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What is science? 
How is science practised by professional scientists? 

How does science work? 

What are the values that underpin science and scientific practices? 

How is Science and Society related? What are the implications of science in 
society? 



 Scientific attitudes 

 Experimental skills and investigations 

 Analysis and evaluation 

 Measurement 
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 What is science? 
 What underpins the science curriculum? 
 Why teach science? 
 What knowledge and understanding helps teachers?  

 
 

 



Chalmers, A. F. (2013). What is this thing called science?. 
Hackett Publishing. 

In a few lines try to 
provide what YOU think 
is the answer to this 
question 



Science is a creative, collaborative and culturally bound 
activity in which reliable knowledge is generated 
through diverse but rigorous methods; […] knowledge 
which could be subject to change depending on the 
collection of further evidence or reinterpretation of 
evidence.  
 

(McComas, W. F., & Olson, J. K. (1998). The Nature of Science in International Science Education Standards 
Documents. In W. F. McComas (Ed.), The Nature of Science in Science Education: Rationales and Strategies (pp. 41-52). 

Dordrecht: Kluwer.  
Osborne, J., Ratcliffe, M., Collins, S., Millar, R. and Duschl, R. (2003). What 'ideas-about-science' should be taught in 

school science? A Delphi study of the expert community. Journal of Research in Science Teaching, 40 (7), 692-720 
Osborne et al, 2003). 



Chen, S. (2006). Development of an Instrument to Assess Views on Nature of Science and Attitudes 
Towards Teaching Science. Science Education, 90, 803-819. 



• Scientific method and critical testing 
• Creativity 
• Historical Development of Scientific 

Knowledge 
• Science and questioning 
• Diversity of scientific thinking 
• Analysis and interpretation of data 
• Science and Certainty 
• Hypothesis and prediction 
• Cooperation and collaboration in 

development of scientific knowledge 
(Osborne et al., 2003) 

  

• Tentative 

• Empirical  

• Subjective and theory laden  

• Imaginative and creative 

• Socially and culturally embedded 

• Theories VS. laws 

• Observation vs. inference  

(Lederman, 1999)  

 



Creativity, imagination, prior knowledge and 
understanding, observation, inference, theoretical 
framework used to interpret empirical data 

(Lederman & Abd-El-Khalick, 1998) 





• http://www.youtube.com/watch?v=Dy8EsHZr6DI  
 

Li, R., & Orthia, L. A. (2015). Communicating the Nature of Science Through The Big Bang Theory: Evidence 
from a Focus Group Study. International Journal of Science Education, Part B, 1-22(Online First). 

http://www.youtube.com/watch?v=Dy8EsHZr6DI


Osborne, J. (2014) Teaching scientific practices: meeting the challenge of change. 
Journal of Science Teacher Education, 25, 177-196 



• In what ways are physics and chemistry different from  
o biology? 
o geology? 
o astronomy? 
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• Does a knowledge of the nature of science 
matter? 

• Will it make you a better teacher of science? 
• Does your view on the nature of science affect 

the way you plan and teach? 



Lotter, Harwood and Bonner (2007): four main areas influence the extent 
to which teachers are able (and willing) to adapt their teaching into an 
inquiry-oriented/constructivist approach: 

o teachers’ conceptions of science;  
o their ideas about the purpose of education;  
o their beliefs about their students and how they learn;  
o the teachers’ views on effective teaching  



Your view of the nature of science influences: 
1. The way you will teach science 
2. The way you communicate scientific ideas to others 
3. The approaches you will use to investigate scientific phenomena 

(e.g. type of investigations used) 
4. How you think and how you learn science 
5. How you would prefer your own students to learn 





  REAL WORLD 

Scientific theory/Explanation 

Observation/Experiment processes 

knowledge 



 

Osborne (2011) 

How scientists, psychologists and 
philosophers of science think science works… 



by Robin Millar & Jonathan Osborne (1998) 
 
10 key recommendations for science 
education for the future with an emphasis 
on Science for All, ideas-about-science, 
and  the use of ‘explanatory stories’ to 
present scientific knowledge at Key Stages 
1-4 (e.g. the particle model of matter, the 
germ theory of infectious disease, the gene 
model of inheritance, the heliocentric 
model of the Solar System) 
 
  

21st Century Science curriculum  

http://www.nuffieldfoundation.org/beyond-2000-science-education-future


• Democratic argument: in a democracy, it is desirable that as many people as 
possible can participate in decision-making; everyone should understand 
science in order to be able to participate in discussion, debate and decision- 
making about these 

• Economic argument: we need a supply of qualified scientists to 
maintain and develop the industrial processes on which national 
prosperity depends 

Vs. 

Science for the few? 

Science for all? 



‘The ever-growing importance of scientific issues in our 
daily lives demands a populace who have sufficient 
knowledge and understanding to follow science and 
scientific debates’  

 
Beyond 2000 (Millar & Osborne, 1998) 



•  teaching science for understanding 
‘for pupils to achieve well in science, they must not only acquire the 
necessary knowledge, but also understand its value, enjoy the 
experience of working scientifically, and sustain their interest in learning 
it. Pupils in schools need to discover the concepts revealed through 
observing scientific phenomena and conducting experimental 
investigations for themselves. Then they are more likely to continue to 
study science and use that learning for work, for family, and to contribute 
as informed citizens’ 

’ 



• In the best schools visited, teachers ensured that pupils understood the 
‘big ideas’ of science. They made sure that pupils mastered the 
investigative and practical skills that underpin the development of 
scientific knowledge and could discover for themselves the relevance 
and usefulness of those ideas.  

• Science achievement in the schools visited was highest when individual 
pupils were involved in fully planning, carrying out and evaluating 
investigations that they had, in some part, suggested themselves.  

• Teachers who coupled good literacy teaching with interesting and 
imaginative science contexts helped pupils make good progress in both 
subjects. 
 



• Aikenhead, G. S. (2006). Science Education for Everyday Life: Evidence-Based Practice. New York: 
Teachers College Press. 

• Black, P. & Wiliam, D (1998). Assessment and Classroom Learning. Assessment in Education 5(1) 
• Chalmers, A. F. (2013). What is this thing called science?. Hackett Publishing. 
• Chapman, B (1991) The overselling of science education in the eighties, School Science Review 

(76) 260 
• Donnelly, J. F. (2005). Reforming science in the school curriculum: a critical analysis. Oxford Review 

of Education, 31(2), 293-309. 
• Driver, R., Leach, J., Millar, R., and Scott, P. (1996) Young People's Images of Science. Buckingham: 

Open University Press.  
• Driver, R. & Oldham, V. (1986) A constructivist approach to curriculum development in science, 

Studies in Science Education, 13 
• Driver, R., Squires, A., Rushworth, P., & Wood-Robinson, V. (1994). Making sense of secondary 

science: Research into children's ideas. New York: Routledge 
• Lederman, N., & Abd-El-Khalick, F. (1998). Avoiding de-natured science: Activities that promote 

understandings of the nature of science. In The nature of science in science education (pp. 83-
126). Springer Netherlands. 

• Lotter, C., Harwood, W. S., & Bonner, J. J. (2007). The influence of core teaching conceptions on 
teachers' use of inquiry teaching practices. Journal of Research in Science Teaching, 44(9), 1318-
1347. 



• Millar, R., & Osborne, J. F. (Eds.). (1998). Beyond 2000: Science Education for the 
Future. London: King's College London.  

• Millar, R. & Osborne, J. (2006) Science  education for the 21st century in Wood-Robinson V. (ed) 
ASE Guide to Secondary Science Education.  Hatfield:ASE  

• OFSTED (2013). Maintaining curiosity: a survey into science education in schools. Available 
from: http://www.ofsted.gov.uk/resources/maintaining-curiosity-survey-science-education-
schools 

• Osborne, J. (2011). Science Teaching Methods: A Rationale for Practices. School Science 
Review, 93(343), 93-103. 

• Osborne, J. (2013). The 21st century challenge for science education: Assessing scientific 
reasoning. Thinking Skills and Creativity, 10, 265–279. doi:10.1016/j.tsc.2013.07.006 

• Osborne, J., Ratcliffe, M., Collins, S., Millar, R. and Duschl, R. (2003). What 'ideas-about-science' 
should be taught in school science? A Delphi study of the expert community. Journal of Research 
in Science Teaching, 40 (7), 692-720. 

• Zeidler, D. L., Walker, K. A., Ackett, W. A., & Simmons, M. L. (2002). Tangled up in views: Beliefs in 
the nature of science and responses to socioscientific dilemmas. Science Education, 86(3), 343-
367. 

• Ziman, J. Reliable Knowledge: An Exploration of the Grounds for Belief in Science. Cambridge : 
Cambridge University Press 
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• Consider how you can foster open, enquiry-based science 
thinking and doing when Working Scientifically with your 
pupils 

• Develop skills in encouraging your pupils to ask authentic 
questions, identifying researchable questions and planning 
strategies for pursuing inquiries which matter to them  

• Use scenarios and resources to show how socio-scientific 
issues, citizenship and responsible research approaches can 
be taught through inquiry learning in science lessons 

33 



Promoting Attainment of Responsible Research and 
Innovation in Science Education  
 
University of Southampton is one of 18 partners across 
Europe 

34 

www.parrise.eu  

http://www.parrise.eu/


How can we foster an open, enquiry science 
classroom when Working Scientifically? 

35 

Pupils should decide on the appropriate type of scientific 
enquiry to undertake to answer their own questions and 

develop a deeper understanding of factors to be taken into 
account when collecting, recording and processing data. 

They should evaluate their results and identify further 
questions arising from them (Working Scientifically, KS3) 

We need curious, inventive, responsible and sensitive scientists 
as well as scientifically-literate citizens in the 21st century...  



In groups of 3… 
 
 Share your notes from your mentor discussion and your 

own views on inquiry… 
 
 What types/topics of inquiry have you used, or seen 

happening, recently in your setting/school/classroom? 
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• Surveys and correlations (pattern seeking) 
• Using secondary sources 
• Controlling variables (fair testing) 
• Identification and classification  
• Using and evaluating a technique 
• Using experimental models and analogies to explore an 

explanation, hypothesis or theory 
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…it is the design, implementation, analysis and evaluation of a 
scientific investigation that is:  
• Question-driven: students have posed a scientific question they 

wish to investigate 
• Open-ended: there are various ways of approaching the 

investigation 
• Authentic – models ‘real science’, requires student ownership  

and relevance  
 



 What questions and problems are authentic? (i.e. problems and 
issues relevant to students in the ‘real world’, which students want 
to engage with and solve.  

 
 How can we create authentic contexts for our students? (e.g., 

working with agencies outside of school, using the students’ own 
interests, plurality of opinions) 
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• Ask a good question 
• Plan a strategy 
• Evaluate risk 
• Collect relevant data 
• Present data effectively 
• Process data 
• Interpret data 
• State a conclusion 
• Evaluate  a      conclusion 

Ask a good question which is 
important for you 

Socially-responsible 
Inquiry: 
raises personal 
awareness and possible 
personal action 

Place a good question within a 
societal context 
why is it important for society? 
how does it affect our society? 

Developing socio-scientific inquiry based 
learning (SSIBL) questions for investigation in 

science classrooms 



42 





http://www.edutopia.org/blog/inquiry-based-learning-asking-right-questions-georgia-mathis  

2. ‘What I see, What I think, What I wonder’ 

http://www.edutopia.org/blog/inquiry-based-learning-asking-right-questions-georgia-mathis


Inquiry-based learning within SSIBL 
involves taking action (e.g. 
proposing or implementing 

solutions to a problem) 

How? 



 How can we create opportunities for students to take action as a  
result of their investigations? 
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).  

 What is the role of the teacher in this process?  



‘Any issue which has a basis in science and 
has a potentially large impact on society’ 
(Ratcliffe & Grace, 2003) 
 

 Controversial 
 Emotional 
 Value-laden (ethical, moral, social dimensions) 
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sex education  

science environmental 
education 

 

health 
education 

drugs 
education 

PSHE 

citizenship 

education for sustainable 
development 



MAPPING CONTROVERSIES 

49 



 
 
 
 

What should be done about the 
badger cull controversy? 

50 



• Should there be an extensive culling programme?  
• Should badgers and cattle be vaccinated?  
• Should we keep the status quo and allow farmers to 

deal with the situation as best they can?  
• …or is there any other solution? 

 

Rietdijk, W., Christodoulou, A., Davies, P., Grace, M., Levinson, R., & Nicholl, J. 
(2017). Mapping controversies: A pedagogical approach for communicating about 
socioscientific issues. Paper presented at 48th Annual Australasian Science Education 
Research Association Conference 2017, Sydney, Australia. 

https://eprints.soton.ac.uk/cgi/eprintbypureuuid?uuid=6faf5575-a995-48d0-9ce4-1a0bc95481a7
https://eprints.soton.ac.uk/cgi/eprintbypureuuid?uuid=6faf5575-a995-48d0-9ce4-1a0bc95481a7


• Put ‘actors’ in boxes and put arrows and labels 
on the connections between the boxes 

• Make as many connections as possible 
• On the back/side, write down questions raised 

in your discussion during the mapping 
• At the end, write down (on your own) what you 

think should be done. 
Rietdijk, W., Christodoulou, A., Davies, P., Grace, M., Levinson, R., & Nicholl, J. 
(2017). Mapping controversies: A pedagogical approach for communicating about 
socioscientific issues. Paper presented at 48th Annual Australasian Science Education 
Research Association Conference 2017, Sydney, Australia. 

https://eprints.soton.ac.uk/cgi/eprintbypureuuid?uuid=6faf5575-a995-48d0-9ce4-1a0bc95481a7
https://eprints.soton.ac.uk/cgi/eprintbypureuuid?uuid=6faf5575-a995-48d0-9ce4-1a0bc95481a7


 What is the nature of the controversy? (the focus of the question, 
evidence, values, interest positions, priorities);  

 Who are the main stakeholders? (which individuals, campaigning 
groups or national/international organisations are prominent players) 

 Who are the affected parties? (who or what stands to gain or lose by 
the outcome of the controversy) 

 What are the personal, social, local, global, present and future 
dimensions of the issue? 
 



• Small group discussion/Whole class debate 
• Role Play/ simulations 
• Consequence mapping (using ‘what if’ questions) 
• Heads and hearts (rational decisions v emotional decisions) 
• Evaluating media reports (and writing their own) 
• Probability and Risk (how risk statistics are derived, etc) 
• Decision-making frameworks (What should be done? why and how?) 
• Rights v responsibilities  
• Story-telling 
• Using real case studies  
• Using visiting ‘experts’ 

Grace, M. (2010) Science for Citizenship, In: Frost, J. (ed.) Learning to Teach Science in the Secondary School (3rd Edition), pp 218-232. London: 
Routledge 



http://nuffieldbioethics.org/education/  

http://www.britishscienceassociation.org/crest-intro  

http://nuffieldbioethics.org/education/
http://nuffieldbioethics.org/education/
http://www.britishscienceassociation.org/crest-intro


Should we kill the grey 
squirrels? The Big Bag Ban 

http://www.theguardian.com/environment/2012/sep/05/red-grey-
squirrels-cornwall  

http://www.engagingscience.eu/en/  

http://www.theguardian.com/environment/2012/sep/05/red-grey-squirrels-cornwall
http://www.theguardian.com/environment/2012/sep/05/red-grey-squirrels-cornwall
http://www.engagingscience.eu/en/
http://www.engagingscience.eu/en/
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Dialogic teaching includes aspects like discussion, 
argumentation, exploratory talk and reciprocal 
teaching placing an emphasis on the active 
involvement of pupils in the learning process  
 Collective 
 Reciprocal 
 Supportive 
 Cumulative 
 Purposeful 

 



• reasoning process through dialogic interaction (Driver, Newton & 
Osborne, 2000) 

 has an emphasis on evidence 
 requires social and communication skills 

• Written or verbal 
• It’s what scientists do - scientists often engage in argument 

construction about what data to collect and how to interpret them 
(Bricker & Bell, 2008) 

 
 





EVIDENCE 

EVIDENCE 

EVIDENCE CLAIM 1 

      NOT                      
 
 
   because  

 

CLAIM 2 

EVIDENCE  
& 

REASONING 

REASONING  

Rebuttal 

Claim – Evidence – Reasoning 
 

McNeill, K. L., & Krajcik, J. S. (2011). Supporting Grade 5-8 Students in Constructing Explanations in 
Science: The Claim, Evidence, and Reasoning Framework for Talk and Writing. Pearson. 



Claim: a statement or conclusion that answers the key 
question/problem 
Evidence: scientific data that support the claim. The data need to be 
appropriate and sufficient to support the claim 
Reasoning: a justification that connects the evidence to the claim. It 
shows why the data count as evidence by using appropriate and 
sufficient scientific principles 
Rebuttal: Recognizes and describes alternative explanations, and 
provides counter-evidence and reasoning for why the alternative 
explanation is not appropriate 

McNeill, K. L., & Krajcik, J. S. (2011). Supporting Grade 5-8 Students in Constructing Explanations in Science: The 
Claim, Evidence, and Reasoning Framework for Talk and Writing. Pearson. 





Students work in groups of 4 
to sort evidence into four 
categories: for and against 

the volcanic eruption theory; 
for and against the 

meteorite collision theory 

Written argument: students 
write up their arguments 
based on what they think; 

they need to provide a 
statement, their evidence 
and reasons for their view 

‘Line of Truth’ 
Based on their written 

arguments students are 
asked to take a position; 

students supporting one of 
the theories should stand in 
opposite sites of the room; 
undecided students in the 

middle 

Students with opposing 
views are paired and asked 

to discuss and using as much 
evidence and reasons as 

possible, to convince each 
other of their view 

Reflective plenary focused 
on role of evidence, 

scientists’ creativity and 
imagination, uncertainty of 

science 

(Christodoulou, 2012) 



Questioning  
o - to scaffold and support learning 
o - to assess learning 
o - to challenge students’ ideas  
o - to model the types of questions you would like 

your students to use (why? How do you know? 
What is the evidence? What is the scientific 
explanation?) 



“When teachers ask questions they typically wait 1 second or less for 
the students to start a reply; after the student stops speaking they begin 
their reaction or proffer the next question in less than 1 second” 
But: 
When teachers wait for 3 seconds or more then, “there are 
pronounced changes in student use of language and logic as well as in 
student and teacher attitudes and expectations” 

(Rowe, 1986, p.43) 
 



A model for scaffolding and  
establishing understanding through 
argumentation 

construct 

justify evaluate 

Christodoulou & Osborne (2014) 



• Accountable to the community 
• Accountable to standards of reasoning 
• Accountable to knowledge  

Michaels, S., O’Connor, C., & Resnick, L. (2008). Deliberative Discourse Idealized and Realized: Accountable Talk 
in the Classroom and in Civic Life. Studies in Philosophy and Education, 27(4), 283-297. 
 
O’Connor, C., & Michaels, S. (2007). When is Dialogue ‘Dialogic’? Human Development, 50, 275-285 
 
Resnick, L.B., Michaels, S., & O’Connor, C. (2010). How (well-structured) talk builds the mind. In Preiss, D.D. & 
Sternberg, R.J. (Eds), Innovations in Educational Psychology Perspectives on Learning, Teaching, and Human 
Development. (pp.163-194). New York: Springer.  
 



 Well what do you think? 
 

 OK, what would those fish like features be? 
 

 Right, when you say most of the time where does it 
live the rest of the time? 
 

 So would that feature be a fish or a mammal feature 
do you think? That sometimes it puts its head out of 
the water and it breathes the air. 
 

 Ok so what do fish do, how do they get their oxygen? 
 

 They have gills, which is a different way of doing it, 
any other things maybe to do with how it lives, so its 
behaviour? So it doesn’t just have to be things you can 
see. 
 

 OK, Like a clicking sound, and what sort of thing 
would that be, do you think that is a mammal like 
feature or is that a fish like feature? 
 

 Ok so you think it is a fish like feature, why do you 
think it is a fish like feature? 
 

 Yes normally, that’s how they talk to one another, 
how they communicate, why do you think it is not a 
fish like feature? 

https://www.pstt-
cpd.org.uk/ext/cpd/argumentation/unit2-
axolotl.php  

https://www.pstt-cpd.org.uk/ext/cpd/argumentation/unit2-axolotl.php
https://www.pstt-cpd.org.uk/ext/cpd/argumentation/unit2-axolotl.php
https://www.pstt-cpd.org.uk/ext/cpd/argumentation/unit2-axolotl.php


Groupwork strategies 
 Talk partners  
 Listening triads 
 Pairs to fours 
 Groups of 4-6 
 Jigsaw method: experts 

& envoys  
 ‘Think – Pair – Share’ 
 Line of ‘Truth’ 

Groupwork roles 
 Recorder 
 Researcher 
 Presenter 
 Questioner  
 Group 

Leader/Coordinator 
 Time Keeper 
 Observer  
 



Listening 
triads 

Listening skills 

Questioning  

Note taking 

Explaining-
Speaking 

Sharing ideas 

Application and 
consolidation of  new 

knowledge 

Mixed or 
same ability 

Groups of  3, each 
with a specific role 

Speaker, 
Questioner, 

Recorder 



• Purpose of the activity – what is the intended learning outcome? 
• Group structure – how many in a group? 
• Responsibilities with a group – what are students doing at each point? 
• Students’ ability levels, skills and interests– what are they able to do? 

Same ability or mixed ability groups? What will engage and interest 
them? 

• What is your role during groupwork?  
• Listening to the pupils’ discussions, questions, views etc. 
• Anticipate /plan for the pupils’ responses, questions, ideas in relation 

to your activities and topic… 



In order for groupwork activities to be effective you need to ensure 
that: 
 

o Ground rules of talking, sharing and behaving within the 
group are established 

o Each student has a clear role within the group 
o There is a clear objective and final outcome that students are 

working towards 
 



• We share our ideas and listen to each other  
• We talk one at a time 
• We respect each other’s opinions 
• We give reasons to explain our ideas 
• If we disagree we ask ‘why?’ and how do you know? 
• We try to agree in the end 
• If we don’t understand we ask ‘can you explain that to me?’ 

Thinking Together Project  
(http://thinkingtogether.educ.cam.ac.uk/about/)  

http://thinkingtogether.educ.cam.ac.uk/about/


 Pairs of KS3 pupils discussing ideas about energy sources and 
climate change, with the goal being to reach consensus or to 
convince their pair of their view 

 The quality of discourse in the consensus group was significantly 
better than the persuasion group  

 Students used more evidence, and considered all alternatives 
before making a decision on which idea is better, or coming up with 
a solution of their own  



Divide students into 2 groups 
and ask them to gather 

information to construct an 
argument: 

(a) Climate change is due to 
human activity 

(b) Climate change is occurring 
naturally   

What have you found about 
global warming? 

Students analyse their 
information within their 

groups 

Envoys – create new groups of 
four (2 from each position) 

and ask them to put together 
their conclusions 

students return to their 
original groups to create a 

poster presenting their 
analysis & conclusions  

Children take the role of 
scientific experts who have to 
make recommendations to the 

government in relation to 
climate change 

Preparing Science Educators for Everyday Science  
http://www.ssieurope.net/deliverables.html  

Allow children time for 
personal reflection; what 
do they think individually 
and not just collectively  

http://www.ssieurope.net/deliverables.html


J. Osborne / Thinking Skills and Creativity 10 (2013) 265– 279  



• Speaking  
o when sharing ideas, negotiating solutions, convincing others, 

reaching a personal conclusion 
o evidence-based discussions (argumentation) 

• Writing  
o writing letters to involved parties expressing views and 

proposing solutions; creating posters to present results of 
groupwork; providing individual explanations of their own 
views and justifying these based on moral and/or scientific 
reasoning  

• listening and interpersonal skills 



 Students can act as scientists that need to communicate their 
findings to a wide range of audiences 

 Evidence-based discussion and constructing arguments: can pupils 
use evidence to support their viewpoints and develop 
explanations?  

 Can take the form of talks, debates, written reports, posters, 
letters, articles in newspapers and journals, blogs, drama, mime, 
dance, multi-media 
 



http://www.pstt.org.uk/e
xt/cpd/talking-
science/index.asp 

http://www.pstt.org.uk/ext/cpd/argumentation/
index.php  

http://www.pstt.org.uk/ext/cpd/talking-science/index.asp
http://www.pstt.org.uk/ext/cpd/talking-science/index.asp
http://www.pstt.org.uk/ext/cpd/talking-science/index.asp
http://www.pstt.org.uk/ext/cpd/talking-science/index.asp
http://www.pstt.org.uk/ext/cpd/argumentation/index.php
http://www.pstt.org.uk/ext/cpd/argumentation/index.php






Bagust, L., Davey, H., Lovelock, D., and Woods-Townsend, K. (2015) LifeLab: Me, My Health and My Children’s Health. LifeLab, 
University of Southampton, LifeLab BHF programme 2015 



http://www.thelancet.com/health-challenges-2040   
http://www.ucl.ac.uk/grand-challenges 
http://www.exeter.ac.uk/grandchallenges/challenges2015/obesity/   

http://www.thelancet.com/health-challenges-2040
http://www.ucl.ac.uk/grand-challenges
http://www.exeter.ac.uk/grandchallenges/challenges2015/obesity/


Out of 2976 families, only 
4 of a possible 369 
thought that their child 
was very overweight 

25% of parents 
thought it did not 
matter what their 
child ate – as long 
as they were 
growing properly  

(Williden et al., 2006)  

31% underestimated their 
child’s weight  

http://www.bbc.co.uk/news/health-32069699   

http://www.bbc.co.uk/news/health-32069699


http://www.bbc.co.uk/news/science-environment-19080824  

http://www.bbc.co.uk/news/science-environment-19080824
http://www.bbc.co.uk/news/science-environment-19080824
http://www.bbc.co.uk/news/science-environment-19080824
http://www.bbc.co.uk/news/science-environment-19080824
http://www.bbc.co.uk/news/science-environment-19080824
http://www.bbc.co.uk/news/science-environment-19080824


• Cross-disciplinary and 
cross-curricular approach 
based on a unit developed 
to promote scientific and 
health literacy 
 

• one day of hands-on 
activities in a hospital-based 
classroom 

 
• Presents and engages pupils 

in  ‘science-in-the-making’ 
and decision-making  

 
• ‘Meet the Scientist’ sessions 



• present pupils with a comprehensive view of how science works 
• take pupils through the steps of constructing an explanation of a 

phenomenon within the context of nutrition and health 
• engage pupils in ‘working’ and ‘thinking’ scientifically 
• consider how scientific evidence is communicated to the public and 

how that influences decision-making 
• develop scientific and health literacy  

 



New Science Curriculum KS4 Programme of Study:  
 

The development of  scientific thinking: 
“the role of science in understanding the causes of and solutions for 
some of the challenges facing society, such as…health issues” 
 
2014 GCSE subject content: 
“Health and disease  
• describe the relationship between health and disease  
• describe different types of diseases (including communicable and non-

communicable diseases)  
• describe the interactions between different types of disease” 
 
 



Me, My Health & My Children’s 
Health 

4 lessons in school exploring how 
scientists work, health and 
scientific evidence, health risks, 
and assessing Chris’ health  

LifeLab day 

4 lessons in school – making 
choices, designing and carrying out 
a scientific investigation, 
presenting and communicating 
scientific data 

Scientific Conference day 

Bagust, L., Davey, H., Lovelock, D., and Woods-Townsend, K. (2015) LifeLab: Me, My Health and My Children’s 
Health. LifeLab, University of Southampton, LifeLab BHF programme 2015 



• What would a scientist do if they had 
to answer questions 1 and 2? 

• We are going to approach this 
problem like scientists do; we are 
going to look at all the evidence 
available and make an informed 
decision 
 

 

Key questions 
 

1. How healthy is Chris? 
 

2. What are the health risks 
that Chris might have to 
face? 

working and thinking scientifically  

 informed decision needs to be justified 
 students will need to engage in sorting, analysing and 

evaluating evidence 
 considering risks: no definitive answer 

Bagust, L., Davey, H., Lovelock, D., and Woods-Townsend, K. (2015) LifeLab: Me, My Health and My Children’s 
Health. LifeLab, University of Southampton, LifeLab BHF programme 2015 



 37 pupils from two 
schools took part in 
the Lifelab day; 169 
from same two 
schools acted as the 
control  

 Statistically 
significant 
differences changes 
in the attitudes of 
children six 
months after 
experiencing LifeLab 
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The food I eat now will
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How likely are you to carry on
studying Science after your GCSEs?

  
            P values derived from test for trend across all possible categories

Responses to LifeLab questions

Grace, M., Woods-Townsend, K., Griffiths, J., Godfrey, K., Hanson, M., Galloway, I., ... Inskip, H. (2012). A 
science-based approach to developing teenagers’ views on their health and the health of their future 
children. Health Education, 112(6), 543 –559. 



KS3 pupils are able to draw on values and ethical 
dimensions when learning about science topics that 
have societal implications (Grace, 2002; Lee & Grace, 
2012) 
How can we enable pupils to make judgments based on 
both scientific evidence and ethical/moral implications? 
How can we enable pupils to take action on issues of 
direct relevance to them? 



Work in groups of 3-4 
 
Design a SSIBL lesson & activities to address the Lifelab message  
‘Me, my health and my children’s health’ 
 
• Consider how you will assess knowledge, values, skills 



When planning inquiry learning consider how you might: 
o Stimulate students to ask their own authentic questions (what 

resources/devices might you use?) 
o Support students in deciding how to research 
o What preparation would you need to do? 
o How would you integrate it with the science curriculum? 
o Are there cross-curricular possibilities? 
o How could you incorporate aspects of ‘taking action’ as a 

result of the lesson/unit? 
o What are the challenges you think you would face? 

 







Pupils taking a ‘SSIBL’ approach to 
biodiversity 
                    

(Socioscientific Inquiry Based Learning) 
 

EU Project for science teachers  
(11 countries involved) 

 
Combines:  
Inquiry-based Science Education  
Citizenship Education 
Socioscientific Issues 



• Linking science with society and personal life 
• Starts from questions which matter to pupils 

(authentic questions) 
• Questions have a science and a social element 
• Inquiry is different from traditional science inquiries 

and involves finding a solution for a socio-scientific 
problem 

• The solution involves some action which makes a 
difference to the students 



• Linking science with society and personal life 
• Starts from questions which matter to pupils 

(authentic questions) 
• Questions have a science and social element 
• Inquiry is different from traditional science inquiries 

and involves finding a solution for a socio-scientific 
problem 

• The solution involves some action which makes a 
difference to the students 

102 



Pupils should decide on the appropriate type 
of scientific enquiry to undertake to answer 

their own questions and develop a deeper 
understanding of factors to be taken into 
account when collecting, recording and 

processing data. (Working Scientifically, KS3) 

= scientifically-literate citizens for the 21st 
century...  



Questions about ‘real world’ things, controversial, relevant to pupils, 
which they want to engage with and solve. 
Our trainees will encourage pupils to ask authentic questions. 
 Get pupils to consider:  
  What interests me? 
  Why does it matter to me? 
  Why does it matter to society?  
 
Maybe introduce a controversy 
e.g. people’s different views on protecting biodiversity v growing 
conifers for the local economy 



• Is it better to grow trees for wood at Foxbury or protect 
biodiversity? 

• How can we stop deer destroying the young plants? 
• Do we need to protect the blue butterflies? 
• What effect might dog walking have on biodiversity? 

 



Activities: 
-Icebreaker (10 mins?) 
-Tree study (40 mins) 
-Invertebrate study (40 mins) 
-Vegetation study (70 mins) 
-Biodiversity walk (70 mins) 
 

 


	Science in and for Society: SSIBL at University of Southampton��Workshop 1: What is Science and why teach it?�				Andri Christodoulou�
	National Curriculum for Science
	National Curriculum for Science
	Working Scientifically at KS3
	Working Scientifically at KS3
	Working Scientifically at KS3
	Working Scientifically at KS3
	Some of the BIG questions
	What is this thing called science?
	A definition of Science
	Slide Number 11
	What ‘ideas-about-science’ should �be taught in school science? 
	Slide Number 13
	The Scientific Method?
	Slide Number 15
	the 5 major communicative activities of science
	Slide Number 17
	Socially and Culturally embedded? 
	So what?
	Why is it important to understand your own view of science?
	Slide Number 21
	What ‘science’ are we teaching?�
	How students think science works…
	Slide Number 24
	Slide Number 25
	Arguments for teaching science 
	�‘Science for all’
	Maintaining Curiosity Report (Ofsted, 2013)�
	Maintaining Curiosity Report (Ofsted, 2013)�
	References
	Slide Number 31
	Science in and for Society: SSIBL at University of Southampton��Workshop 2: Science in and for society: an introduction to socio-scientific inquiry-based learning �					 Andri Christodoulou�						   Marcus Grace�							Jan Lewis�						     Caro Garrett�
	Aims of the day
	PARRISE - An EU FP7 project 2014-2017 �led by University of Utrecht, the Netherlands�
	Working Scientifically…
	Science Inquiry in your context…
	Types of Scientific Inquiry 
	What is inquiry-based learning?
	Authenticity�
	Slide Number 40
	Slide Number 41
	Reformulating investigation questions into socially-responsible questions/inquiries…
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Taking Action�
	What are socio-scientific issues? 
	Socioscientific issues
	Slide Number 49
	Slide Number 50
	What should be done about the badger cull controversy?�
	MAPPING THE BADGER CONTROVERSY
	Mapping controversies�
	Learning/Teaching Strategies for SSIBL
	Ideas for real-world problems 
	Slide Number 56
	References and further reading
	Slide Number 58
	Science in and for Society: SSIBL at University of Southampton��Workshop 3: Using argument-based discourse and groupwork��  				Andri Christodoulou�
	Robin Alexander (2008)�Towards dialogic teaching: rethinking�classroom talk 
	Argumentation
	What is an argument?
	Slide Number 63
	Definitions
	Can we get the students to think, talk or write like that in science classrooms?��Examples from classroom practice…
	What killed the dinosaurs?
	The role of the teacher
	Wait time
	A model for scaffolding and �establishing understanding through argumentation
	Accountable talk 
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Things to keep in mind when planning your groupwork activities…
	Setting up groupwork activities
	Ground rules
	Building consensus (Garcia-Mila et al., 2013)
	Global warming:�a suggested teaching sequence  
	Slide Number 79
	Links to Literacy
	Communication�
	Slide Number 82
	Science in and for Society: SSIBL at University of Southampton��Workshop 4: SSIBL in context –�Lifelab - Health & Science Literacy��				  Andri Christodoulou�					    Marcus Grace 		
	Obesity crisis: could you make a difference?
	Slide Number 85
	OBESITY - one of the ‘grand challenges’ of the 21st century�
	Slide Number 87
	Epigenetics
	LifeLab
	LifeLab Programme Aims 
	Slide Number 91
	Slide Number 92
	Example: Lesson 4
	A first pilot
	Slide Number 95
	Slide Number 96
	Designing and carrying out Socially-Responsible Inquiry
	Science in and for Society: SSIBL at University of Southampton��Workshop 5: SSIBL and Outdoors science learning��					Marcus Grace�					Carys Hughes�
	Thornden SchoolUniversity of SouthamptonNational TrustSSIBL and Outdoors science learningYear 7 Science visit to Foxbury 
	Slide Number 100
	What is SSIBL?
	What is SSIBL?
	Capitalising on pupils’ own questions
	Authentic questions�
	Slide Number 105
	Slide Number 106

