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Technology

The aim of this Guide for Teachers and Managers: Technology is to provide practical advice
and exemplification to accompany Environmental Studies — Society, Science and Technology:
5-14 National Guidelines.

The guidelines provide advice on what children should learn; this guide illustrates how that
learning can be encouraged. Mainly through examples of tasks and topics from P1 to S2,
the guide shows how pupils can be helped to develop a broad technological capability and
to achieve the targets set out in the guidelines. Teachers will recognise much that is familiar in
the types of activity exemplified but the particular examples used are not to be regarded as
prescriptive or definitive answers to all the issues involved in implementing technology
education in environmental studies 5-14.

The revised guidelines are designed to be sufficiently flexible to be used in all school
contexts across Scotland. They emphasise the importance of certain key considerations that
should underpin all planning, teaching and assessment across the components of
environmental studies. These can be summarised as follows.

The approach to planning and assessment should be as streamlined as possible.
Strands should be the main organisational features for planning.

An approach that is focused and manageable should be adapted for assessing
technological capability: knowledge, understanding and skills.

There should be a clear focus on the development of pupils’ understanding to
complement their growing acquisition of items of knowledge.

The bullet points within attainment targets indicate a ‘learning path’ through the levels and
illustrate pupil attainment.

Pupil attainment should be reported in a way that aids progression in each of social
subjects, science and technology. This is particularly important at the P7 to S1 transition
stage.

The guide is intended to support schools and teachers as they review existing provision for
technology. Schools will need to consider the extent to which they may have to amend
programmes in line with the revised guidelines.

Reviewing existing practice is the first step in the process so that staff can decide what
changes are needed. Many schools already have robust programmes in place and the
review should start from existing courses or topics. Although the revised guidelines have a
different, more straightforward, structure, they are based on the previous guidelines and on
good practice. Consequently, any changes required in the tasks and activities that pupils will
undertake are likely to be quite small and a lot of existing practice, resources and
programmes of work will remain relevant.

However, some changes are likely to be required in certain aspects of planning, teaching,

assessment or reporting. Once these have been identified, decisions are needed on when
these should be addressed in the school development plan.
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An important aspect of this guide for teachers and managers is a programme for
environmental studies covering the years from P1 to S2. This nine-year plan draws on
commonly used topics and current practice in schools and is consistent with the guidance
provided in the revised guidelines for environmental studies. It should not be misunderstood
to be a preferred programme of study but rather an illustration of how the key ideas and
contexts of environmental studies might be put together to satisfy the requirements of the
guidelines.

The guide also illustrates opportunities for collaboration and integration across the three
components — social studies, science and technology — and shows how some topics can
have a major focus in one component, for example in science, as well as also addressing a
minor focus in another component, for example in technology.

In the primary years, topics may vary considerably in their length to ensure a suitable
balance of depth and coverage. The five-topics-per-year framework takes account of the
minimum time allocation of 15 per cent for environmental studies as recommended in The
Structure and Balance of the Curriculum: 5—14 National Guidelines.

It must be emphasised that the nine-year plan is only an illustration. It is intended to
encourage schools to see their planning in terms of a nine-year continuum, flexible in ways
that accommodate particular circumstances and resource considerations, a range of
teaching approaches and, pre-eminently, the needs of pupils.

Aspects of each of the guides for social subjects, science and technology relate back to the
exemplar nine-year plan and it is hoped that practitioners responsible for teaching any one
component will be interested in seeing the others.

Planning a coherent nine-year programme requires attention to be given to balance across
the components and outcomes as well as the links between and among them. Over the
stages of 5-14 there will inevitably be changes in emphasis, perhaps moving from integrated
approaches in the early years to more topic-based work and subject-centred approaches.
Effective programmes of study should be based on the principles of breadth, balance,
coherence, continuity and progression. This guide provides advice on how this can be
achieved in environmental studies: technology. The revised document on the structure and
balance of the 5-14 curriculum and its associated guide also offer practical advice on
programme planning.
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Primary 1 At school Me and my family
Major focus: social subjects Major focus: science
Minor focus: technology Minor focus: social
subjects
Primary 2 Transport Day and night
Major focus: social subjects Major focus: science
Minor focus: science
Minor focus: technology
Primary 3 A local study Things we eat
Major focus: social subjects Major focus: technology
Minor focus: technology Minor focus: science
Minor focus: science
Primary 4 Vikings Water
Major focus: social subjects Major focus: science
Primary 5 Wallace and Bruce Living things
Major focus: social subjects Major focus: science
Primary 6 Scotland in the time of Coping with climate
Mary Queen of Scots Major focus: technology
Major focus: social subjects Minor focus: social
subjects
Primary 7 Mini-enterprise Plants for wildlife
Major focus: technology Major focus: science
Minor focus: social subjects Minor focus: social
subjects
History Geography Modern studies
Secondary Lindow Man Atlas/Map Living in a
1 Vikings skills democracy
Scotland and Empty Europe
England lands/ Law and order
Weather
Farming/
Weather
Secondary American West Home area Diversity and
2 (1850-1900) Earth forces discrimination
Industrial Rich world, The media
Revolution poor world Divided world
WW?2: Democracy
and dictatorship
s = short, | = long



Our local area s
Equal focus: science and
social subjects

Senses 1
Equal focus: science and
technology

Magnetism 3

Major focus: science

Scotland s
Major focus: social
subjects

Pollution and s

conservation

Major focus: science
Minor focus: social
subjects

Materials from our 1
planet
Major focus: science
Minor focus: social
subjects

Getting about s
Major focus: science
Minor focus: technology

Home economics

Hygiene and safety in food
preparation and production
Designing and make -
information on food safety
Party food

Improving soft furnishing —
customising existing products
Materials in fashion

Nutrition and the Scottish Diet
Action Plan - investigate and
plan for specific groups
Convenience foods —
investigate labelling,
advertising, packaging,
compare products.

Food products for specific
people groups

Fabrics and clothes — types,
care, labelling, advertising,
compare products, CAD-CAM
for design and make
Integrated project — fashion
show.

Toys
Major focus:
Minor focus:

Our weather
Major focus:
Minor focus:

Egyptians
Major focus:

technology
science

s
social subjects
science

|
social subjects

Our bodies 1
Major focus: science
Minor focus: technology

Electricity 1
Major focus: science
Minor focus: technology

Exploring space 1
Major focus: science
Minor focus: technology

Japan 1
Major focus: social subjects
Minor focus: technology

Technical education

Graphic communication task
— poster production on safe
use of facilities.

Craft and design task —
tangram pictures — multi-
media production of a wall
hanging

Technological studies task —
simple electrical control
problem-solving using kits

Craft and design task —
Something for my room
Graphic communication task
— advertising and packaging
Technological studies task —
alarms

Integrated project — fashion
show

Materials we use 1
Major focus: science
Minor focus: technology

Houses and homes s
Major focus: science
Minor focus: social subjects

Light and sound |
Major focus: science
Minor focus: expressive arts

Our community 1
Major focus: social subjects
Minor focus: technology

Portrait of Britain 1
Major focus: social subjects
Minor focus: technology

Europe 1
Major focus: social subjects

WW2: Home Front 1
Major focus: social subjects

Science

Matter

Elements

Making and using materials
Life’s building blocks
Growing up

Energy changes

Electricity

Light and sound

Forces

Our environment
Food from plants
Populations
Microorganisms
Heat

Energy resources
Investigating space
Changing materials
Acids and alkalis
Electronics

Technology
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In the illustration of a nine-year plan for environmental studies set out above, a number of
topics and tasks are identified as having a major or minor focus on technology. These are
the activities that would make a significant contribution to the development of the
technological capability of a pupil following this plan from P1 to S2. In the remainder of this
guide, further information on these activities is provided in order to illustrate how, in a
practical way, the guidelines for technology 5-14 can be implemented.

In total, 18 activities are exemplified. These have been chosen to give a reasonable coverage
of the 5-14 stages and to provide illustration of:

the implications of 5-14 curriculum principles for planning technology education
the planning of topics or tasks
teaching, learning and assessing in the classroom.

For a comprehensive understanding of the issues being addressed, readers will need to
consider activities at all stages, not just the ones that they teach.
Topics and tasks are described below in one of three ways:

a brief summary, just enough to give the overall idea
a plan for teaching in one of several formats commonly used in schools
a description of how the activities might develop in class.

Note: only the second of these uses the kind of documentation a school might produce. The
others are simply ways that have been used in this guide to exemplify ideas.

Guide for Teachers and Managers 5-14 11
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P1: toys - a hat for a soft toy

Situation/need
A favourite soft toy is to be taken on a visit to the
woods in summer or winter.

Task
Design and make a suitable hat to protect the
‘favourite soft toy’.

Pupils learn:

that they can satisfy

thin card

P2: transport - road-safety cards

Situation/need
Communicating rules for road safety to a friend/
member of pupil’s family.

Task
Design and make a card or cards communicating an
aspect of road safety.

Pupils learn:
that road-safety rules can be represented and
communicated to others using drawings and written
words
that some images/words are better than others
when trying to convey ideas
how to use very simple folds and linkages as well
as cutting and joining to produce movement in 2-D
card.

P3: a local study - traffic calming
Situation/need

Calming traffic to reduce accidents or the risk of
them in a local area.

Task

‘ . ] Primary At school s Me and my family 1
that people and ‘favourite soft toys’ have needs 1 Major focus: social subjects | = Major focus: science
Minor focus: technology Minor focus: social
the properties of materials and ways in which they subjects
are used safely — necessary to produce a solution Primary Transport ) 1 pay and night s
marking out, cutting, folding and simple joining 2 malor focus: social Subjects | - Major focus: science
techniques when using coloured and plain paper/ Minor focus: technology
. . . : A local study 1 Things we eat s
about which solutions work and look attractive. Primary Major focus: social subjects |+ Major focus: technology
3 Minor focus: technology Minor focus: science
Minor focus: science
Primary Vikings I Water 1
4 Major focus: social subjects Major focus: science
Wallace and Bruce I | Living things 1
:rlmary Major focus: social subjects Major focus: science
Primary Scotland in the time of | copir_ig with climate 1
6 Mary Queen of Scots Major focus: technology
Major focus: social subjects Minor focus: social
subjects
Mini-enterprise I Plants for wildlife 1
LT Major focus: technology Major focus: science
7 Minor focus: social subjects Minor focus: social
History Geography Modern studies
Secondary Lindow Man Atlas/Map Living in a
1 Vikings skills democracy
Scotland and Empty Europe
England lands/ Law and order
Weather
Farming/
Weather
S i American West Home area Diversity and
(1850-1900) Earth discrimination
2 Industrial forces The media
Revolution Rich Divided world
Ww2: world,
Democracy and poor world

Design and make a model showing suggestions for
traffic calming measures.

Pupils learn:
to work as a large group or a whole class
to collect information about traffic and pedestrian
use of a small area (around the school)
what might calm traffic
about a range of 3-D modelling materials
to present their suggested solutions to others.

dictatorship

s= short, | = long

P6: coping with climate - clothing

Situation/need

Protection is required for a specified person/group in
the hills, sailing or running.

Task
Design and make a garment that provides protection
and is comfortable to wear.

Pupils learn:
to investigate fabrics and how they perform against
identified requirements
techniques for producing patterns and scale/full-
sized solutions.



Our local area s
Equal focus: science and
social subjects

Senses I
Equal focus: science and
technology

Magnetism s
Major focus: science

Scotland s
Major focus: social subjects

Pollution and s
conservation

Major focus: science

Minor focus: social subjects

Materials from our 1
planet

Major focus: science

Minor focus: social subjects

Getting about s
Major focus: science
Minor focus: technology

Home economics

Hygiene and safety in
food preparation and
production

Design and make —
information on food safety
Party food

Improving soft furnishing -
customising existing
products

Materials in fashion
Street jewellery

Nutrition and the Scottish
Diet Action Plan —
investigate and plan for
specific groups
Convenience foods —
investigate labelling,
advertising, packaging,
compare products.

Food products for specific
people, groups

Fabrics and clothes —
types, care, labelling,
advertising, compare
products, CAD-CAM for
design and make
Integrated project —
fashion show.

Toys 1
Major focus: technology
Minor focus: science

Our weather s
Major focus: social
subjects
Minor focus: science

Egyptians |
Major focus: social
subjects

Our bodies 1
Major focus: science
Minor focus: technology

Electricity |
Major focus: science
Minor focus: technology

Exploring space I
Major focus: science
Minor focus: technology

Japan 1
Major focus: social
subjects
Minor focus: technology

Technical education

Materials we use 1
Major focus: science
Minor focus: technology

Houses and homes s
Major focus: science
Minor focus: social subjects

Light and sound |
Major focus: science
Minor focus: expressive arts

Our community 1
Major focus: social subjects
Minor focus: technology

Portrait of Britain 1
Major focus: social subjects
Minor focus: technology

Europe 1
Major focus: social subjects

WW2: Home Front 1
Major focus: social subjects

Graphic communication
task — poster production
on safe use of facilities
Craft and design task —
tangram pictures — multi-
media production of a
wall hanging
Technological studies
task — simple electrical
control problem-solving
using kits

Craft and design task —
Something for my room
Graphic communication
task — advertising and
packaging
Technological studies
task — alarms
Integrated project —
fashion show

Matter

Elements

Making and using
materials

Life's building blocks
Growing up

Energy changes
Electricity

Light and sound
Forces

Our environment
Food from plants
Populations
Microorganisms
Heat

Energy resources
Investigating space
Changing materials
Acids and alkalis
Electronics

S$2: fashion show - set, clothes, tickets and posters

Situation/need

Mounting a fashion show.

Task

Design and make a fashion show, or a scale model of one.

Pupils learn:

to plan, organise and carry out a fashion show, or a scale
model of one, in a class group
to investigate space available, a theme for the show, and
the time available for planning and making, and for the

show itself

to organise and carry out in groups the designing and
making of the fashion show set, the advertising and
invitations, and of the clothes.

Technology

P4: our bodies - smart eating

Situation/need
Helping to produce healthier food that pupils and others of
their age will eat.

Task
Design and make a pizza from fruits, vegetables, cereals
and/or seeds.

Pupils learn:
that diet is important and certain foods have different
impacts on and provide different benefits to the young
how to follow a simple recipe, safely and hygienically
that they can make choices about what they eat.

P5: electricity - lifting things or people

Situation/need
People and/or heavy items require lifting between
floors in a building.

Task
Design and make a lifting device that will operate
between specified floors in a building.

Pupils learn:
that electricity can provide power to lift things
using meters and pulleys
simple timber frame construction
how to sequence work and to combine an
electrical system and fan
to create a test to see which solutions are ‘best’.

P7: getting about - robots

Situation/need
A support container (simulated) has to be moved to a safe
zone.

Task
Design and make a scale prototype of a robot that can
move the container.

Pupils learn:
to investigate materials and simple electrical control
systems
to work as a group to analyse given information and
decide what solutions are possible
to test their ideas before proceeding.

S$1: materials in fashion - street jewellery

Situation/need
An identified market opportunity for ‘street
jewellery’ for the young requires to be satisfied.

Task

Design and make packaged, ready to sell ‘street
jewellery’ from a range of textiles, tweed, plastics
and metal.

Pupils learn:
about fashion and markets including packaging
and advertising
cutting, shaping and finishing techniques for a
range of materials (some familiar, one or two
new)
to cost the materials used and time taken in
production.

Guide for Teachers and Managers 5-14 13
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The 5-14 curriculum is based on a set of principles applicable to all pupils: breadth, balance,
coherence, continuity and progression. In this section, these principles are exemplified using
a selection of technology tasks related to topics in the grid for P1 to S2 given earlier.

The technology tasks for primary sometimes relate to science or social subjects and
sometimes offer a discrete technology education experience. The examples for S1 and S2
are taken from full programmes of work in home economics and technical education
subjects that make a significant and coherent contribution to pupils’ technology education.

Brief descriptions of the activities are given on the following pages and these are followed by
commentary.

14 Guide for Teachers and Managers 5-14
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Across the P1-S2 period, to help pupils attain a rounded technological capability,
their technology experience should show breadth and balance in:

contexts for activities and types of need

materials and media, their properties and handling characteristics

the ways in which pupils are expected to produce a solution, as individuals, pairs,
groups or as a whole class

the type of outcome or solution expected.

Pupils should work on tasks that cover a variety of contexts. The younger the child the more
these contexts are within their own first-hand experience. For example, the P3 task ‘Traffic
calming’ encourages pupils to explore their immediate environment. Progressing further
through primary school, pupils undertake tasks that examine the wider world, for example,
‘Smart eating’, ‘Lifting things or people’ or ‘Coping with climate’. In P7 the task ‘Robots’
allows teacher and pupils to explore wider social and environmental contexts. In S1 and S2
the pupils can be tackling quite complex tasks that are set in the context of youth culture,
simple economics and markets and of how they might be satisfied. All the contexts are as
real as they can be. The tasks all address either a need or a want.

A class following these sample tasks would have experience of using or selecting materials
that include paper, card, modelling materials, wood, textiles, food, sheet metals and plastics.
The tasks encourage an increasing appreciation of the properties of the materials being
used. Practical skills in measuring, marking out, folding, cutting, shaping, joining and mixing
are developed through each of the tasks. All of the tasks encourage the pupils to value
materials and to work with them effectively, efficiently and safely.

Pupils should be given opportunities to work in a variety of ways. ‘A hat for a soft toy’ in P1,
‘Coping with climate’ in P6 and ‘Street jewellery’ in S1 are tasks in which individuals or pairs
produce outcomes. ‘Traffic calming’ in P3 and ‘Fashion show’ in S2 are designed for the
whole class to collaborate in producing a solution. For the other sample tasks in P2, P4, P5,
and P7, groups of pupils work together to produce solutions. In all tasks, pupils are
encouraged to develop ideas, and to plan and evaluate as groups or as a whole class
throughout each task.

There should be variety in the type of outcome expected. In ‘A hat for a soft toy’ the
outcome is a full-sized prototype. Scale or full-sized models are expected in ‘Traffic
calming’. A simulation of a solution is needed in ‘Lifting things or people’ and ‘Robots’.
Production of a quality solution is expected in ‘Street jewellery’.

Guide for Teachers and Managers 5-14 15
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There are certain features of a programme that help to ensure that the experience is
coherent, continuous and progressive for pupils and which enable the targets A-F to be
attained. Not all of these features are obvious simply from task descriptions; often they
depend on how the task is organised or presented.

Across the P1-S2 period, coherence and continuity in pupils’ technology experience
can be enhanced by:

providing a very obvious and memorable set of learning experiences
encouraging pupils to build upon experience in preceding tasks

organising and presenting tasks in a consistent way, particularly in the early years
of primary

agreeing a coordinated approach to the development of technological capability
in secondary schools, and, where possible, departments collaborating in
planning and implementing tasks.

A consistent approach in a pupil’s technology experience from P1 to S2 will enhance
coherence and continuity. The sample tasks illustrate how pupils can have a consistent
experience of technology. Work can be organised so that pupils can take experience from
one task to another efficiently. Sometimes it will be appropriate for tasks to be undertaken in
a concentrated period of time. P1 and P2 tasks are quite often best managed in this way.
Tasks should be obvious to pupils. In the early stages of primary it can be helpful to adopt a
consistent way in which technology tasks are recorded and presented by pupils. In the later
stages of primary and in secondary the technology experience may be more episodic, with
specified times in the week when tasks are undertaken. In S1 and S2, pupils will often have a
more coherent technological experience if there is agreement between contributing
departments on the approach and language that is to be used. The sample task for S1,
‘Street jewellery’, goes further and shows how two departments could undertake a task that
addresses a similar need or want. In S2 this is taken a little further in ‘Fashion show’ with the
Home Economics and Technical Education departments collaborating to produce a
coordinated outcome — the fashion show with all its elements.
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Progression can be provided by:

increasing the range of ideas and techniques with which pupils are expected to
cope

increasing the number of decisions pupils are expected to make

including both closed and open tasks in a programme

increasing the range of skills from which the pupils choose in order to produce a
solution

including opportunities for pupils to take risks within their design-and-make tasks.

In P1 the tasks are highly controlled with little scope for pupils to have to deal with more than
the simplest of ideas. For example, when designing and making ‘A hat for a favourite soft
toy’ pupils are given two, or at most, three materials to use. Pupils consider whether to
make a hat to protect the soft toy from cold or from the sun, and when it comes to making
they are only expected to use one set of practical techniques. In P5 and above, the pupils
are expected to work with a range of ideas, some of which will be in conflict. For example, in
the P6 task ‘Clothes for climate’ pupils examine a range of fabrics; some have an acceptable
appearance and/or are easy to wash and keep looking good. However, these fabrics may
not perform well in the climatic conditions or they may be too expensive to consider using.

Some of the tasks are quite ‘closed’ in that they present pupils with a controlled and
predictable range of experiences, for example the P2 task ‘Road-safety cards’. Pupils are
given the task, the media they are to use and the way in which the solution is to be
produced. The task does allow pupils to learn a considerable amount and is therefore very
appropriate. However, it is necessary to encourage pupils to make more decisions, and
therefore progress in confidence and competence, by ensuring more ‘open’ tasks are
included in the programme. For example, the P6 task ‘Clothes for climate’ allows and
expects pupils to decide the exact need and the consumer group as well as the type of
clothing to be made. Some tasks can be extremely open: these expect pupils to determine
the need and how to go about satisfying it. Such tasks need to be worked toward. Pupils
quite often find it difficult coping with too many demands at the same time. Increasing the
amount of openness within tasks over the period P1-S2 should enable pupils to cope well
with this level of responsibility.

Pupils should become aware of, and proficient in, a progressively greater range of practical
skills. In the P1 task ‘A hat for a favourite soft toy’, pupils can be expected to use a very
limited range of folding, cutting and joining techniques that relate to either paper or thin card.
Pupils in P7 are expected to construct a frame in wood and attach a mechanical and electric
circuit to it neatly, producing a solution that works and looks good as a model. This task
requires pupils to develop and use a range of making skills within one task.

Many of the tasks pupils face will be amenable to solutions using familiar approaches that
will maximise their likelihood of success. Technological capability also involves being able to
adopt a novel approach with an increased risk of failure. Pupils can be given increasing
opportunity to take risks within their tasks. Risk can be introduced through the way the task
is set up or naturally through the opportunities for the pupils to explore potential solutions
without constraint. In the P5 topic ‘Smart eating’, pupils follow a recipe for the pizza base.
However, they can explore the range of foods available and through various tests can select
and use a combination of the ingredients that they feel produces the ‘best’ solution. This is

Guide for Teachers and Managers 5-14 17
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an example of risk that is still manageable. In ‘Street jewellery’, S1 pupils can be permitted a
great deal of freedom in the design of shape and the choice of materials. A series of skills
tasks enabling pupils to appreciate construction techniques appropriate to the materials on
offer would be undertaken before pupils were allowed to take this risk in designing and
making their solution.

Note: A summary of the factors influencing progression in technology education 5-14 is
provided on p. 58.

18 Guide for Teachers and Managers 5-14
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This section contains six examples of planning. The plans and the accompanying
commentary address a range of considerations that are relevant to planning technological
experiences.

Three of these are relevant to planning any activity. These include the integration of:

knowledge and understanding, skills and informed attitudes
strands
technology with other components and other curriculum areas.

Integration with aspects of ICT is addressed later (p. 55).

Two further issues are considered:

using other people and other places to support learning
primary to secondary continuity.

The plans are set out on the following pages and are followed by a commentary. In order to
consider all the issues, readers are advised to look at all the plans, not just those for the
stage they teach. It may be helpful first to get a broad overview of each activity and then to
look at them in more detail when reading parts of the commentary that are of particular
interest.

The examples that follow are based on existing practice and make use of several planning
formats that are in common use. Other formats could just as easily have been used. If there
is no reference to level(s) and to evaluation in a topic plan it means that schools have

included these in other notes for teachers.

The commentary also includes references to the tasks given earlier on pp. 12, 13.
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The single attainment outcome of technology is technological capability. To achieve this there
is a need to plan tasks that meet the requirement that:

Children should know about needs and how these can be met, about possible
resources that could be used and about the processes that are needed to turn
resources into products that meet needs. Varied, interesting activities will help them
develop knowledge and understanding of these, both through their own designing
and making experiences and by relating what they do to what is evident in the real
world. Skills and knowledge acquired in these ways provide, in turn, a basis on which
they can develop informed attitudes.

Environmental Studies — Society, Science and Technology:

5-14 National Guidelines, p. 65

Technology, as with many other areas of the curriculum, demands that programmes and
tasks are planned in a way that ensures appropriate integration of knowledge and
understanding with skills and attitudinal development. Examples of this integration are
evident throughout the plans provided. Two examples illustrate the point very clearly.

The plan expects children to have some previous experience of handling and cutting
materials. They need to find materials that will look and sound good, and that they can cut.
To meet these aims they are expected to test and try out the materials in order to gain
knowledge and understanding of how they sound and cut. Trying out the cutting processes
enables the pupils to gain the necessary skill whilst also gaining knowledge of what the
materials are like to cut. Some of the materials will look good but be difficult to cut. Others
will sound good but their appearance might not be as good as others. Pupils have to decide
which material or materials they will use for their chimes. They have to decide which material
to use through expressing their informed attitudes to the materials, the way they look, sound
and handle.

Pupils explore people’s food preferences, some food types and also some examples of
what could be made for the party. Skills for safe, hygienic food preparation and skills for
systematically investigating people’s food types and preferences are needed. The
development of both the practical and investigative skills is accompanied by an increase in
knowledge and understanding. However, pupils need to express their own informed
attitudes in order to decide which foods are produced for the party and why they make that
choice.

Pupils’ attitudes to learning, themselves and others and to social and environmental
responsibility become informed through their knowledge and understanding of how things
are, how things might be and what happens when decisions are taken. Integrating
knowledge and understanding with skill development is highly appropriate to learning in
technology.
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Good planning enables pupils to gain a rounded view of technology — how needs and how
they might be met are reliant upon the availability of resources and our know-how of how to
use, change and combine resources through the processes we apply. Similarly, the skills
used to undertake and communicate in a design-and-make activity are not independent of
each other. Designing and making is an iterative process: pupils try out many options before
arriving at a solution. They rarely, if ever, start at a need, move through analysis, research
and planning, generate ideas and come up with a proposed solution and then conclude the
process by testing and evaluating.

Planning in technology needs to take account of the integrated nature of learning. It is
necessary to consider all strands together when planning. The strands are:

needs and how they are met

resources and how they are managed
processes and how they are applied
analysing, researching and planning
developing ideas and creating solutions
testing and evaluating.

The following two examples illustrate integration of these strands, providing a good basis for
developing technological capability.

The need to develop a helpful plan to help themselves and others understand how to get
around the school and how it works results in pupils:

surveying the school (analysing and researching the need)

looking at existing plans that provide the basis for their own ideas (developing ideas and
creating solutions in relation to resources and how they are managed)

trying card and paper to see what is suitable and why (testing and evaluating the
resources)

trying out techniques of drawing and colouring, cutting and pasting to see how best to
represent parts of the school (testing and evaluating and developing ideas and creating
solutions in relation to the resources available and the processes that could be used).

Pupils combine knowledge (of what needs to be represented on the plan and of the
materials available for doing this) with skill (of techniques for making words and images for
the plan) to make suggestions for the solution, both as a class and working in their groups.

This task is quite open. In order to propose a working solution to meet this need, the pupils
undertake a range of small tasks. These tasks are organised in a sequence, but the learning
is not linear. Pupils require to use all their experiences to reach a decision on what
knowledge and skills are needed to complete their own solutions. To arrive at a solution,
among other activities, pupils:

brainstorm some suggested needs to be met in the exploration of the planet (developing
ideas and creating solutions in relation to needs)

discuss the ethics of exploration (developing informed attitudes in relation to the need)
undertake some tasks that help to develop their appreciation of mechanical and electrical
systems (researching resources and processes)
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model suggested solutions using Lego, and test them to see how well they work
(developing ideas and creating solutions; testing and evaluating the combination of
resources and processes).

Pupils use their developed understanding of the needs, the resources available and the
processes they have at their disposal to suggest their optimum solution.
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Technology education requires pupils to use many different kinds of knowledge and skill. For
example, they might need to:

use language as an effective part of the creation of an advertisement

use knowledge and skill in mathematics and information technology to gather and
present data on the size and weight of people in a group

use their knowledge of social subjects to determine where best to site a shop or play
area.

Good planning takes account of significant opportunities to use learning in other
components of environmental studies or other curriculum areas to support learning in
technology. Technology education can, in turn, enhance learning in other aspects of the
curriculum.

Most of the sample tasks provided throughout this guide illustrate this point.

Pupils undertake a survey of an area local to the school. This requires the development and
use of knowledge and skills in social subjects: ‘people and place’, ‘the physical
environment’ and ‘the human environment’. The pupils use also mathematics and ICT to
undertake a survey of street use and present their findings using a simple spreadsheet.

This requires the development of knowledge, skills and attitudes in science (‘the processes
of life’) and health education.

There are numerous examples of the connections between technology and science. The
following four examples help to illustrate the relationship between science and technology.

Experimenting with simple circuits and seeing how they can be used to operate simple
pulleys is an example of content from science (‘energy and forces’) that is then evaluated by
the pupils before they decide how best to make the lifting device.

Solutions to this task require pupils to make decisions about the appropriateness of
materials for the proposed clothes to be made. Pupils test a number of potentially suitable
materials noting their relative properties. This exploration of materials very much contributes
to learning about the differences of properties of materials as specified in science (‘Earth
and space’).

Again this task requires the exploration of the properties of materials and, as for the
previous task can be judged to be making a worthwhile contribution to learning in science
(‘Earth and space — materials from Earth’).

Pupils experiment with electrical circuits and mechanical systems, as well as materials, for
the construction of the robot. However, pupils do not extend their appreciation of materials;
they merely draw from past experiences of them. Their work on electrical circuits and
mechanical systems does involve experimentation that leads to increased knowledge
(science: ‘energy and forces — properties and uses of energy’, ‘conservation and transfer of
energy’ and ‘forces and their effects’). Here science and technology are working together.

Technology
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Technology is very much about appreciating how the made world came to be how it is and
how people are constantly striving to use technology to improve it. There are often many
factors that have to be taken into consideration in making decisions: for example, whether
the use of materials will harm the environment, whether using certain manufacturing
processes will mean a reduction in employment or whether the alleviation of certain extreme
environmental and social impacts costs too much to be viable.

To help understand such complex issues, learning in technology should be made as real as
possible to pupils. This can be helped by:

involving adults with relevant life experiences in the classroom activities
taking pupils out of the classroom to visit a social or environmental situation.

Learning from others and other places is best when it is related to tasks that pupils are
undertaking. lllustrations to show how these and other approaches could be used to make
some of the example tasks in this pack more real are given below.

Role-play allows the pupils to imagine the task more clearly. It also enables the pupils to
appreciate what the needs are so that they can make suggestions as to how these can be
met.

Here the plan helps to set the scene in the classroom. Pupils can suggest potential things to
look out for, and information to collect, before going out to the local situation. This enables
pupils to take full advantage from the real situation and be involved in modelling it. The fact
that the task is real increases motivation.

This task would benefit from specialist input from a caterer or chef. Pupils can undertake the
initial investigations and suggest some solutions before the chefis involved. This makes
best use of the chef’s time and ensures that pupils are ready to ask relevant questions and
to learn from demonstrations on preparation of food bases and toppings.

The plan includes visits to a craft centre, a factory and a shop. Each of these visits is
organised to provide the pupils with experiences and knowledge of how adults go about
production and selling. Although there have to be considerable compromises when pupils
return to their task, the experiences are still appropriate and worthwhile. Back in school,
pupils can be asked about and talk about how they saw the experience. The pupils are likely
to simplify reality in order to make sense of their experiences, but this allows them to use
their interpretation of the visits in their own work.
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Information about teachers’ plans and pupils’ achievements are essential in ensuring that S1
and S2 are years in which the kinds of tasks and the level of challenge that they offer enable
pupils to build upon their previous experiences. Collaborative planning of the curriculum can
help this process. In addition, many schools’ transition arrangements include an induction
session for pupils sometime towards the end of P7, and secondary schools often arrange
for visiting P7 pupils to undertake a problem-solving activity.

The examples offered in this guide illustrate planned good practice. The following selection of
tasks illustrates the way in which the plans in upper primary and in the early years of
secondary school can be developed to ensure pupils are given every opportunity to
progress in technology.

This task calls for pupils to gain insight into, and use knowledge of, the way in which
products are made, marketed, transported, bought and sold. Pupils employ their designing
and making skills within the context of buying stock, selling products and attempting to
make a profit. The task requires considerable knowledge and skills that cover working with
materials, graphics and the use of finance.

This requires pupils to consider a market for youth jewellery and to design and make for that
market. The task concentrates on building upon the broad knowledge and skills developed
and used in ‘Being enterprising — producing to sell’. The task also requires pupils to become
familiar with, and skilled in using, new materials, techniques and equipment. This particular
task is planned for both home economics and technical education, but similar tasks could
have been devised for a single subject.

Pupils are expected to undertake a survey to help them decide on what the menu will be.
They are also required to deepen their understanding of foods and food preparation. Whilst
this requires pupils to use very varied knowledge and skills in handling materials, the
concept of serving a ‘market group’, producing efficiently and to high quality, clearly builds
upon pupils’ prior experience.

The above tasks show that progression and continuity involve more than merely increasing
the pupils’ knowledge and their skills in the working of materials with new tools and
equipment. Progress and continuity are achieved when all aspects of technological capability
and pupil performance are taken into account when planning next steps.
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In this section there are three examples of classroom practice: two from primary and one
from secondary. Each example shows how the matters dealt with in the earlier sections on
curriculum principles and planning lead to teaching, learning and assessing. Each example is
presented in a way that shows the direct relationship between teacher plans and the
expected pupil performance. Placing plans and targets together in this way indicates the
level of support, and the type of guidance and encouragement given by the teacher to pupils
so that they have opportunity to progress to a particular level of attainment.

The examples are also set out in this way so as to illustrate points relating to:

teaching and learning including assessment and homework
classroom organisation and resource provision.

The examples do not attempt to describe all that would happen during a task. Each focuses
on particular aspects of the whole task that are relevant to the above issues.

On the next two pages, as an introduction, some general implications for learning and
teaching are linked to the strands of technological capability. Some readers may prefer to
omit this on first reading and go straight to the examples that follow. As with previous
sections these are followed by a commentary addressing the above points. Reference is
occasionally made to examples that can be found in previous sections of this guide.
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needs and how they are
addressed

developing
understanding about
needs of people;
and the environment,
ways in which these
can be satisfied and
the consequences of
actions proposed
and taken

resources and how they
are managed

developing
understanding about
arange of different
types of resources,
ways in which they
can be managed
and the
consequences of
actions proposed
and taken

processes and how
they are applied

developing
understanding about
techniques and
procedures that can
be applied to make
or control items and
the consequences of
actions proposed
and taken.
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Analysing, researching

and planning

Developing ideas and

creating solutions

Testing and evaluating

Pupils become more technologically capable when they are taught, guided and allowed to
do tasks in varying social, economic and environmental contexts. Together, teacher and
pupils examine needs, such as tasty and healthy foods or the need to lift heavy sacks from
the ground to the top of a factory. They explore resources, both known and new materials.
They appreciate and apply processes, techniques and procedures needed to make things
using materials, control devices and mechanical systems. This enables pupils, tutored and
encouraged by the teacher, to undertake and complete tasks by analysing, researching and
planning, by developing ideas and creating solutions, and by testing and evaluating.
Throughout the tasks pupils will develop and use these skills in many different ways and

a commitment to

learning

— enjoyment of
practical work

— working alone,
together and with
experts

respect and care for

self and others

— importance of
people’s needs
and feelings

— acceptability of
ideas to different
groups

— working safely,
healthily and
hygienically

social and

environmental

responsibility

— effects of making
and selling things
on people and on
the environment

— interplay between
meeting needs
and the quality of
the natural
environment.
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sequences. Plans for tasks should take account of pupils’ needs to move from testing ideas
back to planning, from planning to developing and testing ideas, and from modelling ideas
back to their analysis of needs. During these tasks, teacher and pupils are required to explore
the ethical and moral issues relating to what is being done, and who and what is affected by
proposed or actual actions or decisions. Pupils express their informed attitudes through the
decisions they take, how they act and through the quality of the work they complete. However,
the social and environmental issues, concerning whether automation improves the quality of
people’s lives or causes too many jobs to be lost, are addressed through discussion, debate
and suggestion.

This leads to the following ‘approaches to teaching and learning’.

Provide contexts that allow pupils to think about designing and making.

Ask questions.

Engage pupils in talking, listening, writing, reading, observing, investigating, selecting
and decision making.

Encourage creativity; help pupils distinguish between the possible and the impracticable.
Provide resources.

Support pupils in assimilating ideas and facts, drawing conclusions, making informed
decisions and deciding next steps.

Provide and explain resources and useful processes.

Use teaching approaches and techniques through demonstration, practice and
reinforcement.

Engage and support pupils in practical planning, trying out and making tasks requiring
taught approaches and pupils’ input.

Encourage competence, accuracy and safe, healthy and hygienic working.

Encourage variety and creativity, risk-taking and enterprise whilst recognising the limits
of practicability.

Ask questions about the quality of pupils’ work, practical and otherwise, and encourage
pupils to question.

Elicit successful and less successful aspects of pupils’ work.

Listen critically to pupils’ ideas, suggestions, news and feelings and their presentations.
Support pupils in assimilating ideas and facts, in drawing conclusions and making
informed decisions, and in justifying them and deciding next steps.
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Task: Rainforest recipes — creating a healthy and appealing dish from fruits found locally and
i other places; producing a booklet of the recipes.

Resources: local fruits and mango, pineapple, coconut, papaya, banana, melon, orange,
lemon, etc.; chopping boards, sharp knives, potato peeler, egg slice, hygiene posters,
video, resource books on hygiene and germs, kitchen foil, plates, price lists.

Handling food is new to them, | need to show them how to prepare and handle food
hygienically.

We can visit the supermarket and the fruit and veg. shop.

I'll set this up so we talk to the fruit buyer.

We can look at where fruits come from, what they taste and look like. Pupils can develop
tests for the fruits.

Pupils can record using tables, drawing and writing a diary. We can also use our new
digital camera.

The photographs can be used in the recipe book

I'll use the computer for the recipe bookwork.

‘So what fruits do you eat? What others do you know? Where do these come from?
How will we find out?’
‘Let’s plan what we need to do! What do we need to do? Let’s brainstorm!’

‘We could go to the shops and ask questions.’

‘We could taste fruits and find out where they come from.’

‘I don’t think pineapple grows here! Blackberries and apples grow
here!’

‘Well done! You know where all the fruits come from.’

‘You have tested for taste and looks. What do we need to do now?’

‘I'll show you how to prepare the fruits. You will have to keep your hands and the knives and
boards very, very clean — why?’

‘We want to use these fruits for our dish. They taste and look good together!’
‘Teacher said we need to draw and write the recipes.’
‘Yes, we have to say how we made the dish as well.’

‘Now how well do we think we have done? You could use taste and looks — what else?’
‘Look at the recipes! Are they easy to understand?’
‘Can people make the dish from your instructions?’

Tomorrow they will need to start using the computer for the recipes and instructions.

‘The recipes look good in the book! | like yours —it’s easy to follow.’

‘| think the photos we took look really good! We got help to use the digital
camera and the computer.”’

‘The dishes are really tasty — aren’t they?’
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Developing
informed
attitudes

A commitment
to learning
Social and
environmental
responsibility

Respect and
care for self
and others

A commitment
to learning

Social and
environmental
responsibility

Knowledge and understanding

Technology

Skills

Asking questions will tell me how much they know and what | need
to do to increase their knowledge and understanding.
Asking pupils to think of questions to ask the fruit buyer will show

me how broadly they are thinking.

Resources and how
they are managed

Show that items may consist of one
material only or of combinations.
Give examples of familiar materials
and where they come from.

Analysing, researching
and planning

Describe possible approaches to
solving a practical problem.

Suggest uses for available resources
Make a simple plan by talking, writing
or drawing.

Developing the tests will tell me how much pupils can compare and

contrast fairly.

Modelling their ideas using dough will help me to plan the resources
they need. It will also show me how they combine colour/

appearance with the taste.

Resources and how
they are managed

Show that tools and materials can
be used toturnanideainto a
solution.

Describe how resources could be
saved by reducing waste and
reusing materials wherever
possible.

Needs and how they
are met

Describe how some everyday
needs are met by familiar and new
products.

Resources and how
they are managed

Show that tools and materials can
be used toturn anideainto a
solution.

Describe how resources could be
saved by reducing waste and
reusing materials wherever
possible.

Analysing, researching
and planning

Suggest helpful design criteria,
based on discussion.

Developing ideas and
creating solutions

Use ideas and suggestions through
talking, writing, drawing or by
modelling to show how a brief
practical task could be solved.
Show both spontaneity and
awareness of planning in carrying
out a task.

Use known design criteria to make
decisions in their work.

Testing and evaluating

Carry out simple tests of their work
against a limited number of design
criteria.

Show awareness of possible
improvements.

Express views through talking,
writing and drawing.
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40

Task: Puppets with a purpose — looking at social life in Britain provides the stimulus for a
short ‘public information’ advertisement to be produced. Puppets are required as the main
characters of the story line.

Resources: Fabrics including buckram; hand-sewing equipment, including coloured threads;
sheet cord; wire; bondaweb; padding materials; fixings, including paper fasteners and tags;
string; beads; buttons; 6 mm wooden strip; expanded polystyrene and paper balls; fine and
broad coloured felt-tip markers; poster paints and brushes; PVA glue; Velcro (adhesive
backed). Cord for scenery/backdrop.

The class has used all the materials before. | will need to show them how to combine
fabrics to produce stiff and soft shapes.

Design criteria will be important. These can come from their decisions about what public
information they are going to advertise. They can look at TV for ideas on advertisements.
Every pupil will produce a puppet character. | will organise the class into five groups so
there will be five different stories.

‘So, has each group decided on the story to be told? Good!’

‘What characters do the stories need? Do the characters need to move — in what way?
How large should they be? What colours should they be? Should they be flat (2-D) or
like soft toys (3-D)?’

‘Should the arms, head and legs move? What about shadow puppets.’

‘Answering all these questions will help decide on how to design and make the puppets.
Remember to look at your storyboards.’

‘Remember to work as a group.’

‘Our group is going to make shadow puppets.’

‘We are going to tell people how they can get around in our area. We need five puppets
and there are five of us in our group.’

‘We are going to make the scenery first because this will help us with the size of the

puppets.’

‘We have groups covering getting around attractions in our area, how the shops have
changed in the village, about the school and what clubs are available — Good!’

‘Do your puppet designs match the list of requirements we made? Good!’

‘We need to plan out how the puppets are to be made. Let’s start with this group.”’
‘Each group will need to make a list of the materials needed so that | can be sure we
have everything. We could use some of our materials from the class reuse box!’

‘We have finished cutting out our paper model. Do we need to show how the legs
and arms are going to move? We'll have to use that wire and some cotton to join
it to the arms and legs.”’

‘I haven’t made this stiff skirt before.’

‘Today some groups will practise ways of making parts of the puppets. | have organised
three tables. Each has different materials and equipment. | will show each group which
tableto goto.’

‘For homework each of you should make a plan of how you are to make your puppet.’
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Developing
informed
attitudes

Respect and
care for self
and others

A commitment
to learning

Social and
environmental
responsibility
A commitment
to learning

Knowledge and understanding

Needs and how they
are met

Suggest how people’s needs differ,
giving examples of how designing
and making helps particular groups
in their communities and further
afield.

Give examples from the past of
how some specific needs have
been met in different ways.
Suggest ways in which people can
meet needs of other living things
and the environment.

Resources and how
they are managed

Give some examples of how
materials are changed in making
products.

Demonstrate that materials, tools
and people are resources
necessary to make things.
Describe some benefits of reducing
waste and recycling and reusing
some familiar material resources.

Processes and how
they are applied

Show how people affect their
surroundings by choosing to make
or change things.

Give examples of ways in which
tools and equipment can be used
to create solutions to practical
problems.

Talk about how what they do in their
own problem-solving tasks relates
to the world outside school.

Technology

Skills

Analysing, researching
and planning

Identify a problem and describe
possible approaches.

Select helpful design criteria,

based on observation and discussion.

Analysing, researching
and planning

Think up and communicate a plan.

Testing and evaluating

Evaluate their own work, and that of
peers, by reference to simple tests
that address design criteria.

Analysing, researching
and planning

Select possible resources and
processes.
Think up and communicate a plan.

Developing ideas and
creating solutions

Use ideas, including from

observation of existing products, to
show possible solutions to a

practical task.

Follow a plan, introducing other ideas
where appropriate.

Relate ongoing work firmly to criteria.
Use given and self-selected resources
and processes to carry out a task
safely and hygienically.
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‘Now we have a model and a plan. Yes, we have also practised making that stiff skirt. We

can make our puppets now. We will all have to make good ones so that our story works
well.’

‘We still need to make the scenery.’

‘Some groups are getting into a bit of a muddle. Let’s have a look at the plans again!’
‘How is your group organised? What could you do to improve your work? Yes, | think it
would be good if Debbie and Joe started the scenery.’

‘Sarah, you made a good job of attaching the head to the body. Can you show us all
how you did it, please?’

‘The stories were good. Yes, the puppets looked great!’

‘We could have worked better as a group, though.’

‘My puppet could have been better; | rushed the face but the body looks good.’
‘| found the planning hard — but | thought the project was great.’

‘Can we show other classes what we have done?’

‘We need to finish our evaluation for homework.’
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Developing Knowledge and understanding Skills
informed
attitudes Processes and how Developing ideas and

creating solutions

Respect and
care for self
and others

A commitment
to learning

A commitment
to learning
Respect and
care for self
and others
Social and
environmental
responsibility

they are applied

Give examples of ways in
which tools and equipment can
be used to create solutions to
practical problems.

Describe how resources,
generally, are gathered,
worked on and changed,
packaged, distributed, sold
and used in various ways as
familiar products.

Needs and how they
are met

Suggest how people’s needs
differ, giving examples of how
designing and making helps
particular groups in their
communities and further afield.

Use ideas, including from
observation of existing products,
to show possible solutionsto a
practical task.

Follow a plan, introducing other
ideas, where appropriate.
Relate ongoing work firmly to
design criteria.

Use given and self-selected
resources and processes to
carry out a task safely and
hygienically.

Testing and
evaluating

Evaluate their own work, and that
of peers, by reference to simple
tests that address design criteria.
Offer suggestions for possible
improvements in developing
solutions.

Express and record suggestions
for improvements through
talking, writing and drawing.
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Task: Smart alarms — designing and making an alarm that helps the user know when a car is
far enough into a garage.

Resources: LEDs, modelling foam, ready-made filler, aluminium foil, thin foam sheet, various
thin sheet plastics, battery holders, electrical cells, timber strip, matrix board, sheathed wire
(single strand), self-adhesive feet, soldering irons, solder, fine MDF sheet, PVA glue.

I'll ask pupils what they know about electrical circuits.

They will need to be shown how to make a pressure switch, the circuit and the container
forthe LED and cells. I'll set these up as specific tasks to develop knowledge and
understanding.

Pupils will need to make a folio of all their work.

We'll explore other applications of this type of alarm.

‘Let’s have a look at this model car. Now, how can | make sure it doesn’t go into the
garage too far? Have you any ideas?’
‘Yes, we could use an indicator. How would this be made?’

Before pupils produce designs they complete each of these tasks: making a pressure
pad, making a neat container for the LED and cells, making the circuits.

They work individually, working out design criteria that cover aesthetics, function,
reliability, size, ease of use, maintenance, the environment in which it is to be used, and

how it might be packaged as a product.
Designs are made and completed for homework.

‘Your designs are quite good. Now we need to plan how they are going to be made.
What do we need to do first? Yes, we could either make the pressure switch or begin on
the container for the circuit.’

Plans are produced, swapped and checked by others in the group.

Resources are organised so that pupils work to their plan.

Once parts begin to be completed, the class stops and discusses the quality of what
is being produced.

They make suggestions for improvements. This continues until the solution is
complete.

Solutions are swapped and tested. Pupils comment upon each other’s work, basing
feedback on the design criteria produced by the maker.
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Developing
informed
attitudes

Knowledge and understanding

Technology

Skills

Asking questions establishes how much support needs to be planned for

the electric circuit work.

Proficiency tasks are organised to suit the level of support required.

Needs and how they

are met
Respect and care Describe products in terms of health
for self and and safety, how they work, look, and
others

what they cost.

Resources and how
they are managed
A commitment to

learning Explain how resources are used in

the development of the made
environment.

Analysing, researching
and planning

Discuss and analyse an extensive
range of factors that will help
establish design criteria relating to
small- and large-scale production.

Developing ideas and
creating solutions

Use ideas, demonstrating a range of
techniques and presentation skills.
Demonstrate effective and confident
use of equipment, resources and
processes to carry out a task safely,
hygienically and efficiently.

Analysing, researching
and planning

Present a comprehensive plan for
small- or large-scale production,
taking account of changing
circumstances and audience.

Respect and care
for self and
others

Planning helps to assess how much pupils know and understand. It also
shows the level of detail the pupils are including. This enables discussion
and amendment if it is thought more detail is required.

Preparation of resources is also possible.
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‘For homework suggest how this circuit might be made into other smart alarms. We
will use your homework to explore how these products might be produced and
marketed by a company.’

Suggestions from homework include door and corridor alarms, door-closed/open
indictors and customer-waiting indicators.

Discussions lead pupils to ideas on packaging and marketing through use of posters
and other advertising.

Design criteria for packaging are produced.

Pupils make sketches of some packaging ideas for homework.

‘You are going to use the computer to draw the design you have selected to make.’
‘Remember to help each other when working in pairs at the computer.’

‘When | have checked your work we will print out the net or development. You will use
this to make the package for your alarm.’

‘Now your packages are made, what do we need to do? Yes, that's right — evaluate
what we have produced and how we did it.’

Design criteria are used to evaluate the packages. Pupils swap their work and
provide comments to each other.

Pupils evaluate their use of the computer and their use of time and suggest what
they found easy and difficult. Pupils are asked to complete an environmental impact
assessment of their work.
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Developing
informed
attitudes Knowledge and understanding

Resources and how
Acommitmentto  theyare applied

learning Describe a range of processes
and control devices, including
some used in commercial
production.

Respectand care  ~ processes and how

for selfand they are applied

others Explain energy input and output
in terms of efficiency of the
process, economics and the
conservation of resources.
Explain ways in which ideas are

generated and communicated in

their own work and in
commerce.

Technology

Skills

Analysing, researching

and planning
Discuss and analyse an
extensive range of factors that
will help establish design criteria
relating to small- and large-scale
production.

Developing ideas and
creating solutions

Use ideas, demonstrating a
range of techniques and
presentation skills.

Design criteria show how much pupils have learned from their homework

and the discussion.

Needs and how they
are met

Explain how different
perceptions of ‘needs’ and
‘lifestyle’ can result in conflict
that might be caused or
A commitment to resolved by technological
learning activity.

Resources and how
they are managed

Give examples of the interplay
between the use of materials,
the environment and finance.

Processes and how
Respect and care they are applied
for self and

Demonstrate techniques and
others

procedures used to

communicate and make solutions
to practical problems, inlcuding

some used in commercial
production.
Describe relationships between

techniques and procedures that

, they use in their own problem-
Social and

environmental

- commercial production.
responsibility

solving tasks and those used in

Developing ideas and
creating solutions

Demonstrate effective and
confident use of equipment,
resources and processes to
carry out a task safely,
hygienically and efficiently.

Testing and evaluating

Evaluate a design activity in
relation to design criteria, taking
account of economic, social and
environmental consequences.
Take account of possible
contradictory evidence arising
from views of individuals or
groups and make valid
judgements.

Swapping work so that pupils evaluate each other’s products is a good
way to sharpen evaluation skills.
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In all three examples of classroom practice above it is possible to see a variety of teaching
approaches being used. These include:

direct teaching, for example, with the whole class to introduce a task, to draw out points
through question and answer, to pool ideas — through for instance brainstorming — and
to undertake review and evaluation of pupils’ work and of the way the whole class
undertook the task

group work, in which pupils share ideas, pool the results of investigations, work
collaboratively in practical work and plan and review what has been produced and the
way their time and skills are to be, or have been, used and developed

paired work, in which pupils collaborate in similar activities to those described in ‘group
work’ above. Occasionally tasks result in a single product being produced by a pair
individual work, in which pupils are encouraged to stamp their individuality on critical
aspects of the task they are undertaking, particularly the design decisions and, of
course, the practical solution to the need.

In all three examples there is a single task provided for all pupils in the class. However, there
are examples of the way in which difference in knowledge, experience, competence and
preference is accounted for.

Rainforest recipes (p. 38) encourages pupils to consider two main design criteria: taste and
appearance. Further development would be for pupils to suggest additional criteria — which
could cover texture, presentation and/or quantity. Similarly, the task is organised so that
each pupil is allowed to produce his/her own solution based upon outcomes from the class-
determined tests. An extension of this would be that each group or individual had to create
and implement their own tests.

Smart alarms (p. 44), again, is arranged as a whole-class task. Pupils are encouraged only
to consider the electrical circuit as the solution to the garage-parking need. Opening the task
out to allow a wider range of suggested solutions to be designed and produced
immediately differentiates it. It is also possible that pupils will have to use an electrical or
electronic solution. The proficiency tasks that are organised to provide pupils with
experience in making circuits could be extended to include analogue sensing of temperature
and/or moisture, simple amplification of an electrical signal including transistors and sound
as well as light indicators as outputs.

Differentiation in technology tasks depends on the level of teacher support provided, the
time available for completion and the quantity and quality of investigation, research and
planning, the ideas considered and judgements made and the practical solutions offered by

pupils.

Technology tasks can be planned and organised so that formative assessment can take
place. Pupils can be asked for their suggestions, the outcomes of research and planning,
ideas generated and suggested solutions. Each of these provides a good insight into the
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breadth and depth of thinking, the quality of planning and of ideas, and of the solution
produced. All of these opportunities allow the development of a task to be informed by what
pupils do. This can ensure that the:

teaching is adjusted to suit the needs of all or specific pupils

desired attainment is more likely to be achieved

pupils’ progress toward expected attainment can be more precisely arranged to suit
known classroom circumstances and learning needs.

Rainforest recipes (p. 38) illustrates the importance of asking questions in order to establish
what the pupils know and understand. This is taken further when the pupils are asked to
suggest questions they might put to the fruit buyer. Suggested questions might be limited to
how much the fruits cost or what some of them taste like; or the pupils could, with or without
prompting, decide to ask about where the fruits come from, how they are transported, how
long all of this takes and how long the fruits stay in a good condition.

Requiring pupils to model their suggested solutions provides an opportunity to see the
combination of fruits being suggested and to judge pupils’ dexterity and their awareness of
the importance of their solution’s appearance. Modelling also permits the teacher to gauge
the amount of each fruit required.

Puppets with a purpose (p. 40) requires pupils to produce a work plan and a list of
resources needed. Checking these provides insight into the:

scope of the pupils thinking
logic of their sequencing
detail of the plan.

Each of these will enable the possibility of additional guidance or support to be provided
before any practical activity begins. Requiring pupils to produce a resource list as an
addition to a plan also enables appropriate preparation to be undertaken, whilst ensuring
pupils are aware of all materials and/or equipment needed to complete the task.

In Smart alarms (p. 44) the tasks designed to develop specific knowledge, understanding
and skills provide opportunities to assess each pupil’s attainment. If necessary further
practice can be arranged, thus ensuring that:

competence is assured
pupils are more likely to produce quality solutions.

‘Smart alarms’ also demonstrates how evaluation can be organised to be a formative
experience. Pupils produce criteria for evaluation as a class group. However, the pupils are
required to undertake evaluation of each other’s work, providing feedback to the person
who produced the solution. This approach enables insight to be gained into:

the quality and depth of pupils’ critical skills.
the fairness of judgements being made.

Both enable further work to be undertaken should there be perceived weakness or
underperformance.

Although performance in any particular task will be determined by particular strands and
attainment targets, summative assessment and reporting should focus on pupils’ overall
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technological capability. Additional, specific comment can also be provided on how pupils:

show what they know and understand
display skills
express developing informed attitudes.

Each task will provide evidence of particular pupil aptitudes. Since one task alone can
provide a distorted or incomplete view of pupils’ achievements, it is important to aggregate
evidence over a period in order to come to a decision about the level at which pupils are
performing. For example:

Smart alarms (p. 44) is heavily orientated to the development of technical knowledge and
skill in relation to circuit, container and package design and production. There is not a
great deal of investigative or research work, and the options for exploring and testing
alternative materials or processes are quite limited. The task, in combination with others
in other departments across S1 and S2, will provide evidence of overall technological
capability.

Rainforest recipes (p. 38) limits pupils’ experience of group work and Smart alarms does
not give pupils a direct experience of commerce and industry. Puppets with a purpose
requires pupils to use only a limited range of constructional materials. In these tasks,
pupils’ opportunities to express themselves are limited by the way in which the tasks are
organised.

Recording pupil performance in specific tasks is therefore very important. This ensures
evidence is available to allow overall summative assessment and reporting perhaps once or
twice a year.

Homework is a valuable dimension to pupils’ learning in technology. It also provides an
appropriate link between school and home. Whilst it is not possible for some aspects,
particularly the practical ones, of the tasks to be undertaken as homework, there are still
many valuable opportunities that can be incorporated into planning and practice throughout
the 5-14 period.

Puppets with a purpose (p. 40) encourages pupils to do some preliminary investigations of
how advertisements communicate information. This requires pupils to look critically at
television, newspapers and magazines. The task also illustrates the appropriateness of
organising homework that requires pupils to think about and plan their design activity and
practical work.

Smart alarms (p. 44) shows the use of homework for the creation of design ideas. It is
usually better to avoid asking pupils to make final design decisions in homework. These
design decisions are often the critical points for learning and require pupils to justify the
decisions being taken. Discussion with pupils during this important stage of the task is very
valuable. The social context for the use of alarms is explored through the use of homework
and this enables pupils to discuss what they are doing with family members.
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Pupils need to experience a range of different tasks. For each task decisions need to be
made about resources, organisation and management.

These decisions are affected by the number of pupils, the amount of resources and
equipment available and the ease with which it is possible to manage and monitor pupil
learning.

In the task Rainforest recipes (p. 38) the pupils need to set up tests for the tasting of a range
of fruits. Each fruit will have its name, where it is from and how much it costs. These can be
setupin aline around the edge of the room. Groups of pupils taking the necessary hygiene
precautions can take turns to undertake the tests, record their findings on sheets provided
and return to their desks after a predetermined period of time.

In both Puppets with a purpose (p. 40) and Smart alarms (p. 44) pupils are required to
undertake several tasks. Each task is organised at a station. Pupils are split into groups.
Each group is allowed to be at a station for a limited period of time, after which groups
move to the next station. This is repeated until all the tasks are completed by all the class.

Introducing a new task, brainstorming and generating initial ideas are quite often very
productive when undertaken as whole-class activities. Similarly, the development of
questions to be asked for testing and evaluations is also usefully done as a class — as is the
review of the whole, completed task. However, once initial stimulus has been provided to all,
pupils can and should work either in groups or alone in developing their own response to
questions or testing and evaluating. This is how the tasks Rainforest recipe (p. 38) and Smart
alarm (p. 44) are planned and organised.

Itis always useful to make a record of the outcomes of whole-class work, particularly if
pupils are expected to develop their own responses to ideas generation, presentation of
solutions and evaluation. All three examples of practice show how this is managed.

At the start of any task it is important to be clear how pupils will record what they do.
Sometimes it will be necessary to provide recording tools, such as tables, for pupils to
complete. On other occasions, such as the design-ideas stage, it will be necessary for
pupils to have the freedom to explore a range of ways in which their ideas can be generated
and recorded. For instance:

Rainforest recipes (p. 38) makes use of modelling to let pupils suggest a solution. This
lets pupils visualise what their solution can look like. The outcomes of modelling provide
arecord of pupils’ progress toward their solution. If it is not possible to retain the
models as the record, it may sometimes be worthwhile keeping photographs. In the
future, as digital photographic equipment becomes more widely available, images of
pupils’ work could be processed using a computer to form part of a report or record of
the activity

Smart alarms (p. 44) requires each pupil to create and produce a personal folio of all
they do in working towards satisfying the need. This should comprise notes, annotated
sketches, images cut from magazines and newspapers, as well as extended prose, as a
means of reporting critical decisions, justifications and responses to tests and
evaluation.
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Throughout the periods P1-P7 and S1 and S2, pupils need to experience a wide range of
materials and methods used to change these materials into proposed products. Schools
need to provide materials, tools and equipment that will ensure that pupils:

compare and contrast constructional materials, fabrics and textiles, and food ingredients
measure, mark out, cut, bend, join, combine, shape and provide appropriate finishes to
the materials being used

work safely and within the scope of their power and control of tools and equipment.

This means a primary school will need hand-tools that will probably allow drilling, sawing,
sewing, weaving; joining by adhesive, nuts and screws; mixing and combining foods; and
maybe the use of heat in food preparation. Choice of tools will depend on the arrangements
that schools can make, and are comfortable with, to ensure the health and safety of pupils
and staff.

Secondary schools are more likely to have access to specialist facilities provided by
departments such as home economics, technical education and art and design. It may
sometimes be possible for primary schools occasionally to make use of specialist facilities
found in neighbouring secondary schools.

With each of the three example tasks the suggested minimum resource requirements are
provided.
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This section deals with:

ICT and technology
exemplification of certain targets and terms used in the Guidelines
a summary of the basis for progression in technology education.

ICT can help pupils to learn about technology and at the same time develop their skills in
using ICT. Skill in the use of ICT can be developed through pupils:

investigating sources of information and ideas through searching databases and
encyclopaedias and, when appropriate, the internet

collecting, recording and presenting information using spreadsheets and associated
charts and graphs

drafting reports

creating images of design solutions

controlling devices, and sensing or monitoring conditions.

Pupils should develop a sense of when it is appropriate to use ICT and when it is not. The
examples of practice provide exemplification of this.

In Rainforest recipes (p. 38) pupils use images of the outcomes of their work in producing a
recipe booklet. Pupils appreciate they are producing a booklet to give or sell to other
people. Using ICT enables them to produce high-quality work that is suited to the purpose. It
also provides additional encouragement to the pupils to produce their very best images and
clear instructions for the recipe booklet. Earlier in the task, the pupils do not use ICT. They
produce records of tests and suggested solutions using manual techniques. Modelling of
the solution is important, as P3 pupils require tangible ways of seeing their ideas. The use of
computers would not allow this to occur here.

For Smart alarms (p. 44) pupils are required to produce their proposed package using a
graphics programme. This enables pupils to produce images and text that represent those
seen in commercially available products. Pupils can employ techniques similar to those used
for commercially produced items.

Designing and making a way of exploring in space (p. 23) is a task that might include some
basic computer control of the vehicle.

Coping with climate (p. 12) includes the need to compare and contrast a range of fabrics.
The test results can be recorded using a spreadsheet and by presenting the data in bar-
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chart form. The task also provides opportunity for pupils to plan how they are to cut the
parts of the garment from stock materials using a simple ‘draw’ programme.

Advertisements for Smart eating (p. 13), Being enterprising — producing to sell (p. 24) and
Party food (p. 25) can also be produced using graphics programmes.

As suggested earlier, it is possible for pupils to produce entire folios of their work using ICT.
However, this would require considerable investment in both computers and software to
allow:

data collection and presentation

drawing and word processing

scanning of images and useful text source material

digital photography of ideas, models and stages of construction of the selected idea.

Many of the targets and terms uses in the Guidelines for Technology have been exemplified
earlier in this guide. Further explanation is given below on what is meant by:

design criteria
environmental impact
communicating graphically.

Design criteria are critical to the success of pupils’ work when they are proposing solutions
to a task. Design criteria permit:

clarification of the scope of the need identified in the task

pupils to see the range of points required to be addressed through investigative and
design work

design proposals to be tested against the criteria developed as a means of periodically
checking the suitability of proposed solutions

appropriate end-of-task evaluation of what is produced to be linked directly to the initially
developed criteria.

Design criteria can range from the simple and broad to the detailed and particular. Many
tasks require pupils to develop criteria to clarify the need or brief. This is then followed by
further development of criteria that are then used to guide investigations and the
development of ideas and solutions. For some of the examples of task provided throughout
this guide this could mean:

toys — a hat for a soft toy (p. 12):

— colour, size and suitability of the material for the summer or winter visit

transport — road-safety cards (p. 12):

— size, information to be conveyed, colour, whether images or words are better,
suitability of the materials when used

our bodies — smart eating (p. 13):

— taste, appearance, texture, nutritional and health value, costs, ease of making

electricity — lifting things or people (p. 13):

— function, safety, size, neatness, ease of use

puppets with a purpose (p. 40):

— visual impact, ease of making, suitability of puppets to convey story, consideration of
the audience
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street jewellery (p. 13):

— appearance, cost, availability of materials, ease of making, ease of wearing, suitability
to the market

party food (p. 25):

— cost, health and nutritional considerations, appearance, hygiene, ease of making,
time available, equipment available

Smartalarms (p. 44):

— cost, function, ease of use, ease of fixing, appearance, ease of making in small- and
large-scale production, maintenance, durability.

Throughout the tasks, pupils should consider the environmental and, where appropriate,
social impact of suggested ideas and proposed solutions. This could range from simply
using materials with the minimum waste to an appraisal of all design ideas in respect of the
impact upon the environment (use of natural resources and energy, waste production and
other pollutants) and people (in employment, in exploitation or in the quality of people’s
lives).

This more advanced treatment is reflected in the Level F target: ‘needs and how they are
addressed’.

Explain how different perceptions of ‘needs’ and ‘lifestyle’ can result in conflict that might
be caused or resolved by technological activity.

It also illustrates another Level F target: ‘resources and how they are managed’.

Give examples of the interplay between the use of materials, the environment and
finance.

Communicating graphically is a means by which pupils will record what they do, their
suggestions, what they find out and their decisions. In certain tasks, for instance Street
jewellery (p. 13), Food for a party (p. 25) and Smart alarms (p. 44), pupils will develop
specific graphic solutions to elements of the overall task, and it is important to develop
design criteria for these and other aspects to the tasks. Graphic solutions require pupils to
consider which media to use (image, text, illustrations), the best tools to use (pencils, paints,
pens, washes, computer-generated graphic solutions) and which techniques to apply
(drawing, cutting and pasting, painting, rendering, illustrating, copying, tracing).
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The following grid provides a useful summary of progression in technology education.

Pupils’ technology education in the 5-14 period should range:

from familiar contexts and time to unfamiliar
contexts and time

from limited tasks with a narrow range of
considerations to demanding tasks with a
wide range of considerations

from short tasks to longer tasks

from closed tasks with limited possibilities
for originality to open tasks with many
opportunities for originality

from simple concepts to difficult concepts

from working with a /ot of support to
working with little support

from tasks that permit /imited risk to tasks
that call for considerable risk to be taken

from tasks that need a /imited range of
strategies to tasks that need a
comprehensive range of strategies

from prescribed model solutions to

unprescribed outcomes

from limited practical skills to more refined
practical skills.
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For example, the pupil’s own experience covering
the contexts of self, family and friends, home,
school, the local community, business and industry,
and distant communities and places — these taken
within the present, the past or, more demandingly,
the future.

For example, within design-and-make activities:
function, aesthetics, cost, time, personnel to be
involved, materials to be considered or used,
making techniques and procedures to be employed
or rejected, systems and control concepts to be
employed and impact of the ideas considered and
the decisions taken.

Some activities require task-management skills to
be sustained over longer periods. Whereas shorter
tasks will, generally, be more prevalent with
younger children, the requirement to complete a
task in a restricted period can create its own
challenge.

Closed and open tasks make different demands
and should feature throughout each of the stages
of 5-14. Some closed tasks can place considerable
demands on pupils by requiring them to work
within very tightly defined parameters.

Concepts required may be simple and few with any
conflicts easy to resolve, or may be difficult with
many different and difficult conflicts to resolve.

It should be noted that throughout each of the
stages of 5-14, pupils should have opportunities
to work individually and together, with and without
help from the teacher.

Many of the tasks faced by pupils will be amenable
to solution using familiar approaches that will
maximise their likelihood of success. Technological
capability also involves being able to adopt a
novel approach with an increased risk of failure.

More complex strategies will address the
communication, management and production of a
solution.

Unprescribed solutions may require pupils to
distinguish between, for example, modelling,
representations, simulations, prototypes and mass-
production and how their solutions relate to the real
world.

Pupils should experience and learn to use a range
of resources and processes with increasing
dexterity in increasingly complex situations. The
actual range will depend on both what is available
and the arrangements that schools can make, and
are comfortable with, to ensure the health and
safety of pupils and staff.
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