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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers are also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.
Advance Information for Summer 2022 assessments

To support student revision, advance information was published about the focus of exams for Summer
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on
our website.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Paper 2 series overview

Overall, the performance of the candidates in this series has been encouraging. The candidates are
starting to understand the structure of the examination and developing some excellent skills which can
be used throughout the rest of their education.

Candidates were able to use current examples in their responses, which enhanced the response.
Candidates who did well in the paper were able to break the question down and construct a response
which was focused on the question and gave concise responses rather than moving away from the
question. In the extended responses question, candidates who achieved higher level marks, were able
to construct a response that was structured well, with a coherent discussion on the required topic area.

Candidates who did not do as well struggled to construct their responses in line with the question, often
going away from the question and discussing matters which are not relevant. Another example of where
people struggled was in producing a flowchart and the required circuit diagram. It is suggested that in
their teaching candidates learn how to produce a flowchart from a for a problem. Candidates struggled
with using the correct shapes in the flowchart and how a flowchart works. Other candidates misread the
maths questions leading to simple mistakes which could easily be avoided by taking more time re-
reading the questions carefully.

Candidates who did well on this paper Candidates who did less well on this paper

generally did the following: generally did the following:

e used the advance information well. Aiming e got distracted by a single point in the question
their revision at understanding what may be and did not demonstrate across all the points
expected from the paper and researching required

some examples which they could use e were unable to produce a flow diagram of a

¢ broke the questions down and understood basic system, using correct symbols
what was being asked of them, answering all

the points in the question e made basic mistakes in the calculation driven

by not ready the question correctly

e were able to use their own examples from
their learning and embed them in their
responses.

e found it difficult to match their knowledge to
different situations.
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Question 1*

1* Stand-up paddle boarding (SUP) has become popular in recent years with a rapid growth in the
number of people trying out the sport, leading to an increase in sales of stand-up paddle boards.

The market now boasts a large selection of stand-up paddle boards with prices ranging from a
few hundred pounds to thousands of pounds.

Critically examine the factors that a company looking to develop a new stand-up paddle board
would need to consider, making specific reference to the different stakeholders affected.

Refer to information on page 2 and page 3 of the Resource Booklet. [14]

Most candidates answered this question well and understood the requirement for the answer to be in an
extended response, however some still used short bullet points.

Candidates who achieved the higher level bandings were able to focus on multiple factors the company
would need to consider and make them, specifically to the various stakeholders that would be affect by
those factors.

Most candidates made good use of the Resource Booklet, with the higher level responses being able to
relate the information to the factors being considered.

Some candidates spent too long explaining how they would get the information rather than explaining
what the factors were.

Some candidates listed points, which were mostly correct, but did not do a critical examination of them.

Level 4 responses were able to give a comprehensive examination of the different factors, showing clear
understanding of the impact on the relevant stakeholders.

5 © OCR 2022




A Level Design and Technology: Design Engineering - H404/02 - Summer 2022 Examiners’ report
Exemplar 1
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Exemplar 1 shows a Level 4 response where the candidate has identified multiple factors and linked
them to the stakeholders.
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Question 2

2  Selecting the correct paddle for riding a stand-up paddle board is vital for an efficient paddling
action and to reduce the strain on the user’s back.

Use the information on page 4 and page 5 of the Resource Booklet to identify the design
features and relevant data which a design engineer would need to consider when designing a
successful paddle for the SUP market.

Your response must refer to ergonomic and anthropometric requirements as well as the use of
materials in the paddle construction. You may use annotated sketches to explain your response.
[14]

This question was answered well by many candidates. Good responses were able to use the information
in the Resource Booklet making specific reference to the information given and relating it to their own
learning.

Candidates who gained higher level marks were able to talk about the three key parts of a paddle
outlined in the Resource Booklet: Shaft, Blade and Handle. They were able to use the data provided as
well as their own understanding of Ergonomics and Anthropometrics to construct their response. These
candidates also made the link between the materials the paddle would be made from and the useability
of it.

Most candidates took advantage of the space provided to produce sketches to help support their
response.

Level 4 responses were able to identify all the features of a paddle and were able to show sound
understanding of how ergonomics and anthropometric data could be used in the design of them. They
also would have referred to the different users of the paddle and where the paddle would be used and
looked at how this can affect the design.
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Exemplar 2
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Exemplar 2 shows a high Level 4 response where the candidate has discussed each feature in detail
referring to the Resource Booklet where needed.
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Question 3 (a)

3 (a) Stand-up paddle boards are made in different sizes to suit the weight of the user and the
load they wish to carry. The Resource Booklet contains data for five stand-up paddle boards.

A user has a mass of 80kg and they will also carry a backpack of mass 12kg and a paddle
of mass 3kg. They will use the stand-up paddle board in the sea.

Determine by calculation the most suitable stand-up paddle board for this user, ignoring the
weight of the paddle board.

Refer to Fig. 7 and the information on page 6 of the Resource Booklet. [6]

Many candidates answered this question well.

Those that achieved the maximum marks were able to show through calculation how they achieved the
answer. Candidates who did not show how they got to the answer .? often missed out on attaining full
marks?

Question 3 (b) (i)

(b) The NW20 air pump, described on page 7 of the Resource Booklet, has been specifically
designed to inflate a stand-up paddle board and is run from a 12V car battery.

The NW20 air pump is being used to inflate Board-16 to the pressure shown in Fig. 7 on
page 6 of the Resource booklet.

(i) Using Fig. 9 as the basis for your calculations, estimate the time taken for the NW20 air
pump to inflate Board-16 to the required pressure. Give your answer in seconds (s) and
show your working.

You will need to use the information on page 6 and page 7 of the Resource Booklet. [3]

Most candidates answered this question. Most were able to read the graph and establish the time taken
to fill 100 litres but did not then calculate the time taken to fill the required 250 litres.

Assessment for learning

@ Care should be taken when reading data from the resource booklets. This simple question was

made difficult for some by not reading the data correctly.
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Question 3 (b) (ii)

(i) Use your answer from part (b)(i) and the information on page 7 of the Resource
Booklet to calculate the electrical energy used by the NW20 air pump to fill Board-16 to
the required pressure. Give your answer in joules (J) to 0 decimal places and show your
working. [3]

Candidates who did not calculate the full inflate time for the 250 litres but used the 100 litre time had
their answer carried forward into this question enabling them to still access the full marks if they showed
the correct working.

Question 4

4

A start-up company wishes to develop an electronic Paddle Board (PB) Speedometer which
gives an indication to the user of the speed that the stand-up paddle board is travelling through
the water. Information for the proposed product is given on page 8 of the Resource Booklet.

The design engineers have been instructed to solve the following two issues to help with the
development of the PB Speedometer.

Issue 1:

To measure the speed that the stand-up travel board travels through the water, a suitable sensor
needs to be designed. This sensor must be able to be firmly attached to an inflated stand-up
paddle board but must be removable when the stand-up paddle board is deflated and packed
away. The electronic output signal from the sensor will be processed by a microcontroller.

An electronic sensor is required which can be attached to an inflated stand-up paddle
board and removed when the stand-up paddle board is packed away.

Issue 2:

The signal from the sensor will be processed by a GENIE-14 microcontroller and the speed of
the stand-up paddle board will be displayed to the user on a 5-LED bar graph display. Details of
the GENIE-14 microcontroller and the bar graph display are shown on page 8 of the Resource
Booklet.

A circuit diagram and a program flowchart are required to enable the PB Speedometer
system to function as described. The circuit diagram must show how the sensor and the
five LEDs are connected to the microcontroller. The program flowchart should indicate
how increasing speed causes more LEDs to light.

Use sketches and/or notes to determine suitable technical solutions that overcome the two
issues identified. Refer to information on page 8 of the Resource Booklet.
[16]
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The variety of this question appealed to some candidates, enabling them to produce some very detailed
responses to each of the issues:

Issue 1:
Out of the two issues candidates’ responses to Issue 1 were the strongest.

Where candidates achieved the higher level mark, they were able to show both elements of the issue
clearly, drawing on their learning throughout the course to demonstrate how they would approach this
issue.

Some candidates struggled to design a sensor for measuring the speed of the paddle board through the
water opting for a ‘black box’ method. Those candidates that excelled in this question showed high
quality systems that would measure the speed in one form or another.

Methods of attachment varied but the higher level candidates were able to demonstrate how the sensor
would be attached and removed when not in use. They made reference to the processes involved and
the materials that the attachment would be made of.

Issue 2:

This issue involved drawing a circuit diagram from the information given and a flowchart showing how
the system would work.

Most candidates were able to draw a flow chart to solve the problem. However, there were still some
candidates that did not use the correct symboils for a flow chart. The higher level response candidates
recognised the need to source a value from the sensor and then have some sort of comparison in their
flowchart to produce the correct sequence of LEDs at the output.

There were a number of candidates that were not able to draw the circuit diagram. Those that did
managed to draw a potential divider for their sensor, allocate a power supply and connect LEDs and
protective resistors using the correct circuit symbols.
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Exemplar 3
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Exemplar 3 gives a Level 4 response to this question. This candidate chose to use a GSP system to
monitor the speed which was acceptable. Other noticeable responses included Reed switches and
slotted-opto switches connected to a rotating disc powered by the water.

Assessment for learning

ideas with confined time frames. Some candidates’ drawings were of a low quality which made

@ Time should be taken throughout the course to develop candidates’ skills in communicating
it very difficult to understand what they were trying to communicate.

17 © OCR 2022



A Level Design and Technology: Design Engineering - H404/02 - Summer 2022 Examiners’ report

Question 5*

5* As a new company, the developer of the PB Speedometer will require investment for further
development and for getting the product onto the market.

Explain how enterprise can help drive the development of a new product such as the PB
Speedometer. Your answer must make use of examples from your own studies. [14]

This question was answered well by most candidates. It was clear that candidates used the advance
information well in preparing for their response to this question.

The best responses were able to make direct links with the Resource Booklet and importantly, their own
learning and experiences. The use of examples was very good in a lot of cases with candidates using
some clear examples that they had learnt about. It was also important for this question that they relate
how enterprise can drive the development of the PB Speedometer.

Most candidates recognised some of the ways that enterprise can help development, from
Crowdfunding, Venture capitalists and collaboration. They were able to link these to the PB
Speedometer and give some excellent examples of how these have been used with products on the
market.

While a lot of candidates responded very well to this question there were a few that seemed confused by
the term enterprise and therefore did not answer the question, thinking enterprise was a different thing. A
few candidates who knew about enterprise, either did not link it to the drive in development or did not
use their own examples of this.

This was an extended response question; therefore, candidates are expected to produce a concise and
detailed explanation. The use of short, sentenced bullet points is not appropriate for a response of this

type.
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M\‘\’\MW%MLQ ...... %m ..... NNz R WV —
Anoaalone.... Yo gres .. Yoo PradangoxS. Ao Mot e
REOOAAE S o N0 Yo i N mxﬂ?@oq\xmk&megked ..... Oy TR

000G A AN 00 S o T PIEMLERAS ...
e RS Seeedenmaked. coaMih k.. L 00cu WS

0ROV COS R TOLNOG, .. GRYTOALN . AP AXOM
AL COOMQONN. AnA. 2B, 00K O NG .. LMQ\% ......
SO 6in A SR ReCRM.... (400 neas coanuad Khern ...
Ao be i den e Sl 00 KA. OSSN . Cfm%wm\i
A8 O REpUSR K. R Xo... M.Q.(\QQ B SORCAIN ..
APQ\LCalrons. A% ... Tt %w@fm@ us-ué/kc& L0Y....
L0de. e, a&%rxzwr,w@mwugh*v@m
@A, Woxad’(& ... Blck C% AT NAIGARDADS - 2CaS .
AN B DOCAOA X AL SR ... %@C@.b@d\c\._..wmg ..............

Tp.. RELAAAELLS. A A DR speechanoeber.. o). ..

A0 MR Capra A, ... Q&m\& Hoedo,. RRESCOOA....

AMRLIOGR - T RO g il GO OOY . v . Yhed........
A28 N0 B R oo T SAdeh oo
WQWQ@W\@% ........ Celhedh...on...iaas.. e locaak ...

19 © OCR 2022



A Level Design and Technology: Design Engineering - H404/02 - Summer 2022 Examiners’ report

MRS Con ). STRCKS. .. 5. KA. LEUU ST - =
B I A S S N Y SR LY
.WQMC@C&? ..... % ......... UL Emwm%mgm
OOLeen X0 ... W%ko\ loawe o pyednose. 5.
:;%..\X' B Y S s Y WA S Y d\sv{wodd\k
OO O SERLERNC. ... QRUTEO..... O CAONQOOM e B0 N
BT CU VNN WRCICES v (IRUTY NS NV SR a2 N e S YOS oW =2 7% Z =~ Y
LGNS el e \K’\L\LL\M,\LS YN0V oW = T
WMN\WWM ...... OO ARG, ML
me,“%psg\ﬂ-m;x\)\a&(,%md\w .....
OO K. 3L Kp Noartd KA. SYOCKS... 0%, 1AL ...
ANOMME AN ASRS.p DE\.KMC&MM% Flaere..fo..

lncoaX ..

Exemplar 4 shows a good example of a Level 4 response.

Assessment for learning

@ The use of examples is key in this paper. A candidate who is able to use examples in their

response are able to give a more rounded response and make more links to real world

products.
When teaching topics, try and given examples of where this can be found, or encourage the

students to read more around the subject.
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