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A. Overview

The support provided by the AstraZeneca Science Teaching Trust has enabled the continued professional development programme of ‘Together We Learn’ to take hold in 18 primary schools in the Birmingham and North West and North East regions of England.  42 teachers and their pupil groups have benefited from involvement in this study, where reflection and innovation within the teaching, learning and assessment of Science have provided the basis for developing children’s Personal Capabilities.

During the period of July 2002 – 2003 the programme has been monitored and evaluated, placing emphasis on teachers’ and pupils’ perceptions and experiences.  Two long-term integrated project schemes have been undertaken with Year 5 pupils, where science learning and PC development were key areas of interest.  The programme utilised ‘Reflective Partners’ - a continued professional development model which encouraged and supported teachers to collaborate and share ideas and reflections throughout the course of the year.  Building confidence and motivation to innovate, to be creative, and to evaluate and inform progress underpinned the action-research style process of this programme.

B. Management

The programme was managed by a team from The Centre for Science Education and The City Technology College.  Time equate to the equivalent of one full-time member of staff was dedicated to the coordination of the school cohort, liaison with an advisory group, development of training materials, monitoring of progress, research and evaluation and associated dissemination activities.  The team worked effectively as a partnership, enabling work to be sustained in two main geographical areas of the country.

C. Sample

42 teachers were selected from 18 schools.  School involvement was voluntary and relied upon head teacher and governor support, the involvement of the Science Co-ordinator, and at least one other member of staff in Year 5.  Birmingham schools were linked where possible to The City Technology College to aid the transition and transfer of development into pupils’ future education.

Three schools from the previous pilot year’s cohort maintained involvement in the programme, thus moving into their second year of development work.  
The schools involved were:

1. Audley Junior School, Birmingham

2. Bennetts Well Junior School, Birmingham

3. Bishop Wilson CE Primary School, Birmingham

4. Blackburn School, Rotherham

5. Blakesley Hall Primary School, Birmingham

6. Broad Oak Primary School, Manchester

7. Castle Bromwich Junior School, Sutton Coldfield

8. Cheetham Community School, Manchester

9. Christchurch Primary School, Oldham
10. Chorlton Park Primary School, Manchester

11. Four Oaks Primary School, Sutton Coldfield

12. Hunter’s Bar Junior, Sheffield

13. St Andrew’s CE Primary School, Salford LEA

14. Stockport Grammar School, Stockport

15. Tinsley Junior School, Sheffield

16. Town Junior School, Sutton Coldfield

17. Ward End Primary School, Birmingham

18. Yenton Junior School, Birmingham

All schools successfully completed the first year of the programme, although one school from each region found increased difficulty.  The underpinning issue with both these schools seemed to stem from limited management support and understanding of the programme.

D. Training

Training days were delivered during the course of the programme, enabling two meetings per school term.  Teachers were trained in the use and development of materials associated with the teaching, learning and assessment of Personal Capabilities; the use of integrated project work; and active teaching and learning.  A key thrust to the work was the utilisation of the primary National Curriculum for Science in varied and ‘more’ creative ways.  Attention was given to presenting science content through an integrated subject approach and through motivational ‘real-life’ contexts, aimed at motivating and inspiring children to learn and retain science ‘better’ than they would do in more routine forms of teaching.  The integration of Personal Capabilities aimed to enable a child-centred approach to learning, where personal development was targeted and enhanced through subject acquisition.

These approaches provided the context for continued professional development of all involved.  A strategy called ‘Reflective Partners’ was used to encourage collaboration between the teachers, and this enabled a structured approach to monitoring change in professional attitudes and knowledge.

Teachers welcomed opportunities to work in a collaborative team, and enjoyed the support which enabled them to link the Science to Literacy, Numeracy and Design & Technology curriculum.  They valued the benefits of talking with other teachers, reflecting in dedicated time and using cross-curricular and context-based approaches to teaching, learning and assessment.

Comprehensive evaluative notes were made of each training event.  Audiovisual equipment enabled the recording of sound and pictures enabling teachers’ commentaries and experiences to be saved and analysed.  Reports on each training day can be found in Appendix 1.

An example of a summary of the feedback received at one training event is provided in Table 1.

	Impact on children’s development

· Good development of cooperation and group work skills

· Increased opportunity to take part in group work and develop cooperation and listening skills

· Children were able to test out their ability and success in a PC from working together in groups covering a number of activities.  ‘It made them think about their approach in succeeding in each PC’.

· ‘Children could see positive results from using PCs and it improved their attitude to each other.’

· ‘This has made an excellent impact, because prior to this I just taught science!’

· ‘Children have developed a desire to work together as part of a team.  Consideration for each other, giving help when problems arise, looking for a chance to assist when there is a change in circumstances.’

· ‘Children are enthusiastic and have become more active learners.’

· ‘For some children impact has only been noted on those who are self-motivated.’

	Impact on children’s science understanding

· General improvement in understanding concepts explored in more depth

· ‘By talking together they have been able to overcome difficulties and develop a deeper understanding through a desire to ‘learn together’.’

· ‘Children really enjoyed the project - assessment results prove that they improved their knowledge greatly.’  

· ‘They learnt the vital points and were able to remember them.’

· ‘Enthusiasm for the topic meant they learnt more than the basics.’
· ‘This has made quite a big impact as children (and myself) regarded it as a fun approach to learning.  As the children were enjoying themselves they actually leant a lot more than they thought.  The assessment showed that in all cases their science understanding had improved.’

· ‘I would predict this approach has made a considerable impact on children’s understanding of science.’

· ‘Children have learnt NC objectives but have enjoyed it because of the context!’

· ‘Children visualised things better because of the planned activities.’

	Impact on teaching styles

· Development of more group-based activities.

· Increased awareness of the importance and value of giving children an extended opportunity to work in mixed ability groups

· ‘It has made me aware and refreshed my memory of the variety of teaching styles that can be used in the classroom.’

· The children’s enthusiasm has encouraged me to teach more in groups and to use the children to give presentations of their work/ideas to other groups of children.

· ‘I am more relaxed, confident that even though it may be a little noisier than when they work quietly independently – they are on task and benefiting!’

· ‘I’m more reflective – it’s helped to tighten up my thinking and not to be as closed with my questioning.’
	Impact on assessment styles

· Using a variety of assessment tools was useful in forming a whole picture of the child

· ‘I have enjoyed using the different forms of assessment as I have usually used past SAT questions or similar types of work.  I think assessment in context was far easier to use to make judgements about children than the concept maps.  If all types of forms were used together you form a clearer picture of the child’s ability with evidence.’

· ‘Concept mapping appears to be a good way of assessing knowledge but children (and staff) need to be trained in how to do them.  I liked the assessment in context – think this can be developed as a very useful tool.’

· There is a need to have an assessment task that tests subject knowledge only and not knowledge plus how to carry out the task.

	Impact on professional development

· ‘This has been good for my professional development as the projects have allowed me to teach in a different ways and to see how the children can learn in a variety of different situations.’

· ‘I am more enthusiastic and confident to teach science.’

· ‘Being able to discuss the topic with staff from other schools and very different types of children was very worthwhile and I gathered a lot of good ideas from them.’

· ‘It has been helpful to meet people from different backgrounds and with different skills.  Their experiences, as my own, have been of success in using the material.  Integrating other subjects has made children see the relevance and thereby, the desire to learn has been clearly seen.’


	Impact of Reflective Partners

· ‘Time is the biggest problem all teachers face.  Given time to discuss issues with ‘fresh’ and not crammed into time after school when ‘weary’ has given rise to useful discussion.  Sharing ideas with a responsive partner has been refreshing and acts as a motivator as ideas flower.  Two heads are better than one!’

· ‘My partner and I have met frequently to discuss the project and this has been valuable.  Being involved in the project has made us focus on it and has almost ‘forced’ us into the meeting when in other circumstances we may not have bothered.  We both recognised the value of the meetings but without the project would both be too busy to sit down and reflect.’

· ‘Having done this for 2 years I can honestly say that having a Reflective Partner has made it much easier to assess development and progress through project.  Also assessment and levelling of work was much easier with the two of you working together.’
· ‘It is the most important part in the project where in a year group can observe each other in a very constructive and relaxing atmosphere.  Also provides the opportunity to plan and discuss of every step in the delivery of the project.’

· Some teachers considered this to be an extension of similar activities already undertaken regularly in school.


Table 1: Training Day 3 summary noted

E. Evaluation

All schools were involved in a rolling programme of evaluation and research.  Some volunteered to act as ‘focus’ schools – schools which would provide the project with more in-depth evaluative data.  Visits and observations from the project management team were integral to this process.  All teachers completed interim and final questionnaires as well as taking part in group evaluation during the training day meetings.  All training days were also evaluated to gain feedback on their effectiveness.

The findings of the interim evaluation in December 2002 were given in the Interim Evaluation to AstraZeneca Science Teaching Trust.  This report focuses on the final evaluations that the teachers provided.  Responses have been themed into three main categories below, although some final teacher evaluations are provided in Appendix 1.

E1. Personal Capabilities

The development of children’s Personal Capabilities, through the teaching of science was approached in a number of stages.  Teachers were given formal training inputs in the Autumn term, when they were encouraged to try out some short activities in their classrooms.  Review and reflection enabled issues regarding appropriateness and manageability to be discussed.  During this period the teachers and children gained a familiarity with the terminology and approach to making PCs explicit.

The Spring term saw the integration of the PCs into a specifically focused project unit.  This enabled PCs to be embedded into the teaching and learning of Science, and also linked to other curriculum areas such as Literacy and Numeracy.  The project, ‘Out of this World’, was written by the project management team and was focused on the use of context-based learning and assessment.  

Teachers were supported in the delivery of their projects, which proved highly successful and motivating.  The PCs were taught independently as well as forming a key aspect of reflective and developmental discussions with the children.  Activities required self-assessment of strengths and limitations, target setting and personal and peer-reviews.  Once again, training day feedback provided a supportive and collaborative environment within which teachers could share ideas and express opinions about the use and impact of using PCs within Science.

With the start the Summer term, teachers were given the opportunity to develop their own project units.  This required them to consider the science units of work remaining to be covered in Year 5, and where possible link them with other subject areas through cross-curricular plans.  PC activities were provided for the teachers to integrate into their new projects and reflection and context-based learning were key aspects of the development.  

Teachers found that the PCs made a positive influence in various ways:


· It makes the children think, about others too.

· Provides an means of reflection on work and behaviour

· PCs become a focus for lesson or activities, ‘something to aim for’

· Children develop as independent learners

· PCs enable them to work together in a team and be able to listen and respond to each others’ opinions

· Increases self-motivation, self-esteem, confidence and cooperation 

· PCs give children the tools to talk about difficulties which occur

· Social skills are encouraged, especially speaking and listening

· Children become more confident at expressing themselves, and in knowing that other people can help them

· Gives the children language to discuss

· Heightened awareness of what is needed to work together using the language of PCs.

Some difficulties were expressed in terms of:

· The increased use of group activities lead to the some children relying heavily on others to do the work

· Maintaining weekly reviews and self-assessments

· Self-assessments and child questionnaires becoming too time consuming.

Following observations and meetings with teachers, the project team noted:

The talk amongst the class was to do with the task, however so sharply focused on ‘how’ the children were able to achieve it - the methods they could use to achieve success.  I was impressed with how this teacher really put PCs at the forefront of the learning experience and still achieved all the core curriculum aims of the activity at the same time.

The teachers spoke of the way they felt the children’s social skills, teamwork and personal independence had improved.  They felt that in comparison to other year groups this was evident, and they considered this to be a result of the PCs.  All but one child (From 30) considered the PCs to have helped them work, showing them what they should work towards, and one girl commented that she felt they had given her added confidence. 

This time there was more of an emphasis on PCs. The children had worked on many PCs and enthusiastically explained a co-operation game that they had tried. The focus PC for the afternoon was to organise and plan a task. They were again in groups and distributed tasks well. 

Teachers’ final summaries expressed that:

We as staff have become more aware of encouraging the children to work together in pairs or small groups.  This has been useful in developing speaking and listening in the classroom.  The idea of building small teams who support one another in learning or cooperative activities has had a definite positive impact on more general classroom work, we being more aware of the benefits of encouraging children to discuss their work and help one another develop their ideas. 

A further benefit has been the introduction of the Personal Capabilities, which have been a good method of focusing the children’s attention on attitudes and skills necessary to develop social skill as well as learning.

The PCs were used to support the project and were linked mainly to group work.  This provided the children with excellent opportunities to work together and improve their co-operation skills.  As teachers, we saw the positive benefit of these activities and will now ensure we include similar opportunities more often in our planning. 

E2. Project Work - the influence of the programme on teaching and learning

Promoting science learning within real-life contexts was a key feature of the projects undertaken in the programme.  Linking with other subjects and utilising the skills and knowledge of various areas of the curriculum had the effect of motivating both teachers and children.  It was evident that the teachers valued having the opportunity to work with different teaching strategies, and they frequently commented that their involvement in the programme had given them legitimate reasons to be able to be more creative and take risks.

It was essential that all the projects linked closely with the format for subject delivery that the school had underway.  At no point did the programme require teachers to step outside the National Curriculum or teach areas which they were not designated to teach.  This enabled teachers and school management to feel secure that the programme was enhancing current teaching plans.

The project approach was considered very positively by the teachers who valued it for a variety of reasons.

· The projects give a ‘real life approach’ – something different - a change from normal

· The project context was more exciting for the topic of ‘Earth & Beyond’

· There was less use of textbooks, more practical work and application of knowledge

· Children remember real life more than ‘theory’

· The project generally ‘lifted’ a dull unit of work as was previously taught

· Children started to see and understand the connections between subjects and topics

· It gave pupils the whole picture and developed the independence to do research for themselves

· The project broke down ability issues – children were complementing and assisting each other

· General motivation levels were high

· Children were thinking ‘out of the box’ and seeing other links

· The cross curricular approach has made a significant difference to the children’s learning

· Children could see that the work isn’t done in isolation – they learnt skills that could be used in different subject areas

Some difficulties were expressed in terms of:

· Some cross curricular links being slightly tenuous

· The need for work to be more critically differentiated

· Some extra lessons were needed to ensure that a comprehensive knowledge base was built up

· An increased need for photocopying of resources

Following observations and meetings with teachers, the project team noted:

Teachers spoke of their personal engagement and enthusiasm to teach in a cross-curricular manner, incorporating the PCs wherever possible.  They felt that the linking of subjects had enhanced the children’s learning experiences, to the extent that in their professional opinion the children had broadened and deepened their knowledge and understanding.  They felt that they had achieved the literacy, science, maths and DT NC objectives fully and had not felt that the project had compromised this at all. 

The teacher was extremely enthusiastic about the project and has found it to be extremely successful. He told me that he loves cross curricula style of teaching. He feels that it has made his teaching better and the children have really enjoyed it. He has enjoyed co-planning with his colleague.  

Teachers’ final summaries expressed that:

In addition to the benefits experienced by the school, the participating teachers have also gained through being involved in an interesting and motivating cross-curricular approach to teaching Science.  This enthusiasm reflects on the children, and, as a result, there was a reduction in some behavioural issues, which made our lives easier.  
E3. Reflective Partners - the influence of the programme on Teacher Professional Development

‘Reflective Partners’ was developed within the programme to aid teacher’s Continuing Professional Development.  Key factors of its success relate to the active involvement of two or more teachers, working in a partnership, guided by a semi-structured approach to reflection and review.  

During the period of the programme, teachers were required to partner with at least one other member of staff within their school.  In most cases Year 5 teachers partnered together, or with the Science Coordinator.  There was an expectation that partners would meet for the equivalent of four half days during the year in school, preferably once every half term, as well having opportunity for additional time at training day events.  Supply cover funding was provided in order to facilitate these activities.

On the whole teachers successfully met for the allocated time and valued and appreciated the time for Reflective Partners which enabled them to discuss and plan together, resulting in greater collaboration between the staff.  However, in a few schools it became increasingly difficult for external supply support to be found, thus impacting on the frequency of meetings.  The schools considered that undertaking this activity for a whole day may enable supply teachers to cover lessons more easily, although they appreciated that half days on a more frequent basis were more ideal. 

During partnership meetings, teachers were encouraged, through guidance provided to:

· share opinions, ideas and experiences as a means of channelling and reviewing progress

· consider the implications of the project on teaching and learning styles

· observe each other’s practice in the classroom

· identify the means through which change can be/is facilitated in the classroom

· reflect on actions and interventions, with respect to pedagogy, students’ responses, classroom organisation, etc. 

· consider the implications of the understandings gained from the experience and how these influence/impact on their teaching

· identify areas for additional support, from the project team, school management, etc.

· establish a schedule of meetings and observations

· maintain a Reflective Partners logbook.

Reflective Partners was viewed positively by the majority of the teachers who valued it for a variety of reasons.

· ‘It was good to have the opportunity to speak to one’s partner, being able to discuss positive and negative aspects of the programme and observe a colleague teaching in a non-threatening manner.’

· ‘It gave the feeling that you have got some back up and enabled the sharing of any problems.’

· ‘It gave a ‘boosting’ of confidence.’

· ‘Generally all of us feel that with this kind of project, reflective partners time is needed so to be able to keep track of where we are and where to go next.’

· ‘Its nice to talk to someone about their point of view’

· ‘It facilitated the sharing of ideas and work load, as well as resources and ideas that don’t work.’
One teacher indicated that the success of the partnership ‘very much depends on who you are working with in the first place’, and another considered the programme beneficial for its clear structure, which she considered a necessary feature for this reflective exercise.  She expressed that in order for it to be ongoing, monitoring and logging of evidence must take place. 

Some difficulties were expressed in terms of:

· Lack of time!

· Supply cover for half a day is difficult

· More time at the start of the project for planning would have been useful

· Too much form filling

· Senior management needs to be more a part of the project

· Having someone who wants to reflect with you

Teachers’ final summaries expressed that:

‘We benefited greatly from the time that we were able to have out of the classroom with the Reflective Partners initiative - to plan, assess, collaborate and support each other.  The time provided, and supply cover, within school were particularly useful.  As well as time to work with reflective partners, the chance to work with teachers from other schools, to share ideas and resources and to gain an insight into how other schools work, was particularly beneficial.’

E4. Influencing Academic Achievement in Science 

Teachers engaged with various assessment activities to track the impact of the project and PCs on children’s academic achievement in science.  Concept mapping and newly devised assessment in context activities, as well as teacher’s own formal tests had been used.  Teachers were willing to trial new assessment techniques and fed back some important information to the team in respect to manageability, validity and comparability of results.

Concept maps were undertaken as pre and post project [Out of this World] assessments and the assessment in context activity was purely a post-project assessment.  Teachers and the project management team marked the children’s work and the results, although non-definitive, indicate some interesting features.  The levels were awarded in line with explanatory level descriptors developed from the NC guidelines.

Although many issues surround the monitoring of academic progress in these types of curriculum development programmes, all teachers felt that the use of project work and PCs had positively influenced the way in which children learnt and their ability to retain and engage with a broader range of knowledge.

Specific examples provide insight into these effects.

One teacher felt that she had found that children with special educational needs had responded most positively to the nature of the work.  She found that they were transferring their knowledge much better between subjects and remembering key facts to a much greater extent having used a cross-curricular and child centred approach to the teaching of Earth & Space.

Another teacher commented on the improvement in the boys’ literacy skills as a result of their engagement in the context of ‘Space’.  She noted that they were engrossed in the work and were motivated to achieve and apply themselves. 

E5. Children’s responses

The opportunity for the project management team to visit schools enabled children’s responses to be gathered.  The following examples illustrate the children’s perspective on the activities they undertook in relation to PCs and the project.

In general, when the team visited schools children were highly motivated to the project contexts and in the majority of classrooms could talk freely about their development in PCs. 

The children’s names have been changed in the following cases.  The follow accounts are the records that were kept after meeting with Paul and Leah.

Paul

Paul has great difficulties and he was very honest about his PCs.  He said that he ‘has great difficulties in cooperating with others’ and even though he knows this he says that he still feels better when he encourages people when they don’t cooperate!!

Paul commented on how he felt that project work was ‘fun’ and ‘real’. He said that he ‘preferred project lessons’ and that he ‘tried harder in project lessons to work neater’ as he enjoyed the content.

Paul was able to discuss both his PCs and those of his group.  For instance he told me that Michelle in his group was excellent at organising the group because she was cooperative, helpful and creative - the group looked to her for leadership.

Paul said that he was particularly ‘good at keeping track of what he was doing in the project as he likes it but not in all other subjects!!’

He admitted that he ‘tries not to give up easily but he finds that REALLY hard in handwriting.’

He loves all of the experiments and was able to talk about all of the science experiments that he has done recently and he felt that he was good at sharing ideas with others in these practical experiments.

During the conversation, Paul was extremely enthusiastic about the project and he was happy with the use of PC vocabulary to discuss his development.  He couldn’t wait to show me his work.

Leah
Leah was also extremely enthusiastic about the content of the Out of this World project.  She felt that lessons were not boring and everything was put into a real and exciting context.  She said that Out of this World had been included into science literacy and maths lessons.

Leah is a mediator and had commented on being able to cooperate with others in mediating so she was thinking more about what she was doing.  Along with reaching agreement with others and listening and responding with others.

She particularly felt that the space games have allowed her to cooperate with others.  She felt that she now listens more so that she knows exactly what to do.  She commented that she now shares her ideas more, as before she would have just said it all herself and expected others to follow.  Now she actually listens to others and she talks and listens about their ideas.  She says that she can now even accept when her ideas are not picked.

F. Dissemination

Taking forward and promoting the programme continued throughout its duration.  The project management team sought ways in which the work could receive national recognition through the delivery of two workshops at the Association for Science Education’s Annual Conference 2003.  An article was submitted to Primary Science Review (PSR), and review of the project produced by the Times Educational Supplement (TES).

The PSR article has been accepted for publication in the next issue (No. 79) and the TES maintain that they are seeking to publish their article in the primary pages as soon as is feasibly possible.

Further talks are submitted for dissemination at the Association for Science Education’s Annual Conference 2004, Reading.  

Mention of the project has also been noted in the Royal Society of Arts recent publication about their ‘Opening Minds’ project, with respect to the association and spin off work being coordinated between the Centre for Science Education and the City Technology College. 

The ‘Better Learners – Better Teachers’ conference, although promoted heavily by the project management team was eventually cancelled.  Disappointingly it was unable to recruit adequate numbers of delegates.  We intend to reschedule this event for the new year, exploring how we can draw more support from the National Primary Trust.

Both Mike Gibbons, the Director of the new DFES Innovation Unit and Mick Waters, the Chief Education Officer of Manchester Local Education Authority (LEA), agreed to provide the keynote addresses and are happy to be involved in future.  Mick Waters is particularly interested to consider how the programme can be furthered within the Manchester area and meetings have been had with him to explore opportunities further within the LEA.  He is also happy to promote the work being undertaken within the LEA and wider.

G. Advisory Group Representation

The advisory group met twice during the year to be informed about the programme and to provide opportunity to influence the progress of the work.  The group gave support and direction to the project management team, as well as acting as ambassadors for the programme.  Notes are available for each meeting if required.

It is considered appropriate and useful for an advisory group to be established for the second year of the programme (2003-4), and those involved will be invited to maintain their association with the group and new members sought as appropriate.

H. Budget Review

The City Technology College organised and maintained the budget for the project, which worked extremely efficiently.  The same arrangement be maintained for the second year of the programme.  

A breakdown of all financial details is provided in Appendix 2 for the period of the project until 17 July 2003.  

Dr Lynne Bianchi

July 2003

Appendix 1

Sample of teacher’s final evaluations
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