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You must be able to use the following algebraic techniques:

•  substitute values (adjusting units where necessary) for the range of scientific laws,

principles and models

•  re-arrange simple formulae.
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You need to produce evidence in the external assessment which shows your skills and understanding of:

•  the features and scientific principles which are used in simple engineered products

•  scientific principles and mathematical techniques that relate to energy, electricity, force and motion

•  mathematical techniques such as:

− substituting values into formulae

− calculating values using formulae

− rearranging simple formulae

− drawing straight line graphs

•  the conventions which engineers apply to mathematical data.

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 identified features of given engineered products

P2 correctly identified scientific principles, and formulae

relevant to given engineering applications

P3 substitution of values into formulae

P4 rearrangement of mathematical formulae

P5 correctly drawn straight line graphs.

M1 selection and application of appropriate principles and

formulae in new situations.

M2 a range of mathematical techniques used to solve new

problems

M3 correct answers for calculations which involve multiple

stages.

D1 correct formulas, and you must consistently identify a

range of mathematical techniques used to obtain correct

answers to calculations

D2 conclusions from, and make decisions based on, the

results obtained by using mathematical techniques.
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The aim of the unit is to give students an understanding of how scientific principles influence

engineering products and services. It shows students how products and services can be

described by mathematical techniques such as graphs and formulae. Therefore, it is

important that students’ work on this unit is in the context of engineering products or

services and that their investigations involve experimental work (using data collected by the

students in a practical situation).

The unit draws on scientific and mathematical knowledge and skills supplied by the national

curriculum at Key Stage 4. Students may require initial revision of underpinning science and

mathematics. Students will find it useful and motivating if the initial teaching is situated in

engineering applications.

Any engineering products or services can be used to deliver this unit. The option of

‘engineering services’ is to allow the study of items like a telecommunications exchange or

broadcasting system.

Examples of engineering products are:

•  a hydraulic jack

•  an electrical heater

•  a pulley system

•  a screw jack

•  a CD player

•  a tape recorder

•  a metal detector.

It is motivating for students if they find the product interesting.

Scientific and mathematical principles are used in all products and services and can be used

to unify the investigation.

One useful approach to this unit would be a ‘features and benefits chart’. Students could link

the features and benefits to the different scientific and mathematical principles.
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This unit is assessed through an external assessment.

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, comparison and drawing valid conclusions

•  increasing independence and originality.
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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, when demonstrating their ability to identify the features of engineered

products, and identifying the scientific and mathematical principles involved in the products.

The assessments also give examples of the questions candidates will be required to answer to

demonstrate that they can substitute values into formulae, rearrange formulae, and draw

straight line graphs.

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.

Merit

Merit candidates will also be able to demonstrate their ability to select appropriate principles

and formulae, which apply to new situations, when answering questions in the assessment.

These questions will require the use of a number of formulae, and a number of mathematical

techniques, to solve problems relevant to an unfamiliar problem. The problem may require

candidates to follow multiple stages in their solution.

Distinction

Distinction candidates will also be able to demonstrate that they can consistently select and

use the correct formulae, to obtain correct answers. They will also successfully answer

questions requiring them to draw conclusions from, and make decisions about, the results

they have calculated. They will be able to show in their answers that they understand the

implications of changes in variables upon the performance of the product.
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This guidance gives broad indications of where Key Skills are particularly relevant.

Centres will need copies of the Key Skills specifications, and will need to develop additional

evidence elsewhere to ensure that the requirements of the Key Skills are fully achieved.

Centres should also be familiar with the external testing requirements for the Key Skills

qualification.

Key for Key Skills reference

K = keys to attainment S = signposts

APPLICATION OF NUMBER, LEVEL 1 Key Skills

Reference

(See assessment materials)

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

Skills evidence:

•  using practical

investigations to

confirm principles

and formulae

N1.1 Interpret straightforward information from two

different sources. At least one source should be a

table, chart, diagram or line graph.

N1.2 Carry out straightforward calculations to do

with:

a) amounts and sizes

b) scales and proportion

c) handling statistics.

K

K

K

•  using values in

appropriate

formulae and

rearranging simple

formulae

N1.1 Interpret straightforward information from two

different sources. At least one source should be a

table, chart, diagram or line graph.

N1.2 Carry out straightforward calculations to do

with:

a) amounts and sizes

b) scales and proportion

c) handling statistics.

K

K

K

•  recording data

correctly using

appropriate methods

and appropriate

levels of accuracy

N1.3 Interpret the results of calculations and present

findings. Use one chart and one diagram.

K
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COMMUNICATION, LEVEL 1 Key Skills

Reference

(See assessment materials)

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

Skills evidence:

•  finding out about

the features of the

products or services

that relate to

principles and

formulae from, for

example,

instructions, price

lists, design

specifications,

textbooks

C1.2 Read and obtain information from two different

types of documents about straightforward

subjects, including at least one image.

K

•  presenting their

information

C1.3 Write two different types of documents about

straightforward subjects. Include at least one

image in one of the documents.

S

INFORMATION TECHNOLOGY, LEVEL 1 Key Skills

Reference

(See assessment materials)

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

Skills evidence:

•  finding out about

the features of the

products or services

that relate to

principles and

formulae from, for

example,

instructions, price

lists, design

specifications,

textbooks

IT1.1 Find, explore and develop information for two

different purposes.

K

•  presenting their

information

IT1.2 Present information for two different purposes.

Include at least one example of text, one example

of images and one example of numbers.

S
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WORKING WITH OTHERS, LEVEL 1

When students are: They should be able to develop the following Key Skills evidence:

•  producing

information about

two engineering

products or services

WO1.1 Confirm what needs to be done to achieve given

objectives, including your responsibilities and

working arrangements.

WO1.2 Work with other(s) to achieve the given

objectives, carrying out tasks to meet your

responsibilities.

WO1.3 Identify progress and suggest ways of improving

work with others to help achieve given

objectives.

S

S

S

PROBLEM SOLVING, LEVEL 1

When students are: They should be able to develop the following Key Skills evidence:

•  producing

information about

two engineering

products or

services. This might

be especially the

case when using

scientific principles

and formulas

relating to energy,

force and motion to

calculate values, if

these were

presented as

problems needing to

be solved

•  the opportunities for

integrating this Key

Skill increase when

you look at the

merit and

distinction grading

requirements

PS1.1 Confirm your understanding of the given

problem with an appropriate person and identify

two options for solving it.

PS1.2 Plan and try out at least one option for solving

the problem, using advice and support given by

others.

PS1.3 Check if the problem has been solved by

following given methods and describing the

results including ways to improve your approach

to problem solving.

S

S

S


