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For each type of machine, you need to know how to:

•  measure the applied force and the force produced by the machine

•  calculate the amount by which the machine multiplies the applied force

•  calculate the work done by a machine.

You must assemble and test one device or simple mechanical machine from those given on

the previous page.

You need to be able to:

•  select the components you need

•  assemble them safely to build the device or machine

•  test the assembled device or machine under conditions of normal use

•  evaluate the performance of the device or machine and comment on its fitness for

purpose.
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Organisms are adapted to survive within a range of conditions. When we grow organisms to

obtain products from them, we must provide them with the most suitable conditions. This

involves monitoring the activity of the organism and the conditions in which it is kept.

Human organisms also operate best within a range of conditions. We can improve our

performance of physical activities and maintain health by monitoring our own activities. The

growth of plants can also be controlled and monitored to produce the required end product.

You need to be able to carry out an extended investigation of the activities of an organism

under controlled conditions.

You need to be able to select an organism for a particular purpose, which you can monitor.

You need to be able to produce a plan for your investigation. This must include information

about:

•  the type of organism

•  the purpose of the activity you will be monitoring

•  the conditions you will be providing and controlling

•  how you intend to monitor the conditions you provide and the organism’s activity

•  a monitoring schedule for the duration of your investigation

•  how you will evaluate the results of your investigation.
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You need to produce a portfolio in which you have recorded at least five activities. The following must be included:

•  the production of samples of three products from at least two processes such as redox, neutralisation, precipitation and condensation

•  an account of the assembly of one device or machine, including a description of the purpose of the device and the function of its components

•  the results of monitoring the activity of an organism under controlled conditions, including those that enable the organism to function well and contribute to successful growth and development

(you must show appropriate care and consideration when investigating living organisms).

The record of the activities should be accompanied by records that show how you applied your knowledge and understanding to solving scientific problems.

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 have correctly followed instructions to obtain

your products, the assembly of your devices or machines

and the monitoring of the activity of an organism under

controlled conditions

•  identification of the observations and measurements you

need to make

•  description of the procedures, processes and conditions

that you applied to your scientific work

•  a record of your results and a scientific explanation for

your observations and/or measurements

•  the actual yield of your chemical product

•  the tests and comments on the performance of your

device or machine

•  reasoning of the most suitable conditions for the activity

of an organism.

•  a description of any adaptations to procedures that you

made to obtain a product, assemble a device or machine

•  the production of a detailed plan of your investigation on

monitoring the activity of an organism

•  appropriate calculations to

− determine reacting quantities

− determine the percentage yield of your chemical

products

− assess the performance of your devices or machines

•  the application of scientific knowledge and

understanding in your explanation of your results.

•  consideration of alternative methods to obtain the results

you want, and justification of the methods you chose

•  identification, where appropriate, of significant sources

of error and how you would limit their effect on your

work

•  recommendations on how you could improve the yield of

the product or the performance of the device or machine

in the work you did

•  a comparison of what you did in the laboratory with the

way comparable activities are carried out in industry.
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This unit should be taught in conjunction with Unit 1: Applying practical skills.

Students should receive formal teaching of the scientific principles covered in the unit before

being set assignments for assessment, based on applications. These should take a problem-

solving approach.

It is recommended that teachers plan their coverage of this unit in conjunction with that for

Unit 2, where much of the background knowledge would have been covered.

Changing materials

All students should be able to distinguish oxidation from reduction. Oxidation should be

described as the gain of oxygen, and reduction as the loss of oxygen. Students should

describe as neutralisation the reaction between an acid and a base to give salt and water only,

and they should describe an alkali as a soluble base.

Merit and distinction students should be able to provide examples of reactions in which

electron transfer takes place. They will not be required to show calculations of theoretical

yield.

Tools and machines

These are used in the laboratory to make observations and measurements. They are also used

to support equipment and to handle materials.

Optical devices

These could include microscopes, cameras, telescopes, spectacles and optical fibres.

Students should study the general principles applicable to all categories. They may complete

an assessment activity comparing the effectiveness of the range, or an investigation into one

application only.

Electrical and electronic devices

Students should know the functions of the components listed, but they are not expected to

know about the internal construction of the components or how they work. The device that

they assemble for assessment purposes is expected to incorporate only some of the

components listed.

Mechanical machines

Students should learn about the individual types of simple machine, but could be given a

practical application such as a bicycle or an engine hoist.

Monitoring the activities of an organism

Extended investigations may take place over more than two lessons and students should be

encouraged to realise that this has implications for their planning. Preferably, students will

plan their monitoring over a minimum period of 1–2 weeks. Students should first be taught

the background knowledge that is applicable to the situation they will investigate: for

example:

•  for problems based on improving the yield of a plant/micro-organism, students will need

to know about the needs of the plant or micro-organism they will use, and the conditions

in which it normally flourishes
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•  for problems based on improving the performance of a person in physical or mental

activities, students will need to know the basic human anatomy/physiology involved in

the activity

•  for problems based on how an organism responds to changes in its environment over a

period of time, students will need to have basic background knowledge of the biotic and

abiotic factors normally affecting the organism.

This activity could offer opportunities for students to develop good team-working practice.
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As you get to know your students you will have expectations of their ability and, through

discussion, decide appropriate levels of work. The assessment evidence grids will help you

with this aspect of your work. The criteria identify broad judgements about key aspects of

achievement in the unit rather than atomised details.

When grading student evidence you should consider the following general qualities that

distinguish between the three grades:

•  increasing depth and breath of understanding

•  increasing coherence, evaluation and analysis

•  increasing independence and originality.

Pass

Students should achieve good results given a procedure to follow and suitable guidance.

They are unlikely to be able to plan a ‘long-term’ activity without help. They should be able

to describe clearly the procedures they followed and the results they obtained. They should

anticipate health and safety issues and show awareness of ethical issues involved if working

with people as the subjects of investigation. Their ability to give explanations of their results

will be limited, but they should be able to make a statement that identifies significant points

and links their results to the original problem.

Merit

Students should find information that allows them to plan their approach to a problem. They

should recognise when it is necessary to make changes to procedures and act accordingly. At

this level, students should be able to refer to scientific principles when commenting on their

results. They should use correct terminology, conventions and nomenclature in their

descriptions. They should describe results in quantitative terms and be able to draw

scientifically valid conclusions from their results. They should be able to provide appropriate

calculations when directed, particularly those that arise from the activities they have done.

Distinction

Students should draw on their scientific knowledge and skills to tackle a problem

independently, but with consultation. They should be able to select their own preparative

routes to produce the required chemical products. They should be able to suggest

modifications to devices and machines that would improve their performance, and justify

their recommendations in terms of scientific knowledge. They should similarly be able to

make recommendations about the activity of an organism under given conditions. They

should be able to identify for themselves which are the appropriate calculations to perform in

order to quantify their results. In drawing conclusions, they should take account of possible

sources of error in their investigations. They should be able to relate what they have done in

the laboratory to comparable situations on an industrial scale.
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There are a number of publications on problem solving in science. Suggestions for activities

can also be obtained from resources on active learning in science, which develop problem-

solving skills.

There are several suitable SATIS units that can be used for intermediate-level work.

Other sources of information include:

•  Safety in Science Education, DfEE (1996, ISBN 0 11 270915 X)

•  Laboratory Handbook, CLEAPSS School Science Service, 1989 with later additions

•  Hazcards, CLEAPSS School Science Service, 1995

•  Microbiology: an HMI Guide for Schools and FE, HMSO (ISBN 0 11 270578 2)

•  Safeguards in the School Laboratory, ASE, 1996

•  British Standards

•  protocols and standard operating procedures from local organisations.

Science teachers should be familiar with the requirements of COSHH Regulations, with

DfEE (DES) memoranda on the use of plants and animals in schools and with regulations

applying locally. For information contact science advisor/education department.

CLEAPSS guidelines gives detailed advice on microbiology, with suggestions for useful

reference material.

The National Centre for Biotechnology Education at Reading has produced many

information and advice booklets, including suggestions for investigations.

The Microbiology in Schools Advisory Committee has produced information and advice

leaflets. They can also supply a list of practising professional microbiologists willing to give

advice. Contact MISAC c/o SGM, Marlborough House, Basingstoke Road, Reading

RG7 1AE.

Warning signs are provided on pages 44 and 45 of Safeguards in the School Laboratory

(ASE 1996). The use of certain tools, particularly power tools, is governed by the Provision

and Use of Work Equipment Regulations. Some information is given in the ASE booklet

referred to above, but teachers may wish to consult colleagues in engineering or technology

departments on safety issues to do with the use of workshop tools. If power tools are to be

used, the important point to note is that tools bought in the high street or from DIY outlets

may not comply with regulations for tools to be used in workplaces.

Ideas for problem-solving activities can be found in many publications produced with

support from commercial organisations. Many of these have been developed for particular

schemes: for example, the CREST awards. Problem Solving with Industry, produced and

published by the Centre for Science Education at Sheffield Hallam University, was

developed for intermediate GNVQ programmes.
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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:

•  calculating masses

and yields from

chemical reactions

N2.1 Interpret information from two different

sources, including material containing a graph.

K

•  determining the

performance of a

machine or device

N2.2 Carry out calculations to do with:

a amounts and sizes

b scales and proportion

d using formulae.

K

K

K

•  monitoring the

activities of an

organism

N2.3 Interpret the results of your calculations and

present your findings. You must use at least one

graph, one chart and one diagram.

K
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COMMUNICATION, LEVEL 2 Key Skills

Reference

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

Skills evidence:

•  giving short talks or

presentations about

their work, followed

by discussions with

other students or

teachers

C2.1a Contribute to a discussion about a

straightforward subject.

C2.1b Give a short talk about a straightforward

subject, using an image.

S

S

•  obtaining

information from

secondary sources

C2.2 Read and summarise information from two

extended documents about a straightforward

subject. One of the documents should include at

least one image.

S

•  preparing records of

activities

C2.3 Write two different types of documents about

straightforward subjects. One piece of writing

should be an extended document and include at

least one image.

K

INFORMATION TECHNOLOGY, LEVEL 2 Key Skills

Reference

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

Skills evidence:

•  obtaining

information from

secondary sources

IT2.1 Search for and select information for two

different purposes.

S

•  preparing reports of

activities

IT2.2 Explore and develop information, and derive

new information, for two different purposes.

S

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
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PROBLEM SOLVING, LEVEL 2 Key Skills

Reference

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

Skills evidence:

PS2.1 Identify a problem and come up with two

options for solving it.

S for M

and D only

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

the problem, obtaining support and making

changes to your plan when needed.

S for M

and D only

PS2.3 Check if the problem has been solved by

applying given methods, describe results and

explain your approach to problem solving.

S for M

and D only

WORKING WITH OTHERS, LEVEL 2 Key Skills

Reference

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

Skills evidence:

WO2.1 Plan straightforward work with others,

identifying objectives and clarifying

responsibilities, and confirm working

arrangements.

S

WO2.2 Work cooperatively with others towards

achieving identified objectives, organising tasks

to meet your responsibilities.

S

WO2.3 Exchange information on progress and agree

ways of improving work with others to help

achieve objectives.

S


