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This unit will help you understand how a building performs in scientific terms. You will

learn about the functions of a building. You will learn to recognise the parts that make up a

building. You will find out about the materials used in most buildings and how materials

change as they get old. You will learn how lighting, heating, ventilation and humidity can

affect the comfort of the building’s occupants.

There are links between this unit and Unit 3: Construction materials & processes

(Foundation).

This unit is assessed through your portfolio work only. The grade awarded will be the

grade for the unit.
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You will need to be able to identify the things we want a building to do, such as:

•  withstand loads like those imposed by the weight of building and its contents or by wind

and snow

•  provide shelter

•  exclude water

•  provide a controlled internal environment at a reasonable cost.
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You must be able to recognise the elements of a building such as:

•  foundations

•  walls

•  floors

•  roof

•  openings such as doors and windows.

You will need to know the functions that each of these elements perform within the building

structure.
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Most buildings are made up of the same building materials. You will need to be able to

identify the following common types of building materials:

•  cement-based, such as mortar and concrete

•  timber, including hardwoods and softwoods

•  metals, including steel, copper, lead and aluminium

•  bricks and blocks

•  plastics and paints

•  plaster and plasterboard.
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Every type of building material has different properties in terms of:

•  strength

•  density

•  thermal conductivity

•  durability

•  appearance.

You will need to recognise the important properties in different building materials.
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As building materials get old they begin to deteriorate. The rate at which they deteriorate will

depend on the properties of each type of material and the environment in which they are

used. You will need to know about the conditions and ways in which different building

materials can fail. You will also need to recognise the important part played by water in:

•  living processes, such as fungal and insect attack on timber

•  chemical processes, such as sulphate attack on cements and corrosion of metals

•  physical processes, such as temperature, moisture movement and frost attack.
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How comfortable we feel indoors is influenced by the following:

•  air temperature – neither too hot nor too cold

•  ventilation – enough to remove stale air without causing draughts

•  lighting level – enough for task in hand without causing glare

•  humidity – neither too dry nor too damp

•  sound level – minimum of intrusive or unwelcome noise.

You will need to know how to use simple equipment to measure each of these things.
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You need to produce a report of an investigation into a building. The report should include information on:

•  what the building is designed to do (that is its overall functions)

•  the component parts of the building, the materials used and their properties

•  a simple survey of internal comfort conditions.

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:

•  the use of text and images, such as graphs and diagrams,

to show clearly the information required

•  accurate identification of the function of individual

building components

•  correct identification of the materials used for the various

building components and a list of their important

properties

•  a clear description of the ways materials used in the

building may deteriorate

•  a record of your measurements of temperature, humidity,

noise levels and lighting levels.

•  clear and accurate text, recordings and measurements

•  use of appropriate technical terms and language

associated with material properties and human comfort

•  an explanation of the different ways in which water

assists in the deterioration of materials.

•  alternative materials that would achieve similar

functions as those specified

•  how comfort conditions might be met and improved.
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Familiarity and ease of access would suggest that the building chosen for the investigation

should be either the student’s home or the college/school/centre where they are studying for

the qualification. However, this is not mandatory.

The simple comfort survey implies students need to use thermometers, hygrometers, light

meters and sound level meters. These need only be of approximate accuracy and such

apparatus is available at a modest price. Digital equipment will reduce the chances of

students misreading the equipment.

There is no direct requirement for students to test construction materials. A qualitative

approach should be taken and it is sufficient for materials to be described as high density,

low strength, reasonable durability and so on.

There is no requirement for detailed explanations of how materials fail. Fungal and insect

attack can be dealt with solely by referring to the general life cycle of each, supported by

visual media or text books. Similarly, there is no need for a detailed treatment of corrosion,

sulphate attack and so on. Students are only required to understand that all building materials

can fail in some way, to link the failure modes with the relevant materials and to understand

the importance of excluding or shedding water.

Students studying for this qualification may also be studying science at key stage 4 and

others may be taking a construction craft NVQ. In both cases there are opportunities for

integrated delivery of this unit.
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In all assessment the emphasis should not be on accumulating facts but on developing good

science habits. Students should be constantly encouraged to plan, work logically and

systematically, collect evidence, record results and draw sensible conclusions from their

results.

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.

Pass

The component parts of a building and the materials used should be limited to those listed in

the ‘What you need to learn’ section.

There is no requirement for students to outline any of the mechanisms that cause the

deterioration of materials. However, the ‘match’ must be correct even if your guidance is

required, for example sulphate attack on cement-based materials, fungal attack on timber.

The recordings of temperature, humidity, noise levels and lighting levels could be carried out

with your detailed guidance. They could be taken periodically over the course of a day. This

will give students the opportunity to present information in graphical format and provide a

useful link with the Key Skills.
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Merit

Copying recordings from other students is not acceptable for this grade. Students’ notes

could be a reworking of the text and data they have obtained from standard textbooks.

The technical terms and language associated with material properties and scientific

principles should be used accurately and appropriately but some guidance is acceptable.

A detailed explanation of the part played by water in the deterioration of materials is not

required. However, the evidence must indicate clearly that water can be harmful in many

ways. A typical comparison might be between the damage caused to a common clay brick by

the physical expansion of water on freezing and that caused to metals by the electrolytic

action of water.

Distinction

Students can suggest suitable alternative materials that are not on the prescribed list if

required.

Improvements in comfort conditions might include better ventilation, better insulation and

higher levels of lighting. There is no requirement for a comprehensive list and assessment

should concentrate on the feasibility of the improvements and any reasoning provided.

Students are not expected to show complete independence and originality of approach in

finding and using information. It is expected that you will need to give guidance to students

of all grading levels. However, a distinction student should show more independence than a

pass or merit student.

oÉëçìêÅÉë

Students should have physical access to materials and examples or visual media of the

effects of deterioration on materials covered in this unit. Access to a technical

library/resource centre containing design and technology information is also essential to

support the learning process.
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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.
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APPLICATION OF NUMBER, LEVEL 1 Key Skills

Reference

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

Skills evidence:

•  recording

measurements of

temperature,

humidity, noise

levels and lighting

levels

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.

N1.3 Interpret the results of calculations and present

findings. Use one chart and one diagram.

K

S

S

COMMUNICATION, LEVEL 1 Key Skills

Reference

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

Skills evidence:

•  finding out about

the component parts

of buildings, how

materials deteriorate

and properties in

materials, for

example using

textbooks, the

Internet, CD ROMs

and manufacturers’

literature and

databases

C1.2 Read and obtain information from two different

types of documents about straightforward

subjects, including at least one image.

S

•  producing a report

of their

investigation

C1.3 Write two different types of documents about

straightforward subjects. Include at least one

image in one of the documents.

K
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INFORMATION TECHNOLOGY, LEVEL 1 Key Skills

Reference

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

Skills evidence:

•  finding out about

the component parts

of buildings, how

materials deteriorate

and properties in

materials, for

example using

textbooks, the

Internet, CD ROMs

and manufacturers’

literature and

databases

IT1.1 Find, explore and develop information for two

different purposes.

S

•  producing a report

of their

investigation

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

IMPROVING OWN LEARNING AND PERFORMANCE, LEVEL 1 Key Skills

Reference

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

Skills evidence:

Investigating a building

and producing a report.

Opportunities include:

•  investigating

component

functions, materials

•  specifying materials

•  surveying comfort

conditions

•  one example of study-based learning and

•  one example of activity-based learning.

Each activity must include tasks for LP1.1, LP1.2 and

LP1.3.

LP1.1 Confirm understanding of your short-term targets

and plan how these will be met, with the person

setting them.

LP1.2 Follow your plan, using support given by others

to meet targets. Improve your performance by:

− studying a straightforward subject
− learning through a straightforward activity.

LP1.3 Review your progress and achievements in

meeting targets, with an appropriate person.

K

K

K

K



UNIT 7: THE SCIENCE OF BUILDINGS (FOUNDATION)

74 G006886 – Foundation GNVQ Construction & the Built Environment – Issue 1 – May 2000


