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Key project aim
•

Work with maths and science teachers to
enhance the teaching of risk by:
• developing pedagogical principles
• developing software tools/simulations
that support reflection, sharing and
perturbation of teachers’ knowledge
about the teaching and learning of
risk.

www.RISKatIOE.org

Significance of this research
•

•

Teaching of socio-scientific issues and
risk is already established in
PSHE/Citizenship, and Science (to a
limited extent)
We are bringing the
quantitative/mathematical perspective
together with the socio-scientific, through
teachers' inter-disciplinary working, and
novel software designs

N.C. Programme of study KS4 Mathematics
The importance of mathematics:
•
Mathematics equips students with uniquely powerful ways to describe,
analyse and change the world…students who are functional in
mathematics and financially capable are able to think independently in
applied and abstract ways, can reason, solve problems and assess
risk.
Key concepts:
•
Applying suitable mathematics: This requires fluency and confidence
in a range of mathematical techniques and processes that can be
applied in a widening range of familiar and unfamiliar contexts,
including managing money, assessing risk, problem-solving and
decision-making.
Statistics:
•
Probabilities: This includes applying ideas of probability and risk to
gambling, safety issues and the financial services sector, and
simulations using ICT to represent a probability experiment, such as
rolling two dice and adding the scores.
[SOURCE: KS4 Maths Programme of Study, QCA, 2008]

GCSE “21st Century Science” exam specification (OCR)

N.C. Science (KS4)
Programme of study KS4 Science:
•
How science works
•
Data, evidence, theories and explanations
•
Applications and implications of science
Pupils should be taught:
•
•
•

About the use of contemporary scientific and technological
developments and their benefits, drawbacks and risks.
To consider how and why decisions about science and technology
are made, include those that raise ethical issues, and about the
social, economic and environmental effects of such decisions
How uncertainties in scientific knowledge and scientific ideas
change over time and about the role of the scientific community in
validating these changes.
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Source:
OCR GCSE Science
Specification
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Inter-disciplinary potentials
• Most science teachers are teaching about risk as
part of socio-scientific issues, in unquantified
ways
• For most mathematics teachers, risk is a topic on
the horizon of the revised National Curriculum
which has not yet had impact on practice.
• We are interested in the scope for teachers’ interdisciplinary working to develop quantified
approaches to risk that bring mutual benefits to
the teaching of both subjects.
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Iterative (co)design
We aim to capture teachers’
knowledge about risk and about
teaching and learning of risk, and
the processes of how these
change, through the iterative
design of software

Inter-disciplinary working
We have worked with a small
group of 8 teachers, formed of 4
pairs of mathematics and science
specialists in the same schools.

Deborah’s Dilemma:
Information

3. Software

Rationale

Justification

Information about Deborah’s
Dilemma
• There are four buttons, each giving
information as on your sheets.
• Read each sheet in turn.
• What would be your recommendation
at the end of each?
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‘Actual’ (‘Scientific’) risk (the experts)
and ‘Perceived’ risk (the public)

The idea of risk
• Risk is a contested, even controversial
concept.

•

• How is this reflected in school
curricula and classroom practice?

Experts and ‘the public’ define risk differently
[Eijkelhof, H. M. C. (1990). Radiation and risk in
physics education, PhD thesis. Utrecht:
Rijksuniversiteit Utrecht. p.150.]

•

Scientists should focus on aspects of risk that
can be understood and judged.
[Medawar, quoted in Adams, 2005]

• How should it be reflected in school
curricula and classroom practice?

•

Risk has no objective existence but science can
provide guidance for that imagination.
[Adams, 2005]

Quantifying Risk
Risk is about the decision-making of
individuals and organisations, making
judgements in the face of uncertainty

Pedagogical Theory Component
Two

Pedagogical Theory Component
One
Risk is a multi-disciplinary subject that can
be (has to be!) addressed within
conventional school structures.

Deborah’s Dilemma:
Exploring consequences

Risk is multi-dimensional: likelihood,
impact, ethical considerations,....
Recognition of the various dimensions can
be stimulated by engaging with
contextualised socio-scientific dilemmas
and discussing the multi-faceted nature of
each dilemma.
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Models and modelling of risk
• Bringing together quantified and qualitative
approaches…
• Personal models, Formal models
• Decision-making scenarios
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Pedagogical Theory Component
Three
A modelling approach that encourages
making explicit the dimensions of specific
contextualised socio-scientific dilemmas in
executable models, and encourages
awareness of the consequences of their
characterisation of the dilemma.

Deborah’s Dilemma:
Coordinating the dimensions
Where would you position the
various risks?

Coordination in TURS
(Teachers)
• A tendency to flip between deciding for or against
the surgery.
• A range of personal models.
• Estimates of impact were not quantified
numerically, but in terms of severity
(mild/medium/severe, of operation side-affects,
and of everyday pain experience).
• Impacts of living with the pain seen as less
severe but more probable than the impacts of
surgery.
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Coordination in TURS
(Teachers)
• Richness in discussion:
• Identity: ‘Who is Deborah?’
• ‘Is doing high-impact sports central to her
life?’
• ‘Does she have dependent children?’
• Identity: ‘Who are we?’
• How valid is our information?
• The responsibility of making a
recommendation (e.g. Are we friends of
Deborah?).
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Coordination in TURS
(Students)

Coordination in TURS
(Students)
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Pedagogical Theory Component
Four
• Expressive tools can be designed that
support the co-ordination of the dimensions
of risk

Further discussion
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