ is a planning method.
Give three features of critical path analysis.

(3)

1.1 denknes - basks fhat

1 j

a\___

ig ResultsPlus
Examiner Comments

This response receives full marks, demonstrating a sound
understanding of critical path analysis.

Total: 3 Marks
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Question 4 (b)

This question required candidates to outline considerations that need to be taken into
account when preparing budgets, in the context of financial forecasting.

This topic was partially-covered by the advance information.
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(b) Manufacturers need to undertake financial forecasts which include the
preparation of budgets.

Outline considerations that need to be taken into account when
preparing budgets.
(6)
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% ResultsPlus
Examiner Comments

This candidate demonstrates sound knowledge of key budget
considerations, covering a broad range of points contained within the
mark scheme.

Total: 6 Marks

A\
16\ ResultsPlus

Examiner Tip
Six key points need to be covered for a six-mark 'outline' question.
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Question 4 (c)

This question required candidates to give two forms that a trademark may take, to identify a
genuine product.

A proportion of candidates confused trade marks with patents, copyright and quality
markings.

(¢) A trademark allows a manufacturer to provide easy identification of their
genuine products.

Give two forms a trademark may take to identify the genuine product.

(2)
IR = e,
D A U o M NN SO g S T R B e T i

.-III:\ —F
ﬂ/ &{ ResultsPlus

/--. Examiner Comments

This is a frequent mistake - the candidate recalls other information
from the same specification topic area.

Total: 0 marks
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(c) A trademark allows a manufacturer to provide easy identification of their
genuine products.

Give two forms a trademark may take to identify the genuine product.
(2)

 Reibish StandadS  [tepacke

 Bopean Shnckd  badmartk

_ ResultsPlus

Examiner Comments
This response demonstrates a very frequent error.

Total: 0 Marks

(c) A trademark allows a manufacturer to provide easy identification of their
genuine products.

Give two forms a trademark may take to identify the genuine product.
(2)

2 O I SN e

4 \

_ ResultsPlus

Examiner Comments

A fully-appropriate response that is awarded full marks.

Total: 2 Marks

2

0\ ResultsPlus

The command verb 'give' requires a very short response.
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Question 4 (d)

This question required candidates to discuss the cost, sales, profit and market implications to
the manufacturer, during the various stages of a product's life-cycle.

This topic was included in the Al.

(d) Discuss cost, sales, profit and market implications to the manufacturer during the
various stages of a product’s life cycle,
(9)

WHEN. A PRODOCT.. 1S INTRODUCED. TME. MANIN. QRYECTINE. 1D TD. BRING...
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T0...6AN.. ATTRACTION).. 70 THE. ZRODUCT.. WE. THE. PROOLCT. THEN).....
ENTERS..GROWTH. WHERE _ THE  COMPANM. IS TEUING. T0. &)u..n .........
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OR..RAMSE. 0eAEnDING. 1E_ANU New. AEATURES ARE ADDED BIT........
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%Z ResultsPlus
Examiner Comments

This is an excellent, well-written response, fully covering the different
stages of a product's life-cycle.

Here, the candidate provides a comprehensive discussion that makes a
number of effective links between key content and demonstrates
thorough understanding.

There is considered and effective application to the context of the
question. Hence, full marks were awarded.

Total: 9 Marks

GCE Design and Technology (Product Design) 9DT0 01 22



Question 5 (a)

This was a mathematics question, requiring candidates to calculate the radius of a sphere
with a volume of 10 litres.

This required candidates to rearrange the formula for the volume of a sphere, and substitute
values into the rearranged formula in order to calculate the radius.

Candidates demonstrated good mathematical skills and a large number of candidates
achieved the full five marks.

5 A manufacturer has been commissioned to produce a solid sphere with a volume of
10 litres. The volume of a sphere can be calculated using the following formula:

V = (4nr’)/3
(a) Calculate the radius of the sphere.
1 litre = 1000 cm?
Give your answer in ¢cm to 2 decimal places.

10 IlEkre = 1000 Ocm3 )

10000 = b3
=2

o0 o = e 3

3°°_L.:__—-°° . 3= 2ag.232
P
r‘:3 38 32 -= 1k .37
Answer ... l 33-—‘ ______________ cm

—
=

N { ResultsPlus
/---.. Examiner Comments

Here, the candidate substitutes values into the formula first, before
rearranging it to solve the problem and arriving at the correct answer
of 13.37.

Total: 5 Marks
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Remember - when a question asks for the answer to two decimal places there is a mark
included for doing so, but also remember to use correct mathematical rounding.

1 litre = 1000 cm’®

A manufacturer has been commissioned to produce a solid sphere with a volume of
10 litres. The volume of a sphere can be calculated using the following formula:

V = (4nr’)/3
(a) Calculate the radius of the sphere.

Give your answer in cm to 2 decimal places.

(5)

Answer ... 13,77 cm

f

ig ResultsPlus
Examiner Comments

and solving the equation.

Total: 5 Marks

Here, the candidate rearranges the formula before substituting values
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Question 5 (b)

This was a mathematics question requiring candidates to calculate the mass of a sphere
using a supplied formula M =V x D.

The question also required a unit conversion.

(b) The s;:here is to be made from aluminium which has a density of 2.7 tonnes
per m’,

Calculate the mass of the 10 litre sphere in kilogrammes (kg).

1 tonne = 1000 kilogrammes (kg)

Use mass (M) = volume (V) x density (d)

(3)
m = vd . o1 < (v 2722)

= 274y

Voloooo ¢mt

vy =801 M

ANISWEE. . s R0

\(f( ResultsPlus
Examiner Comments

Here, the candidate is awarded full marks for calculating the mass of
the sphere correctly.

Total: 3 Marks

< ResultsPlus

) Examiner Tip
Remember you can usually do unit conversions either at the beginning
or the end, of a calculation.
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Question 6 (a)

This was a very accessible question.

The question required the candidate to name two marking-out tools used to mark out the
mortise and tenon joint shown in figure 5.

Candidates generally did very well on this question. The most frequent incorrect answers
were the naming of marking-out tools used for the marking-out of metals.

This topic was included in the Al.

When the question is about tools and equipment, make sure your response is appropriate to
the context of the question, in this case, a wood joint.

6 Figure 5 shows a wood joint that is to be used on a single piece of furniture. The joint
will be positioned and marked out using a pencil and other marking out tools.

B

P
Figure 5

(a) Name two other marking out tools used to position and mark out the joint
accurately and efficiently,

GCE Design and Technology (Product Design) 9DTO 01 26



p
|\
A
e

N &{ ResultsPlus
/'--. Examiner Comments

Here, the candidate names two tools used for the marking-out of
metals.

They are inappropriate for marking out a woodwork joint, hence zero
marks are awarded.

Total: 0 Marks

4 \ ResultsPlus
\

| Examiner Tip

Make sure you answer the question that is asked.
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6 Figure 5 shows a wood joint that is to be used on a single piece of furniture. The joint
will be positioned and marked out using a pencil and other marking out tools,

Figure5

(a) Name two other marking out tools used to position and mark out the joint

accurately and efficiently. (2)

1 G CONAR RS o S OUIARY, cocorisosons o o e

2 pw&ch/ﬁcf\at

a\___

ig ResultsPlus
Examiner Comments

Here, the candidate has also identified, incorrectly, two marking-out
tools appropriate to the marking out of the joint.

At A Level, it is expected that candidates should know the correct tools
for use when working in wood. Hence zero marks are awarded.

Total: 0 Marks

GCE Design and Technology (Product Design) 9DTO 01 28



6 Figure 5 shows a wood joint that is to be used on a single piece of furniture. The joint
will be positioned and marked out using a pencil and other marking out tools.

"'-..__‘_1‘.

Figure 5

(a) Name two other marking out tools used to position and mark out the joint

accurately and efficiently. -

3 EACCLLIOTIE, ..o Bt

_ ResultsPlus

Examiner Comments

Here, the candidate identifies correctly two appropriate woodwork
marking-out tools, albeit with some spelling mistakes.

Full marks are awarded.

Total: 2 Marks
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Question 6 (b)

This question required candidates to explain two reasons why batch production would be
used for the manufacturing of 50 identical pieces of furniture.

This topic was included in the Al and candidate knowledge reflected this. This question is,
however, a three-mark 'explain' question which, in itself, increases the level of challenge.

(b) The manufacturer has received an order for 50 identical pieces of furniture,

Explain two reasons why batch production would be used for the manufacturing

of the furniture.
(6)
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%j ResultsPlus
Examiner Comments

This is a good response with two appropriately-linked three-mark
explanations. Hence, full marks are awarded.

Total: 6 Marks

(T ResultsPlus
\_} Examiner Tip

Remember: for each explanation, both expansion points need to relate
to the identified reason.
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Question 6 (c)

This question required candidates to discuss the significance of health and safety laws and
regulations, to the manufacturer of furniture produced in a small workshop environment.

This topic was included in the Al.

In a discussion question, do not just list, or bullet point, issues: discuss the issues in a
balanced way, within your response.

(¢) The furniture is manufactured and finished in a small workshop environment.

Discuss the significance of health and safety laws and regulations to the

manufacturer of the furniture.
(6)
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Examiner Comments

Here, the candidate provides a comprehensive discussion that makes a
number of effective links between key content, and demonstrates a
thorough understanding.

There is considered and effective application to the context of the
question. Hence full marks are awarded.

Total: 6 Marks

Examiner Tip

' . ResultsPlus
\

'Discuss' questions need a balanced response.
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Question 6 (d)

This question required candidates to name two natural fibres that could be used to make
some cushion covers.

Almost all responses named natural fibres covered within the specification and mark
scheme. Occasionally, other correct responses were seen, for example, hemp.

The majority of candidates achieved full marks.

Each piece of furniture will be sold with separate padded cushions that have
textile covers.

(d) Name two natural fibre textiles that could be used for the cushion covers,

~ &{ ResultsPlus
/'--. Examiner Comments

This is a correct response and receives two marks.

Total: 2 Marks
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Candidates should read the question carefully. The key word here was 'fibre'.

Each piece of furniture will be sold with separate padded cushions that have
textile covers.

(d) Name two natural fibre textiles that could be used for the cushion covers,
(2)

1 eales

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

Whilst leather and suede are not a manufactured fabric, neither are
they natural fibre, being obtained from animals.

Hence, zero marks are awarded.

Total: 0 Marks

.l'f_‘\'

/\Vj ResultsPlus

| Examiner Tip
Read the question.
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Question 6 (e)

This was a mathematics question, requiring candidates to calculate the maximum number of

cushion covers that could be manufactured from one roll of fabric.

This proved to be a very accessible question, with a large number of candidates accessing the

maximum marks available.

Remember! In mathematics questions you are awarded full marks for the correct answer

even if no working is shown.

However, you should show all your working because if you make a mistake in part of the

calculation you will receive credit for the parts that you have done correctly.

(e) The textile fabric is in rolls 500m long by 1.3m wideanch cushion cover requires a
single piece of fabric 0.45m by 0.85m,

Calculate the maximum number of cushion covers that can be manufactured

from one roll.
{3)
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N { ResultsPlus
/'--.. Examiner Comments

Here, the candidate receives full marks for the correct answer.

Total: 3 Marks

-
Py

'f': \ ResultsPlus
\\

) Examiner Tip

Always show your working.
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Question 7
This question was a graphics question.

Candidates were presented with a component drawn in 37 angle orthographic projection.

They were required to produce an accurate isometric drawing of the component, on an
isometric grid, with the front corner and starting point shown.

The nature of the assessment allowed all candidates to access marks commensurate with

their ability.
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This is a good response, drawn with precision and accuracy, to scale,
with appropriate and consistent line style.
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ResultsPlus

Examiner Comments

The response is awarded full marks.

Total: 6 Marks
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and has some additional lines that should not be visible.

AVAY/
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ResultsPlus

Examiner Comments

This response was awarded one mark.

This is the most basic response, that goes sufficiently beyond 'no
rewardable content' to be awarded a mark.

Total: 1 Mark

ResultsPlus

Examiner Tip
Remember: if you are unsure of a question, try it. You may receive
some marks.

GCE Design and Technology (Product Design) 9DTO 01 38



Question 8

This question covered the style and design philosophy of the Arts and Crafts design
movement.

External and internal photographs of William Morris's Red House were provided as visual
stimuli. Candidates were used to this style of question, covering the design movements.

Candidates generally performed as expected and the question covered the full range of
academic ability in an appropriate way.

39 GCE Design and Technology (Product Design) 9DTO 01



Discuss the style and design philosophy of the Arts and Crafts movement and how it
may have influenced the house design shown in Figures 7 and 8,
{9}
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Examiner Comments

This is a good response that is awarded a high mark.

The candidate provides a comprehensive discussion that makes
effective and appropriate links to the visual stimuli in the question.

Total: 8 Marks
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Question 9

The question shows an image of a modern smart watch.

Candidates were required to discuss how modern technology and miniaturisation of
components have enabled the development of smart watches.

This topic was included in the Al. Such inclusion was reflected in the question's performance,
which was appropriately targeted across the grade range.
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43

9 Figure 9 shows a modern smart watch that offers a wide range of functions such as
fitness tracking, health monitoring, calendars and music.

Figure 9 Modern Smart Watch

Discuss how modern technology and miniaturisation of components have enabled
the development of smart watches.
' (9)
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/ ResultsPlus

Examiner Comments

This is a good response that is awarded eight marks, which is the
middle of Level 3.

The candidate has focussed appropriately on the technology and
miniaturisation that makes possible the existence of smart watches.

Total: 8 Marks

/'2 . ResultsPlus

Examiner Tip
Focus on the context of the question.
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Question 10

This question required the candidates to explain three advantages, to the user, of purchasing
glasses with photochromic lenses.

The question style of three-times 3-mark explanations in itself has added rigour. Generally,
candidates were able to demonstrate sound knowledge of photochromic glass within the
context of the question.

This topic was included in the Al. It reflected relatively strong candidate performance.

45 GCE Design and Technology (Product Design) 9DTO 01



10 Photo-chromic lenses are becoming a popular choice for people who wear glasses to
correct their eyesight.

Explain three advantages to the user of purchasing glasses with photo-chromic lenses

rather than standard lenses.
{9)
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iﬁ ResultsPlus
Examiner Comments

This is a good response, where the candidate provides three
appropriately-linked responses, and it was awarded full marks.

Total: 9 Marks
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Question 11

This was the standard format of the final question on the paper

The question required candidates to evaluate the performance of a reclining armchair and
footstool, with reference to aesthetics and user requirements.

This question was mapped across the specification, including some aspects covered by the
advance information.

The question performed fully, as expected.
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The chair has a steel frame and reclining mechanism, laminated beech base and legs,
and flame resistant foam cushions that are covered in leather.

Evaluate the performance of the reclining armchair and footstool with reference to
aesthetics and user requirements.
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Y / ResultsPlus
/--.‘: Examiner Comments

This is a very good response and is awarded full marks.

The candidate applies a comprehensive understanding of design
technology to the evaluation of the product.

They provide insightful analysis, in a well-balanced evaluation,
supported by relevant observations throughout the response.

Total: 12 Marks
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Paper Summary

Overall, the candidates performed very well. Very few blank responses were seen and the
provision of advance information had clearly helped candidates to avoid slippage of
performance following the pandemic.

Based on this examination, centres are offered the following advice for future preparation of
their candidates.

e Remember the completion of your coursework will also support your examination
performance, so think about what you have learned about materials and their properties
when completing coursework

e Consider any methods or processes you undertake whilst completing coursework - always
think ‘could | describe this process using notes and sketches'

e Plan your revision, effectively breaking down the course into small manageable chunks

e Practice drawing skills needed for the examination eg isometric, orthographic, nets etc.
Remember drawings are often presented in one format and you have to produce a
drawing of the same object in another format. In this paper, candidates had to convert
from orthographic to isometric

e Remember to learn the features, principles and approaches of the historic design
movements. This may help you in many ways throughout assessments, not only on
questions about specific design movements but all evaluative and design-based questions
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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