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•  energy conversion

•  energy storage

•  sensing and signalling systems.
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For the transmission of electrical power, you need to be able to recognise a range of basic

components and their applications. Such components include:

•  generators and motors

•  transformers

•  switches

•  circuit breakers

•  circuit protection, such as fuses, miniature circuit breakers and residual current devices

•  test meters.

You nee to be able to identify the main purpose of function of components in use and learn

to consider their advantages and disadvantages in terms of cost, efficiency and safety. These

functions include:

•  energy transfer

•  energy conversion

•  voltage regulation

•  overcurrent protection.

You need to learn to identify the links between those scientific principles and the

components of your system. You must consider the scientific principles including:

•  conversion of energy

•  conservation of energy

•  efficiency

•  electric motor effect

•  electromagnetic induction

•  size of conductors.
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You must learn to carry out suitable practical exercises on chosen mechanical and electrical

systems which will allow you discover how a system works and to report on your findings.

Depending on the system, typically you may need to:

•  read and understand information on basic mechanical and electrical drawings about a

system

•  identify components using their correct technical terms

•  use test equipment, computer simulations or other appropriate methods to discover the

purpose of a component and how it operates

•  use basic mechanical and electrical drawings to illustrate the construction and the layout

of an engineering system.
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You need to produce the results of a practical investigation into two engineering power transmission systems: one mechanical and one electrical. Your results should include evidence of:

•  the construction and workings of the system

•  the type of power transmission involved and important scientific principles associated with the system

•  the main components used within the system, their purpose, and why they were used in preference to alternative components.

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:

•  that you can seek and use appropriate sources, such as

technical drawings, manuals, computer packages

•  understanding and use of relevant information, by

correctly identifying the main components and their

purpose

•  successful use of appropriate equipment, when

investigating the operation of a component or system.

•  clear communication of the main information about the

systems, by using annotated technical drawings and

technical terms

•  use planning skills to complete the investigation, such as

investigating and identifying system components in a

logical manner which matches the operation of the

system.

•  ability to use a range of relevant information at an

appropriate level, such as by working with more complex

drawings or other data

•  adaptation to changes while investigating, such as choice

and different equipment or a new approach

•  clear communication of a range of information and ideas

by independently suggesting alternative components and

giving appropriate reasons.

•  information combined to show a good level of

knowledge and understanding, such as by effective use

of drawings, technical terms and principles to explain

systems

•  evaluation of the methods used and the outcomes of your

investigation, for example, consideration of areas where

there were difficulties obtaining information or use of

equipment, and suggesting improved ways of carrying

out the investigation.
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Although a certain degree of underpinning knowledge is needed for the study of this topic

area it is recommended that, wherever possible, a largely practical approach be adopted in

the delivery of this unit.

Delivery might make use of engineering based resources or of suitable computer based

training packages. The study of the generation, transmission and distribution systems for

electricity can be achieved through modelling or simulation. The study of some of the

mechanical power transmission systems, such as drive shafts, couplings, drive belts and

pulley systems could be undertaken through the study of a suitable motor vehicle unit.

The unit asks for links to be made between engineering applications and scientific principles.

The science knowledge used should not be more than is obtained through studies at Key

Stage 4 of the National Curriculum and does not require calculations. Consideration of the

energy losses, such as heat, at various key energy interchanges could raise appropriate issues.

The complexity of the project must be restricted to what is feasible at this level. More

complex projects might be used provided that the requirement for this unit is a controlled

subset of the larger project. An important aim of the unit is to provide the student with a

structured and enjoyable practical approach to a range of Engineering Technology systems,

through which they can develop their awareness of engineering and their investigative skills.
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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.

Assessment should be based on evidence produced while carrying out practical

investigations. This might involve evidence from a student’s report, portfolio or logbook.

Decisions about the level of a student’s work can be supported by the following evidence.

Pass

At pass, students should be directed to sources and can be given assistance in interpreting

drawings, manuals and packages.

You should expect students to show some ability to sift and sort information and be able to

identify and use obviously relevant material unassisted.

The same is also expected of students when it comes to equipment. Students must be able to

recognise for themselves the obvious equipment that should be used.

You are looking to see if students have a basic grasp of the workings of each system and how

they are constructed. This will be supported by an identification of key central scientific

principles at least and a correct identification of the type of power transmission and parts.

Explanations about the use of parts given the presence of alternatives should be restricted to

feasible suggestions for one system at least.

Student drawings and annotations will be basic, intelligible and clearly and correctly

annotated with key technical language correctly used.
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In planning, you are looking to see if the student has developed an appreciation of what is

involved in carrying out the assessment and is able to independently sketch out a realistic

attempt at how to appropriately sequence the work.

Merit

Students may typically show more independence in selecting, interpreting and using a wider

range of information. For example, as well as showing some ability to work with more

complex sources of information, they might also be choosing their own information about

components and systems from sources they themselves have found.

A clear understanding of each system involves students showing an awareness of both the

construction and the function of the systems, being able to explain the science involved, and

being able to relate this knowledge to actual parts of components in the systems. The

understanding will be clearly more than just a basic awareness. This will be evident in their

greater command of technical terminology and their ability to more confidently and

comfortably use supporting diagrams and documentation. Students should show a degree of

insight in suggesting why some components where thought preferable to others in both

systems.

You are also looking to reward students who are beginning to show confidence in ‘knowing

their way around’ each system. They do this by showing they can either deal with or have

ideas how to deal with difficulties they encounter.

Distinction

There are two central criteria to look for in distinction work:

1 A comprehensive understanding of each system, its construction and function, as well as

an appreciation of the scientific principles involved. This will be supported by material

showing confident use of appropriate technical language. The student will also show

effective use of drawings to explain the systems. An obvious example of increased

awareness will be seen in the student’s ability to offer clear, succinct and insightful

explanations of why some parts or components may have been chosen over others in

each system.

2 The ability to show both independence and autonomy while taking responsibility for

their work. Planning should show insight and a thorough appreciation of the nature of the

task at hand, with approaches to tasks carefully thought out.

3 Through a greater awareness of the learning, students will also be able to show that they

can cope confidently with the need to change approach or work flexibly.
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Delivery might make use of engineering based resources or of suitable computer based

training packages. The study of the generation, transmission and distribution systems for

electricity can be achieved through modelling or simulation. The study of some of the

mechanical power transmission systems, such as drive shafts, couplings, drive belts and

pulley systems could be undertaken through the study of a suitable motor vehicle unit.
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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 the

results of a practical

investigation

N2.1 Interpret information from two different sources,

including material containing a graph.

S

COMMUNICATION, LEVEL 2 Key Skills

Reference

When students are: They should be able to develop the following key

skills evidence:

•  carrying out a

practical

investigation of

engineering power

transmission

systems

•  producing results of

a practical

investigation and

identifying the type

of power

transmission

involved, the

scientific principles

behind the main

components within

the system

C2.2 Read and summarise information from two

extended documents about a straightforward

subject. One of the documents should include at

least one image.

C2.1b Give a short talk about a straightforward

subject, using an image.

S

S
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INFORMATION TECHNOLOGY, LEVEL 2 Key Skills

Reference

When students are: They should be able to develop the following key

skills evidence:

•  identifying the main

components within

the systems

•  producing the

results of a practical

investigation of

engineering power

transmission

systems

IT2.2 Explore and develop information, and derive

new information, for two different purposes.

IT2.3 Present combined information for two different

purposes. Your work must include at least one

example of text, one example of images and one

example of numbers.

S

S

PROBLEM SOLVING, LEVEL 2 Key Skills

Reference

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

for:

Producing results of

practical investigations

at two power

transmission systems.

Opportunities include:

•  finding appropriate

sources of

information

•  identifying

components and

their purpose

•  planning to

complete the

investigation.

There are additional

opportunities when

students are working at

merit and distinction

level

Following through a straightforward activity, which

includes tasks for PS2.1, PS2.2 and PS2.3.

PS2.1 Identify a problem and come up with two

options for solving it.

PS2.2 Plan and try out at least one option for solving

the problem, obtaining support and making

changes to your plan when necessary.

PS2.3 Check if the problem has been solved by

applying given methods, describe results and

explain your approach to problem solving.

S
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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 results of

practical investigations

at two power

transmission systems.

Opportunities include:

•  finding appropriate

sources of

information

•  identifying

components and

their purpose

•  planning to

complete the

investigation

One straightforward activity in a group situation.

Each activity must include tasks for WO2.1, WO2.2 and

WO2.3.

WO2.1 Plan straightforward work with others,

identifying objectives and clarifying

responsibilities, and confirming working

arrangements.

WO2.2 Work co-operatively with others towards

achieving identified objectives, organising tasks

to meet your responsibilities.

WO2.3 Exchange information on progress and agree

ways of improving work with others to help

achieve objectives.

S
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