Planning SSIBL lessons
Authenticity (ASK)
What questions can you pose that are going to be interesting, relevant to the students?
How will you introduce your lesson (or series of lessons) to make it authentic, relevant to
your pupils?

Enacting SSIBL (FIND OUT)
What type of inquiry are you using?
What is the socio-scientific context you are
using?

Resources: what will you need? Will you
include a practical investigation? How will
you organise students in order to manage
discussions?

How are you going to address
personal/social/global dimension of topic?

What are the (a) subject knowledge and (b) skills (practical, working scientifically skills,
social skills) you aim to address?

Assessment: what will you do to assess progress and outcomes (e.g. what questions will you
ask? What tasks will you include?)

Taking action (ACT)
What possible actions could you ask students to take (on a personal/social/global level)?
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Testing drugs on animals resources
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Argument template for each group/role

Our position is that…

The evidence to support our position is….

This evidence supports our position because….

Arguments against our position are….

I would convince someone who doesn’t believe us by…

(adapted from IDEAS Resources Pack,
https://www.stem.org.uk/elibrary/collection/3308/ideas-evidence-and-argument-in-science-ideas-pack)

Expressing individual views
1. Would you sign a petition for a ban on using animals to test new drugs?
(make sure you provide reasons to support your view)

2. What extra information might you need to help you make an informed decision?

What questions would you like to ask before making a decision?

3. Look at your answer for question 1; Have you changed your mind in any way?

What three points do you consider to be the most effective in backing up your personal
view?

4. What action would you take to promote your position on this issue?
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Websites for finding information on using animals in medical research
•

http://www.aboutanimaltesting.co.uk/using-animals-testing-pros-versus-cons.html

•

http://www.bbc.co.uk/ethics/animals/using/experiments_1.shtml

•

http://www.bbc.co.uk/ethics/animals/using/facts.shtml

•

http://www.nature.com/news/2006/061211/full/news061211-9.html

•

https://www.gov.uk/guidance/research-and-testing-using-animals

•

http://www.pro-test.org.uk/2006/04/why-animal-research-is-important-and.html

•

http://www.understandinganimalresearch.org.uk/about-us/science-actionnetwork/forty-reasons-why-we-need-animals-in-research

•

http://www.understandinganimalresearch.org.uk/how/myths-and-facts

•

http://www.understandinganimalresearch.org.uk/how/understanding-animalprocedures/reducing-suffering/

•

http://www.understandinganimalresearch.org.uk/about-us/science-actionnetwork/forty-reasons-why-we-need-animals-in-research/

•

http://scienceblog.cancerresearchuk.org/2011/06/21/animal-research-is-helping-usbeat-cancer/

Possible roles to assign to groups of students
•

Drugs company representative

•

Animal owner

•

Research scientist

•

Patient

•

Medical student
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An example of a case study based on a research scientist

Katie is a biomedical research scientist.
She has a background in genetics and her
work focuses on cancer research. Her
work involves investigating genes that
are faulty, reasons that cause
abnormalities in genes, which can then
cause cancer, and how to treat them. As
part of her work, she has to carry out
tests using animals. This is because new
treatments that Katie and her team
develop are dangerous to test on
humans directly. In fact, in the UK it’s
required by law that all new drugs, including those for cancer, are tested in animals
before given to patients. Katie and her colleagues in the lab she is working have to
follow very strict procedures and rules when designing experiments that involve animals
to make sure that pain is minimised and the animals feel comfortable in their
surroundings. The researchers also try to make sure that this testing is absolutely
necessary, and Katie always tries to explore alternatives like making tests on cells taken
from human patients, or using computer models to test what happens to cancer cells
when a new drug is used.
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Climate change scenario
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Climate change
is…

Evidence to support…

Evidence against…

human-made
(anthropogenic)

naturally
happening
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Renewable resources scenario

Energy Resources

What evidence is there to support
this?

What evidence is there against this?

We have enough sources of
electrical energy to
maintain our current
consumption without the
need for nuclear power
plants

We must build new nuclear
power plants, whatever the
cost

This work has received funding from the European Union’s Seventh
Framework Programme for research, technological development and
demonstration under grant agreement no 612438. www.parrise.eu

11

A SSIBL pledge

For myself:

For my teaching:

For myself:

For my teaching:

This work has received funding from the European Union’s Seventh
Framework Programme for research, technological development and
demonstration under grant agreement no 612438. www.parrise.eu

12

SSIBL summary handout

An introduction to Socioscientific Inquiry-Based
Learning
Andri Christodoulou, Marcus Grace

Key ideas and terms
Responsible Research and Innovation (RRI)
RRI engages the public and stakeholders with scientists in scientific enterprises aiming to create
products and advance scientific fields based on the principles of ethical acceptability, social desirability
of products, and sustainability. In this context, science is done with and for society. The processes
adopted to promote RRI include (a) diversity and inclusion, (b) openness and transparency, (c)
anticipation and reflection, and (d) responsiveness and adaptive change.
Inquiry-based learning (IBL)
IBL involves an authentic open-ended question or hypothesis formulated by students or teachers.
Inquiry is about seeking knowledge through evidence to answer authentic questions, and it is
underpinned by: student interest, research, questioning and the collection and interpretation of
evidence. Students need to feel empowered to direct their own learning, but this needs teacher support
(scaffolding). The level of support provided can vary depending on the context, topic and pupils (e.g.
open inquiry, guided inquiry, structured inquiry, confirmation inquiry). Within science classrooms, IBL
can take different forms (e.g. controlling variables investigations, identification and classification, using
secondary sources, surveys and correlations, using experimental models and analogies to explore an
explanation)
Citizenship Education (CE)
Citizenship education aims to create citizens that are able to make informed decisions about and within
their societies/communities. Citizenship can be considered on a continuum from citizens that are
personally responsible (e.g. behaving responsibly without questioning why), to participative citizens,
who are those that behave responsibly within their community and take action, and finally, socially
responsible citizens that critically consider and reflect on issues of social justice and take action
accordingly.
Socioscientific Issues (SSIs)
SSIs issues which have a basis in science but also have a potentially large impact on society. So SSIs are
closely linked to scientific literacy and citizenship. They involve values and ethical reasoning, forming
opinions and making decisions at personal or societal level. SSIs are controversial in nature, as there is
often not a definitive answer or solution to them. Instead different views or possible explanations might
be put forward. This means that students need to be able to evaluate risk and consider the uncertain
nature of knowledge in their decision-making process about SSIs, and understand the role and use of
evidence in scientific practices.
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The overall aims of SSIBL are to:
- encourage young people to participate in research and innovation issues influenced by science and
technology
- promote interest in science, mathematics and technology so they can become scientific
researchers of tomorrow
- encourage young people to act as informed social agents through scientific inquiry informing
responsible research and innovation
So what is SSIBL?
Socio-Scientific Inquiry Based Learning operationalises RRI in the context of education. It is learning
through asking authentic questions about controversial issues arising from the impacts of science and
technology in society. These questions are open-ended, involve participation by concerned parties, and
are aimed at solutions which help to enact change. An important end point of SSIBL is to promote action.
SSIBL inquiries can be short term or long term. Short term inquiries can complete the outcomes in one
or two lessons. Examples of SSIBL inquiries in school might be: situating a feeder for nesting birds;
designing a poster to reduce school energy consumption; organising a system for building the school
compost heap; bringing in plants for a community garden; producing a leaflet to show how to estimate
maximum salt intakes.

How do we create SSIBL environments?
A. Identifying authentic questions (ASK)
SSIBL issues should be ‘authentic’, i.e. problems and issues relevant to students in the ‘real world’,
which students want to engage with and solve. Authentic situations are often complex and
controversial, as there might not be overall agreement about solutions. It is important to tap into
students’ interests but also generate scenarios in which students can position themselves and hence
invoke interest. When students have polar views this can often stimulate interest in other students
because they can reflect on where they stand in relation to extreme positions.
B. ENACTION – using socio-scientific inquiry based learning activities (ACT)
At this stage, students work on identifying the best way to provide an answer to the question posed,
and then carry out their investigations. Some important aspects to consider during this stage are:
Nature of Science (NOS)
Teachers need to encourage relevant experiences for students to appreciate:
- science in a social context
- science as human endeavour and as a human construct with its checks, constraints and
opportunities
- how scientists work, and how they co-operate with each other and with lay stakeholders in
achieving ends in research and development
- scientific procedures such as asking scientific questions, making hypotheses and predictions,
collecting and interpreting data and communicating results
- the uncertainties in how science is modelled, produced and applied
- scientific and technological outcomes are governed by a certain amount of risk and unpredictability
and include social factors such as experience, trust and scientist-lay dialogue.
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Scaffolding inquiry
Scaffolding is a central part of social constructivist learning. It is the process of giving appropriate
support to students to help them learn something which they could not achieve on their own. Support is
given at a stage when the student is ready for it and can then be phased out when the student has
acquired the required competence. The nature of the support depends on the students’ existing
knowledge, skills, experience of the context, etc., in science and in non-scientific things. So the teacher
will have to find this out for students in each class (e.g. by questioning pupils or giving them a test, etc.).
It is, for example, unlikely that students can pursue an inquiry if they lack the necessary knowledge and
skills. You can think about scaffolding at the design phase (how can you differentiate the way in which
you have designed your lesson and resources to support students during their inquiries?) or the
implementation phase (what questions are you going to ask different groups? How is your questioning
going to scaffold students in constructing, justifying and evaluating their ideas, investigations,
conclusions?).
Mapping the controversy
Mapping is to help students in identifying precisely what the controversy or problem is. It includes:
identifying the nature of the controversy (the focus of the question, evidence, values, interest positions,
priorities); the main stakeholders (which individuals, campaigning groups or national/international
organisations are prominent players); the affected parties (who or what stands to gain or lose by the
outcome of the controversy); considering the links between personal and social, local and global, the
present and the future.
Promoting deliberation, reflection and collaboration
SSIBL is participative. If students have little experience of constructive dialogue in school (or at home)
then these interactions need to be built up carefully - maybe by starting with small activities such as
brainstorming together in class, small well-defined group activities in which students learn procedures
such as listening respectfully, feeding back, ensuring everyone in the group has a chance to speak.
Concept cartoons are useful for promoting discussion. Appropriate teaching approaches include:
supporting exploratory class and group discussions; encouraging openness, honesty, willingness to listen,
respect for others, criticality; sensitivity to emotions and strong feeling; willingness to challenge and
promote discussion of controversy without injecting own biases; ability to reflect present alternative
viewpoints where necessary; encouraging students to discuss what they have and have not achieved
throughout the inquiry and to evaluate how they might change strategies in the future; ensuring all
students participate meaningfully.
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C. Taking Action
A distinguishing feature of SSIBL is the ability to produce opportunities for action as a component of
inquiry. However, actions in themselves are only authentic if they emerge from the inquiry through
deliberation and reflection. Action can be seen in a broad sense. It could include such outcomes as:
making something (e.g. healthy drinks, a school vegetable plot, a poster encouraging fellow students to
walk to school rather than drive); writing to an MP; generating a petition; information, such as you tube
clips, to support improving personal actions (e.g. avoiding disposal of plastic cups); providing services
(e.g. recycling mobile phones). Teacher support can facilitate appropriate action through promoting
active links with agencies in and beyond school and identifying appropriate opportunities for action.

The SSIBL approach begins with real scenarios and all SSIBL scenarios have the following in common:
i.
Identification of a problem which can be solved to improve a situation through research.
ii.
The solution to the problem is genuinely open.
iii.
Draws on different funds of knowledge.
iv.
Connections to relevant science knowledge in the curriculum.
v.
Democratic deliberation of different perspectives.
vi.
Liaison with different agencies or networks either within or outside the school
vii.
Action taken based on research.
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This is an example of a SSIBL scenario based on the process of authentic questioning – enaction – action,
taking into account personal, social and global dimensions of the same topic.

Authentic Questions
You are baking a birthday cake
for a diabetic friend. What is the
best recipe?

Enactions
Teaching science based on SSI, CE, IBSE

Personal: What
does it feel like
to be diabetic?

Global: What
treatments
are available
for diabetes?

Social: What
cake can I bake
for my friend
who is diabetic?

Actions
Recipe for a ‘diabetic’ cake
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