A level
Design and
Technology
Exemplar Portfolio for
Summer 2022 Assessment

Introduction
The following portfolio exemplifies how an original Component 2 submission from May 2019 may
look if the candidate produces a proof-of-concept outcome rather than a prototype, in line with
agreed changes for Summer 2022 assessment.
This portfolio includes slides where no change would be expected from previous series, which
are shown in grey. Where new approaches would likely need to be taken in response to changes
to the qualification for Summer 2022 assessment, these are shown in full colour, supported by a
slide of commentary, or are replaced with updated versions, particularly in areas of manufacture
and testing.
Assessment grids affected by changes to 2022 assessment:
3 Specification
9 Tools and Equipment
10 Quality and Accuracy (which has been removed)
11 Testing and Evaluation
(from the A Level Design & Technology [9DT0], Component 2: Non-Examined Assessment –
Marking Criteria for 2022 only)
The contents of this portfolio is designed to exemplify and summarise potential changes
candidates may wish to take, but does provide a formulaic approach for candidates to follow.
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General Guidance
Wherever possible, candidates are encouraged to continue to work in similar and comparable ways
to previous series, whilst following carefully the guidance set out by Cleapps in relation to D&T
practice and Covid-19.
Every effort has been made to reduce the impact to a typical approach to the completion of the NEA
component, and where direct modification to the assessment grids occurs, this reflects alternative
approaches which may be taken in relation to the production of evidence.
A Proof of concept approach
It is essential for candidates to reference to the intended final prototype and not the proof of concept
where it states as such in the assessment grids. Where both the proof of concept and prototype
terms are used in a grid, candidates have the choice to produce evidence using either.
For demonstration of tools, candidates need to show their understanding of tool and equipment use
for a final prototype, even if they subsequently make a proof of concept model. This is important to
not only retain as much comparability with previous series, but ensure candidates will progress onto
further study in the subject with sufficient technical knowledge typically developed through practical
application of equipment, tools, processes and techniques.
It is essential for candidates to show a discernible difference between early models they make and
use for demonstrating design concepts for Grid 5, and evidence of proof of concept models
produced for assessment in Grid 9 and 11. A discernible different will relate to later models with
prove specific aspects of the specification, their quality and accuracy, and associated making time.
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Specification
The specification should continue to be built on sound research from a breadth of areas,
however candidates who will ultimately produce a proof of concept in place of a prototype
will want to modify their specification criteria to provide opportunity for valid testing and
evaluation against the points they create on the back of this research. Below are examples of
how criteria could be reworded, and will help candidates present a valid chronological
portfolio of evidence where they are able to meet these criteria through modelling.
Book storage unit Pre Covid version
• It must store between 50 and 70 books
• It must have the facility to hold the books upright (not fall over)
• It must be able to hold a range of book sizes – from 297mm x 210mm to 180mm x 120mm)
• The unit is to be placed in the corner of a room and have easy access to all the books
Book storage unit: 2021 version:
• It must be able to be modelled to scale to show that the unit will hold the required (by the client)
number of books
• It must be able to be modelled to show how the books will be kept in the upright position
• It must be able to be modelled to scale to show how a range of book sizes would be stored
• It must be modelled to show how access to all the books could be facilitated

It is important to note that… even if a final
prototype is not available for testing (if proof of
concept is the final solution), the specification
Fitness centre: Pre Covid version
point must still show sufficient points that are
• It must have a footprint of no more than 4 square metres
measurable or testable using such methods as:
• It must have the facility to exercise arms, torso and legs
• It must be easy to clean or wipe down after use
• Modelling
• It must be able to support a person up to the weight of 120Kg
• Calculation
• Market research
Fitness centre: 2021 version:
• Client opinion
• It must be able to modelled to scale to show the required footprint is attainable
• Physical testing
• It must be modelled to demonstrate the range of required exercises
• The design solution model should demonstrate resistance to moisture (sweat and cleaning products) • Role play
•

The design solution should show by means of scaled calculations that the supported weight meets
the 120Kg limit.
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Update
The candidate has made comments about material selection here and on subsequent pages.
The NEA – Marking Criteria for 2021 assessment has not changed for grid 4 Designing a prototype, and therefore the assessment evidence should still relate to
the intended prototype including reference to intended use of the prototype and understanding of materials, processes and techniques relating to a prototype.
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Whilst the candidate continues to develop the product, working towards a prototype, they may have limited or no access to physical materials, components and
fixtures. In this instance, stock images will be appropriate to exemplify real physical elements relating to the development journey, and CAD development to
scale will ensure exploration of form, construction, and part interactions remain valid and rigorous.
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Diary of the making
The original portfolio included a four page diary of the making (shown
right), which documented the making of a prototype using appropriate
specialist materials, tools and equipment, in a workshop environment,
typical of a previous series. For the Summer 2021 assessment, the
changes will ensure candidates unable to access the same provision,
will be able to produce a proof of concept, and capture comparable
evidence, which we have exemplified over the following slides.
For this portfolio example, the work exemplifies how commonly
available materials, tools, processes and techniques that are safe to be
completed by students remotely, can be employed to make one part of
the proposed solution. The aim of this proof of concept made outcome
is to provide a physical object that can facilitate a level of testing that
would have been less valid if it were completed through virtual testing
and simulation. The work includes some reference to quality checking
and accuracy in measurements taken. The work could easily include
tolerance considerations or similar accurate work.
In this instance, the part made would form one of many proof of
concept models, proving different aspects of the overall solution.
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Diary of the making
Key points to note in a proof of concept diary of making
Health and Safety
Health and safety precautions and quality control checks can be demonstrated here,
although ‘safe working practice’ and ‘quality control measures’ should be referenced to
the intended final prototype/product and NOT to the proof of concept.
Commentary
Explanations are required that explain how the intended final prototype would have been
manufactured. Secondary sourced evidence can be used but detailed explanations need
to be included, so that grid 9 of the mark scheme is fulfilled.
Accuracy/tolerances
It is evidenced in this proof of concept making diary that a drilling jig would aid in the
manufacture of a subsequent fully functional prototype, and that it would be possible to
produce precise and accurate products to tight tolerances using this tool. This type of
consideration can be made in many areas
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The single walled
corrugated card was
accurately marked
out.

Each component part was
precisely cut using a Stanley
knife and anti-slip cutting ruler.

To produce the holder rail in card, the side panels were
produced with a rebate, to improve strength. The slot
was cut accurately using a drill and Stanley knife

Using PVA glue, the single
layers were stuck together to
form a stronger laminate of
the exact required thickness.

The glued surfaces were held
together with masking tape
while drying. Heavy books
were also used.

The side panels were attached to the base of the holder
rail, using PVA glue and were held in place while drying,
using weights and tape.

To ensure the thickness of the
laminate was correct, a
quality check, using a steel
rule, was carried out.

The holder beams were completed with 5mm radiused
corners and the 4mm diameter location holes.
Two of both components were produced to allow a
demonstration of the repeated use of the jig in order to
show consistent quality.

In order to demonstrate how repeated accuracy might be achieved in a final prototype, a
drilling jig was manufactured. The jig was then used on the proof of concept to show how it
might work on the actual product.

The coffee
capsule
box was
used as
the casing
and the
centre was
marked to
locate the
drill plate.

An expanding drilling jig
was designed, so that it
would expand from
200mm to 420mm in
order to accommodate
both the holder rail and
holder beam.

Drill plate to be placed in
the middle of the jig.
Single
walled
corrugated
card was
accurately
marked and
precisely
cut.

1
2
3
Pop rivets
used as
removeable
locating
pins.
The drill plate glued in place on
the casing using PVA glue.

Three adjustable sides manufactured from
the corrugated card. Folded and glued to
allow them to slide into the casing.

Configuration for drilling the 420mm long holder
beam.

End plates manufactured from corrugated
card and end plugs laminated from three
layers, to ensure a strong bond.

Switching from one configuration to another.

The complete set of jig
components.

Configuration for drilling the 200mm long holder rail.

Three
sliders.
Sliders 1
and 2 for
drilling the
holder
beam and
sliders 1
and 3 for
drilling the
holder rail.

The holder rail was fitted into the jig. For the purposes of the proof of concept, the drilling points will be marked out only, rather
than being drilled. If this were the drilling jig for the functioning prototype, then the jig and component would be clamped in place
on the pillar drill.

The jig was then expanded and the holder beam was fitted. A
spacer was required to lift the beam to the correct height.

Again, wire nails were used to mark the drill centres.

Wire nails were used to mark the drill centres.

For the purposes of the proof of concept, a hand drill
was then used, on a fast speed, to drill the holes
accurately on each of the pre-marked centres. If this
were the Aluminium components for the functioning
prototype, then each component would be drilled
through the jig, in place, on the pillar drill.

The final holes were drilled in the holder beam.

The holder beam and holder rail were assembled using M8
machine screws, washers and wingnuts.

The holes lined up perfectly demonstrating that the jig
allowed the components to be drilled with precision and
accuracy.

For the purposes of this test to establish if the use of a jig could guarantee
precise and accurate manufacture, two of each of the above components
were produced. Demonstrating that repeat manufacture was possible.
The second configuration was tested, set up
for use with the kayak. Again the components
and holes lined up well.

A final test, using a set square, shows that the
components are attached together at 90°

Specification 12.2: The proof of concept should demonstrate, with the use of jigs, that the
final prototype could be manufactured with precision and accuracy, to tight tolerances.

Update
Where a candidate is evaluating the manufacture, but has completed one or more proof of concept models in place of a final prototype, it is important that they
consider what they were able to make, and make connections to the subsequent manufacture of a final prototype.

Update
Candidates will be expected to compile images of their proof of concept models in context wherever possible to show how their making has partly supported
the justification of the selection solution in meeting the brief. They may wish to role play, digitally superimpose, or replicate situations in which the proof of
concept can show where and how it would be used.

Testing and Evaluation
If a fully functioning prototype is submitted, it can be tested and
evaluated in the usual way according to the specification. If however
a proof of concept has been submitted as the final solution,
candidates must demonstrate and evidence, using their model or
series of models, their knowledge and understanding in order to:
• Perform an analysis of the prototype or proof of concept that
includes testing against the specification. If a proof of concept
approach is used, candidates will be able to test against their
updated specification criteria, but may also be able to predict the
performance of a subsequent prototype against any criteria the
proof of concept is unable to. This would include real testing,
modelling a situation, mathematical modelling, demonstration of
use, role play, factual information and personal opinion to
support the analysis (with the expectation that personal opinion
does not form a significant part of the analysis).
• Evaluate the prototype or proof of concept in how it meets the
needs, wants and values of the client/end user. If a proof of
concept approach is used, candidates will need to evidence their
regular contact discussions with their client and show how their
design might meet the demands of a more rigorous specification
and the needs of the client
• Analyse and evaluate the impact on the environment, including
life-cycle analysis of the final intended prototype and NOT a
proof of concept solution.
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Testing and Evaluation
Key points to note for proof of concept testing and evaluation
The proof of concept evidence needed from the candidate must demonstrate an
understanding of how a fully functioning prototype may function if they had been able to
make it. It could include a single concept model or several part models through which the
candidate can demonstrate and evidence their knowledge and understanding of their
prototype.
It should therefore be considered that proof of concepts models, to be valid made
outcomes, are able to perform a valid function relating to the specification, even if it can
only perform in a significantly reduced or scaled way. The use of mathematics to predict
full scale or final prototype performance, alongside CAD simulation, should be sufficient
to prove that a solution will meet a brief and user needs.
Any made models and CAD simulations used in the development of a final solution
should not be used as evidence of later stage Testing and Evaluation. To gain credit, it
should be new work, though it is understood that CAD models will be reused to run new
virtual simulations, and should be conducted under specific or scaled parameters.
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A practical example follows and shows how the proof of concept approach might work
using a pre-existing project as the basis for comparison

The original project solved the issues of transporting a kayak to water using only a bicycle
and then transporting the bicycle while using the kayak. The original folder is available for
comparison.

Above are photos of the prototype for the original folder

The production and testing of proof of concept 1

Testing specification point 2.1: Transport a bike and kayak of ranging sizes

Specification 2:1 might be modified to read: The proof of concept
should show that the final transportation prototype should carry a
kayak which may range in size from 3M to 4M in length and a bicycle
ranging in size with wheel centres from 1M to 1.1M

Proof of concept model 1, using CAD
2. Each of
the items
were resized
to match
those
identified in
the research
slides
1. Using SketchUp online, download stock images of non-manufactured
products from the on-line 3d warehouse. Kayak, wheels and bicycle were
downloaded.
4.
Components
were tested
for fit during
creation.
Specifically,
does the
‘holder’ fit the
bicycle wheel
of the user
group?

3. Each
component
was drawn
to scale

5. Every developed
and finalised
component was
drawn precisely to
the give dimensions

6 The finalised drawn components
were assembled into the developed
configuration. Two sets of ‘holder’
configurations were produced, one
for the bicycle and one for the kayak

Various views of the final assembled drawing of
the trailer. Set up for use with the kayak.

Test 1:
To see if the larger
kayak fits the
transportation
system.

The kayak was enlarged to a length of
4M on the CAD drawing.
Conclusion:
By scrutinising
both the end
and front
elevations, it is
clear that the
larger kayak fits
the trailer.

From research
Test 2:
To establish if the smallest kayak will
fit the transportation system.

The kayak was reduced in
size, on the CAD drawing,
to a length of 3M.
Conclusion:
Once again, by looking at
the two views, the end
and pictorial elevations, it
is clear that the smallest
kayak fits the trailer.

The kayak and the bicycle were swapped over on the
CAD drawing in order to establish if the largest and
smallest bicycles would fit the transportation system.

Test 3:
To see if the
smaller bicycle fits
the transportation
system.

From research

The bicycle was reduced in size
on the CAD drawing, to the
dimensions of the smallest
bicycle, with wheel centres 1M
apart
Conclusions:
It is clear that the smaller bicycle
actually fits on the trailer and that
the tyres fit in the wheel holders;
however, the wheel is not fully
supported and the middle supports
interfere with the chain and pedal
system.
Test 4:
To see if the larger
Bicycle fits the
transportation
system.
The bicycle was enlarged on the
CAD drawing, to the dimensions
of the larger bicycle, with wheel
centres 1.1M apart
Conclusions:
The larger bicycle is too long for the
trailer and the attachments cannot
be adjusted to allow it to be any
larger. It can be seen therefore that
the transportation system does not
fully match specification point 2.1

The production and testing
of proof of concept 2

Testing specification points 12.1 and 12.2: being designed and
manufactured with precision and accuracy

Specification 12.2 might be modified to read:
The proof of concept should demonstrate, with the use of jigs, that the final prototype
could be manufactured with precision and accuracy, to tight tolerances.

A drilling jig would
ensure that the two
parts of the
assembly will locate
accurately.

Holder rail and holder beam assembly

This assembly
will be
produced as a
full sized
proof of
concept card
model

The holder rail and holder
beam, that the kayak and
bike holder fits on, needs
precision manufacturing.
Sketches were
produced of the
components to be
modelled and a jig
design was
developed.

A coffee
capsule
package was
used for the
jig

The single
wall
corrugated
cardboard
from a
delivery
package
was used

The tools and
equipment
used in the
manufacture of
the concept
proof and jig.

Modifications
Where candidates have created proof of
concept models, it would be an opportunity
for their subsequent modifications proposals
to be produced as physical changes to the
original proof of concept models, rather than
in sketched format, which were evident in this
portfolio.
The opportunity to model modifications will
also allow candidates the chance to further
evidence practical application, and also
experience an opportunity to hack and update
their previous made outcomes as an iteration
of the first attempts.
In the following example, there was been an
attempt to identify from specific user
feedback, a modification to a specific part of
the modelled solution, which will improve
usability.
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Suggested modifications to the design, once the customer had viewed the proof of concept
and concluded that. ‘To convert from one configuration to the other was too strenuous’.

Modifications

The components were then reassembled to test if the new
arrangement worked and if it made the transformation from
one configuration to another, less strenuous.

Using a compass, pairs of holes were linked with a quartercircular track to allow the components to be rotated. The
curved slot was then cut with a compass cutter.

Conclusion: The circular tracks allowed the holder rail and
Bike
holder
beam to be rotated more easily, without having
to Kayak Transportation - Proof of Concept 18/10/2020
Changes
for 2021
remove all of the machine screws. Two had to be removed
The assembly set up for use with the bicycle
but the remaining pair only needed to be loosened.
wheel.
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The assembly converted for use with the curved under
surface of the kayak.

No Change
Here the candidate has conducted an LCA for the prototype. It would be expected that the planned prototype would be discussed for 2021 assessment, though
elements of proof of concept discussion may aid the student in some instances relating to fabrication and materials.

