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Coursework Handbook

Introduction

This handbook has been devised to support the planning and delivery of the Cambridge IGCSE® and IGCSE®
(9-1) Design & Technology (0445 / 0979) 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 the projects on screen so you
can expand the image sizes, 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 classroom teachers themselves. A sample of the marking
from each centre is then sent to Cambridge International where it is moderated by our senior examiners 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:
o 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.

6 Cambridge IGCSE and Cambirdge IGCSE (9—1) Design & Technology 0445/ 0979
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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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This learner has
used a mind
map approach
to consider
aspects for
further
investigation.
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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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IGCSE ARCHITECTURAL MODEL PROJECT
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analyzed products.

This product It works by having

-mmmwmmuummmd-mnu-uumhﬁa

circumiarence by which the cons reach 1o the separate containers. Like mine,

mmﬁinumbmmmmunynmlmmmm Impmduci
and

looks
avvvybmescdv mlmnlow‘!mndomlmmolwwidmkamy
product 100 big. meounumr\murymmlwrymsmlm
is exposed. T} Mnmuo{mm

looks like aumi

Mplulr. T'Mopfomﬁh mmmaﬂmymhpﬁumnpou
coin atalarge scale and
mnmmmmmmm It is made 10 sort coins.
just like mine but works in a dfferent way. In conclusion, the only feature | could

fromth ™ iy

This product Is ic salt

1t has buttons with numbers from 0to 9 1o
ontor a4 digit password and opon tha box. it
-mmwmymmlwnw
nclude a 4 dlq! password 10 open the

system Is
good feature since luumwm&u getsoned.

Similar Products On The Market

In this section | will analyze products which are relevant to my design brief to get acquainted with the
features my product should have. This way | can design a unique product which does not have a direct
rival. | will do this by addressing the features, costs, materials, functions and power supplies of the

This product, just like mane, is 3 weiual coin sorer. & has 8

emovadle mwcmmwdwom Eachof

hesa compartimants has many holes in its bottom. The highest

compartment has the biggest holes and the lowest has the

smallest. Only the coins which are supposed to be In each teller-looking

fit in each hole, 50 ¥ you shake it the coins wil
d do

Tmmu-m1mnmdubwmmm ng in this.
product is using the power of gravitational pull to

dlohnnbwpmdudm this mechanism is
drop. It is entirely made of

plastic, except for the metal huumabuduuwwonll It costs.
$99.00, which is ¢loser 10 my product than the last product but is
stil more expensive than what | plan my product 10

not keep the coins safe and I does not lock elegant. In
conclusion, | 0ould USe the corting systom used by this product
for mine.

This is an electronic coin sorter, somehow simiar to the
third analyzed product. Apart from being a coin sorter itis.
project since | am planning to sell my

bank.

for a bank and can be painted with a bank

Systems & Control

This is an electronic coin sontar, though it has roughly the same
-ndwwu-myptm nwmwm»wnmmw
holein

charge of wa-nﬂdih-wuwlmdhmmb
product is aesthatically plaasing since the circult Is not exposed
ond hos on altroctive casing. One the othor hand, this casing
hcklhllhandllghllymp llhmdpbﬂkmbdu‘
his.
mumwmyduqﬂw slightly since It aims 1o sort
COiNg but 606t It in 3 very difforent way than mine. Overall, |
product,

msmmwlulmmuvsuumlnmwﬁ
achloveits aim.

Conclusion

| have found that coin sorters can
be both mechanical and
electronic, that coin sorters can

boxes use convenlent circuits for
a project of mine's nature,

. | have decided | will
use a mechanism similar to that
of the second analyzed product, |
will make my product look
professional like the sixth
analyzed product and | will use 8
four digit password simiar to that
of the fourth analyzed product

Example 5

The learner
has
researched
similar,
existing
products to
identify
positive and
negative
features that
will help them
to formulate a
specification
and inform

This is because having these
features my project will answer
my dosign briof tho bost, which
says that the project should be
kopt low cost (first decision), It

however, this product kooks cheap
since it is made entirely of plastic and can be
beoken very easly ((horolore & can'l soro
mmmmmm»namu

of greasing (since it does not have mechanisms), On the other
hand, lmwwhmmhhwmwmkh-m

1ogo's colours. However, this product is 100 big and sonts.
coins to an overly lerge scale, 1 is made from metal and
Mmmmunwmw It is the most

product reviewed at $1.300, which s 100
cxmuh budget. This answers my design brief

their design.

visually attractive, Slnco this mbcnbrdymade o'llwvml«

sccessible price. This product answers my  looking plastic -such as polythene- its prica shoukd be around $10.
In tha lock aspect. This sorts coins and has a low cost therefore parlly answers my Mymonmslhebanushlooklmwmm appeals to banks (second
leu”wwoqlpauwdhm!m design brief but does it in a different way than my product. In  my product. In conclusion, | wil try to make my product | decision) and finally should have
bax has to lock the coln compartments of my oendubnlcoddmehdnhmwww myproduam look somehow ke this one by nol having an exposed | an electronic password lock (third
product s Iwon't because | e i < decision).
| T
This page the that my shows are optimal for my product. In Commentary.
the final design, all of this specifications should be met.
In this section | have produced a list of specifications which my product must Exam | e 6
meetin order to satisfy my market's expectations and to be as close as possible p
lo what my research proved to be optimal. | will use this specifications during
g Process they are met.
Function The product must be able to sort a range of coins. The product Thelablelolhs leftare the specifications.
must have a locking system which only opens when a code is | have also produced a lable by which to judge each design idea. It uses a
entered. Must tell you when each drawer is full. number system from1t0 5, 1 ing not met the sp and5 Th P
Jy met the specification. Numbers 2, 3 and 4 are for any place in IS IS an
Client The product must be aimed at bank tellers who fall in the age between. T
group of 20 to 60 years old. The product must not appeal to initial
one gender more than the other. f t
specitication
Safety The product must not be harmful to people who work in a hurry. p
The product therefore must not have any sharp edges or pointy i
parts which could hurt your hands. ShOWIng hOW
Size Should be a suitable size to fit on a desk and must not be too the Iearner
big to obstruct site for a sitting teller. WOU|d use a
Cost The product costs around $20 to manufacture, therefore, the .
product must not cost more than $60 dollars. Function table to judge
Aesthetics | The product must have a plain, professional look since it has to Client desig n ideas.
appeal to bank tellers in a working atmosphere. Safety T A
Environment | The product must be appropriate for a working environment, Size heir
more specifically, a bank. Cost
The product must also be eco-friendly and its effect on the Aestheti Commentary
must be as asp \esthetics lains thei
- Environment explains their
Ergonomics product must have drawers which can be comfortably : .
pulled by an adult hand. Ergonomics reasoning.
Finish
Finish The prototype must have a professional, vamished, wooden e
finish but must have enough space in the casing to be painted Scale of Production | .
with a bank’s logo or colours
Scale of | The product must be produced in mass, therefore the design
Production | must be kept simple enough to do this.
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IGCSE Design and Technol
Introdustion
O this page | will use ACCESSFMOP to create design specifications 10 aid my
| design. ACCESSFMOP links i with siry arabyses gquestions,
Field Essential Desirable Reason i
Aesthe‘its 1. Should be maindy siver (50.01%<] 2. It could have a metallic finish. Mot clients like the colour silver the most whon
asked which they prefer botwoen silver, black and
red.
cﬁst 5. 1 should cost less than $100.00 to produce and 4. It would be great if it costs less than $50.00 | The people aren’t able 1o spend too much on o
be sold at a profit. i sells for $100.00 or more. bike stand and won't buy it if s ive. |
(b"iumer 5. The consumer is anyone who cycles and wants 6. 15 could personalise their bike If consumers could parsanalise their stand they
to repair their own bike. One consideration stand by adding uniquo decals. would most likely buy my product and not othess
could be making it weigh less than B kilogramns. where they can't personabize the stand.
30 that people could it it quite easity. |
Environment 7. The materials should be recyciable. The 8. The materials could be widely recydable Many clients will be very environmentally aware in
materials should be able to withstand the and once the stand has served its purpose | the future and will want to buy a product that
outdoor conditions found in Africa for around half a decade the parts coubd be | could be used for something elve.
melted and used foe something
Salety 9. The repaie stand shouldn’t fall over easily. 10. There should be na sharp edges that could | A stand with sharp edges that falls over casily is &
| P o  harm the user dicaster waiting 1o hoppen,
Size/Structure 11, The bike should not be out of reach when putan | 12. The repair stand could adjust hetghtand | My product will ba even more optimisad for the
the repaic stand. thss be accommodating to vach and every | user i this works.
customer of any height
Function 13, Repair stand should be able to hold one bike of 14, The stand could also hold tools whie The product will be multi-functional and most
any frame size. SUppOrting a bike, people don’t want scenething that can only do one
thing. A watch, for example, Is now sxpected to
st tell the time but have other abilities too.
Materials 17 15, Should be made from metaks as they appear to 16. Materlals should be Bghtweight while still stand that is portable needs to be
be the most suitable group of materials for the mantaining its quabties SEhtweight yet strong, otherwise clients won't buy
“
Quality 18. The product Lasts for 10 years. Paople will love of 3 lifetime waeranty and
that the stand is guaranteed 1o last 50 Jong that it
JURN | ts mare likely to be lost than broken.
Portabi ity 19, The product should be able to it in the standard 20. The product s quick 10 assemble and The very origins of this product is around the
SUV and be easy 1o carry. disassemble. Quick being less than 10 ability for it to be easy to transport without a fuss.
| . mimistes.
Summarny
Thave used ACCESSS QP on tis page to make my specifications. These specifications have made me realive that | will reed 1o smocth The edges of the Frul prodect to make the product safe. It shouldn®t fall aver easily either
Otherwrie it won't be safe. | have shso learmt that considering the cossumer will vastly improve my design, For example, baving adjustable height mearn that any consumer of any height can use the product. Also, the product
should last for a1 least 3 years, After it hus pussed #ts uselud Ifespan, most parts should be recyclable, The stand showld be made of metal. This metal could have 3 shiny biae Snsh. Finally, it would be cheaper than mast existing
products if it sells for $100.00,

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

Anthropometrics

Safety

Material

Mass Production

Function

Quality Standards

Where will it be
used?

Maintenance

Ergonomics

This plece of furniture is aimed at adults, mostly young adults, as they are usually cheap and easy
o assemble. It is also aimed at both genders, boys and girks. Both genders from this age would
want cheap and easy to assemble furniture. This piece of furniture will have a simple design and
will have non-gendering colours. At the same time it will be eye-catching, as well as not too much
or too little detail,

The furniture will be 3 suitable size for the target audience. It will not be too small for the average
young adult, nor too big. The size will not cause the furniture to become too heavy or unusable for
the young adults. The target audience will be able to carry it without difficulty, and will be able to
use it

The furniture will have no sharp edges, but it will have smooth edges with no splints for the adults
o be harmed with when carrying it. The different pieces will be correctly attached, so that nothing
can fall off and hurt the target user.

The furniture will be suitable for the target audience to use. It will likely be make of cheap but
durable and light materials .

The furniture will be eye-catching and will be In trend so that many young adults will want to own
the furniture. It will have bright colours and look relatively modern, as many young adults like to
have modern-looking furniture in their homes..

1am only planning on making one prototype, but if it were to be mass produced | would make the
furniture out of easily produced and manufactured materials (e.g.. plastic). | would also consider
the cost of the materials, in order to make profit.

My product is designed for young adults living in small spaces. The furniture will be easy to use and
fold. It has to be able to fold properly so that the target audience can use it. The folding furniture
needs to save space.

The quality of the furniture should be good, it would allow the adult to use it on a regular basis,
E.g.. If a piece of furniture falls apart the first 30 days, the user will need to buy a new piece of
furniture due to the low quality.

When producing my products, | will need to have a lot of time to produce the folding furniture so
that | am satisfied with it. | will need to make sure that every little detall Is perfect and ensure that
it looks good and professional.

The furniture will be used indoors as it is more likely for young adults to only have a very small area
to live in, not including any outdoor area.

The furniture will be easy to maintain as it will be made of a durable material, as that makes the
furniture easier to fold. The furniture will likely have to be cleaned quite often as it is aimed
towards younger adults using the furniture every day.

The furniture needs to be comfortable for the adult to use. It needs to be the right size for them to
use it properly. It can’t be too small that it isn’t usable. The furniture needs to contain smooth and
no sharp edges. In addition, the furniture will need to be light enough for young adults to be able
1o carry the furniture comfortably.

This will be proven by asking the target audience to evaluate the finished
product. They will be asked questions on how much they like the finished
product, as well as if they think it is suitable for their age and gender.

The folding chair will be tested by observing the young adults using the
furniture and carrying it. | will analyse if they had any trouble using it.

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

The furniture will be proven against this design specification by evaluating the
durability of the furniture. | will also test if it is lightweight and cheap.

To make sure that this design specification is met, | will ask the adults how
trendy the furniture is in their opinion and if they would consider buying it.

To evaluate this design specification | would research similar pieces of furniture
and find out how they were mass produced in factories,

Study on the way of folding furniture work and evaluate how efficient my
folding furniture is.

Tests could be carried out to make sure that the choice of the material we use
o produce the folding furniture would be most suitable in.

The time taken for the making of the furniture can be simply estimated on how
much work | will have to put in my folding furniture in a lesson depending on
how sophisticated my furniture will be and also depending on the mechanism
ofit.

1 will test this design specification by evaluating the furniture against other
indoor furniture to see if it has any similarities.

1 will test this by having different damaging impacts happen to the furniture
and seeing if the furniture has become ruined.

To make sure that this specification is met, | will have adults use the furniture
and test how easy it is to fold.

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.

Memory
P - . Foam ~_
- N

el This concept is & fold-out seating
|J',‘,'t'al Ideas | ares that works like "opening a fan”

Piano Hinge
\

N\

R
This design is too b%lﬁm!ﬁ-//
able to produce it in the..

amaunt of tima that | haye, . ="

Pinawoad

Material € \ N\ Y Folds to become
o g : B e Example 1
X R T ', to carry it
\ Nylon Fabric | ¢ e ety ‘I
_-arUpholster ____ { S o
o I\ : e Initial
¥ o Vs — | Folding
| Al _T\ | //mm concept
1 N & sketches for
A t & a folding
8 | chair.
L
Pinowood
Material e
 Fa Hinge
S
] { |
T Corcass |t
LA construction
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T3CSE Design and Technology Initial Ideas

Example 2

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

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 INIRODUCTION DESIGN
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Syst & Control
Design Ideas ystems

After a thorough analysis of the results | gotin the research | decided on the specifications for the product Idea1:
d p ix different design ideas.

This is the first design idea | produced for my coin sorting project.
It has three coin slots which lead to three drawers, each with a
. micro switch in the bottom. When one is too full the
fg'f'l; . Cone. ::i'c;‘fl'y"%ﬁ corresponding LED turns on to tell you that its full. As it is
manually, the slots don't need to oxp;octod. the product is meant to appeal to bank tellers. This
be any ;pedﬁc size and each particular one will appeal to older, more conservative bank
drawer can hold the coin size (or tellers due to its simplicity in sorting system (compared to the
other ideas). The product has sharp edges, however, it does not
have any harmful parts and should be safe if manufactured
properly. It would be an appropriate size t fit in a desk, around
30cm wide by 15cm deep by 20cm tall. It does not include too
much isms but will probably include a id, which Example 5
would raise the manufacturing cost to around $20. It looks rustic
but elegant, to my opinion it is aesthetically pleasing and
appropriate for banks due to its serious appearance. It will harm
the environment little since it is entirely made of parana pine
E:sixif.ﬂgma: ;ﬂ (excluding electronics). The design is not very ergonomic since
ranging from 1 to 9, a the buttons in the number pad will not be easy to press dueto the One Of S.
bzes & red LED ony) 8 lack of a surface 1o support your hand with. it would have a rustic IX
green LED. If the right foish (ab ) 9 and imp id
password s entered the Although only the prototype would be made, the product is lgeas
green LED lights but if the gnedtobe p inmassp
wrong password is 3 generated for
entered the red LED tums Evaluation: ) §
on. The buzzer sounds Plus: the product is designed to appeal to a wide range of clients. a COin-Sorﬁn
each time a number in the The product also has very little harm on the environment. g
pad is pressed as an Minus: the procut is not very ergonomically friendly, since the .
number pad, althoug ically and functionally isinagood | de@Vice.
place, is in a part of the product on which it would be difficult to
enter a password. It will also be hard to mass product a product
entirely made of wood.
\ Improvements: the product could have a special shape around

There Is one slot for each drawer.

This product has scored 68%  |--unction g
in the score system | Lolient
desi in ficati Safety 7
therefore | won't produce this | Size 8
product, however, some |Cost 8
aspects of the idea can be | Aesthetics 6
used inthe final product. Environment
 Ergonomics 4
‘ Finish 6
The comb is very sturdy Scale of Production
since more surface area —
of the two wood pieces (Total (%) | 68 |
arein contact.
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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.

F¥METHOD OF TOWINA X

i /
"N
| Jinider
‘TK Example 1
Here, the
Hontandaf learner has
. considered
'”? HV the
M. ik duwkdas construction
rlill,f)rim fle b} - method for a
' point of sale
'W“Nf display.
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 IMPROVED Desmu 0,4,,., a,[“(gfg%,’

Example 2

Effective use
of simple
models to help
to decide on
the best
method of
production.

DEVELOPMENT

‘ SKETCHES '

Example 3

Developing
further ideas
from initial
concepts. This
sheet focuses
on aesthetic
features.

. s b
iy S s o o 10 Gotgre.
13 = Sorsvpmes wochin. | veo eerd mckaton
o e
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IGCSE ARCHITECTURAL MODEL PROJECT

FINAL PRODUCT
Al R fewr o3 ks
v

PRODUCT
REALIZATION

Example 4
Here, design
possibilities
are evaluated
against the
specification
B A with clear
l N reasoning
I shown about
subsequent
decisions.
o Systems & Control
Development Circuit
Solenoid - makes
mechanism wo LEDs
Picaxe - process
Power ;‘0‘”,“ = information
powers the circuit e
protect
f -@ circuit
: Example 5
Power | Push to make
' | switches (to
source Resistors é represent the
/ o .
S 7 Developing a
/ — i i i
+ 1 wﬂ &7 circuit using
b [yl Desioss b iamapmyanae | software to
4 g 15 represented it. This worked fine in the 2D circuit but didn't do so well h k
5 « 14 in the 3D model (as you can see). However, since this models are chec
B3e ™ 6 13 just a way of representing the circuit th thei d . -
T g R b 0500 ShouEh fof (hs. slaae of . davelopmati. | tisa, ha suitability for
= 8 1" avoided the use of the relay because it would complicate the 3D
kaypa(‘l- 9 10 model and thus hinder its cleamess. the functions
i for the PCB tracki { :
S reem, Wil I & emal srntck 1oy developmand required and
O | O process but is not so determining as to prevent me from
LEDs  Transistor communicating what the PCB would really look like: PCB
f production.
|
I
I
|
i
’ -® PCB tracking
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o Systems & Control
Development Circuit Y

: How does the circult work?

4@» - The circuit works in the following way: when the correct code is
N entered at the key pad, an LED flashes, a sound is emitted different to
Y the sound produced when any key is pressed and finally the lock opens.

A om cn e swicy” Why is this the chosen circuit?
- This is the chosen circuit b it meets my ifications the best;

it has a solenoid lock, it is p by a power plug and it uses a 4-digit
pass-code. This way the user will be able to keep hisfher contents
inside the box safe from theft or from other people disorganizing it. This
method is also more practical than having a key because the pass-code
does not need to be carried and can only be typed by the user and the
people the user decides to give the power to, since they have to know PCB track
the code.

Pictorial view

Example 6

Development
of a circuit
leading to a
proposed
solution.

Manufacturing method:

- After the circuit is done in Yenka, it must be printed to was is called the
mask of the PCB. After that, we prepare the photo resist board and put
the most on top of it so that it is then exposed to UV lighting. The PCB-
to-be is placed on the etching tank of the tank developer and then in the
ringing tank (to get rid of the toxic waste). After confirming that the PCB
is in good quality the holes are drilled the PCB is completed.

Power

source  Resistors Power
Relay ~ Source
L

/ =

h ][ e ‘I

1 5[]] EU_

=

1
1
5¢

sommnca

PIC 16F627

1
LEDs Transistor
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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 aty
pwioees (12.2)| 3
MIDDLE DWIDER |

S Example 1
.~ |PARTS T4 [WMATERIAL | :
HinGes | 2 | A Hand-drawn
‘ = diagram with

il

dimensions for
the parts of a
point of sale
display.
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IGCSE Design and Technology Final Design Parts List and Manufacture Plan
Introduction
On this page | will make notes and drawings
regarding the parts required for the bike "”w v
e !
e | 9 &
- 3 : : Example 2
"
1R L
} k
S Sub-assembly
drawing of
. component
i = parts.
o [ ——— i |
Summany
| On this page | have drawn and anaotated the parts requined for the bike stand. | did this
|
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Example 3
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architectural
model.
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Example 4

CAD drawings
of final
proposal
interior layout
of an
architectural
model.

Planning

Circuit diagram

Systems & Control
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Example 5

Final circuit
diagram for
product.
Details of the
product casing
were also
included in the
project.

24 Cambridge IGCSE and Cambirdge IGCSE (9-1) Design & Technology 0445 / 0979




Coursework Handbook
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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

This Is whet the finzl version of my product looxe:d like.

Example 1

Clear photos
showing the
external
features of a
coin sorting
device.
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IGCSE ARCHITECTURAL MQDEL PROJBCT DI e

Example 2

Evidence of
final outcomes

of an
architectural
model.
S eral @efcuyﬂz
Below are pictures | tock mysell of my final product
by itself and also while | was testing it with various
tems,
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.
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Many people in the survey believed that the bar was too tall in comparison to the tables. Do
you think the bar should be made smalier or kept the same height?

1 must agree with them. Because the bar is 50 tall, the bar sicols are also quite tall, making them
more dificult o get into. | would lower the height primarily 1o make it easier for customers 1o get into
and out of the stools. Other than that, the bar is very nice. The marble looks elegant and the fagade’s
design emphasises the geometic theme.

In another quoestion, people said there was not enough lighting in areas of the restaurant.
Where would you suggest more lighting fixtures put in?7

The bar is well It due 1o the pendant lighting, and the second floor with the wall lights. | would

| suggest adding lighting fixtures near e steps on the stairs, as it may also be a safety precaution at
night. Adding more basic ceiling ights would also contnbute 1o the averall lighting on both floors of
the restaurant.

What do you think of the two different table designs?

Separately, the two tables are very good, One is simple and sturdy, while the other contrbutes more
10 the theme, with & better shape. However, logether, they are questionable together, as it seems
massy having only one or two tables with one design and the rest as another design.

if one of the tables were to be removed, which should be removed and why?

When the simpler tables are placed by themselves in the restaurant, they are subtie and neat, with

| | chairs casity placed on al sides of the table. When the table with the geometric design is placed by
itsalf in the restaurant, it looks 100 busy, with 160 many geomelric pattems in the restaurant. Unike
the other table, chairs can't be placed on the ends, which is another negative. So, when weighing up
the pros and cons of each table, the simpler tables are better overal. However, some important
features from it could be transferred o the other table.

In the survey, the majority also said that the walls were 100 plain, lacking interest. Do you
agree, and if 50, where should more attraction be added?

Yet agoin, | agree with the majority. Behind the bar is fine, 5 there is a sholf which is very
necessary. The wall 1o the left of the shelf is aiso sufficent, as the plants make the restaurant ook
fresher, and the white walls somehow also seem whiter. They also add a pop of green, 50 | would
suggest adding more plants around the restaurant, In my opinion, M issue is with the second ficor
Qther than ighting, there is nothing on the walls, making them look ampty. The wall 1o the right of the
wall Bghts is the most plain, o | think that a form of ant or another feature shousd be placed there.

Do you think that there should be more tables and chairs place in any empty spaces?

| think there ave enough tables and chairs, specfically on the first fioor. Aithough, usually when | walk
into a restaurant thare is a reception desk of some kind, placed near the door. It adds 1o the visual
appeal of the restaurant and essentialy makes it easy for us, 83 the custiomer, 10 be taken 10 our
table and so forth. To improve, | would add a desk near where the front door of the restaurant would
be.

1 conducted an interview with a friend for
a more detailed response, to follow up
the questions in my survey.

The mood of the restaurant was intended to be comfortable and welcoming. Has this been
achieved?

1 thnk !hat the mood has casily been achioved. The cushioning on the general seating soems very
comforable, as well as the curved seat of the bar stools. The most important aspect of the restaurant
that expresses this mood s the fireplace, which gives a homely effect to the restaurant, and # | were
in the restaurant it would make me fool more calm and refaxed

Is the white and wood colour scheme effective?

1 think that it is very effective, because 10gether 1o colour and texture gives the rostaurant a bright
Took. | wouks soften it slightly, by using bghts with a very sight yeliow tone, just in case the brightness
would become 0o brght and harsh during night when the lights are being used, | prefer this colour
scheme over the darker lighting and theme used by most restaurants, as it conveys a more choorful |
tone

Finally, would you be happy dining in the restaurant?

Definitely. The dosign is very interesting and unique, | haven't seen anything like it, The ceiling
design is also very nice, and the bar is a major highlight. There are a few sublie things that | would
improve, 35 | have mentioned throughout the interview, but as 3 whole, the restaurant has a clean
and noat look that is very contributing towards the experience of the customer.

This interview is very helpful, giving me more specific comments that will aid me in making
modifications. The first question tes me that the bar is in definte need of resizing, however the
design and choice of materials for # are clearly a strength of my restaurant. | have decided 1o
add Iightng to the base of each step, as this, like said in the nterview, 8lso can help mprove
the safety of my restaurant. It is also best that the table with the geometric design is
abandoned, as one of my biggest worries while designing and making this restaurant has been
putting too much emphass on the theme. However, the curved comers of the table edge are
an important safaty feature. 50 | foel that it is vital that | use this in the original design. When
changing the table legs while | was developing my table, | said it was a necessary change as
the central stand was not strong and sturdy enough for the large rectangular table to withstand
large amounts of weight. | did not want this 10 reman an Ssue with the six-seating table, so |
decided that while the four and two seating Lables have only one stand, the six-seating table
will have two stands to address the problem. When looking back at past restaurant
axperiences, |, ke the interviewee, also recall entering the restaurant and immediately going to
o dosk of some sont. To Increase effickency of the restaurant. | believe | should add a desk, with
a smilar design to my bar. This means that the consistency through the restaurant is not
broken. The mood and colour scheme are also areas of strength, with the fireplace proving lo
be more of a significant feature than | had thought it would be. When doing my lighting
research, | onginally thought that white lights would accompany by restaurant, but now | feel &
would be too bright. Overall, the interview was successful, and will beip me make
improvements to exceed customer satisfacton

Example 2

Good use of
questionnaires
to evaluate
the final
outcome.
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Example 3

Brief, personal
evaluation
identifying
some
strengths and
weaknesses
of the product.
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COMPARISON
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Example 4

A brief check
against
specification
canleadto a
more detailed
evaluation.

Some
improvements
and
modifications
are outlined.
This could
lead onto a
more detailed
description
using
annotated
sketches.
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Evaluation

Function The product must be able to sort a range of coms. The product
must have a locking system which only opens when a code is

entared. Must tell you when each drawer is full

Client The product must be aimed at bank tellers who fall in the g6 |
group of 20 to 60 years okd. The product must not appeal to
one gender more than the other.

Safoty The product must not be harmiul to peopla who work in @ hurry.
The product therefore must nol have any sharp edges or pointy
parts which could hurt your hands.

big 1o obstruct ske for a sitting teller.

Size Should be a suitable size to it on a desk and must not be 10

Systems & Control

Evaluation against Specifications:

Function: Specifications say that | need compartments for different coins and a locking mechanism which
opens the drawers when a right code is inputted. The product has three drawers and a working locking
system, based on an acrylic mechanism. Since these two criteria were met | have satisfied the
specifications regarding the function of the product.

Client: Specifications say that the product must appeal to bank tellers and must be gender-neutral. The
product is painted with the colours of a bank but has a sober casing design and does not have anything
which may appeal more to either male or female genders. Because of this, the Client specifications were
met.

Salaly saythat the producl can'thave sharp edges that could harm hasty people. The box is

Cost The product costs arcund $20 1o manufacture, therefore, the
product must not cost more than $60 dollars.

Aesthetics | The product must have a plain, professional look since it has to

appeal to bank tellers in a working atmosphere.

Environment | The product must be appropnate for a working enviconment,
more specifically, a bank.

The product must also be ecodriendly and its effect on the
environment must be as reduced as possible.

simple the knobs have been carved as spheres, which is the part
mare Ikety tocomein aontaclwhh lhe user. | therefore think that the product met the Safety specifications.

Size: Specifications say that the product must fit comfortably on a desk and not obstruct the teller’s view.
The product is and does not more than 30cm, which is the approximate distance
between ateller’s chin and the desk. | have therefore met this specification.

Cost: Speafesmns say that the product must cost around $20 to manufacture. However, the
ing the scal

finish but must have encugh space In the casing to be painted
with a bank's logo or colours

Scale of | The product must bo produced in mass, therefore the design
Production | must be i 10 do this.

Function

Client

Safety

Size

Cost

Aesthetics
Environment
Ergonomics

Finish

\ Scale of Production

o

NNNONO|(Oo = ©

process, was around twice times the expected. Even if
Ergonomics | The product must have drawers which can be the ifications’ aim was L this was not met, even though when mass produced
pulled by an adult hand. the price could be lowered substantially.
| Finish The prototype must have a professional, vamished, wooden

Aesthetics: This section of the specifications demand for a sober, p
| did manage to geta gocd-looking sober ic, however, e ofthe g tim

the look could have been more pi Overall, this i was partially met. The comb ]OIHI
marksinthe box make it look a little less professional, hence this could be improved.

‘and visually look.

Environment: Specifications say that the product must be fit for a working environment and that the impact
on the environment must be as reduced as possible. The product is not too flashy and looks well in a
banking atmosphere. Even though the materials used were not the most renewable (predominantly MDF
and acrylic), the impact on the environment was reduced by reusing other people's acrylic and MDF
sheets. | believe that the Environment specifications were met.

Ergonomics: Specifications say that the drawers must be easy and comfortable to pulled. | used the metal
engraving machine to CAM the brass drawers, which are rounded in shape and therefore very comfortable.
This ification was met

Finish: i da i wooden finished and space 1o paint in a bank’s logo. After
applying the paint to the casing, a layer of varished was applied. Because of the plain finish, alot of space
is apt for the painting of a logo. The Finish specifications were therefore met.

Scale of Production: Specifications demand a simple design in order to mass produce. The protolype was
obviously not produced in mass, but | believe it has a suitable design for mass-production. This
specification was met.

Example 5

A detailed
evaluation
using the
specification.

Evaluation

Verdict:

lower the final price.
The function

(which

are not the most appealing and could go away.

though itdid meet this set of specifications.

were met

Finally, the other sp

 criteria th

result. (bearing in mind that this is still the first prototype).
Overall, this has been a successful project.

As predicted the design idea’s table on the previous page, the cost
specifications were the least likely to be met. The final cost of the product
was almost double that of the specifications, however, once it is mass
produced, the cost of the casing's materials will be lowered substantially.
However, | do believe that some electronic aspects could be lweaked to The

to be the mostimportant ones)
were met perfectly, which makes my product a very successful first L

prototype. _ »
The aesthetics, which were only partially met in the specifications, would be
Improved upon in the next versions of the prototype. The comb joint marks

According to my design Idea’s table, The client’s specification would have
been met the most. However, | do believe thatincluding more bank branding
on the box would make it even more suitable for the target client, even

The finish could also be more crisp, even though it is just a first prototype. |

Systems & Control

Improvements.

Even though the product was an overall success, | believe several
improvements could be made.

could be tied to the plate which holds the
circuit so that the drawers can't open even a couple of millimetres
when the lockis closed.

g the ismwith grease ld make it work better.

1 would lvy to lower the cost of the manufacturing as much as
possible by using recycled material, using less coslly alternative
materials and trying not to use more material than needed in order to
come closer to the market price. The product will also be less
expensive to produce once it goes into mass production.

I would put more time in making the product look more professional,
thal is, trying not to leave 1mm gaps between components, trying
not to have any scratches in the casing or jagged/rough surfaces
and giving it a more glossy appearance overall. Including more vinyl

believe it met specifications for this project, even though it still could be stickers would also be a good idea.
much impi The bank g and removal of comb joint marks would Finally, | would include a lock for the bill compartment to protect its
raise this standards by much. content.

In conclusion, I believe that Ihns ﬁral prototype of my product met most of the
| believe that, if produced better, it would
sml all of my possible clbems noeds. therefore | am happy with the final

o~

% N>
<_
&

Example 6

Clear points
made, very
good
summary.
This
evaluation
could have
benefitted
from
photographs
or sketches to
explain the
issues more
clearly.
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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.

Cambridge IGCSE and Cambridge IGCSE (9—1) Design & Technology 0445 / 0979 33



Coursework Handbook

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, this means that 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
e 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 IGCSE learners.
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3.2 Project assessment criteria

Description H Level
Criterion 1. Identification of a need or opportunity with an analysis leading to a design brief

Mark

Comprehensive investigation and full analysis of the design need, the

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

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

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
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
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

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.

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.

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
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
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Description Level H Mark
Criterion 4. Development of proposed solution

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.

3 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.

2 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.

No creditable response. 0 0

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 3 7-10
communicated, sequence of the stages of manufacture including material lists,
fittings and finishes.

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 2 4-6
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 ! -5
material lists, fittings and finishes.
No creditable response. 0 0
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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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