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David Barlex considers cross-curricularity and the developing relationship between
science, design & technology and mathematics within the secondary school curriculum.
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Nuffield Curriculum Centre promoting design & technology  in a reconfigured curriculum

• The scientific evidence is now overwhelming:
climate change is a serious global threat,
and it demands an urgent global response.

• Climate change could have very serious
effects on growth and development.

• The costs of stabilising the climate are
significant but manageable; delay would be
dangerous and much more costly.

• Action on climate change is required across all
countries, and it need not cap the aspirations
for growth of rich or poor countries

• A range of options exists to cut emissions
(of greenhouse gases); strong, deliberate
policy action is required to motivate their
take up.

• Climate change demands an international
response, based on a shared understanding
of long terms goals and agreement on
frameworks for action.

John Loughhead, a leading scientist at the UK
Energy Research Centre, indicates that this has
significant implications for the UK. He writes:

Energy will inevitably become less available
and more expensive than it has been for the
past few decades. The change will be
permanent. Adapting to this scenario while
maintaining the UK’s standard of living will
require fundamental changes in the way we
produce and use energy. All sources of energy
will be required.

The Office of Science and Technology has this
to say about energy and transport:

• Transport is a one of the major causes of the
carbon emissions that cause global warming. 

• Transport was responsible for 25% of carbon
emissions and over 50% of oil use across the
world in 2003

• Most transport emissions are due to road
travel but air travel is projected to grow
200 – 300% between 2000 and 2030

• Middle income countries such as China,
India, Brazil and Mexico, are moving towards
the levels of automobile and aviation use
in developed countries.

Although government reports and press
releases that deal with environmental issues
may appear dry to pupils it is important that
we find ways to make them palatable and
interesting as part of our work in education
for sustainability.

The best intentions … 
So the internal combustion engine that powers
the cars and lorries on our roads is the basis of
the problem. This is an interesting example of
impact beyond intended benefit. Karl Benz and
the other Victorian engineers and designers
who developed the motorcar were not of
malign intent. They saw what they were doing
as providing considerable benefit to many
people. And the motorcar has been highly
beneficial to many individuals, communities and
societies. But we know that the impact of the
motorcar in addition to providing benefits has
been to contribute significantly to global
warming, kill one person every minute world
wide, and caused the demise of many small,
localised communities.  Teaching pupils the
importance and difficulty of dealing with the
legacy of a technology, in this case, the
motorcar, is an important lesson in education
for sustainability.

Causes for concern justified
In October 2006 the government published the Stern Review on the
Economics of Climate Change. This report made clear that the situation facing
the world is very serious. Here are some quotes from the executive summary:
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Education for sustainability
Engaging pupils with the politics of environmental legislation is an important part of
education for sustainability. David Barlex suggests that considering transport issues
can help promote cultural understanding - a key concept in the new requirements.

Karl Benz and
his first motorcar

http://www.hm-treasury.gov.uk/independent_reviews/stern_review_economics_climate_change/sternreview_index.cfm
http://en.wikipedia.org/wiki/Karl_Benz


Beliefs and expectations
The way we use transport and our expectations
of what we should be able to do have changed
over the past 50 years.
Just after the Second World War in the 1950’s
peoples’ beliefs were along the following lines:

• We will build more roads and railways
for the future

• We have plenty of fossil fuels to last
into the future

• The most important thing is for
the economy to be doing well

• Only the rich will be able afford
to travel abroad regularly.

Changes in society and increased prosperity for
many in the UK have led to people now holding
a different set of beliefs:

• We need the roads and railways
to work better

• We are running out of fossil fuels

• Economy is important but we are also
concerned about the environment

• Most people can all travel where
and when they want to.

But the Stern Review and the majority of
scientific opinion argue that we cannot carry on
behaving in the same way, so it is important to
ask, “What should we be believing about the
way we use transport in the future?” 

Here are some suggestions which deliberately
challenge current beliefs:

• The transport system will be intelligent
and communicate to its users

• We will be using alternatives to fossil fuels

• Economic activity will be in harmony
with the environment

• We will only travel when there are
no other alternatives.

Engaging pupils with the way opinions change
over time, as issues of concern become
apparent in a society, is another important
lesson in education for sustainability, especially
within design & technology as the concerns
and their potential solutions will have
technological dimensions.

It’s political
We are not isolated from the rest of the world
and an important feature of the STERN report
was the need for an international, coordinated
and consistent response. This will not
necessarily be easy to achieve and politicians
in the UK will need to bring influence to bear
on other country’s leaders in order to make
progress that sets a good example from the
developed world and does not detract from
the ambitions of developing nations. This recent
headline in the Times will probably become
more typical in the future.
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Engaging pupils with the politics of
environmental legislation is an important part
of education for sustainability. Whilst this may
not have been a mainstream activity within
design & technology in the past the key
concept of cultural understanding in the new
requirements should encourage us to bring
this into our teaching.



Technology to the rescue – well maybe
One approach to the problem is to rethink the
motorcar. An obvious approach is to design cars
that run on rechargeable batteries. There might
be problems with the environmental impact of
the materials used to make the batteries but
assuming that problem can be solved an
electric car seems a good solution – no carbon
emissions at all. General Motors produced an
electric car, the EV1, during the 1990’s but
despite its environmental benefits GM recalled
all the vehicles before their leases ran out and
crushed the vast majority despite lease holders
offering to pay the residual lease value. This
sorry story is relayed in the documentary film
“Who killed the electric car?” available as a
DVD from Sony Pictures Home Entertainment.
Clearly a range of vested interests were aligned
against the EV1 particularly the oil companies
worried about losing profits but also GM who
were concerned about losses incurred in
maintaining the manufacture of the EV1 arguing
that there was little consumer interest.

An alternative to an electric car is a hybrid, a
car that makes use of both a conventional petrol
engine plus a battery driven electric motor.
Toyota produce the Prius a hybrid car for which
they claim the following benefits:

• Greater efficiency leading to reduced carbon
dioxide and nitrogen oxide emissions
compared with a conventional petrol engine

• A quieter drive due to the virtually silent
running of the electric moto

• A quiet powerful acceleration equivalent
to a 2 litre petrol engine

• The potential for the electric motor component
of the system to be linked with other fuel
systems e.g. hydrogen or bio fuel as these
become available.

There are already motor vehicles that use
hydrogen as a fuel. The hydrogen is generated
by means of a fuel cell. The fuel cell enables
hydrogen to combine with oxygen to produce
water vapour and in so doing generates an
electric current that drives an electric motor.
The only emission is water vapour so in theory
this is very environmentally friendly. The
downside is that the vehicle has to carry a tank
of liquid hydrogen and there is some consumer
resistance as hydrogen is inflammable and
potentially explosive. Of course this applies to
gasoline as well. GM Opel have been working
on a hydrogen fuel cell version of the Opel
Zafira for several years now. They argue for a
network of hydrogen refuelling stations similar
to the petrol stations we have already.
So it appears that the large scale production of
hydrogen is a key to this approach to reducing
the environmental impact of transport. BP have
been developing hydrogen energy technology.
The Hydrogen Energy's project at Peterhead,
Scotland, is designed to reduce greenhouse gas
emissions by capturing carbon dioxide (CO2)
and storing it safely and permanently. The plant
will convert natural gas from North Sea fields
into hydrogen, a clean-burning gas, and CO2.
The hydrogen gas will be used to fuel a
475MW power station while up to 1.8 million
tonnes of carbon dioxide per year will be
transported offshore and stored in deep
underground oil reservoirs where it will be
used to enhance oil production.

Intelligent cars?
It is not only the engine of cars and their fuel
that will change in the future. The aim is to
build artificial intelligence and communication
systems into the car so that human error is
eliminated as far as possible and transport is
used more efficiently. This endeavour is already
well underway. The Defense Advanced
Research Projects Agency (DARPA), the central
research organization of the United States
Department of Defense. Congress has
authorized DARPA to award cash prizes to
further DARPA’s mission to sponsor
revolutionary, high-payoff research that bridges
the gap between fundamental discoveries and
their use for national security. DARPA has
technologies needed to create the first fully
autonomous ground vehicles capable of
completing a substantial off-road course within
a limited time.

Enabling an
autonomous
vehicle to find
its way in the
desert is one
thing, getting
such a vehicle
to drive safely
in traffic is another matter but given the
success of the desert vehicles the competition
has now been extended to become the DARPA
Urban Challenge. This is scheduled to take place
November 3, 2007, and further advances
vehicle requirements to include autonomous
operation in a mock urban environment.
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EV1s – crushed despite their
friendliness to the environment

The Prius from Toyota uses both a conventional
petrol engine and a battery driven motor

BP’s Peterhead site converts natural gas
into clean-burning hydrogen

http://en.wikipedia.org/wiki/General_Motors_EV1
http://en.wikipedia.org/wiki/Who_Killed_the_Electric_Car%3F
www.hybridsynergydrive.com/top.html
www.bellona.org/english_import_area/energy/33798
www.hydrogenenergy.com/default.aspx?m=2
www.hydrogenenergy.com/FullStory.aspx?m=17
http://en.wikipedia.org/wiki/DARPA_Grand_Challenge 


The Foresight Vehicle Technology Roadmap shown below describes the innovations that are
likely to occur in vehicles over the next 20 years. Some of these developments will take place
in the lives of pupils who are in the classroom now. An important element of education for
sustainability will be to introduce pupils to technologies before they become commonplace in
our society so that they an enter into the debate about their desirability.

Useful resources
Here are details of two free resources that you
can use to help your pupils consider transport
and global warming and contribute to education
for sustainability:

Is the motorcar a blessing or a curse?
This is available at the Nuffield primary design
& technology website .
There are three variations
of this activity, all of which
involve working with ICT.
Develop a presentation to
the parents of the children
who attend your school or
to your local authority to
inform them of the impact
of the motorcar on our lives and challenge
them to suggest ways in which they can help
tackle the problems. Or develop a presentation
to young engineers and scientists to inform
them of the impact of the motorcar on our
lives and challenge them to suggest
technical developments that will help tackle
the problems.

The aim of this activity is to engage young
people with the dilemma currently facing
society over the use of the motorcar, it is
useful but harmful, to give them a voice
about the issue and audiences to whom
they may address their concerns.

The audiences are significant. The first, parents,
will be users of motor cars and the pupils may
influence the way they use their car particularly
with regard to taking pupils to and from school.
The second, the local authority, has significant
power over the deployment of public transport
and traffic access to town and city centres.
There is the possibility that the pupils might
influence local government. The third,
engineers and scientists, have some
responsibility for technical developments and
the pupils will be able to discuss the
possibilities and limitations of modern
technology and begin to appreciate the limited
nature of “technical only’ solutions to complex
problems as well as making contact with
potential career role models.

This is an activity that will provoke pupils to
consider how their lives are, at the moment,
being shaped by technology. 
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The Foresight Vehicle Technology Roadmap describes the innovations that are likely to occur in vehicles over the next 20 years

Change of place
(how we use transport now and in the future)
This is available at the Nuffield secondary
design & technology website. This activity
provides pupils with the opportunity to use
their understanding of new and emerging
technologies with their comprehension of how
the way we live and work
might change in the future
to develop proposals for
new sustainable cities
which incorporate the life
style requirements the
pupils feel are important.
It will provoke pupils to
do more than consider the
remediation necessary to
alleviate impact beyond
intended benefit. This activity gives pupils
the responsibility for deciding how new and
emerging technologies will be used to create
the environment of their future.

On transport, cities and
intelligent infrastructures
- a project for the
secondary school curriculum

FORESIGHT

OFFICE OF SCIENCE AND INNOVATION

change of  place

how we use transport now 
and in the future

www.primarydandt.org/resources/extra-resources,1161,NA.html
http://www.secondarydandt.org/
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For further reading on key issues influencing the teaching of
design & technology, see the recently published:

Design & technology for the Next Generation
a collection of provocative pieces written by experts in their
field, to stimulate reflection and curriculum innovation.

Available  from the educational publishers CliffeCo at

www.dandt-thebook.com

This article is one of a series available
on the Nuffield Secondary D&T website.

www.secondarydandt.org
Embedded links in this article

Stern Review
www.hmtreasury.gov.uk/independent_reviews/stern_review_economics_climate_c
hange/sternreview_index.cfm

Karl Benz
http://en.wikipedia.org/wiki/Karl_Benz

Hydrogen energy
www.hydrogenenergy.com/FullStory.aspx?m=14

EV1 
http://en.wikipedia.org/wiki/General_Motors_EV1

Who killed the electric car?
http://en.wikipedia.org/wiki/Who_Killed_the_Electric_Car%3F

PRIUS
www.hybridsynergydrive.com/top.html

Opel Ziafra
www.bellona.org/english_import_area/energy/33798

BP Hydrogen energy
www.hydrogenenergy.com/default.aspx?m=2

Peterhead, Scotland
www.hydrogenenergy.com/FullStory.aspx?m=17

DARP
http://en.wikipedia.org/wiki/DARPA_Grand_Challenge

Nuffield primary design & technology
www.primarydandt.org/resources/extra-resources,1161,NA.html

Nuffield Secondary design & technology
www.secondarydandt.org/news/pupils-to-design-cities-of-the-future,38,SNS.html
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