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Introduction

What is this scheme of work?

This scheme of work shows one way that the design and technology programme of study can
be interpreted for the classroom. Schools should feel free to use as little or as much of the
scheme as they find helpful, adapting any ideas from it to meet their pupils’ needs and the

priorities of their school or department.

The scheme has also been published on the DfEE Standards and Effectiveness Unit’s website at
www.standards.dfee.gov.uk. The units can be accessed in different formats, and a blank
template is included.

While this material is optional, we hope it will provide a comprehensive and stimulating basis
for schools planning their design and technology curriculum for 2000 and beyond. It should
also help schools to improve standards across the curriculum as there are links in all the

schemes of work to inclusion, literacy objectives and thinking skills.

What does the scheme cover?

The scheme covers all the requirements of the key stage 3 design and technology programme of
study for implementation from 2000. It shows how design and technology might be taught to
pupils broadly attaining levels 3-7. The scheme may therefore need to be adapted to meet
pupils’ diverse needs.

The scheme shows one way in which the programme of study can be translated into teaching

units. It shows:

®  how units can be sequenced across key stage 3;

m the features of progression in design and technology that need to be considered when
planning work within a unit and across a key stage;
differentiated expectations of pupils’ attainment within units;
the relationship between design and make assignments (DMAs), focused practical tasks
(FPTs) and product evaluation activities, and how these might be integrated;

® how DMAs may be adapted to suit the learning needs of different pupils;

®m  how to balance the broad range of materials at key stage 3, and develop transfer of learning
between experiences in different materials areas of design and technology;

®m  how the use of ICT permeates activities and can be focused on for its own sake;

m links with work on language for learning, mathematics, information and communication
technology (ICT), key skills, thinking skills and other curriculum areas;

®  how out-of-school activities can enhance learning within school.



Section one: design and technology
at key stage 3

Aims and purposes of design and technology

At key stage 3 design and technology offers opportunities for pupils to:

m  develop their designing and making skills;

m  develop knowledge and understanding of materials and components; systems and control;
and structures;

m  develop their capability, through combining their designing and making skills with
knowledge and understanding to design and make products;

B nurture creativity and innovation through designing and making;

m  explore values about and attitudes to the made world and how we live, work and interact
within it;

m  develop a critical understanding of technological processes, products and their manufacture,
and how they contribute to our society;
prepare for making a contribution to life and work in a technological society;

relate and apply knowledge and understanding from across the curriculum.

Content

In design and technology, pupils gain and apply knowledge and understanding of:

®  existing products;

®  materials and components including joining and combining processes and recognising new
materials and processes, and identifying their potential uses;

structures;

electronic and communications technology;

mechanisms and control systems;

new technologies and new technological applications, including computer-aided design and
manufacture (CAD/CAM);
single and quantity production techniques, including those focusing on quality assurance;

®  health, hygiene and safety.

Why this scheme of work is structured in this way

The scheme provides a challenging package. It will offer many schools a standard to aspire to

and will prompt individual schools to set subsidiary targets in aspects that they identify as open

to improvement. It draws on findings from Ofsted (Standards in the secondary curriculum,

1997-8) and good practice from experienced teachers to ensure that the scheme of work:

m follows sensibly from key stage 2, acknowledging pupils’ prior learning in design and
technology;

® raises expectations;

m  offers schools alternatives to rotational courses;

® encourages high expectations of pupils, especially the most able, giving guidance on the use
of both homework and formative assessment to help them meet these expectations;

®  gives guidance on how to meet changes in the programme of study, and advice on
teaching design.



Section two: how the scheme is
constructed

Definitions

In these materials:

®  a scheme of work is the overall planned provision of design and technology in a key stage.
It is made up of units of work and shows the order in which they may be taught across the
key stage;

® units are medium-term plans, usually designed for a term or less. They set out specific
learning objectives that reflect the programme of study, as well as possible teaching activities

and learning outcomes.

Long-, medium- and short-term planning

This scheme of work provides a long- and medium-term plan and gives guidance and
suggestions for short-term planning.

The complete scheme is the long-term plan. It draws parts of the programme of study together
into coherent, manageable teaching units. It shows how these teaching units are distributed
across the three years of the key stage in a sequence that promotes curriculum continuity and

progression in pupils’ learning.

As part of long-term planning, the scheme also takes account of other, broader dimensions of
the curriculum. These include language for learning, mathematics, ICT and citizenship, together
with developing pupils’ creativity and thinking skills.

The unit is the medium-term plan. It identifies learning objectives derived from the programme
of study, suggests activities to meet these and describes the outcomes of pupils’ learning. The
sequence of learning objectives and activities promotes progression within the unit. Each unit
includes an estimate of the time it will take to teach.

The activities within a unit, including product evaluation activities and FPTs, go some way
towards setting out short-term plans to support DMAs. A lesson plan clarifying how a product
evaluation activity and an FPT would be organised is an example of a short-term plan. The
lesson plans will need to match individual class requirements, for example pupils’ different
abilities and the resources available.

Long- and medium-term planning involves all staff in a department working together to ensure
coherence and curriculum continuity. Short-term planning is the responsibility of individual

teachers who build on the medium-term plan by taking account of the pupils’ needs.

Planning for progression

The scheme of work draws together all parts of the programme of study to create a framework

that shows how pupils might be helped to progress in design and technology. This includes

progression in:

m  all aspects of designing, including the aesthetic and functional, such as developing ideas or
meeting users’ needs;

m  all aspects of making, and understanding manufacturing in the industrial world;



organising and managing their own work;
taking increased responsibility for their own learning;
working with increasing accuracy and quality;

the sophistication of judgements made and values considered;

the range and depth of knowledge gained and applied.

Successful design and technology relies on pupils having rounded experiences where knowledge,
skills and understanding are developed through a balanced progression of product evaluation,
FPTs and a range of DMAs.

Building on pupils’ earlier experiences

The scheme of work recognises that in design and technology at key stages 1 and 2, pupils will
have experienced a range of work and gained a body of related knowledge and understanding,
including:

materials and manufacturing practices;

the characteristics of materials;

food and nutrition;

mechanisms;

control procedures and equipment;

electrical circuits;

health, hygiene and safety.

Pupils will have had opportunities to develop a range of skills and competencies, including:
m  designing: generating and developing ideas, investigating and modelling them, optimising
requirements against constraints;

planning and organising ideas and actions;

communicating in a range of ways, including drawing;

making skills: planning and managing making;

evaluating: products, ideas and their own learning;

developing key skills (see ‘Key skills’ page 21);

developing their creativity and applying ideas, then assessing their feasibility.

Transfer from primary to secondary

The scheme builds on the knowledge, skills and understanding developed through the key stage
2 programme of study. Although the expectation is that pupils starting key stage 3 are working
at level 4, units take account of the fact that some pupils will be working at level 3.

There is evidence that when teaching design and technology, a marked contrast in approach
between key stage 2 and key stage 3 inhibits pupils’ development. Too great a division between
materials-based areas is likely to be unhelpful, for example through relying on rotational
approaches. To help the transfer between the key stages, the scheme includes a transition unit
(unit 6/7 ‘Transition: building on learning from key stage 2’), which includes characteristics of
primary school work while introducing secondary school methods. It provides helpful advice
and strategies on improving progression and continuity so that pupils’ attainments in their

primary design and technology are not lost in the transition.



Expected levels of attainment

Level 4 is the expected attainment of pupils at the end of key stage 2. This is the starting point

for this scheme of work. So, by the beginning of key stage 3, pupils should be able to:

m  generate ideas by collecting and using information;

m take users’ views into account and produce step-by-step plans;

® communicate alternative ideas, using sketches, words and models, showing that they are
aware of constraints;

m  work with a variety of materials and components with some accuracy, paying attention to
the quality of finish, and to function;

®  select and work with a range of tools and equipment;
reflect on their designs as they develop, bearing in mind the way the product will be used;

identify what is working well and what could be improved.

By the end of key stage 3, most pupils who started at level 4 will have progressed to level 6 and

when designing and making should be able to:

® draw on and use a range of sources of information, and show that they understand the form
and function of familiar products;

®  make models and drawings to explore and test their design thinking, discussing their ideas
with users;

m  produce plans that outline alternative methods of proceeding and develop detailed criteria
for their designs, using these to explore design proposals;

®m  work with a range of tools, equipment, materials, components and processes and show that
they understand their characteristics;

m  check their work as it develops and modify their approach in the light of progress;

®  evaluate how effectively they have used information sources, using the results of their
research to inform their judgements when designing and making;

®  evaluate their products as they are being used, and identify ways of improving them.

These expectations, and the end-of-unit expectations, are based on the level descriptions in the
national curriculum. Pupils’ progress by level across the attainment target is outlined in

appendix 1.

The units

There are 34 units, 32 of which provide the basis for a complete long-term plan. The other two
units are optional. Appendix 2 lists all the units, appendix 3 shows one possible long-term plan.

Each unit is given a unit number and a letter. The number indicates the year in which the unit
should be delivered. The letter indicates the emphasis of the unit: A is understanding materials;
B is designing; C is ICT; D is control; in years 8 and 9 E is making and producing in quantity.
Some of the units are split into series of three: units labelled (i) focus on food; units labelled (ii)
on resistant materials; units labelled (iii) on textiles.

The emphasis of each unit ensures progression in important knowledge, skills and
understanding, but teachers will need to make sure pupils will develop all aspects of their
design and technology capability throughout the key stage.



The structure of the scheme of work

The units, and the structure of the scheme, aim to:

® increase the teacher’s expectations of what pupils can achieve in design and technology;
give practical examples of teaching designing skills effectively and ideas for activities;
show how new technologies can be introduced;

show how units of work can be adequately differentiated and offer examples of extension
tasks for more able pupils;

suggest appropriate out-of-school activities and homework;

plan for progression;

build on knowledge, skills and understanding at key stage 2 to ensure continuity;

ensure breadth and balance;

suggest clear assessment opportunities;

present a more coherent approach to the delivery of the subject than a rotational model.

The units outline:

m  design and make assignments (DMAs), where pupils are given the chance to put their
knowledge, skills and understanding to the test and meet challenges that address real needs
and wants. They enable pupils to develop confidence and the ability to apply design ideas
and concepts in a concrete, practical way. They provide opportunities to work as individuals
and teams. Many of the DMA project titles will be familiar to teachers as they are based on
good practice in schools and curriculum development projects (such as Nuffield Design and
Technology, the Technology Enhancement Programme, or the Royal College of Art Schools
Technology Project) and reflected in several educational resources from publishers;

m  product evaluation activities, through which pupils can investigate, disassemble and evaluate
products to build knowledge, skills and understanding that can be used for other activities,
particularly the DMA;

m focused practical tasks (FPTs), which enable pupils to develop particular knowledge, skills
and understanding consolidating these as they are gained. Teachers should use short focused
tasks to provide particular emphasis and opportunities for pupils to achieve success in one

or more design and technology process.

The holistic nature of design and technology requires that in every DMA pupils learn,
experience and make judgements combining knowledge, skills and understanding.

These are:

m  developing, planning and communicating ideas;

®m  working with tools, equipment, materials and components to produce quality products;
®  evaluating processes and products.

Pupils will make progress in all aspects of designing and making, not just those related to the
emphasis of the unit.

Summary of progression in the units

Progression in demand in units is set out in appendix 4 and can be seen in more detail by
examining the individual units. It is important to emphasise, however, that the overall target is
improving pupils’ design and technology capability. DMAs are central to this.



FPTs are designed to enhance progression in learning and to support the development of the
knowledge, skills and understanding they need to complete the DMA successfully. The teacher
has control over the subject matter and task. Pupils make progress in the knowledge, skills and

understanding they develop in FPTs through the product evaluation activities they undertake.

Progress in the central, common features of designing and making is only ensured if pupils
understand that these are similar for a range of materials, and understand the reasons
for differences.

Teachers need to work closely to establish shared levels of expectation, common vocabulary,
and consistent attitudes to designing and making if pupils are to see a clear route ahead for
progression in their learning. Sharing the learning purposes behind assignments, and setting out
unambiguously in advance the assessment criteria to be used, not only improves standards in
designing and making, but also promotes the less tangible outcomes, such as improving own

learning and performance.

Strand A — understanding materials

After completing the transition unit in year 7, pupils could continue to develop their design and
technology capability through the series of units grouped as 7A, that focus on using and
understanding materials in different materials areas. During year 8, the 8A series continues to
focus on working with materials, concentrating on exploring materials in greater depth. During
year 9, the 9A series concentrates on critically selecting materials.

Strand B - designing

The next series of units focuses on designing for different groups of users. In year 7 (7B) pupils
design and make for themselves. Knowledge, skills and understanding gained will progress
during year 8 (8B), when pupils concentrate on designing for clients. Those in year 9 (9B),

concentrate on designing for markets.

Strand C - using ICT

The use of ICT should be integrated into every unit, but one unit on ICT has been included in
each year of the scheme for schools who want to focus on its use. The series of units is:

® unit 7C ‘Using ICT to support researching and designing’;

® unit 8C ‘Using ICT to support making’;

®  unit 9C ‘Using ICT to link with the world outside school’.

Opportunities to link ICT units and activities into other units are described in the individual
units and summarised in appendix 3.

Strand D — using control

The scheme also includes units on the use of control. In year 7, unit 7D ‘Using control to
control a display’ teaches pupils about electrical and mechanical control. In year 8, unit 8D
‘Using control for security’ focuses on programming a computer-based controller. In year 9,
unit 9D ‘Using control for electronic monitoring’ includes an option to introduce
microcontrollers. It is understood that some schools will require time to provide a full range

of equipment, eg for pneumatics.
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Strand E — making and producing in quantity

Finally, there is a series of units focusing on making and producing in quantity:
= unit 7B ‘Designing and making for yourself’;

® unit 8E ‘Producing batches’;

® unit 9E ‘Ensuring quality production’.

Time allocation

The times suggested for each unit can be found in appendix 2. Aside from the two optional
units, which are expected to take six to nine hours teaching time, each unit is designed to be
taught between nine and 24 hours, depending on the emphasis given to the DMA.

This time allocation is based on recommendations in the 1995 review of the curriculum and
QCA’s research on the range of times allocated by schools to design and technology. The times
are indicative only; they do not constitute a recommended time for design and technology.

Coverage of the programme of study

The scheme covers the programme of study for key stage 3 design and technology. Appendix 6
shows how the units cover the requirements. Schools are free to supplement the units and
decide the depth of coverage. Teachers may need to adjust the units to suit pupils’ needs and

the time available.

Breadth and balance

The units are written assuming that there is a design and technology department with specialist

facilities and expertise in resistant materials, textiles, food, and systems and control.

It is expected that pupils will experience and make progress in all available focus areas during
the key stage to provide a secure foundation for key stage 4 courses. The following checklist
could be used when considering how to ensure each pupil is given the appropriate breadth and

balance of experiences.

Do pupils have opportunities to:

® use a range of materials and associated tools, equipment and working methods;

m take part in tasks with complex demands and tighter or more flexible specifications;
work with spontaneity or use rational and logical approaches;

choose some of the materials they work with;

consider functional, technical and aesthetic demands;

consider each major element of designing, including:

— evaluating needs

— designing for self or others

— researching from both primary and secondary sources;
use modelling methods in different materials;

undertake written planning or numerical calculation;

evaluate outcomes;

take part in a variety of activities with greater design demand and less making, or less

design and more making;

practise time management, over shorter and longer time frames;
m  use ICT in both designing and making;
m  work alone and with others?



Sequencing the units

The scheme of work indicates how the units can be organised into a long-term plan. This is
only one model. It is up to schools to decide whether they wish to use this model in full, or to

customise individual units or combinations of units to suit their own circumstances.

To help planning with progression, each unit has a particular emphasis, eg materials, control.
However, all aspects of design and technology capability will be developed throughout the
key stage.

Teaching and learning approaches

The units suggest a range of approaches to teaching and learning, including opportunities for

teachers to:

m  create practical learning experiences that promote success and raise achievement;

® introduce real scenarios and design problems that are meaningful to pupils;

B encourage communication using a range of methods;

®  motivate pupils through design tasks whereby the pupils take ownership of their work and
their own learning;

® plan work within a range of flexible contexts and topics that can be adapted to suit
individual interests and motivations;

m allow pupils to work at their own pace and level with appropriate support;

m explore with pupils the diversity of the application of design and technology in
different cultures.

The teaching team approach

Evidence shows that courses where pupils rotate around different materials areas often result in
a lack of balance and in a lack of progression. Projects can be constantly rushed and pupils lack
time to evaluate their learning, becoming disenchanted and achieving lower standards. This can
be avoided if staff plan as a team, especially when planning pupils’ progress in process skills,

and building on earlier experiences.

Teachers who experience a rapid turnover of large numbers of pupils with whom they have
limited contact are rarely in a position to make qualitative assessments and thus are unable to
nurture pupils’ progress over time. One of the key elements of differentiation in design and
technology is knowing when, and when not, to intervene. This can only be achieved if teachers

know their pupils well.

A team approach helps to improve standards because teachers help pupils to transfer their
learning across materials areas and build on skills rather than repeating them. It also means
that pupils do not spend short periods of time with an excessive number of different teachers.

A closely informed staff team can ensure that together they have a good oversight of each
pupil’s progress through a year and key stage. Fewer, larger blocks of teaching time, possibly
involving two teachers working collaboratively in two focus areas, lessen the disadvantages of

rotational schemes, but only if high-quality team planning is assured.

11
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The structure of the scheme promotes planning and teaching as a team to deliver both generic
aspects, for example skills in researching or evaluating products, and materials-specific
knowledge, skills and understanding. Many of the units are in a series that provides
opportunities to develop knowledge, skills and understanding in more than one material area.
For example unit 7B ‘Designing and making for yourself® is split into three parts with three
suggested DMAs on the themes ‘Snacks’, ‘Puzzle in a box’, and ‘Fashion wear’, which develop

knowledge, skills and understanding in food, resistant materials and textiles, respectively.

These units can be used to meet the needs and interests of pupils and to utilise teachers’
expertise. Schools can choose activities from within the unit. It is not intended that schools
complete every DMA in every unit. Many choices are presented. However, schools will have
to provide a balance over the key stage and ensure progression. Pupils should undertake
activities that lead to the full range of outcomes necessary to meet requirements of the
programme of study.

The next section describes a possible route for one teaching group following a course of two
lessons per week, taught by one resistant materials/control specialist and one food/textiles

specialist, sharing responsibility for the whole class.

Teachers are free to choose units, or parts of units, which suit the timetabled opportunities in
their school. The unit title references and DMAs listed in appendix 2 provide a starting point
for teaching teams. Detailed scrutiny of the units will then suggest if a change to the activities
chosen is needed. The school’s own units may replace those illustrated or may be modified to

suit the school’s particular interest.

If pupils do not have the opportunity to meet the learning objectives these need to be provided
later. For example, if pupils do not learn the textiles aspects in unit 7B, they may need to
complete some of the textiles activities from this unit, such as how to set up and use a

sewing machine and how to neaten edges, as part of unit 8B(iii) ‘Designing for clients’

(DMA - Wallets).

The ‘Prior learning’ section for each unit will help teachers identify important elements that
pupils will need before starting a unit.

How the teaching team approach works in practice

The model below, supported by DATA and DfEE (1997), shows how two teachers work in
parallel and are timetabled throughout a whole year to share responsibility for one class. One
teacher is responsible for resistant materials and the other for food and textiles work. They use
the same approach to designing and use complementary approaches for developing graphic and

other communication skills, systems and control and structures.



Figure 1 Adapted from DATA’s Secondary Handbook (1997)

Links with science, art and design, mathematics, ICT and English

responsibility | including graphics

Specialist Resistant materials, elements of systems and control, structures and ICT
design and
technology | The same approach to designing through the use of a common framework for

staff sharing | learning. A common and complementary approach to communication

for one class

Food and/or textiles, elements of systems and control and ICT

Year 7

Year 8

Year 9

Teachers may adopt an approach to the units that looks like the outline below. They will plan a

common framework for designing, product evaluation activities and focused practical tasks, and

they ensure that the knowledge and understanding about the specific material focus is pitched at

the same level of demand.

Unit 7A Understanding materials

Teacher 1 (textiles specialist)

Teacher 2 (resistant materials specialist)

Product evaluation activity

Identify products (eg sports equipment) that are
made from a variety of materials originating
from many sources worldwide: classify by
structure and sources.

Product evaluation activity

Identify products (eg containers for transporting
or storing a range of items) that are made from
a variety of materials originating from many
sources worldwide: classify by structure and
sources.

Product evaluation activity

Examine a range of existing products. Investigate
a selection of safety items and discuss the
materials that are used, eg reflective clothing.

Product evaluation activity

Examine a range of existing products. Analyse a
range of packaging and discuss the materials
they are made from.

Focused practical task

Demonstrate joining materials and ask pupils to
make a simple seam. Use these skills to make a
simple product designed by the teacher.

Focused practical task

Demonstrate and ask pupils to practise how to
bend, fold and form to show rigidity/flexibility.
Use these skills to make a simple product
designed by the teacher.

Focused practical task

Activities where pupils test materials against
performance characteristics:

= ability to be seen

= comfort.

Focused practical task

Activities where pupils test materials against
performance characteristics:

® strength of container.

13
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Teacher 1 (textiles specialist)

Teacher 2 (resistant materials specialist)

Design and make assignment — Be seen!
Whatever sport people like to do, it is important
that they have the right kit to practise their
sport safely. “To be seen’ is one of the
recommendations of the Department of the
Environment, Transport and the Regions. Design
and make a safety garment or accessory for
people aged 16 and under to wear when
walking, jogging or cycling on the road. Safety
should be a priority, and you should incorporate
fluorescent and reflective materials.

Design and make assignment — Carry it all
With increasing concern for the environment,
there is likely to be greater demand for carrying
devices which can be used when travelling on
foot or on public transport. Research carrying
devices that already exist in different parts of
the world, and use this information to design
and make an environmentally friendly carrying
device for someone in your local community.

Unit 8A Exploring materials

Teacher 1 (food specialist)

Teacher 2 (resistant materials specialist)

Product evaluation activity
Set up a sensory test panel to evaluate
ready-prepared meals.

Product evaluation activity

Examine a collection of products that have been
designed to meet similar needs, eg cutlery, lights,
to investigate the use of different materials.

Focused practical task
Carry out practical investigations to show
scientific principles of thickening or setting.

Focused practical task

Examine structures such as those used in
buildings and vehicles and identify the forces
acting upon the structure and which parts are
in compression and which are in tension.

Focused practical task
Discuss macro-nutrients and analyse nutritional
value of recipe options.

Focused practical task

Investigate the effects of loads on test structures
of different kinds, varying the materials used, to
see how they deform under load and the way in
which they fail.

Design and make assignment —

The right combination

Many ready-prepared foods on the market
consist of sauces combined with other
ingredients, eg pasta with a sauce, curry with
rice, casseroles with dumplings. Develop ideas
for a meal in which a sauce is combined with

other ingredients.

Design and make assignment —

Kites

Design and make a kite that incorporates a logo.
Design a mechanism for the storage and release
of the string while the kite is in use.

If teachers are not timetabled throughout the year to work in parallel, but instead they swap

classes during the year, they must be sure to build on the knowledge, skills and understanding

that pupils have already developed in the other materials area. Repeating work at the same

level, but merely in a different context, may hold pupils back. The units provide many optional

extension activities that teachers can use to extend the work and increase expectations.




Inclusion

Teachers who use this scheme of work may find they need to adapt it to ensure it takes account
of the different experiences, strengths and interests of their pupils. In doing this, they will need
to take account of the statutory requirements and guidance on inclusion set out in the

national curriculum.

The statutory inclusion statement sets out three principles that are essential to developing a
more inclusive curriculum:

® setting suitable learning challenges;

m responding to the diverse needs of pupils;

®  overcoming potential barriers to learning and assessment for individuals and groupsof pupils.

The scheme of work is designed to cater for pupils working at levels 3-7. It is also designed to
be challenging and raise expectations. The expectation is that the average attaining pupil will be
working at level 4 or 5 in year 7, level 5 in year 8 and level 6 in year 9. The pitch in year 9
units is towards level 6. The purpose is to provide challenging targets for pupils while
recognising that not all pupils will reach this standard. For pupils whose attainments are
significantly above or below these expected levels, a much greater degree of differentiation will
be necessary. Further guidance on this will be found in Guidance on providing for gifted and
talented pupils and Guidance on providing for pupils with learning difficulties, which will be
published by QCA later in 2000.

To provide suitable learning challenges for all pupils to achieve as high a standard as possible,
teachers may wish to modify the whole scheme of work, or parts of units.

If modifying the whole scheme, teachers may wish to consider whether:

® particular parts of the scheme should be emphasised or expanded through the use of
special FPTs

®  pupils should be given more time for particular aspects of the scheme or given opportunities
to progress more rapidly;

® particular pupils need opportunities to revisit knowledge and skills in different contexts;

m the attainments of pupils will provide a relevant structure for teaching design and
technology. If this is not the case, eg for pupils who have significant learning difficulties or
groups able to work at a particularly challenging level, schools may wish to use the scheme
as a resource for developing an alternative. The alternative must offer pupils opportunities
to experience a range of work across key aspects drawn from the programme of study.

If adapting particular units, teachers may wish to consider whether:

® the expectations and learning objectives need modifying so that pupils with special needs are
able to participate fully and demonstrate their achievements;

m there is a need to add challenge by increasing the requirements;

m there is a need to provide small steps through carefully prepared focused practical tasks and
supporting structures to enable pupils working below the demands of the learning objectives
to undertake the activity;

® the outcomes need to be changed to take account of revisions to the objectives and
activities, or because pupils will operate on different levels, eg adding challenge by
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increasing the requirements and raising expectations within standard FPTs (enrichment)
or through extension tasks that are not undertaken by all pupils;

B to vary contexts, resources, or teaching and learning styles to take account of the different
learning needs of boys and girls, and the needs of pupils from different social and cultural
backgrounds and with different lifestyles;

m the activities need to be adapted to provide support for pupils with difficulties in

communication, language, literacy and drawing.

The type of support provided for pupils with difficulties in communication, language, literacy
and drawing could include:
® using alternative and augmentative communication;
® reducing the amount of written work and reading;
® giving pupils the opportunity to clarify their ideas through discussion, modelling,
role play and the use of tape recorders, video and photographs rather than relying on

written materials.

The ‘Points to note’ and ‘Possible teaching activities’ in some of the units suggest some ways in
which the unit might be tailored to meet pupils’ specific learning needs. Teachers may wish to
use these suggestions in other units.

In addition, it may be necessary to use specialist equipment to give motivating and relevant
experiences to pupils with sensory and physical disabilities. For pupils with emotional and
behavioural difficulties, there may be a need to emphasise short-term goals and provide highly

specific outcomes.

Inclusion issues specific to design and technology

It is generally accepted that learners respond in different ways to learning activities and
contexts, so the scheme of work has a balance over the key stage. Further guidance on
inclusion in design and technology can be found in appendix 7.

Modifying design and make assignments

Some pupils may find it easier to:

® use contexts they are familiar with or work on tasks relating to their hobbies, interests
and strengths;

®  design through modelling — by doing;

® adapt, improve, or add a new feature to the design of an existing product rather than
‘invent’ a whole new product where their experience is limited,;

m  design a product where they are given alternative solutions, while avoiding tokenism — there
ought to be an opportunity for real designing;

® manage a project where certain aspects are restricted but there are still opportunities for
designing and for them to work independently.

Modifying product evaluation activities

Some pupils may find it easier to:

® limit the range of products they evaluate at one time;

® look at a mixture of familiar and less familiar products;
® use pro forma worksheets to record their evaluations;
|

discuss, examine and taste products as a group rather than relying on written accounts.



Modifying focused practical tasks

Some pupils will find it easier to:

® repeat and reinforce previously learnt skills and processes on a regular basis;

m  follow a set of simplified instructions with clear pictures and diagrams independently;

®  absorb a small amount of information or a few instructions at one time, breaking down the
process into smaller stages, if possible;

m plan their own work if they have practised this, for example putting muddled sets of
instructions in the right order;

®  spell and recognise the names of important tools, equipment and processes if there are
keyword sheets or posters to help them.

For particularly able pupils it is important that the FPTs are not trivial. Teachers can avoid this
by allowing these pupils to miss out parts of the task and by providing additional challenge
through extension activities that make additional demands.

Assessing progress

Opportunities for assessing pupils’ progress are built into each unit. The learning objectives are
pitched at an appropriate level for the year group identified. They show how pupils might
demonstrate what they have learnt by doing each activity. The outcomes can be used to review
progress and check whether pupils are ready to move on to the next activity or need more

support or challenge. They also provide a framework for giving feedback to pupils.

The expectation statements for each unit are related to the level descriptions in the national

curriculum and the tasks set, and allow pupils’ overall progress to be monitored.

The learning objectives are written primarily for teachers, but can be adapted and given to
pupils as the objectives of a lesson or sequence of lessons. The objectives and expectations can
also be used to help pupils review their own progress. Feedback to pupils, which can range
from providing informal oral comments to a whole class to closely marked individual work,
should relate to the objectives set. Group responses to ideas, plans and products should also

relate to the objectives.

The work pupils do will provide evidence of what they have been taught and their progress.
It is not necessary to make detailed records for each pupil or activity, or to keep detailed
portfolios of pupils’ work. Records of pupils’ achievements in these activities and their
performance in the DMA can be used as evidence of their capability.

A grade, comment or mark can be used to indicate achievement. A judgement based on these
marks, and in some circumstances on a summative piece of work or test, can be used when
considering how individual pupils are achieving in relation to the end-of-unit expectations.

Some pupils may need more help or extension activities.

At the end of a unit it is important to let pupils know what they have done well and how they
can improve in areas of weakness. This will tell pupils what they need to do in the next unit to
get better at design and technology.
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Pupils’ responses to the demands, particularly of the year 9 units, will provide evidence to make
assessments against the level descriptions. Unit 9C ‘Using ICT to link with the world outside
school’, unit 9D “Using control for electronic monitoring’ and unit 9E ‘Ensuring quality

production’ can be used as part of the end-of-key-stage assessment.

Assessment for pupils undertaking adapted or alternative activities

Teachers should make judgements in the context of the activities undertaken by the pupil. For
example, pupils who are unable to use tools and equipment will be unable to achieve certain
aspects of the programme of study and attainment target. Assessment of progress should either
discount aspects of the expectations relating to the use of tools and equipment or indicate the

levels of support needed to complete this work.

Links with other areas of the curriculum

Language for learning

The ‘use of language across the curriculum’ requirement in the national curriculum for 2000
states that:

1. Pupils should be taught in all subjects to express themselves correctly and appropriately and
to read accurately and with understanding. Since standard English, spoken and written, is
the predominant language in which knowledge and skills are taught and learned, pupils
should be taught to recognise and use standard English.

Writing

2. In writing, pupils should be taught to use correct spelling and punctuation and follow
grammatical conventions. They should also be taught to organise their writing in logical and
coberent forms.

Speaking
3. In speaking, pupils should be taught to use language precisely and cogently.

Listening
4. Pupils should be taught to listen to others, and respond and build on their ideas and views
constructively.

Reading

5. In reading, pupils should be taught strategies to belp them read with understanding, to
locate and use information, to follow a process or argument and summarise, and to
synthesise and adapt what they learn from their reading.

6. Pupils should be taught the technical and specialist vocabulary of subjects and how to use
and spell these words. They should also be taught to use the patterns of language vital to
understanding and expression in different subjects. These include the construction of
sentences, paragraphs and texts that are often used in a subject (for example, language to
express causality, chronology, logic, exploration, hypothesis, comparison, and how to ask

questions and develop an argument).

This requirement encourages pupils to use language, both spoken and written, to think, learn,

express their ideas and use information and evidence to support their analysis, ideas and



views. Pupils also need to be able to read texts with understanding, evaluating their usefulness
and reliability.

The underlying messages of the requirement are that:

®  enhancing pupils’ language skills enhances their subject learning;

® using subject-specific vocabulary and patterns of language contribute to developing pupils’
language skills;

®  all teaching contributes to pupils’ development of language since speaking, listening, reading
and writing are, to varying degrees, integral to all lessons.

Pupils are likely to be more successful if there are consistent approaches to speaking, listening,
reading and writing across the curriculum that build on the work of primary teachers who have
been implementing the National Literacy Strategy: Framework for teaching. Coordinated whole-
school policies should promote effective and coherent approaches to the teaching and learning of
language. To assist schools in this process, QCA/DfEE have developed a set of expectations in
language and learning for each of years 7, 8 and 9. These language objectives have been built
into the schemes of work for all subjects. They are highlighted in ‘Language for learning’ in each

unit, along with specialist vocabulary, and integrated into the work of each unit.

In design and technology, general accuracy in using language includes:

®  using technical terms, oral or written, while communicating design intentions to teachers
and peers;

m clearly recording specifications and planning manufacture;

m  clearly summarising attitudes and reasons for choices, and expressing evaluative judgements.

Technical terms and concepts for design and technology are essential to effective participation

in the subject. They include terms and concepts relating to:

m  expressing ideas, such as concept model, design specification, texture, harmony, balance and
proportion;

®  materials and making processes, such as malleable, components, ingredients, solder, vacuum
form or whisk;

m  description, such as hard, workable, lightly cooked or well done;

m the language of evaluation, such as better because ..., more suitable to ..., compromise and
optimise.

Patterns of language associated with design and technology include:

® annotation of visual material;

m oral expression combined with gestures and the physical presentation of samples;
m extended text in expressing plans, purposes and intentions;
|

reasoned explanations in communicating evaluative summaries.

Use of written and spoken language in design and technology must be accurate and precise. Its
accuracy has a real purpose and can be tested, for example if a written set of instructions is
inaccurate, poorly laid out and confusing, the product will not be made to the quality required.
It is important that teachers listen carefully and sympathetically when pupils are struggling to
articulate a new and, for them, difficult idea. By asking questions, teachers can help pupils to
express their views more clearly. If a pupil is having particular difficulty teachers can help by
explaining ideas back to the pupil and asking if the explanation makes sense.
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Science

Science supports design and technology by providing pupils with some of the technical
understanding that is necessary to make design decisions and also an experimental method that
encourages accuracy of observation and fair testing. At a more fundamental level the imaging
and modelling needed to develop an appreciation of scientific concepts is not dissimilar to the

imaging and modelling required to generate and develop design ideas.

Mathematics

Clear links can be made between design and technology and the national curriculum for
mathematics including Number and algebra, Shape, space and measures, and Handling data.

During planning and realisation and when pupils evaluate processes and products, there will be
opportunities for them to:

m  collect, sort, represent and analyse data in lists, diagrams and graphs;

®  make estimates;

®  measure lengths and angles to an appropriate degree of accuracy.

In addition, pupils will have opportunities to calculate when they draw to scale or work out the

effects of loads on a structure.

ICT

Design and technology will continue to incorporate developments in ICT in the wider world,
offering many applications that are specific to the subject, enhancing and extending the ICT
experiences pupils receive in other areas of the curriculum.

Specialist applications used at this stage should include CAD/CAM, computer control of
systems and new integrated electronic devices. Information on integrating and linking ICT units
and activities into other units can be found in appendix 5.

Opportunities include contextualised use of generic applications, for example using word
processors for report writing, desktop publishing for design folio presentations, databases for
information capture, organisation, analysis and retrieval, and spreadsheets for data
manipulation and presentation. Other generic software suitable for key stage 3 includes
multimedia authoring software for on-screen presentations, incorporating animation, sound,

image and video capture and origination as well as text and draw/paint programs.

By the end of the key stage, pupils should be competent and confident in the use of many
computer applications so that these become tools they habitually use at key stage 4 and beyond.

Opportunities to use the internet are highlighted in ‘Resources’ in the units. Teachers will need to
check the content of websites used by pupils to make sure it is appropriate. Teachers may want
to bookmark sites in advance. Web addresses listed were correct at the time of publication,
although teachers will need to be aware that web addresses and site content can change.

Art and design

Art and design and design and technology can reinforce each other because they share a wide
range of features such as creativity, critical reflection, analysis, synthesis, working with and

sensitivity to materials and processes and a consideration of the practice of others.



Key skills

The scheme of work provides a foundation for the common areas of learning defined as key
skills. If pupils know why they are learning important key skills during key stage 3 design and
technology, they will understand the wider contribution this subject makes to their education.
This will be particularly beneficial for those pupils who study GNVQ at key stage 4.

Communication

Pupils will find this skill essential in design and technology, for example:

® in oral work (listening, describing effects or observations, discussing, interchanging ideas
with other pupils and teachers);
in reading to extract information;
in producing written reports, recording and drawing ideas, both formally and informally,
drawing throughout the design process, drawing flow charts of production schedules;

® in using images and making displays.

Application of number

These skills are inherently important in design and technology. Pupils benefit from applying
their number skills across the curriculum, particularly in the context of real needs. Numeracy
demands practical understanding of ways in which information is gathered by counting and
measuring, and how it is presented in graphs, diagrams, charts and tables.

Some aspects of design and technology, such as food technology and electronics, intrinsically
require accuracy and precision, with success or failure depending on these. Some of the units
are designed to exploit this requirement. The units as a whole include opportunities for:
using calculations, eg nutritional content;

costing possible products;

communicating data and concepts;

framing arguments in a reasoned, numerically supported fashion;

the numerical control of machines;

the production of scale drawings.

Information technology

Using rapidly changing technologies enhances almost all aspects of design and technology, from
using ICT to help research, through CAD (including visual presentation and analysis tools) and
computer-controlled systems to CAM (including sewing, milling, cutting, engraving).

Increased access to communications technology such as the internet and national and local
grids for learning is particularly valuable to design and technology teaching. Other significant
uses of IT skills in the subject include:

B interpreting, exploring and analysing information;

m  developing and displaying data, using computer models;

m  evaluating the role of software and ICT.

New computer applications will continue to emerge to support the subject in ways not yet
exploited, such as virtual reality imaging.
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Working with others

Key stage 3 offers particular opportunities for pupils to take part in group projects and peer

support for individual work for specific tasks, stages or whole units. Pupils can:

® share ideas;

m plan effectively in a group;

® take part in group investigations, allocating roles and tasks in the group, keeping a log of
responsibilities, and respecting the wellbeing of others.

Unit 7E “Activity week (optional)’, unit 8D “Using control for security’ and unit 9D ‘Using

control for electronic monitoring’ each provide a framework for teamwork.

Improving own learning and performance

Pupils will make good use of these skills in the DMAs, particularly when planning. Specific
examples include:

keeping a log of work;

planning particular activities or a sequence of tasks;

adapting work methods to changing circumstances;

planning independent ways of working;

organising workloads;

practising and improving techniques;

prioritising decisions on timing stages of production.

If FPTs are used by teachers to help pupils make decisions, then a significant aspect will

be evaluating the process and the product, as well as negotiating future targets at the end
of a DMA.

Problem solving

In design and technology, problem solving can range from ad-hoc ingenuity in making to
strategic project planning and considering significant alternatives in designing. Particular ways
in which pupils can develop their problem-solving skills include:

® sorting, comparing and analysing data or information;

researching;

understanding patterns or seeing connections;

preventing hazards;

recognising issues;

sequencing;

recognising different factors;

explaining the workings of a system or design features;

formulating and testing ideas;

suggesting approaches;

selecting options;

predicting or making judgements and decisions, and justifying reasons and arguments;
applying ideas in a creative way, both in innovative designing and ingenious making;
developing criteria for product success;

refining ideas and evaluating products.



Thinking skills

The scheme of work includes activities that enable pupils to reflect on their own thinking
processes, and to clarify and reflect on their problem solving strategies when working
collaboratively or alone. Designing and making assignments require pupils to use the full range
of thinking skills.

Information-processing skills

These enable pupils to locate and collect relevant information, to sort, classify, sequence,

compare and contrast, and to analyse part/whole relationships.
Some examples of activities that develop these skills are:

m unit 7C ‘Using ICT to support researching and designing’
Show the pupils how to use ICT to search for source material to help them when designing,
eg access databases for information on materials, processes, consumers and products; go for
a virtual visit to see how others design and manufacture products; use digital cameras and
scan and download images to produce materials to inspire design ideas, such as digital
moodboards; create their own databases to store information on materials and costs; use a
CD-ROM to find out about the principles and uses of common types of circuits; use a

virtual laboratory to operate many circuits on screen.
Show them how they can be discriminating in the way they seek information.

®  unit 9B(ii) ‘Designing for markets’
Discuss with the pupils how to identify the users of a particular product, and how to
research what they want, through product research and user research, eg by finding out
what other businesses are producing, comparing existing products, asking potential
customers to test products, providing questionnaires for potential users.

Reasoning skills

These enable pupils to give reasons for opinions and actions, to draw inferences and to make
judgements, to use precise language to explain what they think, and to make judgements and

decisions informed by reasons or evidence.
Some examples of activities that develop these skills are:

B unit 7A(i) ‘Understanding materials’
Discuss with the pupils the values issues relating to sources of materials/ingredients,
recognising that choosing the best materials/ingredients for a job may not simply mean
choosing the materials/ingredients appropriate to the design’s functional needs, eg
organically produced foods and vegetarianism. Pupils could consider the following
questions: What happens to the packaging of a product after it has been used? What effect
will the sources of materials/ingredients have on the built and natural environment? What is

the social, cultural or economic effect of this product?

® unit 9A(ii) ‘Selecting materials’
Ask the pupils to explore how the development of new materials and technologies has
allowed designers to achieve things that were not possible before, eg we can now make

materials with the properties that we want, and in the future we are likely to see materials
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made to measure for a huge range of applications. Ask the pupils: What areas of research
should we focus on? What products might be made? Who will benefit?

Enquiry skills

These enable pupils to ask relevant questions, to pose and define problems, to plan what to do

and how to research, to predict outcomes and anticipate consequences, and to test conclusions

and improve ideas.

Some examples of activities that develop these skills are:

unit 8D ‘Using control for security’

Ask the pupils to survey security systems in local or city shops. Ask them to make a list of
the various systems, eg security tags, security guards, in-store video surveillance, street video
surveillance, staff bag searches. Ask the pupils to establish why each is used, and who the

winners and losers might be.

unit 9E(ii) ‘Ensuring quality production’

Discuss with the pupils how items similar to those used for the DMA are produced cheaply
and in quantity so that they all come out the same. As part of this discussion, the pupils
could be asked the following questions: What kinds of materials, tools, equipment and
processes are most suitable when a large number of identical products have to be made?
How serious would it be if one product was below standard?

Discuss with the pupils how to investigate methods of producing an item and how to collect
data when testing to help choose between two methods.

Creative-thinking skills

These enable pupils to generate and extend ideas, to suggest hypotheses, to apply imagination

and to look for alternative innovative outcomes.

Some examples of activities that develop these skills are:

unit 8B(ii) ‘Designing for clients’

Organise a class debate on the subject “Where do new design ideas come from?’ If possible,
use information from designers and older pupils on how their ideas emerged. Discuss, and
allow the pupils to try out, strategies for generating new ideas, eg brainstorming; word
extension; analysing products; using part of a visual image (window search); taking
everyday objects and thinking up new uses for them (including outrageous ideas); visiting
places; talking to people; using the work of a design movement or work from other times
and cultures; instant modelling with a variety of materials; experimenting with materials
and processes; observing changes as a result of fashion trends and lifestyle shifts; collecting
images that inspire; reviewing films; going to exhibitions and galleries.

unit 8F “The world of professional designers’

Design and make assignment — In the style of ...

The Italian designer Ettore Sottsass set up a design group called Memphis in the 1980s. The
Memphis designers decided to follow just one rule in their work — the outcome must be fun!
Design an unusual gift for a friend or relative, investigating the work of Mempbhis or other

modern designers and using their ideas as a source of inspiration.



Evaluation skills

These enable pupils to evaluate information, to judge the value of what they read, hear or do,
to develop criteria for judging the value of their own work and others” work or ideas, and to
have confidence in their judgements.

Some examples of activities that develop these skills are:

®  unit 6/7 “Transition: building on learning from key stage 2’
Ask the pupils to bring in a piece of design and technology work that they may have kept
from their primary school to show the class, eg a folder, photograph, product. Examples
from feeder schools could be used if pupils have not kept their own work. Discuss the work
with the pupils, pointing out knowledge and skills they already have and saying how they
will use this knowledge and skills in the coming months. Describe why their experience will
be useful (year 6 teachers could be invited to contribute to this discussion). Ask the pupils to
make a list called “What I can do already’ that focuses on their strengths.

m  unit 9F ‘Moving on to key stage 4’
Show the pupils how they might analyse and record their progress during the unit and
reflect on the key stage 3 course, eg undertaking a self-assessment of the skills they have
gained in designing, making and communicating; thinking about or discussing the criteria
for good work and reflecting on what aspects of their work meet those criteria; reflecting on
the experience of their learning and becoming aware of their preferred learning styles
(classwork, homework, researching, practical investigations, making, working in teams,
working with others outside the school); reflecting on their enjoyment and effort; target
setting and ideas for improving their products, the process and their learning; reflecting on
how well they have planned their own progress.

Undertaking tasks to develop thinking skills

Research has identified three major phases in undertaking tasks which offer significant
opportunities for developing pupils’ understanding of, and skills in, thinking: framing; doing a
challenging task; and plenary or debriefing. These can be interpreted in design and technology
in the following way.

Phase Aims Examples
Framing m  getting pupils ® launching the brief for a DMA
interested enthusiastically and thoroughly
® indicating purposes ® including stating why the task is
worth doing
® giving confidence ®m showing how prior experience and
FPTs will help them
m clarifying procedures ® looking ahead to the stages a

DMA will go through

Doing a challenging task ® increasing challenge m giving open-ended briefs
(perhaps for some, m questioning pupils’ intentions;
not all) m  providing conflicting information

® reducing instructions and making
pupils sort difficulties themselves
® using extension tasks

Plenary or debriefing = reviewing with ®  evaluating pupils’ approaches to
individuals, in groups their designing and making
or as a whole class ® using their products to reveal the

weaknesses in their designing and
making processes

m revealing equally worthwhile
alternatives

m preparing them for future DMAs

25



26

The strategies for achieving closer attention to thinking skills in the design and technology
context include:

= teacher reflection on, and modelling of, thinking skills;

= pair problem solving;

m co-operative learning;

= group discussion.

Creativity and innovation

Creativity and innovation are mentioned specifically in the Importance of design and
technology’ statement at the beginning of the new programme of study. Pupils can be
encouraged to be creative if they take part in lessons in which the class has the time to use
different strategies to generate a wide range of design ideas. Pupils can become innovative by
taking some of these ideas and turning them into useful applications relevant to the DMA they

are completing.

Design and technology is about the practical application of knowledge, skills and
understanding. It shifts the focus away from what pupils know and places it on what they are
able to do with that knowledge. The creative and innovative problem solver can be helped to
develop the ability to formulate new solutions when designing, to transfer general knowledge
and understanding to a relevant designing and making context and to focus attention in pursuit
of a goal within that process. In order to ‘create’, pupils need confidence to learn in areas that
are unfamiliar. The design and technology process of developing, planning and communicating
ideas supports them as first they formulate design questions then suggest design solutions which
lead them to discovering ways forward and, hopefully, to invention.

Citizenship and education for sustainable development

The national curriculum requirements for citizenship will become statutory from September
2002. Schools will need to consider how the citizenship programme of study should be taught.
This scheme does not provide a model for an approach to citizenship or sustainable
development, but does suggest where links can be made. For example in unit 9A “Selecting
materials’ pupils consider minimising environmental damage and the importance of reuse and

recycling activities.

Work at home and outside lessons

Each unit suggests homework activities, which can be completed outside teaching time.

The key to successful use of homework in design and technology is maintaining a meaningful
relationship to activities in lesson time. The FPT that supports a DMA is an ideal way to
achieve this.



Reviewing existing schemes of work

The introduction of the revised national curriculum provides an opportunity for departments to

review their current schemes of work. The main changes in the design and technology

curriculum are:

m the process of designing and making is reflected in three new strands:
— developing, planning and communicating ideas
— working with tools, equipment, materials and components to produce quality products
— evaluating processes and products;

B an enhanced requirement to use ICT, including CAD/CAM, as an integral part of designing
and making;

m the requirement that pupils are taught about a range of modern materials, including
smart materials;

® the requirement that assignments include control systems and work using a range of
contrasting materials, including resistant materials, compliant materials and/or food.
Schools are expected to cover both food and textiles, and will be encouraged to do this
through the exemplification of good practice in this scheme of work;

®  a reduction in the number of attainment targets from two to one to emphasise the

interdependence of designing and making and to simplify assessment.
More details can be found in the design and technology programme of study.

When reviewing and revising an existing scheme of work, departments may wish to consider

whether it:

m  covers the revised key stage 3 programme of study;

®  highlights where literacy, mathematics, ICT and key skills can be developed;

m  shows how the knowledge, skills and understanding in the revised key stage 2 programme
of study form a basis for work at key stage 3;

® shows the expected progression across key stage 3 and in individual units;

® is challenging for pupils of different abilities and aptitudes in each year of the key stage;

®  motivates pupils, enabling them to understand and review their own learning and set targets
for improvement;
indicates opportunities for day-to-day assessment of learning and for summative assessment;
shows how learning objectives and activities can be tailored to meet the needs of
different pupils;

m provides for clear progression into key stage 4.

Guidance on constructing and reviewing a scheme of work can be found in appendix 8.
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Appendices

Appendix 1: Progress by level across the attainment target

Appendix 2: The units, the design and make assignments, and the approximate teaching time
Appendix 3: Sequencing the units

Appendix 4: Progression in design and technology

Appendix 5: Opportunities to integrate activities in the D&T ICT units into other units
Appendix 6: Coverage of the programme of study

Appendix 7: Meeting the diversity of pupils’ needs

Appendix 8: Guidance on constructing and reviewing a scheme of work

Appendix 9: Other support materials and organisations
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Appendix 7: meeting the diversity of

pupils’ needs

This guidance sets out the ways in which the scheme can be adapted and interpreted to meet

the diverse requirements of your pupils. Teachers should refer to the statutory statement on

inclusion in the national curriculum handbook.

Setting suitable learning challenges

Some pupils will learn more effectively through being presented with more structured or limited

tasks in familiar contexts. Teachers can provide for this, for example, by allowing pupils to:

For example

® undertake design and make assignments
(DMAs) in contexts with which they are
familiar or work on tasks related to their
hobbies, interests and strengths

® adapt, make improvements, or add a new
feature to the design of a product rather
than invent a whole new product

m design a product where they are given
alternative solutions (it is important to avoid
tokenism — there should still be an
opportunity for real designing)

Unit 8B Designing for clients

DMA: 8B(iii) Wallets

Unit 7C Using ICT to support researching and
designing DMA: Stencils you like

Unit 7B Designing and making for yourself

DMA: 7B(i) Snacks; 7B(ii) Puzzle in a box

Unit 8E Producing batches
DMA: 8E(iii) Juggling balls

Pupils who progress more slowly will need opportunities to complete the task and achieve

success. Through planning and a teaching approach, teachers can, for example:

For example

B encourage a minimum coverage of the range
of materials and contexts in the units, but
provide fewer opportunities to revisit them

= allow pupils to engage only in the most
relevant parts of the design process

m use shorter, more focused DMAs, rather than
longer open ones, in order to provide
incremental elements of success

m combine experience in more than one
material in a DMA, such as wood, plastic
and food

Use only one unit which focuses on control, for
example

Unit 9D Using control for electronic
monitoring

Unit 9C Using ICT to link with the world
outside school DMA: Corporate identity
Teachers could provide some research for a
project so that pupils concentrate on analysis

Unit 7C Using ICT to support researching and
designing DMA: Stencils you like

Unit 9B Designing for markets

DMA: Designer—-makers

Unit 6/7 Transition: building on learning from
key stage 2 DMA: Novelties

Unit 9C Using ICT to link with the world
outside school DMA: Corporate identity




For pupils making rapid progress, teachers can, for example:

For example

= use out-of-school learning effectively

m  expect more

m  specify more demanding criteria for some,
not all (extension tasks)

® encourage individualised targets

m  provide well-organised facilities so that
pupils are not prevented from gaining
access to the resources they need

Unit 7B Designing and making for yourself
Present an illustrated story of the design,
production, promotion, and the use and disposal
of one product

Higher quality results, greater quantity of work;
more adventurous ideas; greater attention to
design details; more consideration of social and
cultural issues

Ask for consideration of factors such as
achieving economies of scale or meeting the
needs of a wider client group

Renegotiate the nature and scale of a unit’s
expectations: taking greater risks, more
ambitious challenges and variety of possible
outcomes; collaborating with outside-school
agencies through ICT

Access to information sources, materials,
equipment and expertise during

Unit 9C Using ICT to link with the world
outside school

Responding to the diverse needs of pupils

Boys and girls

Research shows that reflective tasks favour girls, active tasks favour boys; ‘people’ contexts

favour girls, and ‘industry’ contexts favour boys (The assessment of performance in design and

technology, SEAC 1991). When free to choose a project, boys tend to work to improve a device

(a technical problem), whereas girls perceive a problem in terms of human need that could be

met by use of a device (a social context).

For example

m  The scheme of work is designed to provide
boys and girls with equal access to the
same curriculum. It avoids stereotyping by
including a range of DMAs during the key
stage which use the full range of materials
and classroom organisation, for example
setting, grouping, individual work.

Unit 7A Understanding materials

Unit 8B Designing for clients

Unit 9C Using ICT to link with the world
outside school
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In planning and teaching, ensure effective and successful participation by boys and girls by

providing a balance of activities that:

are sufficiently open to allow a variety of interpretations and possible outcomes;

require reflective, active and evaluative tasks;

promote autonomy;,

use a wide variety of contexts, such as society and industry;

use a wide range of teaching strategies to take account of different learning styles;

use a variety of techniques to encourage team work and discussion;

u
]
m
u
m  explore values and issues related to the context;
m
u
]

use materials which are free from stereotyping.

Social and cultural sensitivity

Be sensitive to social, cultural and lifestyle issues, for example, when:

For example, particularly

B discussing products or asking pupils to talk
about or do homework about products that
they buy or have in their homes, for
example in the product evaluation activities
for each unit

m  providing resources, such as products and
materials, including food ingredients, that
take account of different religious and
cultural beliefs

m setting work that provides alternative tasks
for pupils who hold specific religious beliefs
relating to the activities or equipment they
are expected to use

= planning work that enables pupils to build
directly on their own experiences and
interests, and which values pupils’ own
cultural experiences

Unit 7A Understanding materials

Unit 7B Designing and making for yourself
Unit 7D Using control to control a display
Unit 8A Exploring materials

Unit 8C Using ICT to support making

Unit 8D Using control for security

Unit 8F The world of professional designers
Unit 9A Selecting materials

Unit 9B Designing for markets

Unit 9D Using control for electronic
monitoring

Unit 7A Understanding materials

DMA: 7A(i) Salads and soups

Unit 8F The world of professional designers
(optional) DMA: In the style of...

Unit 9B Designing for markets

DMA: Designer—-makers

When asking pupils to draw ideas of living
objects —

Unit 7B Designing and making for yourself
DMA: 7B(iii) Fashion wear

Unit 7C Using ICT to support researching and
designing DMA: Stencils you like

Unit 8F The world of professional designers
(optional) DMA: Times past

Unit 7B Designing and making for yourself
DMA: 7B(iii) Fashion wear




For example

m  selecting curriculum materials that exemplify
and value the contribution of design and
technology in familiar and unfamiliar
cultures

®  presenting work in a manner which makes
explicit the ways in which society has been
enriched by the contributions of different
groups of people and promotes positive
images of different cultures

®  making use of positive role models of
disabled people, where appropriate

Unit 7A Understanding materials
DMA: 7A(ii) Carry it all

Unit 9B Designing for markets
DMA: Designer—-makers

Unit 7A Understanding materials

DMA: 7A(ii) Carry it all

Unit 8F The world of professional designers
(optional) DMA: In the style of...

Unit 9B Designing for markets

DMA: Designer—-makers

Unit 8F The world of professional designers
(optional)

Unit 9F Moving on to key stage 4

DMA: Inclusive designing or third age design

Overcoming potential barriers to learning and assessment for both

individuals and groups of pupils

Pupils with difficulties in communication, language and literacy

To ensure that these pupils attain the highest standards, ensure the scheme meets their

requirements, for example, by:

For example

® using, where appropriate and available,
means of communication other than writing
or drawing (for example, a pupil may
describe their design ideas for others to
record or translate into a drawing, whilst
retaining control of the design idea
and modifications)

m supporting (for example through use of
frameworks and language stems, through
preparing and highlighting website pages)
pupils’ research, reading and writing
assignments and reducing, where
appropriate, the amount and complexity of
writing, reading and research required

® giving pupils the opportunity to clarify their
ideas through discussion, modelling, role

rather than relying solely on writing

play, tape recorders, video and photographs,

Unit 7B Designing and making for yourself
Unit 8B Designing for clients
Unit 9B Designing for markets

Unit 7C Using ICT to support researching and
designing

Unit 8C Using ICT to support making

Unit 9D Using control for electronic
monitoring

Unit 7C Using ICT to support researching and
designing

Unit 9C Using ICT to link with the world
outside school
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For example

using alternative and augmentative
communication (for example, signing and
symbolic recording system, where
appropriate)

providing ICT applications, for example CAD
and specialist software, to help with
seqguencing and following instructions,
software to allow direct voice input into
word processing, and audio and video
conferencing to enable teamwork on design
products

Unit 8C Using ICT to support making
Unit 9C Using ICT to link with the world
outside school

Unit 8C Using ICT to support making
Unit 9C Using ICT to link with the world
outside school

Pupils with English as an additional language (EAL)

Support the learning of English through design and technology, for example, by:

For example

using key word sheets

using words and pictures on posters
using worksheets or labels

on equipment around the

room

allowing pupils to use their first language,
where appropriate, to enable them to make
fuller progress within design and technology

making available and accessible class word
banks and appropriate levels of reference
books

ensuring that displays and resources provided
are easy to read and that their language
supports and reinforces pupils’ writing

and reading

The list of vocabulary given in the units may help
with these

Unit 9C Using ICT to link with the world
outside school

Pupils with disabilities, sensory impairments or ill health

Enable pupils to participate fully, particularly in practical activities, for example, by:

For example

=  providing alternative or adapted activities Unit 7C Using ICT to support researching and

50

for pupils who are unable to manipulate
tools, equipment or materials (for example,
the use of CAD/CAM to produce quality
products)

designing

Unit 7B Designing and making for yourself
Unit 8A Exploring materials

Unit 8C Using ICT to support making

Unit 9B Designing for markets




For example

providing specific support (for example,
technological aids). These are specific to the
needs of the individual pupil but may include
specialist software, talking weighing scales,
sensors, light probes and posture aids

supporting pupils to enable them to
participate safely in practical work (for
example, the assistance of others to help
pupils to hold or manipulate tools, or to
carry out activities according to the
instructions of the pupil). It is important that
the pupil should retain control of the making
process and be the decision maker

identifying tasks with early achievable goals
within a larger project to allow pupils
suffering from illness, trauma or stress to
engage with the work or to allow for the
slower pace at which some pupils will
complete their work

providing opportunities for pupils to gain
understanding about, and to evaluate,
different products through non-visual
means (for example, allowing tactile
responses to products)

providing for the use of non-visual or
non-aural ways for pupils to acquire
information when researching products or
providing contexts to generate ideas

Unit 7B Designing and making for yourself
Unit 8E Producing batches
Unit 9E Ensuring quality production

Unit 7B Designing and making for yourself
Unit 8B Designing for clients

Unit 8C Using ICT to support making

Unit 8E Producing batches

Unit 9B Designing for markets

Unit 9E Ensuring quality production

during the DMA

during product evaluation activities

during product evaluation activities and FPTs

51



52

Appendix 8: guidance on constructing
and reviewing a scheme of work

Developing their teaching to raise standards is a fundamental requirement of every teacher and
depends on the repeated use of a planning cycle, often presented as the ‘plan—do—-review’ cycle.

Plan
@Do
Review\_/

Given that almost all schools have established schemes of work, the appropriate place to start

in this cycle is with a review.

This applies at all levels, from the individual teacher planning each lesson through departmental

revision of units and schemes of work to whole school planning of the overall curriculum.
Reviewing existing approaches leads to planning for change.

First, targets should be identified. Focusing on these targets, teachers plan what they will do to
hit their targets. After a period implementing these plans, teachers again review, replan and
implement their new plans (do — again) and so on.

The replanning approach

Four key questions can be used in the review and plan process.

m  Why? Consider learning purposes, progression factors, prior experience, planned future
experiences.

®  What? Which unit to use? Which materials and other resources? What theme or design
needs to be addressed? What context for the topic?

® How? Which DMAs, product evaluation activities and FPTs to use, how to link learning
and differentiate expectations?

®m  What alternatives? (variations on QCA units). Consider school factors, such as facilities,
staffing expertise, pupils’ prior experience. How else could the same learning outcomes be
achieved that would be appropriate to the school/pupils?

Review

In reviewing established teaching approaches and learning outcomes, the four key questions

above can be used to determine (a) where the department is now, and (b) new expectations/

requirements. A department can review its current scheme of work in different ways:

® to remedy identified weaknesses in pupils’ current achievements;

® by unit, and by sets of units across a year;

® by patterns of pupil experience, comparing one year with those before and after (including
previous schools);

® to identify strengths, weaknesses, opportunities and threats (SWOT) and mismatches to the

demands of the new national curriculum.



The department’s current achievements should be considered on the basis of learning objectives.
This would be in relation to prior experiences and planned future experiences to determine each
unit’s ‘fit” in the pupils’ sequence of learning. If the same unit is placed at different points in this
sequence for different pupils, for example as part of a rotational course, the learning objectives
must match the pupils’ stage of their learning.

Factors to be considered include:

® the range of materials experienced;

whether DMAs are dedicated to a single material;

whether a choice of materials is offered or if more than one material is expected to be used;
whether the units expect individual or team work;

the type of context which the design need comes from, for example personal, home, school,
commercial, environmental;

® the potential values that will come into play.

Planning for change

As with reviewing, planning for change on the basis of “Why?’ — identifying the learning
objectives being aimed for — strengthens the teaching team’s resolve. It establishes the reason for
change and keeps a clear focus on choosing what activity to use as a vehicle for the learning
and how to address it. Examination of the units will show learning outcomes being achieved
through different units, based perhaps in different materials areas, for example unit 7A(iii)
‘Understanding materials (textiles)’, unit 8B(ii) ‘Designing for clients (resistant materials)’ and
unit 9C ‘Using ICT to link with the world outside school’. This avoids the trap that results
from planning being led by the “What?’ — that is, by the tasks — when plans are likely to be

based exclusively on a sequence of developing skills.

Using this approach, the key planning factors for any one unit can be reviewed as well as the
relationship to preceding and subsequent units. When a set of units has been established, this
approach can be used to consider the complete year or key stage set of units, their sequence and
the progression that this sequence builds in.

Two reviewing examples are given below.

Example A
Main constraints and facilities, staff experience, staff attitudes, strong staff expertise
opportunities in certain materials areas, timetabling
Resulting in a rotational course
Main risks m disintegration of the subject

lack of continuity and progress

depressed standards

joint or follow-on activities

retaining individual staff strengths but with explicit links
common vocabulary

adapted units for groups experiencing them earlier/later

Key remedies
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Example B

Main constraints and
opportunities

shortage of food and textiles teachers, more teachers
in resistant materials

Resulting in groups experiencing several resistant materials units,
not all groups experiencing food/textiles
Main risks lack of breadth of experience

some pupils less motivated
threatens equality of opportunity

Key remedies

broaden materials used in one predominantly resistant
materials unit

= food/textiles activities added to resistant materials or
ICT units




Appendix 9: other support materials
and organisations

Other materials teachers may find useful:

®  The national curriculum for England (HMSO, 1999)

Design and technology, the national curriculum for England (QCA/DfEE, 1999)
Food in schools: ideas, planning a project, a recipe for the future (QCA, 1997)
Optional tests and tasks (key stage 3) design and technology (SCAA, 1996)

Four units plus teacher’s booklet

Exemplification of standards: design and technology at key stage 3 (SCAA, 1996)
Use of language — key stage 3 design and technology (SCAA, 1997)

Characteristics of good practice in design and technology (HMSO)
Characteristics of good practice in food technology (HMSQO, 1996)
Standards in the secondary curriculum 1997-98 (Ofsted)

Exemplification of standards for health and safety training in design and technology
(DATA research paper no. 10, 1998)

Secondary head of department handbook (DATA, 1997)

Learning futures textiles — A teacher’s guide to good practice in textiles technology
(NATHE, 1998)

Quality through progression (NAAIDT, 1998)

A balance of good health information pack (Health Education Authority, 1996)
Food technology (British Nutrition Foundation, 1997)

Schemes of work and frameworks for planning produced by LEAs

Useful organisations

QCA (formerly SCAA and NCVQ)
29 Bolton Street

DATA
(Design and Technology Association)

London W1Y 7PD

Tel: 020 7509 5555
Fax: 020 7509 6666
e-mail: info@qca.org.uk

website: www.qca.org.uk

BECTa (formerly NCET

(British Educational Communications and
Technology Agency)

Millburn Hill Road

Science Park

Coventry CV4 7]]

Tel: 024 7641 6994

Fax: 024 7411 1418

e-mail: becta@becta.org.uk

e-mail: becta@becta.org.uk

16 Wellesbourne House
Walton Road
Wellesbourne
Warwickshire CV35 9]B
Tel: 01789 470007

Fax: 01789 841955
e-mail: data@data.org.uk
website: www.data.org.uk

NATHE/DATA

(National Association of Teachers of Home
Economics and Technology)
(amalgamated with DATA)
DATA London Office
Hamilton House

Mabledon Place

London WC1H 9B]

Tel: 020 7387 1441

Fax: 020 7383 7230

e-mail: nathe@globalnet.co.uk

website: www.data.org.uk
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NAAIDT

(National Association of Advisers and

Inspectors in Design and Technology)

NAAIDT Publications
(available from DATA)
16 Wellesbourne House
Walton Road
Wellesbourne
Warwickshire CV35 9JB
Tel: 01789 470007

Fax: 01789 841955
e-mail: data@data.org.uk

website: www.data.org.uk

Nuffield Design and Technology
Nuffield Foundation

28 Bedford Square

London WC1B 3EG

Tel: 020 7436 4412

Fax: 020 7436 1869

RCA Schools Technology Project
c/o Technology Colleges Trust
23rd Floor West

Millbank Tower

21-24 Millbank

London SW1P 4QP

Tel: 020 7802 2330

Fax: 020 7802 2345

British Nutrition Foundation
High Holborn House

52-54 High Holborn

London WC1V 6RQ

Tel: 020 7404 6504

Fax: 020 7404 6747

e-mail: postbox@nutrition.org.uk

website: www.nutrition.org.uk

TEP

(Technology Enhancement Programme)
Gatsby Technical Education Project
4/7 Red Lion Court

London EC4A 3EB

Tel: 020 7583 0900

Fax: 020 7583 0909

e-mail: gtep@gtep.co.uk

website: www.tep.org.uk

ITDG (formerly Intermediate Technology)
The Schumacher Centre
for Technology and Development
Bourton Hall
Bourton-on-Dunsmore
Rugby
Warwickshire CV23 9QZ
Tel: 01788 661100
Fax: 01788 661101
e-mail: itdg@itdg.org.uk
website: oneworld.org/itdg






About this publication

Who's it for? Teachers of design and technology at key stage 3, heads of departments, curriculum
managers, ITT design and technology departments.

What's it about? This optional scheme of work shows how the National Curriculum programme
of study for key stage 3 design and technology and the attainment target, can be
translated into practical plans.

Related material The National Curriculum for England.

What's it for? To show how design and technology may be taught to key stage 3 pupils.

© Qualifications and Curriculum Authority 2000

For more information, contact:
Customer Services, QCA, 29 Bolton Street, London W1Y 7PD (tel: 020 7509 5556)
www.qca.org.uk/

For more copies, contact:
QCA Publications, PO Box 99, Sudbury, Suffolk CO10 2SN (tel: 01787 884444, fax: 01787 312950)

Price and order ref: £20 QCA/00/447
ISBN 1 85838 384 6
This scheme of work is also available at www.standards.dfee.gov.uk/schemes
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