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Coursework Handbook

Introduction

This handbook has been devised to support the planning and delivery of the Cambridge O Level Design &
Technology syllabus. It includes marked examples of candidates’ work representing a good range of marks.

It aims to improve your confidence in:
e developing effective and appropriate coursework projects
e applying the assessment criteria.

How to use this handbook

Read through the handbook, then download from the School Support Hub the sample projects A, B and C and
compare your marks with those of the moderator. The moderator's comments on the marking are provided to
offer insight into how to apply the mark scheme. We strongly recommend you view projects on screen so you can
expand the images, and if they are printed, but if you are going to print them, we suggest you do so at A3 size.

The project component of this qualification is marked by Centres. A sample of your marking is then sent to
Cambridge International where it is externally moderated to ensure accuracy and consistency across the entire

cohort.

Additional support materials can be found on the School Support Hub.
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Section 1: Suitable projects

1.1 Syllabus requirements

The syllabus requires learners to take three components:
e compulsory component Paper 1: Product design
e compulsory component Paper 2: Project
e an optional component — learners take one paper chosen from the three below:
o0 Paper 3: Resistant Materials
o Paper 4: Systems and Control
o Paper 5: Graphic Products

Each learner is required to undertake a personally identified project. They should produce this during the last two
terms of the course. The timing means that your learners will be able to make full use of the knowledge acquired
and the skills they have developed during their course. The project is likely to focus on the optional component
your learners have taken, although there may be some overlap. For example, learners may wish to use
electronics and / or mechanisms in their resistant materials project.

The work presented for assessment will typically be in the form of an A3 size design folder and a made product.
Learners are encouraged to make full use of the range of ICT available to them for their project work. Freehand
sketches, hand-drawn technical drawings and computer-aided design (CAD) generated drawings are acceptable
for submission. The design folder must include sufficient photographs of the made product showing an overall
view together with detailed views of parts or sections showing evidence to support the marks awarded for product
realisation.

Photographs of particular construction details, or stages in the manufacturing process also help to confirm the
quality of the product. The made product itself is not to be submitted for external assessment unless it is a 2-
dimensional (2D) graphic product.

1.2 Choosing a project

Design & Technology is, above all, a practical subject which requires learners to produce made solutions to the
design tasks undertaken. The product may or may not work successfully but learners should not be dissuaded
from taking on challenging projects. All designers succeed and fail and most make many prototypes before they
achieve a breakthrough.

Learners should be reassured that products which do not achieve the intended objectives can still be awarded
high marks. In these cases there should be clear evidence in the design folder that the required process has been
followed and that areas of failure have been identified with reasons given.

There is, however, a considerable difference between challenging and daunting. You will know the strengths and
weaknesses of your learners and, as such, your initial guidance on the choice of project is vital.

The selection of appropriate projects may be approached in several ways. Some Centres give learners a free
choice to identify their own design need from which they wish to work. They can discuss its suitability with you
and modify as necessary. In others, the teacher may wish to give a group of learners a limited number of
appropriate design tasks from which they choose one. Learner interest in the choice of project will help to
maintain a motivated and determined approach to coursework.

There is no right or wrong method of approaching task selection, but the chosen method may reflect learners’
levels of ability, or the nature of their previous experience of Design & Technology. It is inadvisable to allow
learners to simply make what they want as this may lead to inappropriate project outcomes that do not reflect the
required structure for assessment.

Whatever method is used, it is vital that learners take on tasks that can be completed in the time available and

which allow them to respond to all sections of the design process in the assessment criteria. It is also important
that learners are allowed only to take on projects that have a level of demand appropriate to their abilities.
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Many successful projects start from a learners’ own area of interest or hobby, or from a real design need found in
their living environment. However, many extremely interesting and challenging tasks arise where a learner has
investigated some social or community design need outside of their normal experience.

In order to access the full range of marks available, learners should avoid identifying the product outcome at the
start of their project. What they should do is clearly identify the design need as this will encourage greater
engagement with the design process. A statement such as, ‘| am going to make a coffee table’, is an example of
where a learner has identified the project outcome, and this should be avoided. Similarly, learners should not take
on a task that reflects a scientific or engineering approach as the resulting work may contain too much knowledge
content and prevent them from producing and evaluating a meaningful, or working, product.

1.3 Project outcomes

Projects that focus on the Resistant Materials or Systems and Control options are usually straightforward. The
main difference being that the Systems and Control projects will normally include consideration of aspects of
electronics, mechanisms and structures. Learners should not be allowed to develop projects that focus solely on
electronic circuits or mechanisms at the expense of the housing for the parts. A design process of the required
nature for this assessment is only complete when the outcome is a usable and safe product or final prototype.

It is possible for the outcome to be a model, but this approach is only acceptable when the specification states
clearly that a model will be produced and gives reasons for this. For example, a model of a bridge, for testing
purposes. Many learners produce excellent architectural models which can be used to clearly show details to a
client.

In the case of architectural design, the made product should be a well-constructed architectural 3D model. The
model should be evaluated for its quality and effectiveness. Models are not appropriate as made products in other
specialist options. For example, it is inappropriate to produce paper / card models as the final outcome for
products that should be manufactured using resistant materials. Learners should create a product that can be
properly tested and evaluated in the environment it is intended for.

If learners have chosen the Graphic Products option, their made product could be in 2D or 3D form. If it is 2D, the
folder will contain all the preliminary design work and the made product. If the graphic product is 3D, the folder will
contain all the preliminary design work and photographs of the made product — 3D made products are not to be
submitted for moderation. It is essential that images which are part of a graphic product should be included in the
folder and, if the scale is appropriate, developments / nets should be included.
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1.4 Structure

There is no agreed or prescribed design process that has to be followed. Learners should be encouraged to
structure their work in line with the assessment criteria contained in the syllabus. In this way, the guidance for
learners will be clear and following this structure will mean that they will not miss out any of the evidence required
for assessment. Having projects which follow similar structures will also make marking easier and where several
teachers are involved should make the process consistent and reliable.

Cambridge International does not attempt to stipulate the number of pages required for the design folder as
assessment is based on quality and not quantity. Learners should be encouraged to evidence this by making best
use of time and space with appropriate and relevant information clearly presented on each page. They should
avoid overly large fonts, large headings and unnecessary embellishment.

The marks available for each section of the design process should give some indication of the proportion of time
which should be given to each. As already stated, various approaches and content are to be expected depending
on the nature of the task. The following guidance is intended to cover the information which should be included as
evidence for each section of the assessment criteria.

1.5 Content

The content of each project will reflect the needs and requirements of the design problem being addressed. The
way the project is structured should mean that it covers all of the assessment criteria. This does not imply a rigid
linear approach to designing and making. Learners are expected to carry out further research as they explore
ideas and develop proposals. The following points offer guidance for each of the assessment headings as set out
in the syllabus. In some cases, examples are given of the type of content that might be included. These must be
seen as examples only, as there will be considerable variation in actual content depending on the design problem
and outcome.

1.5.1 Identification and analysis of a need or opportunity leading to a design brief

Learners are required to state clearly a need or opportunity and to consider aspects of the design problem. This
should include the context, situation and how these affect the intended user. A targeted questionnaire or
interviews with possible client(s) can help learners to show that they have a good understanding of the needs of
the potential user group. They would benefit from looking at the needs and expectations of the selected users. It
may be useful for them to consider the type of environment in which the designed product will be used and
highlight key issues.

Examples of questions that might be asked and answered include:
e Where does the problem exist?
e Whom does it affect? (Consider their age, gender or any particular problems, etc.)
e What are the consequences of the problem?
e What are the financial implications?
e Are there solutions already available?

This should be followed by a clear design brief stating what they are going to do.
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1.5.2 Research into the design brief resulting in a specification

In this section, learners are required to identify the requirements of the brief and to collect relevant
information and other data. At this point, learners should not propose any solutions or even start to suggest
ways of helping the situation. They should simply outline different aspects of the problem. Your learners
might wish to consider existing products to help gather information.

Learners should avoid simply repeating extracts of information on materials, constructions, fittings and
finishes from textbooks. Instead, they must produce evidence of having considered a range of ideas in order
to access the marks available. For example, if they were attempting to create a product to store art / graphics
equipment, the following might be considered, and relevant data collected:

e Where the product would be situated?
Would there be a need to make it portable?
How many items of art / graphic equipment would the product need to hold?
What would be the size-range of the equipment?
What form of storage would be most accessible (e.g. vertical or horizontal)?
Could the storage have another function, e.g. hold paper while drawing / painting?

As well as researching the particular features of existing products and gathering information and data such
as ergonomic or environmental factors, learners are also expected to collect information directly relating to
the user and their needs for the product. This is often done through the use of interviews, surveys, letters,
emails and internet research.

From the outcome of this research a list of specification requirements is produced. The points should be
relevant to the particular problem and well justified. They should not be generic, such as: ‘Must be safe’.
However, safety issues might be covered in a statement such as: ‘Knives or sharp pointed tools should be
held securely so there is no chance of the user cutting themselves when using the product’.

Many learners include approximate cost in their specifications, but few include other quantitative
requirements such as maximum and minimum dimensions and / or weight where appropriate.

The specification they produce should be used by learners when they are evaluating their ideas and when
making a final evaluation of the made product. However, they should not simply use the specification like a
checklist but should clearly evaluate the extent to which their proposals meet the specification. Learners may
wish to add to their specification later as a result of exploring new ideas or developing their proposal.
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Similar Products On The Market
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Tealures my producl shoukd bawve, This way | can design a anigue procddct which doss. nat kave a direct
rivael. | will do Ihs by addressing the features, costs, mabeiats, lunclions and power supples of 1he

analyzed producis.
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of degie. Triz produd is urdmkindy cul of my peskle price range o
$I60,20, ILocets s maich because o ooin seing Isdone ot kame scae and
hncm.y: Ihr predue: dogs rol have mamy campal o 1L s made Lo sorl coins
ira kul woss ma dfam it @y 1 cenchann, the sl Sakee | ookl
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53l more sspensive tham whal | plam my podud % ool Tha
product almost completaly snswars iy dasige briaf, bl € doss
ol keep e coine el sl it doss nol look akigant In
eoreluaien, | ookl UEg tha Comting sysham used by INe product

Systems & Control

This [k A abectacie Goin S00a, Ihough || Ras roughly the some
o purpose a5 my product. Ewarks by faecisg e ound ina 15
want whinbn deizs s on. s okorank pad s I
fing & af he wrappng o the mivs Tis
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afed hzs an aimsiie cxang. One e other hand, e meng
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Fraacryhe 1 coses 322,00, which wa ke s relalivedy |
product resoonds fo my design tewl ol gy since
eoiny Bl BB 1 in @ wary cffanet wary tan misa. Overal, |
Eeizezhal s producl, sven though k sots diffrend s oed coirs,
e nirl harem the festures my product nescs ko bs saoeesful 1n
ackiwmiteaim

Example 5

The learner
has
researched
similar,
existing
products to
identify

ru md-uu u Far plaskie booes used o sord The coins. for mire

positive and
negative
features that
will help them
to formulate a
specification
and inform
their design.

Conchsion:

harwe b 5 11158 Gant B6RE03 SR
be bath mechanical and
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achistn & DAt TS ARPRATANDS
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Systems & Control
Specifications L

Thes page conta s the spacfications thal iy research shows are opdimal for my produst In
W M cha g, allaf this specificetiens should be mat.

Commeriary;

In this sealion | Fave produced a list of specifications which my product must
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Example 6

Funzhian The product musl be able o sorf 2 range of ecing. The pm]dmt_ The lable o tha 'afl are the specifications.
must have a locking Syslem whizh oy opens when & coda |z | hawe alse proguced o latle by which Lo jucge eash design dag. It USES @
antered, Must lall yau when each diases i il nurnbier system fram 1t 8, 1 mesning notmetlhe spepfcah;n and 5 meaning Th|S iS an
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| Cost | The preduct costs arcund $20 1o manufacture, herefore. the .
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appeal 1o bank tallerz in a warking atmosphena Safety Th A
S P elr
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The product must slsc ba ecc-frandly and is ofect on the W Commentary
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= Environment p
Ergonamics | The producl must have drawers which can be comfortably = .
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- : Finish o
Finish The protoiype must have a professional, vamished, woocan Scale of Production | .
finish but musl have anough space in the casing o e peinted
willva zank's kego or cxlours
Soaka of | The produc] must Be sroduced in mass, thensfars the design
Produztion | must be kepl sivle anough i o his.
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IGCSE Design and Technology Specifications
!-mu.numw N

st ACLE!
A i i i

|—Fleld Essential Desirable
Aesthetics 1 Snoukd be mainky slvee {50034 L could have n matalke finish.
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s o be il 1 & prefit 1 e e sl v 5100 00 o |
Consumer 5 The pcrne s yhe, and wanks 6. Comsimers cod personal H zonsusness cauld
b repair their o bike. Cre consideration stand by adding uniguz d weuld o
cauld e masing it weigh less than 2 bilagraes P—
50 that peag could B guite gasly.
Environment 7. The mater als srould be recydable: The S i Ll i =
materats should b abie to withtand the cant ks by a proct that
s ol in Afiga. sszd for samathing vie,
ametiving o,
safety 1. L i shang st that coukd Al v s s 8
it | o . walta i happen.
Size/Structure 11 Toe ik shoukd nat be curt of reach shen @A an ¥ stand could ke hi e
the rapair stand. g Lo sl <
Function Repeir stond should be obie to hold ore bise of
ooy frame
Materials =
up of matsslas Lo the i gl
¢ arnabyses
Quality T procuct shiukd fast for 3 e 3 years s or 100 e
Portability T prehuct shoukd b skl 1o it In the Aandard Vs ik i
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I
tiane. Thase: saocificatinns Nowe mso me reakse tat | ul o] B2 et the eda e safa. 1 sheulén't Tl avar sty ither
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Example 7

This learner
has given a
well-justified
specification.

A summary
can be helpful
to pick out
areas to focus
design
thinking on.

Target Audience This plece af furnitune is aimed an adults, mostly young sdults, as they are usually cheap and sasy
to assemble, It 15 also aimed at both genders, boys and girks. Bath genders from this age would
want cheap and easy to assemble fumiture. This piece of furniure will have a simple design and
will hive nan-gendering colours. A the same time it will be eye-catching. as well as not (o misch
or 1o litthe detail.

Anthropometrics Tha furninure will be & suitable site for the targst audience. it will not be 1oo small for the weage
young adult, nor oo big. The sice will not cause the furniture to become too heavy or unusable for
the young sdulls. The Larget sudience will be able to carry i withowt difficulty, and will be able to
us it

Safuty The furniture wil have na sharp edges, bt it wil have smooth sdges with na splints for the adults
ta be harmed with when carrying it. The diffarent pieces will be correctly attached, so that nothing
can fall off and hurt the target user,

Material The: furniture will be sultable for the target audionce 1o uze, It will Baly be meke of cheap but
durable and bight materials .

Aesthetics The furniture will be eye-catching and will be in trend 5o that many young adults will want 18 cwn
the furniture. 1t will have bright colows and look relatively madern, a3 mary young sdults like to
harve modermvlcaking furmiture in their homes.

Mass Production | arm enly planning on making cne protatype, but it were (o be mass produced | would make the
Furniture out of asily produced and manufactured materisls (eg. plastic. | would alio consider
the cost of the materials, in order to make predit,

Fursction My product is designed for young adutts living in small spaces. The furnsture will be essy 1o use and
fald. It has to be able to fold properly so that the target audience can wse it The folding furniture
nsads to save space.

Quality Standards  The guality of the Furnitune should be good, It would aliow the adult to use it on & regular basis
E.g.: IF a piece of furniture falls apart the first 30 days, the user wil need to buy 8 new pisce of
Ffurniture due to the law quality.

Time Scales When produeing my products, | will need to have a lot of time to prodica the folding fsmiture 5o
that | am satisfied with it. | wil need to make sure that every §ttle detail ks perfect and ensure that
it lesaks good and prafessional.

where will it he The furniture will be used indears as it is more el for yourg: sdults to only have 2 very small area
used? 1o live in, net including any outdoor area.
Malntenanca Thir furnituee will e easy 1o maintain as # will be made of a durable materlal, as that makes the

furniture easier e fold. The furniture wil Bieby have to be ceaned quite aften as it i aimed
towants younger sdults using the furniture every day.

Erganamics The furniture reeds to be comfortable for the adult to use. it needs to be the right size far them to
s it property, U car'l be oo small that it En't usable. The furniture needs to contaln smeath and
1o sharp adges. In addition, the furmiture will nesd to be light encugh for young adults to ks able
tar £y thee fumiture comfortabiy,

Specifications]
mw

This will be proven by asking the tanget audéence to avaliate the finshed
product. They will be asked questions on how much they like the finshed
product, a5 well a5 if they think it is suitable for their age and gender

The fobding chair will be fested by observing The young adulls using the
fwmiture and carrying it. | will analyse if they had sy trouble using it.

To test the furniture against this design specification, § will take 3 safety test
before lesting the target audience use it | will make sure nothing is able ta fall
off or break.

The furniture will be proven against this design speciication by evaluating the
durability af the furniture. § wil also test if it (5 Ightweight and cheap.

To make sure that this design spedfication is met, | will ask the adults how
trendy the Furniture s In their calnion and if they would consider buying It.

Ta evaluate this design specification | would research similar pieces of furniture
and find out how they were mass produced in factorles.

Stuty on the way of folding fumiture work and evaluate how efficient my
falding furniture bs.

Tes1s could be carried out 1o make sure that the choioe of the materisl we use
o produce the foiding furniture would be most suitable in.

The lirme Laken for the making of the furniture can be simply estimated on how
much wark | will have ta put in my folding furniture in 3 lesson depending an
how sophisticated nvy furniture will be and also depending on the mechanism
afit.

1 will test this design specfication by evaluating the furniture against athar
Indoar furnitisre 10 sea if it has ary similarities,

1 will test this by having different damaging impacis happen ia the furniture
and seeing if the furniture hag Become mined,

T make s that this specification is met, | will have aduits use the furnitee
and tosk haw easy it is to fald

Example 8

This learner
has given a
very detailed
and well-
justified
specification.
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1.5.3 Generation and exploration of design ideas

Learners have the opportunity to show their creativity and imagination in this section by exploring and
proposing design ideas.

There is no preferred method of presenting drawings, but ideas should be clear to the observer. In most
cases this will be through freehand sketching with sensible use of colour and / or shading as required. The
use of more formal drawing techniques can have a constraining effect.

For the highest marks learners need to offer a wide range of appropriate solutions showing imaginative
interpretation. They should not focus on one or two concepts but record any ideas they have.

Drawings need to be annotated so that they relate to the specification and any research that has been
carried out in the previous section of the folder. Although there is no requirement to develop a chosen idea at
this stage, learners are advised to include notes on possible materials, constructions, the range of forms
considered and other details so that the reader can see how ideas have emerged.

A successful set of design sheets should enable someone who has not seen the work before to have a clear
understanding of why the project has developed the way it has. Learners should identify good ideas as they
proceed so that these can be brought together at the development stage.

In the case where learners are using CAD to generate ideas, it is advisable for them to also use pencil or
pen sketches so that they can explore their initial ideas quickly in order to produce a wider range of possible
solutions.

Many learners present their work with a good integration of annotated sketched ideas and design
possibilities with simple models. This helps to show the natural progression of design and development.

Pelesriony
Foarm -
t

fa This concept is a fald-out seating
\_Il.-l.ltlal Ideas | area thal works like ‘spening a fan”
- - e

=
{ =
il
This design is oo big BRE—"
able te produces itin the..
amaurt of time that | o

-

#
PFinawoad,

Material Folds to became
\ a'bas:’ui‘nordt'r Example 1
" toocarey it
.lefflclerltlv II
Qo= |
e Initial

L i . | Falding

el L Fume | concept
// L\j‘ ~ sketches for
a’g . a folding
N | chair.

Finpwond

Wiatarial %,
T | Hinge
[ s
O 11
e
i
= T Carcass | L
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Example 2

Detailed
sketch of
possible
methods of
supporting a
bicycle
frame, with
clear

Ak e bl BB A logw ya s annotation.
= e sgani Tt rager bl agpely sl
! '._ i koL 'r_l i enlpal wod Hhe
luyes _\_I'.
JE e L, 6 i
1703 e ks anz 130 PERRSE ot o s Dty Tasberd 040 therd 1 e ire a0l o o
L.m:laa
Example 3

A wide
range of
exploratory
concept
sketches for
an
architectural
model,
including
some detail
of possible
materials.
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IGCSE ARCHITECTURAL MODEL PROJECT
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cep ey e e et Pt farh mime @ 1o s
= b on Here, design
a 'vr!n“1hnl:vl:l-cru 4 %ﬁlﬁ:;‘mﬂmh‘\ N e
A TR | poss|b|||t|es
5 mu have one o e i gy o-cnlwfn T H. o blnly e T T i
preey 1IN -:l-cnqi'to:‘c:wl I||o has o T preioan o deigees 5 .-ﬂaunilun-rﬂ‘hu'rnlwm
W o g e Tt are evaluated
gt R . h
Tha devion shovid Wiclide cUtes ond sHO. | TesmEendiembedsenan il T e i o it 't .MM:TE'.‘\:'-':m a.ga]nst t e
sagus. oron choc e P ~ce 24 ol e Feagh el 1 e ey . .
R ot i e ——— T AR e — specification
10 ey | s (33500097 L 3 N
T T R S S e e PP P with clear
erfmance fhat s 383 by 19sm. T .
Ik b et e okl s conlan ol s s T A g e ot e | F€ASONING
g igieireliogly s - NT———— ot e e T L T D
o : : M asessms O ERemEETsn | shown for the
inar 2ot v e 32 ter wshand s
ww.,.-.-...
o et e KR e | - [ASaa ek it o e s e amnctwes | [eew e subsequent
such o a restosran, lunge and thop. ] ® Joci ol be v e cesred £l o 5 ::ﬂn:ul:r\rlwc'c surgm s o r.c- bw.-o s 4 m:nm [ des|gn
T e e e e s et Ermawiiucwrsmrm areey  y  [hwe e — oo fmgobir R S S
Lo o . it decisions.
T!“Il aeling of e tuiding mut be al Inat Am DT T e ; ;;':’I?-'-:!- ki b o 'hnh ‘nﬂ"rﬂ:'-'mh rae 1»-\'.:.:67“-?:!- T
g o w0 G P, Focin seaasr. e 1 anoign pece
- [y
T rivedl sl b abbe b be mostocheed e g~ folaily cooisenn he EotaraT T i mesky oosan B Ckeenel bl !zlﬂturﬂ‘n"i.\l\-lr'
o - i a i Tkl L 0
:u:mdmhlwmd i e st ook " E.;ﬁm{;?:;mxxmﬂ”a : mh‘,_,mmgm é&-ﬁﬁé‘? ;,,ﬂ._m;::
L ol 0 Ew o o bl 2 b b el o
o e 5 AT T 'I'\ﬂwvnm Y
50 Wi oy (a1 b | B
T Pty (50 i i oo
Desian Id Systems & Control
At a thanaiigh 2aalys ofthe resuls | gedin the ressarch | Sacdad an the speciications ferthe produst Woa 1:
13 it p p
and congequently have praduced s diferent teaign deat.
Thiss is W first design e | piadused for my con 3oring projsa.
’ i hag three coln glots which lead to threa drawsrs, aach with a
;Trﬂ:li?mﬁtelg;a?mmﬁgm ik gwilch in the bottorm. When one = oo ll The
sotimd. aulomiat Wy bul comaspanding LED lurns on la L2l yoed tat Ts il ae b Iz
il T kil chmt'L g les crpecled, e praduct ls ireant to appesl ko beak telsrs. This
:n=.l| any apealfic skze and sach particuar one wil appesl 1o clder, mors consereative bank
Fd drawe?oaﬁefdd i i 2t far tellees cus ta its simpcy in sorting system mpisrazel b Lra
et i@ iher it The product has sharp esges, however, 1 coaes not
have any harmful zarts and showd be safe if manufacursd
progarty. It would be an appropriste size § il in o desk, amuord
30zm wide by 5o desp by 20om lal, Il eoas nol indude 1oa
much mectianisms bul will grobatly nclude 3 solanoid, which EXam p | e 5
wolld ralae the menufaciuring costto around S22 [t looks rustc
but alegant, 0 my opnion i is asslhebcally plessing and
apprapriale foranks due o ils seious appearance. (Ll harm
Tha password syelom the eredranimenl likle sinee it is entirely rrade of parera pine
EOnGiEts 0 NUMBEr pad (exsluding ekstrorics). The design is not wary argonarris since
rarging *rem 1 to B, & e buitens in e mumber pa will re e oy e press doe e he One Of SiX
buzzer a red LED anlr. o aci o 2 surface o supporl your hand wilh. Daold nave a gtz
gresn LED. F the right linizh qall wooden), althaugh vamished and impeccable. .
: Ableugh wrly e prolotype woud be made, the product |2 ideas

1 /-‘psasw::nd iz eneres fhe
: resm LED ighis bt if the
wrang password is
antared the red LED turrs
an. The buzzar saunds
et bieres i e rt Ihies
pad & prassed 35 an

Tha cormb i wery shidy
ainee mara suriaee arma
af the twa woad picces
arain cancact

sesigned tobe predum:!lnrrﬂsaprnﬂucl]on.

Evaluation:

Plusi: e produdis ses gned to apgaal to a wide rangs of clisnts.
The producl alsc Faz very Intle 1arm on the envirenmant.

Minus: the procut is not very srgonomizally friendly, sncs the
nmibaizr pind, s lhaugh acslb Iy aaned Tunclionally 15 ina good
Pl (s in @ perd ofthe praduct on which ibwould be diff cul to
enlar & casawor: . twil also ba hard 1o mass product a product
arirely mada of wand

Dripresrnenia e producl could kave & specis shaps sround

[nig product nas ecorad £a% _;::“”‘3“ _
in the scere spslem | Cliznt
designed i speclicalons, | Sare

trarefore lwon grodece this [t
product, howavsr, some | Dost

aspeets of the idea can be Assthelics

use inn e final produc. Envronmenl
Emenomice
Finish

Saals of Production

H l:n|da—"h<0(?lﬂ&l"—umﬂb

generated for
a coin-sorting
device.

Cambridge O Level Design & Technology 6043

17



Coursework Handbook

18

1.5.4 Development of proposed solution

Learners need to bring together relevant ideas from the previous section and make decisions about form,
materials, constructions, production methods, finishes and all other details relating to the final proposal.
There should be some indication of the alternatives that have been considered and reasons for their
decisions.

For the highest marks learners need to show that they have carried out appropriate modelling and trialling
with regard to most of the points considered. This should take the form of 2D and / or 3D modelling to test
simple mechanisms, functions, evaluating overall shape and form, or testing construction techniques and

possible materials.

In all cases, learners must focus on the ideas being developed and not just present general information
extracted from textbooks. For example, a long list of woods, metals and plastics with their qualities and uses
serves no purpose if it does not relate and refer to the ideas being considered.

Learners following a Graphic Products option must not forget to consider all aspects of semi-resistant
materials, joining methods, rendering techniques and reproduction methods, as appropriate.

Learners following a Systems and Control option must not focus simply on developing electronic circuits, for
example, but consider all aspects of the final design so that it is developed into a complete product.

&W}Jhﬁ""T\ ¥MEMHOD of TOININA ¥

Example 1

Here, the
learner has
considered
the
construction
method for a
point of sale
display.
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I verhical A‘Wh‘g" l) (r:qosclir(]aqlg ?o help
: to decide on
the best
method of
production.
o,
. Example 3
Developing
further ideas
from initial
concepts. This
sheet focuses
on aesthetic
features.
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IGCSE ARCHITECTURAL MODEL PROJECT [fimaL FrgoUCT
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Example 4
Here, design
possibilities
are evaluated
against the
specification
with clear
kg e e reasoning
o ——— shown about
e subsequent
decisions.
a o Systems & Control
Development Circuit
Saolangid - makes LEDs
mechanism viark :
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Plu'lwer;r;u? TI[ infurmation
el Resisters
pratect
:——————————————————————. cireuit
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Tl | 2 Developing a
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1
i ¥ 2 18 Etions for my vit. Th
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1 B represenled ik, This wodked fine in e 20 drit bl o'l S s el
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production.
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o Systems & Control
Development Circuit

Pictarial view
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1.5.5 Planning for production

Learners need to provide all the information that would allow a skilled person to produce the final, developed
design idea. This should include an effective order for the full sequence of operations, working drawings and
a list of the materials required.

Working drawings need not necessarily be orthographic projections but they must be fully dimensioned and
provide all the information required for the complete final product.

The sequence of operations does not require learners to give detailed information on basic procedures such
as marking out, cutting, simple shaping, etc., but they should include information on the more complex
operations especially if these are new to them.

You must remind learners that they have ownership of their coursework — including the manufacture of the
product. Any external help outside of usual teacher / technical assistance must be acknowledged, and the
marks adjusted accordingly.

| PARTS a1y

prioees (,2.2)| 3 i

MIDDLE PWIDER i

¥ | Example 1
PARTS &14 |warerial ‘
HinGes | 2 | - Hand-drawn
= diagram with
.ol dimensions for
- [ the parts of a
: o point of sale
display.
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IGCSE Design and Technolo

mtmduction.
2 this gage |1 make motes 2nd drawings
rgmeding b gares repniesat Tt ik
sand

i | . Y

Final Design Parts List and Manufacture Plan

Example 2

Sub-assembly
drawing of

component
£
] a parts.
4 JIM |
2 PG o
Sermmary
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Lcaus & will ielp me s make the parts properly,
IGCSE ARCHITECTURAL MODEL PROJECT FINAL
GRAPHICS
s ]
Ot page | Al digplay Te kareirs view Sl me miace-som g oncs sgaln < e s
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Example 3

CONCLUSION
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CAD drawing
of final
proposal for
an
architectural
model.
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Example 4

CAD drawings
of final
proposal
interior layout
of an

architectural
model.
, Systems & Control
Planning
Circuit diagram
Example 5
e " _ i . -s¢ | Final circuit
I' ;? diagram for
‘ 1haont " | - ‘ product.
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j.:;LJ e ﬁ] > Ko product casing
- F 15
L l i @ . were also
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o 5 " project.
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keypad B GO,
=] Ly
oo i - - ooy
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Detailed CAD
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parts prepared
s j to be laser cut.

- e e |
= ||
oWl 0

STAIRS AND TAMPS
ba imcgoms s sk bomwn 1 |yl 3ors i i

T P g

an mags o

=n e e o

e ——

i I e, CONCLUSION

W b T rady O flpoos movm s shoan b Coms
crmesshas He raa e el

ey © e reol cogm | W ceche o o ond

o anl G Cher b preae] e peecem | Wl beme | ¥
e 4 et creszing g ney mmael

IGCSE ARCHITECTURAL MODEL PROJECT ; v FLOWCHART OF PROCESSES PLANNING FOR
FIMEH THE SGFTWARE FRODUCTION
COWPEED AR THE J0ES ACORDING
DESIan OF T TOTHE DR
INTRODUCTION — |  mOoELM FREVICUSLT
"l zecrm 1 Pove Chart e prsset o Aon of ANIGLEEI 50 [
i 24 e e e s AR ™ 19 A
o ana cadional SR o
i ot ke oML 1 09N 1 LK
Taone HE
e s

It o 3 o uf o g
Lrechs W e

[

= 4
e nkeaTe e | o ERCUCHK SLa,
LT # 2E LT VI SAKD PAFTR WATER LA 14 THE
AR SER] A MACHRED

D ULER et
AHERE FLOORT ar\_lbli —
PLACTE ACCOADK G TG0 THE

i
WATH A
FAERSREMENT CATATIE 14 THE Jroten
AEVELOPWEHT SICTIOH RECREATE TOAR DROF
SAPLS HCOAGRAR

]

Example 7

HO
LTI A LASER CAT amm THIZE WHITE

B iy D0 SET P 4 CTRANEFATERT AR .
e 2 o i THICC WHITE ACEYLIC | W THE
CAEANNG RECTAKGLES | | snapms 10 AND 5 Al CORELERAW I d pI

W e s s i T | Suan wcommizan Detailed plan

23 THE MO THE P
LA AR RS [

of
manufacturing

GRAMTT CHART OF TIME FRAMES

List of Frocesses

‘Gomoiala il on, of T eockl . g ecstsses

b o iut {50

g o mcdes it acozng o e desn
e Do o o 0 B 1 g 1 T Senee,

Praga e 00 -l
Prive sazarate 2 in o oo prinves,
w12 e o wh i o,

G o e o e Bt wth an achesten

Ui 2 perest e eed e mot st e e
Ak e Chcme noconng K e macmmen
ermciect e Dersa Spmier Secion

Bapucd ite Tus N bl 120 by owettg
Itr=ghan et g ha e et et

e compubr mtv ewcie 3 Focm
e i o

PoCAEIG Ve O i 1 S,
FrEoee e e

Lamee cat ncrflc ancanding ko ine amigr corated i
g D 7

Sanc arrs oo
Plocn Boom e Be nedn madisgs e
vk

G Ko ko e e Wl P ool e
T
i Ewerwiciam | S

CONCLUSION,
Thi £ 10 ] W V0P, 11l O T B3 ) 68T 0 S Bl b, e 2 sl o wach dan | hesmnow o PR sk gt
Vil |l et i o ackac) deubiad o wress | i i g e e e w2t b mesn e Acpts Carien el

“m

operations
listed with
breakdown of
approximate
times for each
stage.

Cambridge O Level Design & Technology 6043

25



Coursework Handbook

1.5.6 Product realisation

This is the opportunity for learners to show how they can manipulate materials to produce usable high-quality
products. Clearly the product will be based on the drawings for the final developed design idea but if
modifications need to be made as the manufacture progresses, these can be referred to in the final section
of the folder.

Learners should be encouraged to design products that give them the opportunity to demonstrate a range of
constructions and techniques. However, in the marking of this section you will need to balance the standard
achieved and the complexity of the construction being attempted.

Systems & Control
Example 1
Clear photos
showing the

external

features of a

coin sorting
device.

Thiz Iz whet the fingl version of my preduct looked like,
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IGCSE ARCHITECTURAL MODEL PROJECT
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TRODUCTION
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FINAL
PRODUCT

Example 2

Evidence of
final outcomes
of an
architectural
model.
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CONCLUSION
oV mad pog |
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Example 3

Different
views of a
desk tidy.
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Example 4

Views of a
squash ball
heater.
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1.5.7 Testing and evaluation

It is important that learners test their made product in the environment for which it was designed. This can be
evidenced by information and records from the testing and through photographs with comment.

Learners must also refer to the design specification during the testing process and record comments as
appropriate. A list of the specification points with ticks or crosses serves little purpose unless these are
commented on in some way.

Where the learner has worked closely with a client it is very helpful for them to be involved in the testing and
evaluation stage. Their feedback is very important to the learner and will help them to formulate a final
evaluation and draw meaningful conclusions for improvements or modifications. Questionnaires can serve
some purpose but comments from them need to be collated and referenced to the specification and the
product.

The evaluation should include the identification of strengths and weaknesses and proposals for
modifications. Modifications should ideally be demonstrated in the form of sketches and notes. Learners
should avoid the temptation to use this section to comment on the project overall and describe the problems
they had with materials, construction, etc. Evaluation must be of the product in use, as it performs against
the specification.

SHIMG WITH THE USER F S EVALUATION
IGCSE ARCHITECTURAL MODEL PROJECT IM—'?—*"—‘*—WNEN | GUESTIGHMAE ™
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IMPROYEMENTS 10 FRODUCT & MANUFACTURING
g rie ek s 1

Example 1

Well-
presented
sheet
showing
evidence of
client’s
involvement
with the
testing and
evaluation of
the final
proposal.
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Brief, personal
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Evaluation

Systems & Control
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1.6 Use of ICT

Learners are encouraged to make use of the full range of ICT including CAD / CAM, if facilities are available
to them. However, they will not be penalised if ICT is not used in their project work. Many learners present
parts of their design folders through its use, for example for word processing and the production of formal

drawings.
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Section 2: Administering the project

2.1 General issues

As the project is expected to be carried out at the end of the course, it is assumed that learners will be
familiar with the design process and will have carried out a series of design-and-make projects. Some of
their early work will probably have focused on particular aspects of the design process with later projects
encompassing all the design-and-make stages.

To allow learners sufficient time to complete their project and take into account the deadlines for the
submission of marks, work will probably start at the beginning of the final year of a two-year course, i.e.
January / February for those taking the examination in November, and September / October for those taking
the examination in June.

It is important that your learners choose projects that can be completed in the time available, stretches them
to their full abilities and satisfies the requirements of the assessment criteria. Clear guidance and advice
from you is vital.

The project will probably take up most of the classroom time during this period, but this can be
complemented with the teaching of the knowledge content to help prepare learners for their written
examination paper. There are many different approaches to obtaining this balance and the knowledge
content could be covered through design projects. However, you must ensure that all syllabus topics are
covered and that your learners have opportunities to practise examination papers.

2.2 Health and safety

The syllabus contains a list of learning objectives for health and safety and this covers all issues linked to the
use of tools and equipment in a workshop. You need to make sure that you are familiar with all hazards in
your learners’ workspace.

Your learners will be working on their projects individually, so it is important that particular care is taken and
precautions are in place to protect learners when using dangerous machines, equipment, hazardous
materials and heat processes.

You should take particular care and to follow local guidelines when learners are considering the use of mains
electricity in their projects.

2.3 Guidance to learners

The question most commonly asked is, ‘How much help do | give my learners?’ The simple answer to this is
that you should be seen as a resource to be used just in the way that a learner might refer to information in a
book. Guidance and advice should be given but the learner must carry out the work on their own. There are
times when some learners may require extra input and help to move from one stage to the next. Under these
circumstances you should acknowledge this help and take account of it in the award of marks for the
relevant section of the assessment criteria.

Learners must receive sufficient guidance to give them the opportunity to access all of the marks available.
To do this, the evidence they produce will need to meet the syllabus requirements. You need to monitor the
progress of your learners on a regular basis so that you are always aware of the stage that each individual

learner has reached.
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You may require your learners to produce some material for their projects as homework. This is acceptable
as long as you are familiar with learners’ ability and can be as sure as possible that the work produced is
their own. Be cautious of allowing learners to produce much of their ‘made product’ away from the classroom
and school facilities as you may find it difficult to authenticate their work with any degree of certainty.

2.4 Internal assessment (marking by teachers)

The Cambridge Handbook provides the deadline for the submission of final project marks for each
examination session and this should be adhered to.

You are required to mark the projects of each learner using the project assessment criteria which are
contained in the syllabus. Marks for each criterion should be recorded against each learner’s name on the
Coursework Assessment Summary Form, available from www.cambridgeinternational.org/samples.

The individual marks should be added up and checked by a second person. The total marks should then be
transferred to mark sheet MS1 and sent to Cambridge International before the examination series. The
transfer of marks should also be checked.

When several teachers are involved in internal assessment of coursework, arrangements must be made
within your Centre for all learners to be assessed to a common standard. It is essential that, within each
Centre, the marks for each skill assigned within different teaching groups are moderated internally for the
whole cohort. The Centre’s assessment will then be subject to external moderation.

2.5 External moderation

Coursework Assessment Summary Forms and the moderator copy of the computer-printed mark sheet MS1
must be received by Cambridge International no later than 30 April for the June examination and 31 October
for the November examination, together with a sample of the projects undertaken by the learners.

The sample submitted for external moderation should:
e represent the spread of marks across the entire ability range for the cohort, to include the top scoring
piece of coursework, some middle range marks and the lowest scoring piece of work
¢ include a balance of work from learners across all teaching sets and assessors
e include the second copy of the MS1
e contain information on the circumstances in which coursework was completed by learners and about
how you undertook internal moderation.

Each sample should:
e include the learners’ coursework clearly marked with their name, candidate number, and your Centre
name and number
e include the Coursework Assessment Summary Form(s).

On no account should made products be sent for moderation purposes. Design folders must include
sufficient photographs of the made product showing an overall view together with detailed views of evidence
to support the award of marks for product realisation.

The learners selected for external moderation must be indicated by an asterisk (*) on the Coursework
Assessment Summary Form.

You will be able to access all forms and instructions on compiling your sample for external moderation on the
Samples database, located on our public website www.cambridgeinternational.org/samples. Enter your
Centre number and the relevant syllabus code and the appropriate information will be retrieved from the
database for you.

It might be necessary for moderators to call for a further sample of work, beyond the original submission. Full
details of this further sample would be addressed to the named Examinations Officer at the Centre.

Centres are asked to retain copies of all Coursework Assessment Summary Forms until the publication of
results.
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Section 3: Project assessment

3.1 Marking the project

Three projects are available to download from The School Support Hub for you to practise marking.
e Project A: Resistant Materials
e Project B: Graphic Products
e Project C: Systems and Control.

How to use the mark scheme

On the following pages you will find the project assessment criteria reproduced from the syllabus. Using
these criteria, you should attempt to mark the projects. Then, compare your marks with those of the
moderator, taking note of the accompanying commentaries.

Each criterion is arranged in distinct marking levels and you will see that if these are read from the bottom to
the top, they describe increasingly assured performances. However, in practice, work rarely matches one
statement precisely so a balance needs to be made across levels.

You should first mark the work and then make a ‘best fit’ judgement as to which level to place it in. Very often
you may see qualities that fit more than one band, so always use at least two bands and come to a decision
between them.

Mark work positively, rewarding what has been achieved rather than penalising learners for any errors they
have introduced or for any information they have not included.

If all the criteria in a level fit your judgement, award the highest mark and check the level above, just in case
a mark at the bottom of the next level is appropriate.

When you assess the projects for which you are responsible, place them in a rank order and award the
marks accordingly, paying special attention to the boundaries of the levels.

The projects available to download are not intended to be examples of prescribed formats or ways in which
projects should be produced. They are offered as examples of work that indicate the types of outcome that
could justify the marks awarded.

The projects, which were originally in A3 format, should be seen as examples of what is likely to be produced
by O Level learners.
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Description H Level Mark ‘
Criterion 1. Identification of a need or opportunity with an analysis leading to a design brief

Comprehensive investigation and full analysis of the design need, the

identification of the intended user(s) and a clear and full design brief. 3 4-5

Relevant investigation with appropriate analysis of the design need, the
identification of the intended user(s) and a functional design brief.

Limited investigation with an attempt at some analysis of the design need which
results in a simple and unqualified design brief.

No creditable response. 0 0

Criterion 2. Research into the design brief resulting in a specification

Full and objective research into the design brief and intended user(s) with
thorough analysis of the data/information leading to a detailed and justified 3 7-10
specification for the product.

Relevant research into the design brief and intended user(s) with appropriate
analysis of the data/information leading to a clear and partly justified 2 4-6
specification for the product.

Minimal examination and research into the design brief and intended user(s)
resulting in a limited specification for the product.

No creditable response. 0 0

Criterion 3. Generation and exploration of design ideas

A wide range of imaginative solutions which are conceptually different. Ideas
are developed and clarified with reference to the specification.

Appropriate drawing techniques are used and are clear and well presented.
Detailed and concise annotations explore technical aspects of each idea
including consideration of possible materials and constructions.

Ideas are evaluated with clear reference to each specification point.

4 16-20

A range of imaginative solutions which are conceptually different. Main ideas
are developed and clarified with reference to the specification.

Appropriate drawing techniques used with annotations to explore most of the
technical aspects including consideration of possible materials and
constructions.

Ideas are evaluated with some reference to the specification points.

3 11-15

A limited range of solutions. Some ideas are clarified with reference to the
specification.

Use of appropriate drawing techniques with limited annotations to explore some 2 6-10
aspects of each idea.

Main ideas are evaluated with some reference to the specification points.

A narrow range of ideas with a tendency to focus on one or two ideas with little
or no reference to the specification.

Basic sketching skills used.
Little or no reference to the evaluation of ideas.

No creditable response 0 0
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Description
Criterion 4. Development of proposed solution

Level

Mark

Comprehensive evidence of modelling and trialling to assist decisions about
form, materials, fixings and construction/production methods.

Excellent use of appropriate drawing methods which assist the clarification of
the technical specification of the item to be manufactured.

Evidence of evaluative comments or references to the specification where
appropriate.

11-15

Adequate evidence of modelling and trialling or sketches with annotations to
assist decisions about form, materials, fixings and construction/production
methods.

Good use of appropriate drawing methods which assist the clarification of the
technical specification of the item to be manufactured.

Evidence of some evaluative comments or references to the specification.

6-10

Some evidence of development towards a single solution.

Superficial or limited information on decisions about form, materials, fixings and
construction/production methods.

Basic use of various drawing methods which assist the clarification of the
technical specification of the item to be manufactured.

Limited or no reference to the specification.

1-5

No creditable response.

Criterion 5. Planning for production

High-quality working drawings which include full details for manufacture.

Clear and detailed evidence of production planning leading to a logical, clearly
communicated, sequence of the stages of manufacture including material lists,
fittings and finishes.

7-10

Working drawings which include most details for manufacture, e.g. overall
layout and major dimensions.

Adequate evidence of production planning leading to a logical sequence of the
stages of manufacture including most of the details required for material lists,
fittings and finishes.

Basic working drawings which may include some details for manufacture, e.g.
overall layout and major dimensions.

Limited evidence of production planning. Some of the details required for
material lists, fittings and finishes.

1-5

No creditable response.
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Description Level Mark

Criterion 6. Product realisation

The product will be complete and finished to a very high standard. The overall
outcome will be made with precision and accuracy and will function well. The 6 26-30
product will fully meet all the requirements of the specification.

The product will be complete and finished to a high standard. The overall
outcome will be well made, and will function well, but may have some parts with
minor inaccuracies and blemishes.

The product will meet most of the requirements of the specification.

5 21-25

The product will be complete and finished to a good standard. The overall
outcome will be well made, and will function well, but may contain some
inaccuracies and blemishes.

The product will meet many of the requirements of the specification.

4 16-20

The product will be mainly complete and finished to a fair standard. The overall
outcome will be adequately made, and will partially function, but may contain
significant inaccuracies and blemishes.

The product will meet some of the requirements of the specification.

3 11-15

The product may not be complete. The overall outcome will be adequately
made and will partially function, but may contain significant mistakes,
inaccuracies and/or blemishes.

The product will meet a few of the requirements of the specification.

2 6-10

The product will not be complete with parts at a poor level of finish. The overall
outcome will be basic, and it may not function as intended. The work will contain
significant mistakes, inaccuracies and blemishes.

The product will meet few or none of the requirements of the specification.

No creditable response 0 0

Criterion 7. Testing and evaluation

Objective testing and evaluation of the product with systematic reference to its
performance, the specification and user. Where appropriate, testing will be
carried out in the environment for which the product was intended.

Clear identification and analysis of strengths and weaknesses of the product
leading to detailed and meaningful conclusions with proposals for further
development.

3 7-10

Adequate testing and evaluation of the product with some reference to its
performance, the specification and user.

Identification of simple strengths and weaknesses of the product leading to
some conclusions with proposals for further development.

Little or no evidence of the testing and evaluation of the product with general
reference to its performance. Little or no reference to the specification and user.
Superficial identification of a limited number of strengths and weaknesses of the
product leading to limited proposals for further development.

No creditable response 0 0
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