The scientist of the future

Susan Greenfield and Martin
Westwell from the Institute for the
Future of the Mind consider the
needs of the future scientist.
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Think for a moment of all the
scientific and technological
developments in recent years, and
about the prediction that new innova-
tions will be introduced with increas-
ing frequency: surely we should con-
sider what the scientists of the future
will need?

As developments in communication
technologies make information even
more accessible, scientists are in dan-
ger of drowning in a sea of irrelevant
reports that range from scientific data
to folklore. Future scientists will need
the skills not only to transform infor-
mation into knowledge, but also to
select which information to consider.

In this century, the Internet is likely
to continue to be one of the main
sources of information for scientists.
Despite the ubiquitous nature of the
Internet and the general acceptance
that it is important (according to 82%
of pupils and 73% of people of work-
ing age), a substantial proportion of
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the population (30% of 9-19 year-olds)
have received no lessons on using the
Internet (Dutton et al., 2005). In fact,
only one-third (33%) of those children
who are daily and weekly users have
been taught how to judge the reliabili-
ty of online information, whereas 38%
trust most of the information on the
Internet (Livingstone & Bober, 2005).

There seems to be a gap between
the information processing abilities
and skills that will be required by the
scientists of the future and the educa-
tion that they receive. As the world
changes we need to ask ourselves an
important question: what is science
education for?

The first purpose of school science
education should be to give the next
generation of citizens who choose not
to continue their formal science edu-
cation the means by which to under-
stand science and how it works. Each
individual should be given the tools
to appreciate how real-world science
affects them and how they might
form their own opinions on issues of
science and technology. Some existing
and planned courses help to meet this
need, such as the UK’s Nuffield"' AS
qualification (ages 16-18) in ‘Science
for the Public Understanding’, with a
full A-level qualification (also for ages
16-18 but with more detail than the
AS) being considered for introduction
in September 2008.

But how can we teach the way that
science works? Think about what
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happens in a class experiment to
determine the boiling point of water.
One thing is certain: almost no-one
will achieve 100 °C unless they
already know the answer and are try-
ing to please the teacher. Skip will get
102 °C, Tania will get 105 °C, Johnny
will get 99.5 °C, Mary will get

100.2 °C, Zonker will get 54 °C, while
Brian will not quite manage to get a
result; Smudger will boil the beaker
dry and burst the thermometer. Ten
minutes before the end of the experi-
ment, the results are gathered: Skip
had his thermometer in a bubble of
superheated steam when he took his
reading; Tania had some impurities in
her water; Johnny did not allow the
beaker to come fully to the boil;
Mary’s result showed the effect of
slightly increased atmospheric pres-
sure above sea-level; and Zonker,
Brian and Smudger have not yet
achieved the status of fully competent
research scientists. At the end of the
lesson, each child will be under the
impression that their experiment has
proved that water boils at exactly

100 °C, or would have done were it
not for a few local difficulties that do
not affect the grown-up world of sci-
ence and technology, with its fully
trained personnel and perfected appa-
ratus. And yet that ten minutes rene-
gotiation of what really happened is
the important part; by reflecting upon
that ten minutes, the class could learn
most of what there is to know about

how science works (Collins & Pinch,
1993).

The second purpose of school sci-
ence education is to reach that small
proportion of students who go on to
higher education in science and/or to
work in science and technology. For
them, building a foundation of basic
knowledge and an understanding of a
scientific approach is important.
However, in a changing world, this
necessary foundation will not be suf-
ficient.

Modern-day and future science will
increasingly demand specialised pro-
ficiency from scientists, coupled with
an ability to work with other scien-
tists outside their own expertise. A
natural consequence of this specialisa-
tion within interdisciplinary teams is
that future scientists will have to rise
to the challenge of explaining their
science in ways that other scientists
and non-scientists can understand.
Chemists will have to engage with
psychologists, molecular biologists
with nanotechnologists, and neurosci-
entists with economists, until the
edges between the disciplines are
blurred. Even with the introduction of
new technologies, communication
and interpersonal skills will be more
important than ever.

The future scientist will have to go
a step further and engage with wider
society if science and technology are
to maintain their place at the heart of
modern culture. The majority of peo-
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ple who did not pursue a science edu-
cation will look to the minority to
help them make decisions and formu-
late opinions. However, the enthusias-
tic scientist will have to take this
responsibility seriously — it is not
about telling people what to think.

Professor Ian Diamond, the Chair of
Research Councils UK, recently said
that although a survey (MORI, 2005)
showed that more than 80% of adults
think science makes a good contribu-
tion to society and that science will
make our lives easier, we should be
doing more to increase this number.
The future scientist will be required to
play a part in ensuring that everyone
in society is adequately engaged in
science. Non-scientists should feel
able to contribute to scientific debates
with confidence in their opinions,
whether or not they agree that science
makes a positive contribution to soci-
ety. The integration of science with
wider society and future culture is
crucial for our social as well as eco-
nomic development, and this integra-
tion starts at school.

In a shrinking world, science is
becoming ever more global and this
international community of scientists
will be pivotal if we are to seriously
address worldwide problems such as
climate change and disease. Yet, in
this globalisation of science there is a
danger that we are dividing into
worlds of technological ‘haves’ and
‘have-nots’. Through initiatives such
as the Science Corps™?, the scientists
of the future will be able to use their
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skills and abilities to apply science
and technology to problems in both
the developing and developed
worlds.

The scientist of the future will need
to be equipped to ask the right ques-
tions and to find the right answers.
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