
Introduction

Design & technology became compulsory in the English National Curriculum for maintained
schools in 1992. It was the product of a sustained period of innovation in various parts of the
country’s education system which gathered momentum after the mid 1960’s but began much
earlier. Various strands of this evolution were discerned by Don Porter HMI (1), writing in 1967:
‘The present situation may be seen…as the outcome of almost a hundred years of evolution. 
The workshop (and domestic) crafts began as a pastime, but as changes inside and outside the schools
influenced educational policy, they were regarded as pre-vocational, scientific, aesthetic or simply as a
necessary ingredient in general education. Recent developments naturally draw attention to the scientific and
technical possibilities of craftwork. It is, however, essential to keep in mind the recreative and aesthetic value. 
A study of the history of the crafts in schools suggests that they might serve several purposes simultaneously…’
‘The story of technical education in secondary schools has similarly veered from course to course. It was first
regarded as a means of passing on skill and technical knowledge to future artisans, bolstering to some extent
a dying apprenticeship system. Later, its importance for the future employers and officers in the armed services
led to interesting schemes being introduced, especially in certain of the independent schools. Then came a long
period of relative neglect until gradually the significance of what was called “the practical approach” 
was realised. This principle underlies many of the recommendations of official reports, from Hadow (1926) 
to Crowther (1959) and Newsom (1963), but at first it presupposed the identification and segregation 
of those who could best learn in a practical way into particular schools. The significant feature of recent
developments is that we now have, for first time since 1895, substantial support for the idea that some form 
of technical education must become a part of the general preparation for life which the secondary schools
provide, that it is not something to be reserved for the artisan, the manager or the designer, but an essential
part of secondary education for all.’

Don Porter thus identified two significant themes which have influenced the recent development
of design & technology and which are very much alive today. These are that:
• the subject is taught to achieve a number of differing and sometimes conflicting objectives; and
• it has evolved into a widely accepted part of general education for all pupils in maintained
schools. 

The subjects’ evolution after Don Porter’s seminal report was fed by various initiatives in schools,
teacher training establishments, examination boards, local authorities and HMI. Some of this took
place in major national projects. The Schools Council Project Technology, directed by Geoffrey
Harrison, was set up in 1966:
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‘to encourage technological activities in schools 
and thereby develop a range of abilities and 
provide motives which are often overlooked 
by more traditional approaches.’ (2) 

Scientific, engineering and design dimensions
were added to the craft activities then
common in schools. A wide range of new
teaching materials and procedures extended
craft teaching. It was complemented by the
Schools Council Design and Craft Project. 
This ran from 1974 under John Eggleston’s
leadership to increase the relevance of craft
subjects to students growing up at that time,
to modernise provision and to develop
designing. Other major projects followed 
both before and after the establishment 
of the National Curriculum. The Gatsby
charity funded the Technology Enhancement
Programme which has taken, for example,
modern industrial technology and presented 
it so that teachers have been able 
to incorporate it effectively in their teaching 
of design & technology.

More broadly, the Royal Society for Arts,
Manufactures and Commerce was influential
in raising the profile of practical capability 
in the country at large through its 
“Education for Capability” manifesto towards
the end of the last century. Through this, 
the view was widely publicised that: 
‘There exists in its own right a culture which 
is concerned with doing, making and organising 
and the creative arts. This culture emphasises the
day to day management of affairs, the formulation

and solution of problems and the design,
manufacture and marketing of goods and services.
Educators should spend more time preparing people
in this way for a life outside the education system.
The country would benefit significantly in economic
terms from…Education for Capability.’

Much influenced by these and other
initiatives, design & technology was given 
a major role to play within the National
Curriculum. Initially, it was called ‘technology’
and it brought together aspects of the teaching
of five contributory subjects: art & design;
business education; craft, design & technology;
home economics and information technology.
After a decade and a half of evolution and
consolidation within the subject, the nation’s
needs are changing, and with them the
curriculum. Design & technology has now
become optional within the 14 - 16 age range.
Vocational courses are being developed 
for those in the 14 - 19 age range. 
The Department for Education and Skills and
the Qualifications and Curriculum Authority
are reviewing various aspects of the National
Curriculum and a policy of personalising the
curriculum is being implemented. It is very
timely, therefore, for teachers to take stock 
of design & technology in this changing
context, to examine its underlying principles
and to attempt to distinguish ‘the wood from
the trees’. 

This publication for teachers should contribute
significantly to such a stock taking. It should
also lead to a deeper understanding of the

subject and the complex issues with which
teachers, managers and policy makers need 
to grapple when making decisions about its
further development. As the scope for teachers
to engage in curriculum development increases
now that the National Curriculum is becoming
more flexible and new dimensions such as the
vocational are added, the publication should
provide teachers with material to stimulate
their critical thinking and capacity to innovate,
to improve classroom practice and to keep
under review, in a knowledgeable way, the
case for general education to have a substantial
technological dimension.

The wider context 
of design & technology

David Barlex starts the book off by
considering how design & technology has
been justified in the curriculum in recent years.
The architects of this subject in the National
Curriculum were originally charged by
ministers to view technology as that area 
of the curriculum in which pupils design and
make useful objects and systems with a range
of materials and technologies, including those
in use in modern industry. Students were to
learn effective methods of working, including
the use of ICT and also to work within
realistic financial and technical constraints.
The subject subsequently developed the aim
of enabling pupils to learn to live effectively
and creatively in the made world and
contribute to the shaping of this world.

Most subjects have something valuable to add
to this wide focus on the made world, so what
is distinctive about design & technology? 
A key characteristic is that, within the realm
of technology, it helps students to ‘know how’
as well as to ‘know that’. They should develop
design & technological capability by learning
and applying knowledge and skills, both from
technology and other disciplines, through 
a series of progressively demanding
technological projects in which they design,
make and evaluate functioning products 
or systems. The subject is essentially practical
and creative, and is more concerned with
shaping the world we live in than 
with understanding it.

Technological capability has increasingly 
been seen as useful for life in a knowledge
economy. David Barlex shows how it
encourages students to isolate key issues 
in complex situations; seek out and apply
relevant knowledge; make decisions 
and value judgements; think creatively 
in developing new proposals and learn
something of the art of project management
and how to make things happen. Beyond this,
other commentators argue that students
should develop a critical understanding 
of the moral and political context 
of technology, for example in how finite
resources are exploited or how market forces
influence the ways in which technology 
is used to create wealth and support our way
of life. In such a view design & technology
should focus more on students learning 
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Designing will usually require planning, 
as the immediate driving force for action, 
and this will take place at various parts 
of a project. Usually, designing builds on that 
which already exists. Occasionally, however, 
it exploits the invention of something new. 
Even when an invention has been conceived 
and patented, as in James Dyson’s cyclone 
technology, designing has to take place 
thereafter to translate the invention into 
a functioning product, such as the carpet 
cleaning machine which some people might 
need and buy. Designing is rarely a linear 
activity. It is often tentative and iterative 
and it progresses, usually, through a series 
of approximations until an acceptable 
product is developed.

• Technology is a collection of powerful forces 
which help us maintain and improve our life 
support systems, especially when practised 
through industry. We assume that design 
& technology is an important part of general 
education for students growing up in our 
culture. It can help them to develop 
technological awareness, understanding 
and capability. These should help them 
to live effectively in, and help to shape, 
the made world and also prepare them 
for a productive career. In the words 
of John Mattick HMI, writing in 1988 (4): 
‘I suggest that to be a cultured person today 
means having some perception of technology, 
some awareness, understanding and capability.’

• In England today, design & technology 
education is intended to reflect these points. 
It is also influenced by the inheritance 

from decades of practical education in this 
country. This includes the specialist teacher 
skills, resources and accommodation which 
are an embedded feature of English schools. 
These form powerful opportunities for the 
subject, as well as constraints, not least in 
the emphasis we put on developing practical 
capability within the focus areas of food 
technology, resistant materials, textiles 
and systems and control.

Marc de Vries begins his careful analysis 
of the nature of design & technology by
showing that though technology is regarded 
as benign to humans, it can also be malign. 
This complex issue is rarely featured in the
teaching which we observe in design &
technology lessons. For some, this is an
opportunity missed to engage students 
in speculating about future possibilities, 
since creating things for future use lies at the
heart of the subject. It also sidesteps reflection
about the extent to which technology 
is a neutral force or whether, in itself, 
it encourages humans to behave well or badly
towards each other. 

Marc de Vries gives valuable leads to those
who are developing or evaluating curricula 
for the teaching of design & technology. 
He identifies four perceptions of technology,
each of which is embodied within our subject.
These are:
• technology as artefacts, each having 

a structure which is related to its function, 
with function sometimes having 
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to judge the validity of human purposes as
well as on realising these purposes by using
technology to develop functioning products.

In the daily life of a secondary
school, with its busy routines,
crowded curriculum and the
need to provide effectively for
learners of all abilities, what
are teachers to make of this
range of aims for the subject? 
Is there a danger of
overloading design 
& technology? 
How could other subjects 
be encouraged to contribute,
especially in developing
critical awareness 
of technology? 
How could smarter planning
of the curriculum help 
to secure this?

The curriculum and its subjects evolve 
as times and conditions change. Whilst in the
throes of change, it helps practitioners
whether they are teachers, examiners,
curriculum developers or inspectors to have 
a clear view of the distinctive features 
of subjects at any one point in time: without
this, it is difficult to convey a coherent picture
to students or to teach them effectively.

Within Ofsted, when drawing up our
evaluation programmes for this subject, 
we currently make a number of assumptions
about design & technology. Readers are
invited to consider these as a workable means
of developing a framework which is clear,
coherent and manageable and within which
effective schemes of work can be prepared.
These assumptions are:
• Technological capability, along with other 

characteristics such as language and 
scientific enquiry, separates us from other 
species. As Bronowski wrote: ‘Man…has 
a set of gifts which make him unique among 
animals so that, unlike them, he is not 
a figure in the landscape - he is a shaper 
of the landscape’. (3)

• Design and technology was developed 
to teach technological capability in general 
education. The compound noun ‘design & 
technology’ was carefully chosen by the 
subject’s architects. It shows students that, 
within this subject, the act of designing 
takes place within technological contexts.

• Designing is an intellectual process. It brings 
into being ideas intended to be made real 
and which meet our needs or purposes. 
The ideas will have the potential to be 
created in practice otherwise they would 
be little more than fantasy.

• Designing is more than planning, problem-
solving and invention. It generally involves 
the solving of problems, often a number 
at a time. It goes beyond this, however, 
as the student considers values and attitudes 
and how to meet human needs. 

Design &
 technology: seeing both the w

ood &
 the tress   Peter Toft

270 Design & technology - for the next generation

?



core technological knowledge
about control systems.
How well do you think each
of these types of knowledge
would be promoted by 
(1) students learning and
researching independently,
and (2) students being taught
the same content in class
groups?

In 2006, after a survey 
of how food technology 
was being taught within 
the National Curriculum 
for design & technology in
English secondary schools,
Ofsted reported (5) on 
a fundamental clash in
teachers' minds between
teaching about:
1. healthy eating and 

effective cooking on 
the one hand; and 

2. developing food products 
to be marketed to meet 
consumer demand and 
make profits for 
a company’s shareholders.

Given what Marc de Vries
has written about the nature
of technology, you might like
to consider your views of 
the inspectors’ conclusions: 
‘In essence, a tension exists
between teaching about food 
to develop skills for living 
and using food as a means 
to teach the objectives of design
and technology which needs 
to be resolved to remove many
teachers’ confusion.’

Continuing to examine the wider context 
of design & technology education, Stephen
Petrina’s polemic on the politics of technology
paints a thought provoking if dystopian
picture of the near future. The collision 
of corporate and individual interests in the
control of technology lead him to argue
forcefully that technology is not neutral but
that it serves the interests of the powerful.
This links with and goes beyond Marc de
Vries’ explanation of how technology is a
device to advance human purpose. Stephen
Petrina argues that human purpose, however,
like the control of technology is currently very
much under the influence of corporate bodies
which are not necessarily working in the
interests of individuals. He believes that
students should be made aware of this and 
be encouraged to discuss its implications 
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unintended features;
• technological knowledge which, 

though having similarities with other bodies 
of knowledge, has the distinctive features 
of being concerned with effectiveness, 
with how things should or could 
be and with ‘knowing how’ as well 
as ‘knowing that’;

• technical processes, through which we 
design, make and test things. These are 
complex and variable and there is 
no universal ‘design process’ for all 
technological activities, although formally 
structured processes are useful at stages 
in students’ learning;

• technology as a means to achieve human 
purposes. These are, again, complex and 
subject to differing and often conflicting 
values which can be easily distorted through 
the use of false premises in arguments. 

Various practical issues flow from this. 
There was a period in the early phase 
of National Curriculum design & technology
when inspectors and others became very
concerned about how technology was being
interpreted. Some courses were based 
on the assumption that students should only
be taught technological knowledge and skills 
as and when they needed them to complete 
a project. This subverted standards of design
& technology capability in two ways: 
firstly, it discouraged teachers from using
sequence and progression to promote rigorous
learning and application of technological
knowledge and skills; and secondly, 

it underestimated the very significant practical
difficulties of teaching a potentially different
set of knowledge and skills to each student 
in a class when they were developing different
designs. Some of the early and open ended
schemes for National Curriculum design &
technology floundered because of this and
other misconceptions about the nature of
technology, leading to a significant loss 
of technological rigour in students’ learning.

One theme which has run
through design & technology
course development has been
how to deal with two types
of knowledge:
1. contextual knowledge 

which relates to the design 
need being tackled and 
which could involve 
studies across a range 
of subjects; and 

2. core technological 
knowledge which relates 
to the specific technologies 
being used for the 
solutions. 

A control system for a
greenhouse, for example,
needs contextual knowledge
about horticulture as well as
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This point is increasingly being recognised
among design & technology teachers now 
that the National Curriculum requirements 
are being reduced and schools are given
increasing scope to innovate and personalise
the curriculum for their students. He argues
further that teachers intending to innovate
need to make time for professional
development which, arguably, would include
considering the many issues raised in this
book. Interestingly, our own recent inspection
evidence has shown a number of design 
& technology departments in which such
professional development has gone well
beyond what Steve Keirl calls results-driven
‘performance training sects’. In such departments,
teams of teachers are forging ahead in the
provision of modern design & technology 
and students are achieving high standards. 
Our evidence suggests that such departments
are as successful as they are for two main
reasons. These are: the high calibre and efforts
of the design & technology specialists; and the
effectiveness of senior managers in creating
school climates in which the students are well
motivated and can see clear value in learning
what is taught, both overall and within the
technological domain.

Sustainability and 
design & technology

One increasingly important part of
Government policy in England is to develop
education for sustainable development (ESD)

in the curriculum. This concept touches upon
various subjects, not least geography, and its
importance for design & technology 
is discussed by Margarita Pavlova and James
Pitt. They make the telling point that if all 
of mankind lived as we do in the UK, 
we would need the resources of three planets.
Various remedies are given such as population
reduction, reducing use of resources,
improving the efficiency of our uses 
of resources. All add up to the concept of
sustainable development both for present and
future generations, about which much has
been expressed across the globe.

They consider the contribution which 
design & technology might make to ESD. 
They outline the Department for Education
and Skills policy for sustainability in
education, noting that design & technology
should contribute significantly in five of 
its eight ‘doorways’ to sustainability: 
1. food and drink; 
2. energy and water; 
3. travel and traffic; 
4. purchasing and waste; 
5. buildings and grounds. 
Our inspections show that such areas are
sometimes considered in design & technology
project work, though there is much to do to
make such work consistently thorough across
the country.

They outline a distinction. On the one hand,
ESD is a policy in which pupils are invited to
consider sustainability issues in some projects.
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for them and society. He argues strongly 
that more open sources and open access
technology, for example software, should 
be widely used in schools, and also that,
ultimately, the technological choices made
now will have profound implications 
for our descendents.

Inspections of the teaching 
of graphic products within
design and technology in 
the secondary phase often
highlight courses in which
students are asked to
promote a given product 
by developing packaging 
and a ‘point-of-sale display’.
Some teachers are concerned
that this kind of work
encourages students tacitly 
to accept advertising and
marketing as essential
activities in our consumer
society. What are your views
on this, in the light of
Stephen Petrina’s paper?

How should students 
in secondary schools be
taught about who controls
technology and the choices

made as this control 
is exercised? 
Which subjects might be best
placed to contribute to this?  

Steve Keirl continues with this consideration
of the wider context of design & technology.
He examines the complex relationships
between teaching and technology in a political
democracy. Touching upon aspects of
globalisation, the market economy and the
knowledge society he highlights how many
competing interests influence design &
technology. He explains that these change 
in time and that the context is complex. 
He argues that we can all, as participants 
in design & technology education, help shape
its future, though some will have more power
and more self awareness than others to do so.
Like Marc de Vries, he explains how design 
& technology has a coherence based upon 
the teaching of a series of linked skill areas, 
an understanding of the impact of designing
and making, and the development in students
of the will to act and create. He believes that
the subject’s contribution to education is all
the stronger when these aspects are combined
within a collective professional vision of the
subject. Such a vision is a necessary basis for
the subject community to hold and argue 
for a coherent philosophy and place in the
curriculum. Whilst not all teachers may want
to be visionaries he makes a strong case 
for them to develop this aspect of their
professionalism. 
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the teachers of other
subjects?

Vocational education 
and design & technology

Like ESD, education for vocational
development is a growing and increasingly
justified force in design & technology. 
During much of the fifteen year history 
of design & technology in the National
Curriculum, the subject has been taught 
as a confirmed aspect of general education. 
As such, it is popular among students. 
It covers technological ‘know how’ which
might form a basis for further vocational or
specialist study. In the wake of the National
Curriculum, many vocational or specialist
courses in fields such as catering, construction,
control technology or motor vehicle
technology have disappeared but in recent
years they have begun to reappear. This is 
as part of government policy to improve the
skills of students entering the workforce in an
increasingly competitive, globalised economy.
Vocational education has been brought back 
to prominence whether in the form of
specialist GCSE courses or diplomas in areas
such as engineering or hospitality and catering,
or in a broader swathe of ‘work-related
learning’ activities.

John Dakers casts a critical eye on the
emerging vocational situation and its
implications for design & technology. 

He has a particular concern about the
traditional role played by its craft-based
antecedents in providing largely for less
capable pupils. There is, of course, 
no necessary reason for vocational courses 
to be provided only or mainly for less capable
students. If this were the case, how would
universities be able to justify teaching such
highly vocational subjects as law or medicine?
Nevertheless, he is concerned about past
experiences in schools where often vocational
education has been reserved for the least able
students. He asks searching questions about
how limiting certain kinds of vocational
courses to less capable students might reduce
the opportunities for advancement which
might be afforded by studying the more
highly prized academic courses. He also notes
in an historical analysis that there may 
be a correlation between the social status 
of students and the extent to which they veer
towards general, academic courses or those 
of a specialist, vocational nature.

Whatever the correlation, the current
government policy is to develop vocational
education for some students in the 14 - 19 
age range and, by 2013, that 90% of school
leavers will be expected to have a vocational
qualification by the age of 16. The aim is 
to equip them to survive in and contribute 
to the workforce, through which we create
national and personal wealth. One particular
facet of this is the current concern in some
industrial sectors about the difficulty 
of recruiting staff to work at craft and
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On the other hand, ESD is a frame of mind 
in which students might routinely be expected
to consider the deeper causes and motives
which underlie our wasteful use of planetary
resources. They propose conducting product
life cycle analyses in depth as a way of
encouraging students to think deeply about
sustainability.  They argue that students 
need to be involved in the analysis of our
underlying motives for acquiring products 
and consuming resources.

Concern over the use of resources, and whose
purposes are served best by it, are related 
to a broader issue covered in the parable 
“The Tragedy of the Commons” (6). 
This seminal work was first published in 1833
but its basic premise - that things which are
held in common to the most people are the
least well cared for - was originally coined 
by Aristotle. The parable shows that when
specific resources are freely available they
became over exploited and depleted because
individuals doing this maximise their own
benefit with little heed to the cost of over
exploitation which is borne by the majority.

Encouraging students to consider these matters
is very important. This will not be simple
however. We know from our inspection
evidence that design & technology is highly
popular among students because of its active,
practical nature and the scope it gives them 
to develop and realise their own ideas. 
We also know that many head teachers 
regard its well managed practical learning 

as a stabilising force in their schools. It would 
be most unwise to lose the motivation and
involvement created by the activity of
designing, making and testing functional
products. This implies that, often, teachers
will need to encourage their older students,
especially those in the 14 - 19 age range, 
to consider sustainability within their
designing, making and evaluating. For younger
students in the 11 - 14 age range, who
generally follow courses which are more
tightly controlled by their teachers, the actual
projects set will need to refer specifically to
sustainability to ensure that it is effectively
covered. Many students, as the authors
acknowledge, may be resistant to this and
effective methods will need to be developed.
Some teachers have succeeded in capturing 
the imagination and youthful zeal of their
students to grapple with sustainability in
design and make projects, but this does require
careful planning and persuasion, and for
teachers to be well informed.

How might you develop 
your design & technology
curriculum to incorporate
rigorous thinking about
sustainability without losing
the intrinsic interest pupils
have in their current
designing and making? 
How might you do this 
in conjunction with 
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‘Pupils generally understand the main stages 
of the analytical and linear approach to designing
used in design & technology by most schools. 
Pupils use a design brief, usually provided by 
the teacher, to guide their thinking as they design
products to fulfil an identified need. In many
schools, however, attainment is limited because
pupils spend too much time on superficial work
associated with the presentation of their design
portfolios at the expense of the main core of
designing and making activities. At best, pupils use
their knowledge and understanding to develop 
a design specification and plan the stages in
production of the products they have designed.
They are then able to evaluate the quality and
effectiveness of their solutions rigorously against 
this, sometimes showing highly innovative ideas.

A higher, but decreasing, proportion of pupils design
in more superficial ways so that, for example,
having copied from textbooks or worksheets, 
they fail to demonstrate understanding of the
materials, components and processes they will use.
These pupils have to rely heavily on step-by-step
instructions from their teachers and the evaluation 
of their work is less objective, expressing personal
opinions rather than making an objective analysis 
of their work against design criteria.’

For 2006 (8), we were able to report, 
for some schools, an improvement in this 
state of affairs:
‘More generally, capable and enthusiastic teachers
develop and follow schemes of work based on a
range of modern and interesting “design and make”
projects. They use a range of methods to stimulate

students to think and to include all class members,
including, for example, brainstorming, structured
group discussions, reference to the work of
professional designers, makers, chefs and engineers,
and to previous design & technology work
completed by former students. Teachers are
responsive to individual student's reactions in
lessons and are quick to incorporate their preferred
ideas in class discussions. By direct and focused
questioning, they ensure that all members of classes
participate and they value their contributions. 
In all of this, good behaviour, and a well controlled
school are important in establishing very inclusive
conditions within design & technology.’

Some of this improvement in the teaching 
of designing, and its link to making, has been
influenced by the National Strategies Key
Stage 3 initiative for design & technology; 
this emphasised ways to improve the teaching
of designing. Nevertheless, our inspection
evidence shows a continuing need to improve
the teaching of designing in many schools, 
as well as a need to improve the way it is
externally examined. The contributions by
Malcolm Welch on the practice of designing
and how pupils learn to design are thus very
topical. They are thought provoking in
showing the sheer breadth of creative activity
which we call designing and how this draws
upon a wide range of considerations and
contributes to our quality of life and
profoundly influences our culture. 

Over a century ago, one of the key ingredients
in the successful teaching of crafts in classes 
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technician levels. We will all have heard 
of recent shortages of crucial specialists such
as plumbers. We may also appreciate how
these shortages are to an extent being filled
with staff from overseas and that some argue
this is because we have not trained enough
British people to do them. The Sector Skills
Council for Science, Engineering and
Manufacturing Technologies (SEMTA) has
invested much time in helping to develop the
vocational GCSE course in engineering with
the clear aim of encouraging up to ten
thousand additional students per year to enter
craft and technician level engineering
employment. This might be seen by some 
as encouraging premature specialisation. It is
clear from our inspection evidence, however,
that many secondary students find vocational
provision increasingly attractive because of its
relevance to their future economic well being. 

John Dakers makes a strong case for design 
& technology to be seen as part of general
education and not as a vocational activity. 
Its continuing place in the National
Curriculum for pupils in the 5 - 14 age range,
and its continuing popularity as a GCSE
subject, reflects the view that design 
& technology is a general subject. In Ofsted,
we routinely observe the subject being taught
in this generalist way whilst helping students
learn about modern industrial production and
its use of resources, together with aspects 
of consumerism. This links closely with
vocational education.  In addition, though,
design & technology does provide a basis 

for further specialisation in activities requiring
‘know how’ as well as ‘knowing that’ within 
a range of vocational fields. In our view, 
it would be most unwise to sever the clear
connections between generalist design &
technology and specialist vocational courses:
we do not see them as mutually exclusive. 
It would be equally unwise for teachers of
design & technology to ignore the connections
that exist between our subject and the many
related aspects of the fourteen vocational
diplomas currently being developed.

How can the broad
educational aims of design 
& technology (promoting, 
for example, investigating,
solving problems, creativity,
critical evaluation, project
management) be brought into
vocational provision for 
14 - 19 year old students 
in such a way as to help
develop their capability in 
the chosen vocational areas?

Creativity, designing and problem
solving in design & technology

Over the years, Ofsted’s reports on school
design & technology have highlighted
problems in the teaching of designing. 
In 1999 (7) we reported that:
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How should teachers deal
with such an eventuality 
in their own classes?

One of the aims of design & technology in 
the National Curriculum is to prepare students 
to be able to use and understand changing
technologies. The use of computers is well
established in the subject, for example, in
information retrieval, data analysis, controlling
systems and computer aided designing and
manufacturing. In fact, inspection evidence
continues to show that design & technology 
is a highly prolific user of computers
compared with other subjects. Increasingly,
many students are becoming proficient 
in the use of powerful software programs 
for designing. Some of the product and
engineering designing carried out in the 14 - 19
age range is very sophisticated and, to an
outside observer, seems extremely impressive.
Such computer-aided design (CAD) does much
to raise the apparent productivity of students.
This is hardly surprising since CAD
programmes are now in widespread use in
industry to raise the productivity of designers.
We need to be careful here, however, and to
ask searching questions about the real impact
of CAD on students’ actual design 
& technology capability.

What do teachers and
examiners need to do 
when assessing students’

attainment in computer-aided
designing to distinguish their
real designing capability from
that which merely reflects 
the capability of the
hardware and software?

Creativity is inextricably linked to designing. 
It also lies at the heart of students’ capability
in making. It is a competence which the
government currently aims to promote in
schools, not least because of the importance 
to the national economy of the creative
industries. In a very useful analysis, David
Spendlove and Marion Rutland identify four
areas in which creativity should be expected 
in design and technology. These are: 
concept, aesthetics, technical and construction. 
They helpfully stress that creativity requires
self motivation, skills of creative thinking,
skills within the area of practice and an
acceptance that pupils need help to develop 
in these three ways. As with Malcolm Welch’s
contribution, they outline a range of strategies
to promote creative thinking. Amongst these,
they recognise a critical issue. Unfortunately
many of our teachers do not because they feel
impelled to teach their students to pass
examinations by following sequences in
projects in such a way as to maximise their
marks. For the writers, however, this critical
issue is that students need time to think, make
associations and reflect. Our evidence shows
that the importance of gestation time is barely 
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in schools was the development of systematic
method. The one-to-one method of instruction
followed by individual practice had worked
well in apprenticeship and domestic learning.
It was clearly impractical in schools given their
student: teacher ratios. To make craft teaching
more systematic, De La Vos in Moscow
analysed tool processes and constructional
techniques. He reduced workshop operations
to fundamental sub-processes and arranged
them in a sequential order of difficulty for
pupils to learn skills progressively. To achieve
this he had to analyse the knowledge and
skills needed for specific tasks, to be fully
aware of essential procedural steps, decide
what knowledge would effectively reinforce
skill acquisition and which teaching methods
would be most appropriate. The series of
exercises produced made it possible for one
person to teach many pupils in a short time,
with some degree of confidence in what might
be learned and with the ability to assess and
offer necessary remedial help. To facilitate 
this each pupil had his own kit of tools and
work-station. This method was developed
further by Professor Woodward in Chicago,
from where it filtered into England (9).

The design & technology community has
inched forwards in recent years towards
similarly systematic methods for the teaching
of designing. In doing so, it has recognised
that the methods of designing are more
complex, iterative and unpredictable than
those for making. This requires more caution
in developing systematic teaching methods

than it did for making. Malcolm Welch’s
considered analysis of where we stand now
will be of great interest to teachers who are
striving to improve the effectiveness of pupils’
learning to design. He tackles complex issues
including dealing with ill-defined problems,
constructive thinking, the modelling of ideas
and relevance to students, before moving 
on to an exploration of what pupils need 
to learn in designing.

How confident are you in the
effectiveness of your methods
of teaching pupils the skills 
of creative designing? 
Is there a case for you 
to be more systematic?
If so, how would you 
avoid dampening among 
your students any flash 
of inspiration? 
Such inspiration, rare though
it may be, is unpredictable
and may challenge
conventional thinking. 
This was seen when Sony’s
designer of the Walkman was
initially castigated for
producing a ‘tape recorder’
without a recording function
or a loudspeaker. 
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to observe control technology in a high school,
was invited by a student to set him a problem.
He stated that tropical fish were kept at his
home and as he was to be away for two
weeks and was in need of a gadget which
would automatically deposit a measured
amount of fish food into the tank each
morning at day break. The student who had
requested a design problem subsequently
informed him that the problem was solved
and he could collect the ‘fish feeder’ at any
time. This student, very troublesome in other
subjects and with difficult home
circumstances, was later employed in the
electronics industry and after a few years set
up a successful technology business in Canada.
He had clearly found the realism, technological
rigour and the tight, problem-solving structure
within which control technology was taught
very helpful in his own creative development.

As Moshe Barak notes both convergent 
and divergent thinking are required at various
times as students solve problems. He outlines
a number of very interesting strategies 
in which students can be encouraged to solve
problems effectively and he argues
convincingly that such strategies need 
to be taught systematically.

The similarities between the chapters of this
book on designing, creativity and problem-
solving need to be stressed. Each is written
from a specific angle and each is packed with
insight from which teachers would profit
through deeper study. When teaching 

you may find it profitable to combine practice
from each area if you are to maximise the
effectiveness of learning to design.

What are the implications 
for teaching which the
chapters on designing,
creativity and problem
solving have in common? 
How might you build these
into your schemes of work?

Before moving on, another perspective 
on these matters needs to be considered. 
Various pieces of research carried out by
Richard Kimbell and his colleagues have been
very helpful in enabling us to clarify how
designers think and make decisions in, 
for example, dealing with complex tasks,
modelling possible ideas and thinking as 
a client might do. Their work has made 
a fundamental contribution to our
understanding of how students might 
think whilst designing and how we might 
reliably assess their designing capability. 
Those interested in these fields, may find
Richard Kimbell’s seminal work of 1997 
of interest. (12)  

Making skills and technological
knowledge in design & technology  

As design & technology evolved from 
the previous craft subjects, students were
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recognised in the short modules common 
in the design & technology curriculum for
students in the 11 - 14 age range. They are
rarely given the chance to think ahead in such
courses by being given an introduction to the
next task before the current task has been
completed. Creative thinking is rarely neat and
though it can be aided by good structure in
teaching it is not formulaic. David Spendlove
and Marion Rutland stress this, as well as the
need for good classroom management.

Ofsted’s evidence shows very clearly the
importance of structure in projects, good
classroom management and high expectations
of students to think creatively. Creativity tends
not to thrive in chaotic classrooms. Thus:
‘Pupils in a highly performing suburban school
studying GCSE food technology worked from design
briefs through product development to quality
control. Design briefs were appropriately
challenging and provided realistic context for
product development which motivated pupils. 
They were encouraged to pursue individual lines 
of enquiry and think creatively: this developed their
skills and confidence as independent learners.
Research was tightly tailored to the project
specifications and supported by the use of templates
to keep it purposeful and analytical. All pupils
understood nutrition well and could link some 
of what they were doing to what they had learned
about food materials in science. They also had 
a good general understanding of healthy eating 
and felt confident to make their choices in their
practical work. All carried out detailed computer-
based nutritional analyses of their products, 

using appropriate software. They modelled other
industrial practices effectively, for example, in using
digital images of their work recorded by web cam 
on the food labels for their products.’ (10) 

Moshe Barak makes a similar point in his
examination of strategies, schemes and
heuristics to promote problem-solving 
in technology education. He stresses that
problem-solving occurs within a context 
and will depend on a student’s past
experiences, and that constraints, rather than 
a loose and random flow of thinking,
encourage creative problem solving.

This is well illustrated in a recent review by
Ron Rigby of the control technology course
developed in Doncaster and Manchester
schools for students aged 14 - 16, prior to the
National Curriculum. (11) This practical course
was taught by pairs of staff from craft, design
& technology and science departments.
Students worked at their own pace through 
a series of investigative assignments covering 
a range of fields such as structures, gears,
electricity, rectification and pneumatics. 
Each assignment had its own follow up sheet,
which the students could use to check their
work. Designing and making projects, initiated
by teachers and pupils, were central to the
course. Students were presented with tightly
defined problem solving exercises throughout.  

As an example of the ingenuity a single design
brief could generate in the classroom, a local
authority inspector, on a routine visit 

Design &
 technology: seeing both the w

ood &
 the tress   Peter Toft

282 Design & technology - for the next generation

?



or working to reduce the costs, but this 
would seriously undermine design 
& technology education. 

More fundamentally, however, to sideline 
the making of functioning products would
destroy the coherence of the subject. To design
without making or by making only concept
models have places, as suggested, at times 
in a course. To do this universally, however,
would be like teaching students to compose
music without allowing them to play it and
judge how good their compositions were.
Students would not be able to judge the
quality of their design ideas with any
reliability if no functioning product or system
had been created to test. Furthermore, 
to be able to design but not make, like being
able to make but not design, would render 
it difficult to achieve the aim of enabling
students to develop all-round design and
technology capability, and in doing so, 
become able to operate effectively in, 
and to help to shape, the made world.

Another key aspect of comprehensive design
& technology capability is the way in which 
it is reinforced when students learn
technological knowledge effectively and apply
it appropriately as they design, make and
evaluate products and systems. Our starting
point within Ofsted is quite simple: design &
technology without the requisite technological
context and knowledge does not readily justify
its place in the curriculum. In the early days 
of the National Curriculum, we observed

lessons with depressing regularity in which
classes were working on such a wide range 
of tasks within widely open-ended themes
that technical content became trite. 
Alan Smithers and Pamela Robinson, 
in a research paper (13), hit the nail 
on the head in declaring that: 
‘ (the main) reason why technology in schools 
seems so elusive is that it embodies the aspirations
of a number of different interest groups which have
been kept together only by pitching its objectives 
and content at such a high level of generality that 
it can include almost anything. If it is to be given
shape and substance as a subject then agreement
will have to be reached at the much more difficult
level of detail.’

Defining technological knowledge and
determining the most effective ways of
learning it and appropriate ways of applying 
it are not straightforward, however, and the
paper by Gwyneth Owen-Jackson and Torben
Steeg considers the ramifications of this. 

They make a number of telling points:
1. work in this subject relies on ‘tacit 

knowledge’ of the kind pupils absorb when 
for example handling materials or modelling 
ideas;

2. technical knowledge is wide in scope 
and often draws upon content from other 
subjects, especially mathematics and 
science;

3. that we need to distinguish between 
knowledge about the design problem and 
the knowledge required to create solutions;
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increasingly expected to design as well 
as to make products. This combination has
made the subject more complex to learn, not
just because there is more to learn, but mainly
because when students design products they
tend quite rightly to generate designs which
are unique to themselves in one way or
another. In a class of twenty students, each
wanting to make something different yet each
needing to learn new making techniques and
technological knowledge before they do so, 
it is easy to lose sight of the value of 
pre-planned class teaching to cover knowledge
and skills efficiently and to make the most
efficient use of scarce time. This becomes 
an issue of classroom management. Teachers
resolve it by balancing the aim for pupils 
to design individually with the need for the
techniques being used to be restricted to what
a class and teacher can cope with safely and
effectively. Without such management, 
an inverse relationship creeps in between 
the quality of making and the range of design
ideas generated: the broader this range, 
all other things being equal, the less
sophisticated will be the making techniques
and the quality of finished products.

Frank Banks and Gwyneth Owen-Jackson look
at this difficult issue from a number of
directions. Do students always have to make
their designs? Does this limit their creativity?
Do they always have to design what they
make? How can students be supported
through designing, and also through making?
Are there solutions in CAD CAM?

The compound noun ‘design & technology’
was selected to name this subject in the
National Curriculum in order to emphasise
that design and technology capability included
a rounded capacity to design and make
products within various technological fields.
In some countries the emphasis is put on
‘technological literacy’ often developed by
academic studies of the scope and effects 
of technology. In our country we have striven 
to combine ‘knowing that’ with ‘knowing
how’ to develop practical and technological
capability. We aim for students to learn 
by doing to be ‘design & technologists’ 
rather than simply to learn about this subject
by observing, drawing and writing about it.

Inspection of design & technology in schools
over the years points to an indispensable role
for making. The subject is very popular among
pupils in the compulsory school age, largely
because it is active, practical and enables them
to develop their own ideas into functioning
products. However, it is expensive to teach
given the costs of materials and equipment,
and the fact that class sizes need to be small 
to secure the health and safety of students. 
In some schools, the teaching of making 
is undermined by shortages of specialist
teachers, especially in food technology and
systems and control. Moves to downplay 
the importance of making or to reduce 
the technological challenge of making with
difficult materials or complex equipment,
would no doubt be attractive to those
struggling to recruit specialist teachers 
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2. that much research and theory indicates 
that learning can be enhanced when 
cross-curricular links are carefully planned 
and reference is made to the learning 
in other subjects; 

3. that various development projects here 
and overseas have shown how this can 
be achieved; and 

4. that such plans require teachers to be aware 
of what is being taught in the related 
subjects in order to promote successful 
learning for their students.

Activities linking design & technology with
mathematics and science are such a good idea,
they beg the question of why they are not
more prevalent in schools already. 
The writers consider this and outline how
schools use subject disciplines as a convenient
way of planning and timetabling teachers. 
In secondary schools, the barriers to 
cross-curricular planning created by subject
organisation can be formidable. Our inspection
evidence indicates that even where teaching 
in design & technology is very good, 
and teachers are well aware of, for example,
the science underlying what they teach, that
collaboration with science departments can 
be very difficult. Thus in a recent report (5), 
on Food Technology Ofsted noted:
‘Even in the very best courses seen, there was very
little evidence of effective joint curriculum planning
between food, science and business studies teachers,
to enable pupils to apply in food technology what
they had learned in science, mathematics and
business studies. Schools missed opportunities 

to increase pupils’ insight and sense of connection
between subjects by synchronising the teaching 
of the theory, in science or business studies, 
with practical applications in food technology. 
This was reflected in the following example from 
a mixed ability Year 10 class.

The lesson dealt with gels, suspensions and foams
as colloids. References were made to some of the
chemical properties of eggs. Pupils at one stage
perked up when volunteers were called to use
different whisking techniques to create foams and
compare characteristics. The lively question and
answer session which followed showed reasonable
gains in pupils’ knowledge. All the pupils were
studying science, yet no attempt was made in
planning or teaching this lesson to link colloids with
what they had learned in science about elements,
molecules, compounds and mixtures and how
colloids, as examples of mixtures, related to the
basic chemistry.’

At a deeper level, a very well researched, 
if deeply depressing, account of the political
influences on, and in-fighting between
pressure groups within, science and
technology education in England after 1945
was published in 1985. (14) Gary McCulloch
et al showed just how difficult it can be to
bring about change. This is especially so when
pressure groups from subject areas, and within
subject areas, have very different perspectives
on what constitutes high status knowledge
and who should teach what. They were
shown to put the interests of their pressure
groups above those of students as they

Design &
 technology: seeing both the w

ood &
 the tress   Peter Toft

287Design & technology - for the next generation

4. that students need to be guided to discover 
the appropriate technical knowledge; 

5. teachers have a clear duty to bring this 
about; 

6. that pupils learn best when they interact 
with the knowledge and construct their 
own meanings from this interaction; 

7. that learning, according to some, takes place 
in a specific context and for pupils it 
becomes bound to this context, making 
transfer of learning, for example, between 
subjects or projects difficult.

These points are critical for teachers and 
you will need to consider them carefully 
as you plan courses, despite the fact that
external examinations will determine, to an
extent, the content you expect your students
to learn.  Design & technology has evolved
partly through the amalgamation of subjects
and partly through the addition of modern 
and ‘hi-tec’ content. As a subject community, 
we have during this evolution, encountered 
a problem which has recurred generally 
as the curriculum expands, namely that as
subject content becomes broader, and time
available and the efficiency of teaching remain
stable, there is a tendency to lose depth. 
The review of control technology courses 
in the period before the National Curriculum
already noted gives a clear picture of the depth
of technological knowledge which was learned
and applied and which was, arguably, deeper
than that which is achieved in some current
GCSE courses.

This is partly why it is so important for
Gwyneth Owen-Jackson and Torben Steeg 
to emphasise, as they do, that technical
knowledge is important not just so that pupils
can design and make effectively but also 
so that they gain a better insight into how 
our technological world works and how they 
can contribute to this.

One oft mentioned way of strengthening the
technological rigour of design & technology 
is to develop its connections within the
curriculum to mathematics and science.
Various projects and schemes have contributed
widely to this very difficult matter in recent
years, not least the Technology Enhancement
Programme, the Engineering Education
Scheme and the Young Engineers competition.
Students participating in such schemes have
had significant opportunities to work on real
design & technology projects, often under the
guidance of specialists from industry and
sometimes drawing in depth on knowledge
from mathematics and science. Within STEM
(science, technology, engineering and
mathematics), a wide range of activities
currently runs throughout the country to help
schools to strengthen such interdisciplinary
activities. 

Dov Kipperman and Mark Sanders carefully
examine the case for such activities and 
in doing so they note that: 
1. there are various ways in which the school 

curriculum can be organised partly to reflect 
the interdisciplinary nature of the real world; 
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may be unfamiliar or uncomfortable because
of their own perceptions of what constitutes
masculine or feminine behaviour.

There are, of course, other important aspects
of gender. A recent American publication (15),
drawing on current research in genetics and
brain-imaging, indicates that, almost from
conception, the brains of boys and girls differ.
These are ground breaking ideas and they do
encourage us to exercise caution when we
assume that gender differences in our pupils
are very largely a function of learning and
cultural pressure: there may well be biological
differences which would cause us to question
some of the assumptions which we currently
make about gender stereotyping.

Also, the difference in performance between
boys and girls in design & technology,
especially in the GCSE examination, is very
marked. Within Ofsted we are concerned
about this. Our reports have referred to this
regularly over recent years. Girls out perform
boys significantly in attaining the higher
grades of A* to C and the gap between them
has been around 16 - 17 percentage points 
in England for some years. A recent reduction 
in this gap is encouraging but there is much
for students, teachers and examiners 
to do to improve the performance of boys. 
Our inspection evidence is clear on this: 
the lower achievement is not just caused by 
a few disaffected boys with socially deprived
backgrounds who are demotivated by some
design & technology provision but a wider

group of boys. This, together with the more
general educational and social reasons for the
underachievement of boys needs addressing.
Many less able pupils, and many boys, find
the desk-bound and paper-based investigative,
design and evaluation work required by GCSE
boring. Many girls, in contrast, find it
appealing. Does this mean that, to an extent,
we have feminised the design & technology
curriculum? Some boys tell inspectors they
would prefer a greater emphasis on practical
and technological skills. For them, these are
seen as relevant to the craft and technician
level careers, and occasionally to professional
careers in engineering, to which they aspire 
as well as to the prospect of applying such
skills in their future home lives.

Given the current drive to
promote personalisation and
choice in students’ learning,
especially in the 14 - 19 age
range, are we doing enough
for the development of that
significant minority of pupils,
including some boys, who are
currently not well motivated
by design & technology?

The design & technology teacher’s role in
assessing students’ work is complex, partly
because of the variety of activities which
learners engage in and also the breadth of the
subject content. Recent years have seen much
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ploughed their own partisan furrows rather
than collaborating with others for the good 
of all.

Kipperman’s and Sanders’ paper should help
teachers and planners to develop equally
effective ways of overcoming barriers and
they quite rightly stress that this will only
happen if someone takes the initiative and
ensures that managers and potential
collaborators from the other subjects are
persuaded to participate with enthusiasm.
Given the essentially interdisciplinary nature
of technology in the world at large, it would
seem to be well worth the effort to forge such
developments and the writers' advice on how
to do so is very sound. Despite the difficulties
revealed by Gary McCulloch’s research, 
there is plenty of evidence that success can 
be achieved in forging effective collaboration
between subjects: it does require additional
effort, however. 

Gender in design & technology

Another fundamental issue for design 
& technology teachers, which is deeply
influenced by different perspectives, is that 
of gender. Great strides have been made since
the era when girls’ and boys’ crafts were
separate entities. This has been supported 
by the feminist movement, legislation on
equal opportunities, specific curriculum
projects in the 1980’s designed to make
technology education appealing to girls, 

and the subsequent development of design 
& technology as a subject for both girls and
boys. Although entries to GCSE continue 
to show that most candidates for electronics
are boys and most for textiles are girls,
significant numbers of girls and boys
respectively choose resistant materials and
food technology and in graphics the situation
is close to even. This represents a large shift
since the 1970’s when home economics was
almost exclusively restricted to girls and
technical studies to boys in secondary schools.  

Patricia Murphy’s paper on gender and
pedagogy takes us some way forwards from
the simple concerns of recent years to make
design & technology attractive to pupils 
of both sexes. She focuses sharply on the
differing perceptions which both teachers 
and pupils have of the subject, how it should
be taught and how boys and girls expect 
to behave when they study it, and on how
gender differences emerge in teaching and
learning. Drawing upon research findings from
neuroscience, she refers to the subtle ways 
in which children learn and develop meaning
based on the collection of their own
experiences and their interactions with others.
In this context, gender is better understood 
as socially constructed. Teachers can be
observed, depending on their sensitivity 
to pupils’ needs and their intention to help
them personalise their learning, both
reinforcing gender stereotyping or teaching 
in such a way as to help both boys and girls 
to progress through activities with which they
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Another useful exercise
would be to look at mixed
ability teaching which 
is common in design &
technology for a variety of
reasons and, according to our
evidence, generally accepted
by teachers of the subject.
Try working on this with 
a colleague. Where mixed
ability teaching is espoused
by this colleague and he or
she believes differentiation 
by outcome is effective,
attempt to gauge how well 
in his/her lessons, teaching
and learning  are actually
differentiated in practice?

The possibilities of critical evaluation of your
own performance or for other aspects of the
design & technology department in which 
you work are very considerable and I would
recommend a review of implicit theories 
as part of any rigorous subject self-evaluation.
As Wendy Dow indicates, however,
recognising implicit theories, and dealing 
with them once identified, are difficult tasks:
this is a good reason for carrying out such 
self-evaluation with colleagues who might
more clearly recognise your theories once 
they are put under the spotlight.

Making it happen

Teaching in a secondary school is a 
demanding business. Design & technology,
with its wide subject breadth and the crucial
requirement to manage diverse activity and
complicated equipment whilst securing the
safety of students, makes it even moreso. 
In such a situation, you are more likely to 
turn your intentions into reality and make 
an impact as a new teacher if you manage
your contribution effectively.

Nick Baldwin and David Barlex deal 
with this aspect of management to make
things happen in their paper on developing
your own curriculum. They outline the main
conditions which are generally met when
design & technology provision is effective,
note the crucial importance of team work 
and stress the need to campaign among
students, parents and senior managers 
to demonstrate the educational value of
studying our subject. They make it clear 
that the most successful teachers of design 
& technology are likely to be those who,
having mastered the basics of teaching 
the subject, are willing to develop wide
professional interests and a willingness 
to see vistas beyond the confines 
of their own classrooms.
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development in the ways in which teachers
are advised to assess their students’ work, 
not least in the activity of formative
assessment within the wider context of
“Assessment for Learning” (AfL). 
Stephanie Atkinson and Paul Black give a lucid
account of how current AfL practice, which is
based on research evidence, can be effectively
used by teachers. They draw out very clearly
the aspects which are of particular importance
in design & technology. Teachers will find that
the advice contained in such a chapter will
have implications for their teaching and for
the involvement of students which are at least
as significant as those for gauging students’
progress. They conclude with a cautionary
note, which is well backed up by the evidence
from inspections: developing this approach 
to assessment can have a profound and
positive impact on learning but it requires
much thought and management and 
is probably best carried out by teachers 
working in a team rather than as individuals.

In a chapter which touches upon all of the
others in this book, Wendy Dow outlines how
our professional beliefs and actions can be
shaped by ‘implicit theories’ which we hold
but do not fully recognise. The consequence
can sometimes be that our actions, especially
when we are under stress, do not always
match our expressed beliefs: we don’t
necessarily practice what we preach. This has
important implications for the way teachers
perceive and relate to students or to one
another as well as for how they view 

the subjects they teach and the kind 
of learning activities they set.

As your read the chapters 
in this book, including this
one, try to identify signs 
of implicit theories held 
by the authors. A good start
would be to look at the
various sections on designing:
is there evidence of 
an implicit theory that
designing, being related 
more to the intellectual,
professional and ‘white collar’
world of industry is more
valuable to our subject than
making, which is related
more to the practical, manual
and ‘blue collar’ world 
of industry? 
If so, what are the
implications for inclusion:
how well might this implicit
theory serve the interests 
of all kinds of pupils,
including those who 
struggle with intellectual
designing but excel 
in practical making?
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Technological Rigour
As the subject has broadened in scope since 
its antecedents before the National Curriculum
it has not generally been given extra teaching
time to cope with this. 
One of the consequences, in many schools
according to our inspections, has been 
a decline in technological rigour and often 
a loss of some of the more challenging making
processes such as those associated with high
precision engineering.

• How can teachers preserve and restore 
technological rigour within this very 
broad subject?

Differentiation and inclusion in teaching
The majority of design & technology courses
are taught to classes of mixed ability. 
Often this is because schools or teachers
believe this to be the most effective method 
of organising the teaching of the subject.
Generally, in the 14 - 16 age range, 
when schools provide a wide range of design
& technology courses, it is difficult to organise
effective ability grouping. However, our
inspections have pointed out that often
teaching is not well differentiated in such
classes and does not challenge the least and,
especially, the most able students sufficiently.
For some students, this is insufficiently
inclusive. Also, the performance of boys lags
significantly behind that of boys, especially in
the GCSE examination. This is a general
problem among a number of subjects but it is
particularly marked in design & technology.

• What can teachers and schools do to 
strengthen differentiation and 
personalisation in design & technology 
courses, and in doing so, help to further 
the inclusion of students and the aims of the 
government policy “Every Child Matters”?

• What can be done to raise the performance 
and levels of motivation of those boys who 
are not achieving what they are capable 
of in design & technology?

Education for 14 - 19 year old students
Major changes are being planned for the
courses being offered to students in this age
range, including the provision of more
vocational learning.

• What practical steps can design & 
technology teachers take to ensure that 
the subject evolves, whilst retaining its basic 
integrity, to remain relevant to students 
as they have an increasing range 
of vocational courses to follow?

These issues, together with the many issues
raised by all of the contributors to this book
need resolution. However, they will not all 
be resolved overnight. The introduction to this
book emphasised that the collection of papers
is meant to be dipped into and revisited 
in response to your needs as a teacher. 
So it is with the issues raised: you will find 
it most useful to consider which appear most
relevant to your work in hand. Furthermore,
and again as stressed in the introduction, 
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Conclusion

This book contains a collection of carefully
considered papers covering our evolving
subject. Each paper has raised a number of
important issues, some which have actual or
emerging solutions and some which are as yet
unresolved. Some of these will require action
at a national level but many are within the
scope of thoughtful design & technology
teachers refining practice in their own schools.

I would like to conclude this commentary on
the content of the book by highlighting some
key issues which our inspection evidence
indicates need dealing with, both by teachers
and those with wider responsibility for the
development of design & technology.

Sustainability
There are differing opinions about how 
we should best deal with emerging problems
associated with climate change, the pressures
put upon our planet's natural resources 
by industrialisation in developing countries 
and the continuing rise in the population.
They range from reducing consumption 
at one end of the spectrum to developing 
new technologies which make better use 
of resources at the other end.

• What role can the teaching of design 
& technology play in helping students 
to contribute to the various potential ways 
of solving these problems?

Globalisation
In the National Curriculum, design &
technology is related in part to ways in which
manufacturing industry supports our way 
of life. Manufacturing is changing, however,
and much of the mass production of basic
products has moved overseas. Despite 
this, there continues to be an advanced
manufacturing base in this country, though 
it continues to shrink, and also a great deal 
of wealth produced through design and
creative activities.

• How should design & technology evolve 
to remain relevant to the needs of students 
preparing to be adults in this evolving 
economic context?

Technological Change
The National Curriculum “Importance 
of Design and Technology” statement (16)
declares that ‘Design and technology prepares
pupils to participate in tomorrow’s rapidly changing
technologies’. Advances, for example, in robotics
and nanotechnology are routinely referred 
to in the media, including those publications
read by some teenage students.

• What should be done to enable the subject 
community of design & technology teachers 
to keep abreast of technological 
developments and draw them into their 
teaching? Who should do this and how 
should the priorities be decided?
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the place of subjects in the curriculum is
always contested. As a design & technology
practitioner, you will be better prepared to
teach courses which are valuable and relevant
to your students, and to defend these courses
when they are contested, the more you are
able to consider the issues raised in this book.
This will be effective to the extent that you
can grasp the various and sometimes
conflicting objectives which design &
technology is intended to meet. In doing this,
you will need carefully to separate the wood
from the trees. I wish you well in this
important endeavour.

Peter Toft HMI is Ofsted’s specialist subject
adviser for design & technology. He has
written this chapter in a personal capacity.
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