UNIT 2: LEARNING KNOWLEDGE AND UNDERSTANDING
NEEDED FOR SCIENTIFIC WORK (INTERMEDIATE)

You need to describe how some of these properties relate to how natural materials are used.

Many of the materials we use are manufactured. You must know that four important types of
manufactured materials are metals, polymers, ceramics and composites.

You need to know how to match the properties of manufactured materials to their
composition, structure and uses. The properties you must know how to measure or compare
are:

. density

. brittleness

. hardness

. stiffness

. transparency

. tensile strength

. electrical resistance
- thermal conductivity.

Living organisms
We obtain many materials from living organisms. You need to know that:

- living organisms are made up of chemical compounds and the cell is the common feature
of all organisms

- substances enter and leave cells

. cells grow and reproduce as a result of chemical reactions within them

- bacteria and yeast are examples of single-celled organisms.

You need to know about the similarities and differences between how plants, animals and
micro-organisms:

- Obtain energy

« Obtain nutrients

. grow

. reproduce

- respond to their environment
. excrete waste material

« move.

You need to know how the principal differences between plants, animals and micro-
organisms can be used to classify organisms according to their characteristics.

You need to be able to study one organism in detail, so that you know how that organism
carries out the activities of life listed above.
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ASSESSMENT EVIDENCE

In the external assessment you need to produce evidence showing your understanding of:

e using materials, including specific uses of three different types of solid material

¢ natural and manufactured materials, including properties related to atomic structure and bonding

e plants, animals and micro-organisms, including how they respond to relevant environmental variables.

You will need to show that the following have been used to gain knowledge and understanding needed for scientific work:

e experiments or investigations

e extracting information from secondary sources of information.

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 the use of secondary sources or tables of data presented
in standard form to obtain information about properties
of materials

P2 elements matched with their symbols and compounds
with their formulae

P3  materials matched with their properties and with their
uses

P4 recognition of the difference between ionic and covalent
bonding

P5 adescription of how plants, animals and micro-
organisms carry out the activities of life

P6 use of your scientific knowledge and understanding in
answering questions.

M1 use of both qualitative and quantitative data

M2 identification of the key features that enable materials to
be classified or matched correctly

M3 identification of the key features that enable plants,
animals and micro-organisms to be classified or matched
correctly

M4 description of similarities and differences between the
ways that plants, animals and micro-organisms carry out
the activities of life

M5 use of a range of scientific knowledge and understanding
in answering questions.

D1 valid conclusions drawn from qualitative and
quantitative data

D2 the confident use of a range of secondary sources of
information, showing where appropriate that you can
select and reject information

D3 links made between the different areas of scientific
knowledge in the unit such as:

— the properties and uses of a material related to the
nature of the material: for example, element, metal,
non-metal, compound, polymer

— the analysis of two unknown substances, one natural
and one manufactured

D4 identification of the chemical elements and compounds
essential to life and how these affect the activity of living
organisms

D5 adescription and an explanation of how two different
types of organism respond to changes in relevant
environmental variables

D6 extensive use of your scientific knowledge and
understanding in answering questions.
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ESSENTIAL INFORMATION FOR TEACHERS

Teaching strategies

It is envisaged that this unit will be taught in conjunction with Intermediate Unit 1: Applying
practical skills.

The purpose of this unit is to develop the students’ basic knowledge and understanding of
how materials can be used and new materials developed in order that humans can provide
themselves with what they need to survive and enhance their quality of life. The unit focuses
on materials that are used for these purposes, both natural and manufactured. It also looks at
the properties of materials and aims to give students an understanding of how materials are
constructed. Such knowledge and understanding enables scientists and technologists to
design and make improved materials that match our needs more closely.

Information and guidance on the main areas of the unit are set out below.
Obtaining scientific information

Knowledge and understanding enable scientists and technologists to design and make
improved materials that match our needs more closely. Students will recognise that they
cannot remember everything and that memory is often an unreliable source of information.
They need to know about finding information from reliable sources.

Using materials

Using materials to obtain or make things that humans need provides a context for
understanding the nature of matter. The following concepts must be understood:

- non-living — ‘never lived’: for example, rocks and minerals; ‘once lived’: for example,
coal and oil
« living — animals, plants and micro-organisms (bacteria and fungi).

Natural and manufactured materials

Work in this area shows the relationship between naturally occurring and manufactured
materials. Students must understand that all materials, both non-living and living, are made
up of elements.

Students must know the symbols (and formulae where appropriate) of the elements listed.
Students should learn the formulae of useful and frequently encountered compounds for
example methane (burnt as a fuel), calcium carbonate (found as marble, limestone and
chalk), iron III oxide (a component of rust), copper carbonate (formed on weathered copper
roofs).

Elements, atoms and bonding

This is included to provide students with background knowledge that will help them to
understand the quantitative chemistry. Knowledge and understanding of this section will be
evident through students’ work in the chemistry section, particularly in work that reaches a
graded standard. Students are not expected to provide separate evidence of coverage.

The following common uses of metals, polymers, ceramics and composites should be related
in each case to the physical property of the materials:

«  building supports, strings in racquets — tensile strength

- insulation of houses, clothing, cooking utensils — thermal conductivity

- components in domestic electrical appliances: for example, toasters, kettles, bulb
filaments — electrical resistance, electrical conductivity or melting point.
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Living organisms

Students must know that life depends on chemical reactions that take place in the cells of all
organisms. Students should gain a basic understanding of the characteristic activities of
living organisms in the context of the broad groups listed (plants, animals and micro-
organisms) and should be able to describe these in outline. They should study one organism
in detail so that they can describe the particular features and activities characteristics of that
organism, and relate them to the general characteristic activities of life.

Assessment strategies

The aim of the external assessment for this unit is to assess a student’s basic knowledge and
understanding in a scientific vocational context.

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.

Resources
Useful sources of information include:

Safety in Science Education, DTfEE, (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 also can supply a list of practising professional microbiologists willing to give
advice. Contact MISAC c/o SGM, Marlborough House, Basingstoke Road, Reading RG7
1AE.

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.
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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

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

Skills evidence:

+ reading standard N2.1  Interpret information from two different S
procedures for sources, including material containing a graph.
carrying out
experimental work
or obtaining data
from secondary
sources

+ dealing with the N2.2  Carry out calculations to do with: S

results of their

practical work a amounts and sizes

b scales and proportions
¢ using formulae.

« making notes on N2.3  Interpret the results of your calculations and S
their practical work present your findings. You must use at least one
graph, one chart and one diagram.
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different 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:
- giving shorttalks {C2.1a  Contribute to a discussion about a S
or presentations straightforward subject.
about their work C2.1b  Give a short talk about a straightforward S
subject, using an image.
« obtaining C22 Read and summarise information from two S
information from extended documents about a straightforward
secondary sources subject. One of the documents should include
at least one image.
«  writing their C23 Write two different types of documents about : S one
reports straightforward subjects. One piece of writing : document
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:
« obtaining IT2.1 Search for and select information for two S
information about different purposes.
topics covered in this
unit
«  preparing their IT2.2 Explore and develop information, and derive : S
reports new information, for two different purposes.
IT2.3 Present combined information for two S
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IMPROVING OWN LEARNING AND PERFORMANCE, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
producing a report LP2.1 Help set short-term targets with an S
about using appropriate person and plan how these will
materials, plants, be met.
animals and micro-
organisms
producing a report LP2.2  Take responsibility for some decisions about | S
about using your learning, using your plan, and support
materials, plants, from others to help meet targets.
animals and micro-
. Improve your performance by:
organisms
a studying a straightforward subject
b learning through a straightforward
practical activity.
producing a report LP2.3  Review progress with an appropriate person S
about using and provide evidence of your achievements,
materials, plants, including how you have used learning from
animals and micro- one task to meet the demands of a new task.
organisms
PROBLEM SOLVING, LEVEL 2 Key Skills
Reference
When students are: They should be able to develop the following Key
Skills evidence:
using scientific PS2.1 Identify a problem and come up with two S
knowledge and options for solving it.
understanding
obtained from
experiments,
investigations, or
secondary sources
carrying out PS2.2 Plan and try out at least one option for solving | S
practical work the problem, obtaining support and making
changes to your plan when needed.
interpreting PS2.3 Check if the problem has been solved by S
experimental applying given methods, describe results and
results explain your approach to problem solving.
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