UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

You will be aware that there may be more than one answer which meets the needs of a
customer. You will learn to recognise that each answer will have its own strengths and
weaknesses.
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To enable you to produce a design solution you must first decide what it is the customer
wants by reading the design brief.

To do this you must be able to examine the key features of the design brief and related
engineering drawings. You must then be able to explain what is required showing clear
details and decisions you have made about the intended product. This is called a design
specification and it will then help you to produce your design solution.

You need to be able use your design specification to produce a design solution which meets
the customer’s design brief. To produce a design solution you will need to learn how to use
all of the following techniques to develop your early design ideas:

information researching
brain storming
free-hand sketching.

You must be able to select the most appropriate final design solution from your early design
ideas. Your final design solution must include:

reasons for your final choice which refer to the key features in the design brief and your
design specification

details of your final design idea

an explanation of how you met customer requirements.
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You must learn to read and use engineering drawings as well as produce a selection of
engineering drawings. Your engineering drawings must include an appropriate selection of

conventions from appropriate sector-specific national standards such as BS 308, BS 3939
and BS 4058.

You need to be able to read electrical and mechanical engineering drawings so that you can
explain the purpose of the components and the features used. You must learn to recognise a
selection of appropriate standard symbols.

Typical standard symbols include:

electrical components — resistors, thermistor, LED, capacitor, bulb, battery, motor,
buzzer, variable resistor, diode
mechanical features: holes, threads (internal and external), dimensions, radii, centres.

You must be able to produce engineering drawings which are sufficient to communicate your
final design solution by using some of the following techniques, as appropriate.

free-hand sketches

isometric drawings

block diagrams and flow diagrams
schematic diagrams

circuit diagrams

first angle projection

third angle projection.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

Your drawings must incorporate appropriate use of scale. You must learn to produce some
drawings, or appropriate parts of drawings, by both manual and computer generated methods.

Selection of engineering drawing techniques

When you are choosing drawing techniques, you must take account of the purpose of the
engineering drawing and the intended audience.

Your drawing may be:
- aworking/manufacturing drawing

« aservicing/repairing drawing
+ an assembly drawing.

The types of audiences to consider are:

«  service engineering
- manufacturing engineering
« technical customers.

Present a design solution

You must be able to present your final design solution to other people. Your presentation
must:

«  give reasons for your final choice which refer to the key features in the design brief and
your design specification

«  show details of your final design idea

« give an explanation of how your final design solution meets the customer brief.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

ASSESSMENT EVIDENCE

In the external assessment you need to produce a design specification and design solution for an engineered product or an engineering service from a given customer design brief. Your design

specification and design solution will include:

e details about the key features of the design brief and decisions you made about the intended product or service

e developmental work for your design specification and design solution including at least two design ideas

* afinal design solution presented using engineering drawing techniques.

In the external assessment you will be required to demonstrate your knowledge and understanding of:

e the customer’s requirements and your design specification
e your design and how it fulfils the design brief.

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

P1 relevant key features from the design brief. Explain your
design specification, for example the size, cost,
manufacture methods and materials

P2 your early design ideas through the use of appropriate
diagrams, sketches and engineering drawings, such as
brain storming diagrams, free-hand sketches and
isometric drawings

P3  your best workable design solution in a form appropriate
to the product or service

P4 how your final design solution meets the given customer
design brief in terms of key features such as function and
cost.

M1 how you responded to new information you found during
the development of your early design ideas

M2 the effective use of planning skills to ensure that relevant

and key information you have found is provided in your

design specification and design solution

M3 the use of a range of appropriate and suitable

presentation techniques to your intended audience, for

example the types of engineering drawing, projection and

convention used.

D1 evidence of originality and independence, for example by
providing innovative design ideas and consistent use of
standard graphical techniques

D2 why your final design solution best meets the customer
brief and why you rejected other design ideas.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

ESSENTIAL INFORMATION FOR TEACHERS

Teaching strategies

This unit aims to help development of graphical techniques by using the design process. A
range of graphical techniques should be taught, although students at this level are not
expected to have occupational competencies at this level.

It is important to remember that a product final design solution is not a manufacturing
specification. The student’s work should include information on materials, processes and
costs, but an emphasis on these areas is not appropriate.

Using a wider range of different components will make the engineering drawings more
suitable for intermediate students. This is the main difference at this level from foundation.

For many sectors it will be appropriate to design an electro-mechanical engineered product
that includes both electrical and mechanical components and drawings. It may be more
convenient to look at these separately, then bring the two parts together in terms of the
product. For students on some pathways it may be more suitable to consider work on an
engineering service, such as equipment for telecommunications.

Modification of an existing product, based on existing drawings, may make the learning
more manageable, realistic and interesting for a student.

This unit can be taught in conjunction with the equivalent unit Design and Graphical
Communication (Foundation). While the level of work required is different for each unit
there are many common techniques and skills required of students studying both units. Much
of the work required for these units requires students to work independently, which also
helps to enable the units to be delivered together. The prereleased material which contains
the externally set assignment describe a common design problem with different instructions
describing what students at each level are required to do prior to sitting the external
assessment. This further enhances the ability of centres to deliver these two units together.

Assessment strategies
This unit is assessed by external assessment.
Pass

Sample assessments, and past papers, are published separately by Edexcel and should be
used in conjunction with this specification when preparing candidates for the external
assessment. The assessment contains examples of the type of questions which candidates will
be expected to answer. They will be asked questions which enable them to demonstrate their
interpretation of the key features of the customers requirements and their understanding of
the design specification. They will also have the opportunity to explain their understanding
of the design problem, and to relate their design to the design requirements of the prereleased
specification. Candidates will also be expected to submit information about their
interpretation of the problem, evidence of their early design ideas, as well as a complete set
of engineering drawings which are broadly in accordance with the conventions and standards
prevalent in engineering, and which effectively communicate their design ideas. The
prereleased material will specify what candidates have to hand in.

Some questions in the assessment are intended to provide opportunities for candidates to
demonstrate superior performance and to demonstrate that they can meet merit or distinction
criteria.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

Merit

Merit candidates will also be able to demonstrate their ability to follow the design process
logically to produce workable and technically feasible design ideas. This will be shown
partly by the design work that they submit for the external assessment, and partly by the
answers they provide to questions in the test. They will also be able to answer questions
about their design and the process they went through to arrive at that design. They will be
asked questions about their design, the technology and theory behind their design. They will
communicate their designs clearly in an appropriate range of annotated engineering
drawings, which are drawn to conventions, and which use appropriate symbols. They will
also be expected to demonstrate that they have planned their work effectively.

Distinction

Distinction candidates will also be demonstrate originality and independence in the work that
they carry out, to meet the requirements of the externally set assignment, as well as to
explain their reasoning, and the knowledge that they acquired, to successfully fulfil the
assignment. They will be able to explain the design decisions that they made when carrying
out the design work. They will also submit a range of complete and accurate annotated
drawings which communicate all aspects of the design solution which demonstrate a high
standard of work.

Resources
Some useful publications of National Standard for drawing include:

Manual of British Standards in Engineering Drawing and Design published by British
Standards Institution in association with Stanley Thornes (Publishers) Ltd

- BS 3939 Electrical/Electronic Drawing Practice

+  BS 308 Graphical Symbols.

The computer-aided design (CAD) requirements of this unit are at an introductory level. It is
not necessary for students to use very complex (CAD) packages at this level. Some of the
smaller inexpensive packages available would be more than adequate such as Autosketch and
TurboCAD.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

Key Skills

This guidance highlights the most relevant Key Skills opportunities in this unit. It contains
suggestions only. You will need to check that students have produced all the evidence
required to meet part A and part B of the Key Skills specifications. Students may need to
develop additional evidence elsewhere to meet fully the requirements of the Key Skills

specifications.

Guidance is referenced in two ways:

K — keys to attainment

These are Key Skills or aspects of Key Skills which students should achieve as they meet the
vocational requirements of the units. Only part B of the Key Skill is highlighted — you will
need to check that students achieve part A.

S — signposting

These are opportunities that can be incorporated naturally into the learning programme.

APPLICATION OF NUMBER, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
«  carrying out N2.1 Interpret information from two different
developmental work sources, including material containing a graph.
for the de.51gn N2.2 Carry out calculations to do with:
specification and
design solution and — amounts and sizes S
presenting the — scales and proportions S
solution using — using formulae. S
engineering drawing | N2.3 Interpret the results of calculations and present | S
techniques findings. Use at least one graph, one chart and
one diagram.
COMMUNICATION, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
« developing their C2.1a Contribute to a discussion about a S
design ideas by, for straightforward subject.
example talking to
others
«  carrying out C2.2  Read and summarise information from two S
preparatory work, extended documents about a straightforward
for example finding subject. One of the documents should include at
out about key least one image.
features of the
design brief
«  presenting their C2.1b  Give a short talk about a straightforward S
final design solution subject, using an image.
orally “.Ilth C2.3  Write two different types of documents about S
:Engrglr}sg notes straightforward subjects. One piece of writing

should be an extended document and include at
least one image.
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UNIT 1: DESIGN & GRAPHICAL COMMUNICATION (INTERMEDIATE)

INFORMATION TECHNOLODY, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
carrying out IT2.1  Search for and select information for two S
preparatory work, different purposes.
for example finding
out about key
features of the
design brief
presenting their IT2.2  Explore and develop information, and derive S
final design solution new information, for two different purposes.
orallyr\;\flth ¢ IT2.3  Present combined information for two different |S
SUPPOTUNE NOtes purposes. Include at least one example of text,
and OHTs .
one example of images and one example of
numbers.
PROBLEM SOLVING, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
producing a design i Following through a straightforward activity, which
specification and includes tasks for PS2.1, PS2.2 and PS2.3, for each of
design solution for | two given problems.
an engineered . PS2.1 Identify a problem and come up with two S
product or service . S
. options for solving it.
from a given
customer design PS2.2  Plan and try out at least one option for solving | S
brief the problem, obtaining support and making
changes to your plan when necessary.
PS2.3  Check if the problem has been solved by S

applying given methods, describe results and
explain your approach to problem solving.
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