UNIT 11: ENGINEERING PROJECT (INTERMEDIATE)

Development

In order to produce a prototype product or trial solution you will need to consider the
following procedures as appropriate to your project:

- agreement for budget for resources

- preparation of engineering drawings from the specification

- preparation of a parts and components list and identification of sources

. preparation of a plan of action with target dates

« production of a manufacturing schedule to include: materials and processes to be used,
process sequence, simple estimation of basic process and lead times, critical control
points and procedures.

Control and evaluation

As work on the project progresses you need to be able to:

- record information collected from critical control points and procedures
« adjust processes accordingly.

As the work nears completion you need to be able to:

- compare the prototype against the original design criteria/specification, such as by noting
where it is a good match and where there are difficulties
« consider possible improvements to the prototype or trial.
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ASSESSMENT EVIDENCE

You need to produce an engineering solution which fulfils given target criteria. It should contain:

*  evidence of the development of a solution

e information about the design and development of the solution including: resource budgets, specifications; parts list; manufacturing schedule (if appropriate); control procedures
e an evaluation of the prototype solution compared with the given target criteria

*  evidence of working with others.

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:

e use of appropriate sources of information such as
manufacturers’ literature and data, specifications for
materials and products

¢ use of relevant information at an adequate level, such as
by correctly identifying and matching features of given
design criteria

e successful use of development skills by making
reasonable choices in development decisions

e clear communication of the main information about
development and prototype by using appropriate
drawings, specifications and correct technical terms

e use of skills in planning and scheduling, such as by
agreeing logical methods of working with others.

analysis of information by making appropriate choices in
development decisions

responses to changes in circumstances, such as varying
design to meet target costs after discussions with team
members

increased independence and ability to communicate a
range of information and ideas, such as by the use of
own drawings and text.

a good level of knowledge and understanding, such as by
logical choices in development decisions

a good understanding of the development process by
producing a project solution of consistently good quality.
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ESSENTIAL INFORMATION FOR TEACHERS

Teaching strategies

This unit represents an attempt to pull together a number of different engineering strands and
allows the students to engage in a relatively substantial activity that might be of particular
interest to them. You need to assess whether the students have the necessary background
knowledge and ability before embarking on the unit. This will be dependent on performance
in the compulsory units and in the other optional units they have taken. Accordingly, this unit
should come later in the students’ course to allow them to capitalise on the learning taken in
and the skills developed earlier in the course.

Although a design-oriented project will be the choice for many students, the unit refers to a
generalised process of ‘development’ and ‘solution’. This is to allow the participation of
those who wish to give the unit a focus on procedures for service or installation.

This unit involves students learning to take responsibility for their own work. Throughout the
project students should be made aware of the need to organise and plan their work. Students
should be encouraged to set targets and check their progress regularly, both on an individual
and group basis. This and all other project information should be documented in an
individual portfolio of work, which will be used in the assessment of this unit.

Tutors should set the design criteria for the students’ projects. Several different projects may
be tackled by one class of students. It is important to set criteria, which can be satisfied by
the resources and equipment available to the students. Also the criteria should ensure that the
project may be completed in the available time.

It should be emphasised by the tutor that the focus of this unit is one of project management
and not the production of an engineered product. However it may be appropriate to link the
delivery of this unit with the Making Engineered Products unit. If this route is employed it is
essential that students be thoroughly aware of the individual requirements of both units and
that due time is apportioned correspondingly.

Throughout this unit, and particularly during any workshop time, you should ensure that
students are made aware of the relevant health and safety issues and that specialist staff are
in attendance during all workshop sessions to offer support and advice.

Teamwork is a necessary feature of project development. It is suggested that students are
organised into small teams of two or three. This helps assessment of individual contribution.
Tutors should consider the composition of teams and in many cases it may be appropriate to
direct students into teams.

Teams should hold regular meetings and record all discussions. Tutors should reserve the
right to attend meetings both as an observer and as an advisor. Students should be
encouraged to plan the dates for such meetings and tutors should provide students with
guidance as to how team meetings should be conducted and how decisions and action points
should be recorded.

It is important not to exceed the intended level and length of this unit which is different from
an advanced project unit in the following ways:

- the student is not expected to follow a specific engineering pathway

« the design criteria are given to the student, although students should know about client
briefs

«  prototype evaluation is made against the specification rather than by referring to the
client

+ project costing is restricted to a simple calculation of the budget to be used.
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Assessment strategies

When grading student evidence you should consider the following general qualities that
distinguish between the three grades:

- increasing depth and breadth of understanding
- increasing coherence, evaluation and analysis
+ increasing independence and originality.

For this unit you should also consider the following qualities which help distinguish between
lower and higher grades:

« increasing understanding of the procedures used in the development process

- increasing ability to gather and consider appropriate technical information and make
development choices

+ increasing quality of development solutions.

These qualities are typically shown by evidence similar to any examples given in the unit
assessment specification or in this guidance. There is usually a variety of equivalent evidence
which can also be used by assessors.

Note that from a centrally collected set of information, students are expected to generate
their own information on the design and development (eg resource budgets, specifications,
drawings, parts list, manufacturing schedule and control procedures). This will allow you to
assess their individual understanding and abilities. However, the team must work together to
create a team version of these to help realise the actual prototype; this will help you
determine the individual student’s team contribution.

There might be a risk of overburdening the student with the amount of assessment. You need
to keep in mind the size of the project that the students embark on and that the learning
focuses on the product design, development and their ability to work in teams. Therefore, it
is important to look of an understanding of the basics in design and development in
application, rather than see this an the main teaching and assessment of product design and
development. Other units do this.

Pass

At pass, tutors need to give guidance to students about techniques of effective teamwork and
sharing of tasks and will have to be called upon occasionally to help with any ‘stalemates’ or
stalls to the team’s progress. A pass student will need some guidance by the teacher in being
able to work as an effective team member but repeated need should be treated as a sign of
failing and the student should be cautioned. There may then be a need to ensure others are
not hindered or held back.

At this level, you are looking for signs that students have been able to co-operate with others
and perform their allotted tasks without causing any problems for the development process or
the work of others in the team.

The design and development information is expected to be no more than a basic account that
shows the student has a grasp of the fundamentals and should contain the key data at least.

They should also show a basic ability in being able to find and use obvious and
straightforward sources of information and make sensible contributions to decision making
and discussions.

Their evaluation should be a fair and basic appraisal of the product and the process, as well
as their own performance.
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Merit

At merit, you should be looking to find and reward a more effective team player capable of
showing an awareness of the needs of others and an ability to get on effectively with their
own responsibilities. For example, this could be done by showing they are clearly capable of
performing well in their own areas of responsibility, while, making sure other team members
are kept informed of their progress and are told at the appropriate times of any developments
they need to know about.

They should show the ability to find and interpret a range of appropriate sources of
information with confidence.

This will help generate a wider understanding of key issues and as a result they should be
making a more effective contribution to the design and development process. This will be
reflected in the better quality supporting design and development information that they
generate.

This heightened understanding will also be evident in a more sophisticated analysis of the
issues when it comes to reviewing the product, their performance and the performance of
others.

Make an effective contribution to the development of the prototype solution and keep clear
and accurate records of your input.

Distinction

At distinction, students must be able to demonstrate both the ability to provide leadership
and insight when it is needed and the ability to become a highly effective team player,
making necessary adjustments in their style and approach to ensure that they can work
effectively with others.

In their own personal reflections of the prototype and development and team process they
will display both insight and understanding of the technical requirements issues and
processes as well as a solid understanding of the issues that surround the team performance.
This should also be evident in the high quality work that they are able to generate when
producing the formation on the design and development of the process.

You must also expect them to offer up reasoned and well thought through suggestions for
improvements that would ensure better performance in terms of their own work, the work of
others and in the development process.

Their individual records should show that they made a significant and crucial input into the
team’s work and were influential in ensuring the success of the project.

Resources

Students will need access to a variety of resources in order to complete their project. In
particular they may require:

« information technology resources

«  workshop resources including technical assistance

« technical library resources (including data sheets, catalogues and manuals)
+ areas in which to hold meetings.
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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:
«  producing an Carry through an engineering activity that includes tasks
engineering solution ; for N2.1, N2.2, N2.3.
Z\;}iltlec:;afulﬁls design N2.1  Interpret information from two different S

. sources, including material containing a graph.
+ developing a & gagrap

prototype design N2.2  Carry out calculations to do with:
and development
which matches
design criteria

« producing a
portfolio of an N2.3
engineering solution

- amounts and sizes

- scales and proportion

- handling statistics

- using formulae.
Interpret the results of your calculations and S
present your findings. You must use at least one
graph, one chart and one diagram.
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producing a
portfolio of
engineering
solutions

purposes. Your work must include at least one
example of text, one example of images and one
example of numbers.

COMMUNICATION, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:

producing an C2.1a Contribute to a discussion about a S

engineering solution straightforward subject.

including evic‘lence C2.2  Read and summarise information from two S

of working with extended documents about a straightforward

others subject. One of the documents should include at

seeking information least one image.

abqu t prototype C2.1b Give a short talk about a straightforward S

design and . . .

subject, using an image.

development

providing or

information on the |[C2.3  Write two different types of documents about S

prototype design straightforward subjects. One piece of writing

and development should be an extended document and include at

least one image.
INFORMATION TECHNOLOGY, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following key
skills evidence:

producing IT2.1  Search for and select information for two S

information about different purposes.

the prototype design IT2.2  Explore and develop information, and derive S

and development . . .

. . new information, for two different purposes.
developing a design
solution IT2.3 Present combined information for two different | S
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IMPROVING OWN LEARNING AND PERFORMANCE, LEVEL 2 Key Skills
Reference

When students are: They should be able to develop and produce evidence

for:

Producing an One example of study-based learning. S

engineering solution. le of activitv- 1 .

Opportunities include: One example of activity-based learning.

You must complete the whole process twice and include

« development of a . . ..

. one example of working without close supervision and
solution . .
. r one example of using learning from one task to meet the

« identifying relevant 2
. . demands of a new situation.
information

« using planning and | Each activity must include tasks for LP2.1, LP2.2 and
scheduling skills LP2.3.

- evaluating thle ) LP2.1  Help to set short-term targets with an S
pro‘Fotype' solution appropriate person and plan how these will be
against given met
criteria ‘

LP2.2  Take responsibility for some decisions about | S
your learning, using your plan and support
from others to help meet targets. Improve your
performance by:

a studying a straightforward subject
b learning through a straightforward
practical activity.

LP2.3  Review progress with an appropriate person S
and provide evidence of your achievements,
including how you have used learning from
one task to meet the demands of a new task.
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WORKING WITH OTHERS, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop and produce evidence
for:

Producing an One straightforward activity in a group situation
engineering solution. Each activity must include tasks for WO2.1, WO2.2 and
Opportunities are: WO02.3

I(Le‘ntltijlng the duct WO2.1 Plan straightforward work with others, S

objec 1vest(pro ek, identifying objectives and clarifying

component, responsibilities, and confirming working

process) of the arrangements.

investigation against

given criteria WO2.2 Work co-operatively with others towards S

agreeing individual achieving identified objectives, organising tasks

and team to meet your responsibilities.

responsibilities WO2.3 Exchange information on progress and agree S

carrying out own
project tasks and
supporting others to
meet objectives
contributing to
project progress
meetings

ways of improving work with others to help
achieve objectives.
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