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Cool Science - Final report to Astra Zeneca Science Teaching Trust
1. What the project set out to achieve

This project stemmed from the project leaders' common interest in the use of resources, such as the ASE's on-line UPD8 materials, to introduce topical science and scientific issues in the primary classroom.  Bob Ponchaud and Anne Goldsworthy were also keen to ensure that learning based on such materials engaged and motivated children through the use of active teaching approaches.  Both project leaders had previously been involved in promoting enquiry, talk, discussion and creative learning in primary science.  This combination of topical science and active learning came to be known by those involved, including children as simply 'Cool Science'.
The project set out to investigate the effects of the 'Cool Science' approach on children's awareness of what scientists do and what science itself can do for us. An additional strand of the project looked at ways in which UPD8 materials might be used to support transition from primary to secondary science.  In several of the clusters secondary as well as primary teachers were involved and used Secondary UPD8 materials with themes that related closely to those used by partner primary schools.  This aspect of the project could not be fully developed in the time available but raised some interesting possibilities and questions about the use of 'How Science Works' and contemporary contexts at Key Stage 3.

 The four geographical areas involved were Blackpool, Monmouth, Oxfordshire and Sheffield.  A total of twenty eight primary schools and fifteen secondary schools took part although not all were able to complete the full set of selected activities in the time available. The project began in October 2006 and lasted the full academic year 2006/07.     
2. What we did
2.1 The Cool Science programme

With this overall philosophy in mind (as described in section 1) the project set out to:

· provide training for each of the four geographical clusters of schools in the use of UPD8 materials in active and engaging ways;

· design and administer simple questionnaires to find out how children perceived science and scientists before using the materials;

· provide children with opportunities to respond freely to the questions 'What do scientists do?' and 'What can science do?';

· encourage all participating schools to use the same selected UPD8 materials in the classroom;

· follow up use of these approaches with a second run of the questionnaires;

· analyse responses to find out whether children's awareness of scientists and contemporary science related issues had changed in ways that might be attributed to the Cool Science approach.
2.2 Training 
The first session with each cluster took place during the second week of October 2006. These were half-day sessions consisting of an introduction to the aims and methodology of the project and a training session on the active use of UPD8 materials. Attendance was good although a small number schools were not fully represented; the aim had been to involve two teachers from each primary school but this proved difficult particularly for small schools. All primary schools represented were given details of how to obtain their funded subscription to UPD8 on line.

Training emphasised the need to use UPD8 materials in an active and embedded way and not just use the worksheets ‘off the shelf’. Approaches introduced during the session included:

· group talk and discussion;

· the use of UPD8 to develop enquiry skills;

· role play,

· debate.

Practical ways of incorporating UPD8 were also discussed including:

· linking directly to teaching (eg QCA) units;

· use in ‘top up time’;

· use for review and consolidation;

· linking with literacy & numeracy;

· stand-alone topical science;

· assemblies or display themes;

· informal assessment at the start of secondary topic.

Participants agreed to make use of a core of UPD8 materials and utilise approaches suggested. ‘Core’ units which all were encouraged to do included:

· Bushtucker (Food & nutrition)

· Drought or Wet world (Climate)

· Evolution or Godzilla (Inheritance & selection)

· Live for ever (Pharmaceuticals)

· Recycle it (Environment)

Teachers indicated that some of these core materials did not fit in with their curriculum for the period covered by the project. It was agreed that they should attempt as many as possible and substitute similar UPD8 activities where this was not. (The final questionnaire analysis included returns from all schools that had been able to complete at least the first three core units.)
Before using these units project participants were asked to administer a simple questionnaire on children's awareness of science and perceptions of science and scientists (See Appendix 1).  
2.3 Support sessions

Although each of the clusters received some local support the project leaders thought it would be helpful for them to hold twilight sessions for project participants early in the Spring term.  It was decided that meetings would be more inclusive than the visits to selected schools originally intended. The purpose of these meetings was to encourage participating schools to keep the project in mind and to check what progress had been made so far.  Key questions for teachers included:
· How far have you got and what has been children’s reaction? 

· How did your children view science before you started using upd8?  

· Have you any samples of children’s work to share?  
· Have you made any contact with your cross-phase partner schools? If so what have you done?

· Have there been any other successes or difficulties e.g. with    
  
      registration to UPD8?
These sessions also gave the project leaders an opportunity to provide teachers with new UPD8 materials, try out activities and discuss the next steps. 
2.4 Administration of questionnaires
As already mentioned, teachers were asked to administer a simple questionnaire before using the Cool Science activities (see appendix 1).  This was kept as simple as possible and focused on children's awareness of what scientists do and how science may help us deal with contemporary worldwide issues such as climate change, disease, famine and recycling. The same questionnaire was re-administered a term later following completion of the core Cool Science activities. An additional optional questionnaire was designed to investigate children's ideas about how science works (see appendix 2) but this was only completed by a minority of schools.  
In addition to these questionnaires children were encouraged to respond freely to the questions 'What do scientists do?' and 'What can science do?'  It was suggested that teachers should have a 'post-it blog board' so that children could record their thoughts about science and scientists at any time during the project.  Many did this, others set aside time for children to record their views at the start and end of the project period as described in section 4.
2.4 Final Session

Concluding sessions were held during the summer term 2007 for each of the four clusters.  The main purposes of these events were to share initial findings and case studies.  Opportunities were also taken to discuss the impact of Cool Science on teaching and learning, the messages for curriculum development and how the findings of the project could be taken forward.  

3. What we found out
Feedback from participating primary schools and teachers was very positive indeed.  Some struggled to maintain their involvement either due to staff changes or other heavy commitments.  A few secondary teachers were very pro-active and worked with local primary schools to promote and develop the use of the materials across the phase boundary. There was useable questionnaire data from 21 schools and a total of 470 pupils.

Analysis of the questionnaire returns from 306 Y5 and Y6 pupils resulted in the following charts:



What do scientists do?

1.  Scientists work in laboratories doing experiments.
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2. Scientists use experiments to show that particular things will happen in the future.
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3.  Scientists agree about what they find out.
Q4. Scientists help us decide what to do to solve problems.
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Analysis of data like these should be treated with caution in relation to making casual connections.  However, there were clear changes in children's perceptions of scientists and how they work.   Children were:
· Less likely to think that scientists always or often work in laboratories;
· More likely to think that scientists use their experimental findings to show that particular things will happen in the future;

· Able to accept that scientists sometimes disagree about what they find out;

· More likely to recognise that scientists could help us decide what to do to solve problems.

These findings were consistent with the written comments made by children either on the 'Blog Board' or when asked to write in prose their ideas about scientists and what they do.



What can science do?
This section of the questionnaire addressed children's awareness of the scope of science to help deal with contemporary issues.  Again the bulk of responses were from upper KS2 (Y5 and Y6) and analysis showed the following:
How much can science help us with Recycling?
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How much can science help us with Disease?
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How much can science help us with climate change?
How much can science help us with Farming?
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Children's awareness of the potential of science to help us with contemporary issues was raised.  The most marked impacts were on their appreciation that science could provide 'some' or 'a lot' of help with recycling or climate change.  A high proportion already linked science and health before the interventions so the change here was least substantial.  Interestingly children from rural contexts were less likely than those from urban situations to see how science could help with farming.  Perhaps they saw the business of farming as essentially practical and could not see how science might help them with these activities!
The original target group was Y5 or Y6 but some primary schools utilised the materials with other year groups, particularly when the science coordinator did not teach upper Key Stage 2. 

Questionnaire returns from 102 Y4 children were also analysed.  Changes in awareness of what scientists do were generally the same as those for Y5 and Y6 children but less marked.  Increases in awareness of how science might help with contemporary issues were also much more dependent on the relevance of the UPD8 activities used.  There was no general raising of Y4 children's awareness of what science can do.
Some Y7 classes were also involved although setting arrangements and the use of the materials by supported SEN groups made it difficult to analyse data in a meaningful way.  However, there was some indication that Y7 children had more stereotypical views of what scientists do, particularly their pre-occupation with laboratory experiments and agreement between scientists.  Their awareness of what science can do to help deal with contemporary issues was raised as for Y5/6 pupils.

4. What children and teachers said
Some teachers found it difficult to maintain the demands of the project but the majority did do so and were very positive about both the materials, the approaches and the impact on the classroom.  Perhaps the most rewarding for all concerned were the delightful and perceptive observations made and recorded by children.  Although these are obviously anecdotal they certainly support the view that children's views about scientists and science did change during the project. Typical comments by children before and after the use of Cool Science include:
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The 'Blog Board' was found to be a good way of capturing children's ideas over time.  The boards were headed 'What do scientists do?'' and What is science?' Children were encouraged to record their thoughts on sticky labels at any time and add them to the board. Typical comments were:
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Teachers' response was extremely positive; the following was typical.
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Many participating teachers also said how much the children were motivated by 'Cool Science' as in the following:
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The above quote shows, along with many similar, that the project had an impact on teaching and learning.  More discussion, more engagement and ownership of the subject matter were features that engaged children and promoted thought about science and scientists.  Clearly the UPD8 activities were vital to this but teachers also said how much more powerful these were when linked to Cool Science learning techniques.  Several teachers referred to the importance of modifying the UPD8 materials and integrating them into their science work. It was the combination of relevant materials with active learning that many felt proved so powerful in the classroom.  
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Teachers also felt that the approach had an impact on their science curriculum and their provision for children of all abilities:
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5. What we plan to do next

The provisional outcomes were shared with participating teachers and where relevant LA advisers during the summer term session with clusters.  Since then one of the project leaders (Anne Goldsworthy) has included project ideas in a training session and both leaders have presented the project practice and outcomes at the ASE Annual Conference in Birmingham. The session was well attended and teachers were encouraged to try the Cool Science /UPD8 approaches. They were also provided with details of the questionnaires used, invited to try using them and communicate any findings to the project leaders.

The next steps include writing an article for submission to one of the ASE journals and any others who will publish it.  If there is demand training of the kind used during the project could possible be made available.  It would also be interesting to pursue some of the findings further and develop aspects of the project for which greater time was needed such as the use of Cool Science as a transition tool.

6.  The lessons we learnt

The project overall was a great success both in terms of teachers' and children's response but also the extent to which the findings support the use of contemporary contexts in primary science.  Nevertheless the project leaders consider that there were lessons learnt that might help others carrying out projects of this kind.  What follows are not complaints, the experience of Cool Science was a good one - but we did learn lessons!
The scope of the project.

When applying for funding from AZ Science Teaching Trust the project leaders took an existing idea and developed it to meet what appeared to be requirements, or at least strong recommendations by the funders.  For instance it was suggested that projects should deal with transition and involve two teachers from each of the participating schools.  We therefore included transition in the scope of the project; not simply to secure funding but because of the beliefs that good transition is as much about pedagogy as content and that Cool Science might assist in this.  However, this increased the scope of the project to an extent which could have distracted from the original purpose.  
Similarly, whilst the ideal of having two teachers from each participating school involved in projects is a sound principle it is very difficult to achieve in practice.  Training was an essential component of the project and this involved time out of school, although this was kept to an absolute minimum.  Few schools are willing to allow two teachers at a time to be away from school even when funding is available to reimburse cover costs.  

Maintaining contact with participants

In order to improve the validity of findings the project leaders set out to provide good contextual coverage by having four different geographical clusters.  Local Authority advisers were involved wherever possible but it soon became apparent that schools welcomed additional on-going support from the project leaders in order to maintain the project as a priority.  The original bid did not allow for this although a mid-point session was added.  It is very likely that more schools would have completed the project had more time been available for support.

Whilst good geographical and contextual coverage is desirable from the research point of view it comes at a cost.  Existing local support networks are less common than previously and remaining LA subject advisers stretched to capacity.  We suggest that future projects should bear this in mind when considering coverage and either limit this or allow considerably more time for central support than we did.
7. Appendices

7.1 The questionnaire

The following was used with Y4 and Y6 children before and after using the Cool Science approaches and activities.  Some secondary teachers also used the same questionnaire.
Cool Science
Instructions: Put a tick in the box that best shows what you think.


Part1. What do scientists do?    



          

	Always
	
	
	Never



	Scientists work in laboratories doing experiments.


	
	
	
	

	Scientists use experiments to show that particular things will happen in the future.


	
	
	
	

	Scientists agree about what they find out. 


	
	
	
	

	Scientists help us decide what to do to solve problems.


	
	
	
	


Part 2. What can science do?

	 A lot
	
	
	Not at all



	How much can science help us with Recycling


	
	
	
	

	How much can science help us with Disease


	
	
	
	

	How much can science help us with Climate Change


	
	
	
	

	 How much can science help us with Farming
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7.2 Optional additional questionnaire
What can science do? 

	I agree
	
	
	I don’t 
agree

	Science can prove what is the best product to buy eg toothpaste.


	
	
	
	

	Science causes more problems than it solves.


	
	
	
	

	Science is useful in everyday life.


	
	
	
	

	Science ideas always stay the same.


	
	
	
	


‘We let the children talk more. I found the ideas (from the training) for helping them to talk more amongst themselves very useful, for example by not looking at them when you want them to talk to each other. Once we spent a whole afternoon discussing features they thought humans should evolve in the future. Some of them suggested things that wouldn’t make it any easier for humans to survive. During feedback they shared ideas and learnt from each other. They then built on and adapted each other’s ideas.’











‘Everyone I show the material to wants to use it; it’s so good for starting debate   and discussion and for developing thinking skills’  Teacher – Monmouth








What do you think are the most important things scientists do?
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Before: 'I thought that scientists made inventions or worked towards making amazing machines or gadgets that would change the world, just sitting in laboratories all day working hard. Before when I heard the word scientists, an image of a raving frizzy-haired lunatic came into my mind! I thought they mixed ingredients together to make fantastic substances without really any purpose.'





After: 'Now I think scientists always have a purpose for whatever they are doing. Some scientists are inventors and mess around with things trying to invent and experiment but not many do that. To become a doctor you have to do science and also to become a palaeontologist you have to do science and those are two entirely different jobs. Many jobs are only earned if you do science and many of these jobs are very exciting to do.'


										Bethany Y6








Before: 'I thought that scientists didn’t do anything much interesting and just wore long white coats and did difficult sums and were very clever.





After: Now I think that that they are very interesting and help make the world a better place for everyone and save lives.'


	


										Hannah Y6








				What do scientists do?








		I think that scientists do all sorts of things.





They find out what is going to happen.





				They experiment and discover.





	They help on daily things.





							They make cures.





	Make medison.





			Help change the climate so the ice doesn't melt.














What is science? What can science do?








	Science can help us by finding new plans.





						Science gives us new information





		Science is when you make stuff and find out stuff.





					It is fasinating.





	Science is lots of experiments and men and women working      	together.





Working out, creating things, discovering things.





		 	Thinking of things no-one would think of.		








‘The children loved the activities. They knew what to expect when Cool Science was on the agenda. When I said we were about to do one, there was always a gasp of anticipation. The children enjoyed them because there was more discussion and they had much more ownership of the lessons.’  Teacher - Sheffield








�





‘It changed the way we taught science. We are moving to a creative curriculum and Cool Science fitted in really well. We used it to make links with other subjects. Some staff have used the units in other lessons, such as literacy.'





'The materials were bright and accessible and even struggling readers (1a/1b) could pick up on the main points. Working in mixed ability groups helped everyone. Often it was the struggling readers who would come up with the best responses. Everyone joined in the discussions and activities.'
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