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Summary

In June 2013, the Royal Society embarked on a series of meetings with teachers and other education experts across the United Kingdom, with a view to gauging professional opinion on how science and mathematics education could look in 20 years’ time. The four discussions detailed in these reports took place in England. Further seminars, in Belfast and Cardiff, will take place in the autumn.

This report provides a summary of the discussions and views expressed at the workshop held on 6 June 2013 at the Eden Project, Cornwall. The workshop was specifically geared to discussing the Vision for science and mathematics education that the Royal Society’s Vision Committee is currently developing.

The Vision

‘We want inspirational education systems that will deliver both scientifically and technology informed, engaged citizens and appropriate numbers of qualified people who wish to take up science- and technology-based careers.’

Principle 1
‘An excellent teaching profession is at the heart of an inspirational education system.’
Principle 2
‘Learning and active involvement with science and mathematics supports the development of informed and engaged citizens.’

Principle 3
‘Assessment and accountability systems must recognise a broad set of qualities beyond subject knowledge.’
Participants, who were split into two groups and guided in their discussions by Royal Society facilitators, were asked to grapple with the Vision Committee’s Vision and the three principles upon which it is built. 
Discussions ranged extensively over what the priorities for the future should be given, for instance, expected major ‘drivers’ of change, and were informed by the varied concerns and opinions expressed by participants as to the problems and challenges facing science education today. 
While an attempt is made to cover the debate as fully as possible, this report does not capture every comment. In order to facilitate free discussion, it was agreed that full details of each speaker would be kept anonymous. Nonetheless, in many cases, it is possible to provide outline details about the sector in which speakers work. 
Warwick Mansell
Discussion of Principle 1. ‘An excellent teaching profession is at the heart of an inspirational education system’
Much of what was a fascinating opening to these seminars came down to a series of discussions on: the state of teacher creativity within England’s school system; the overall current quality and reputation of teachers, which may not align; thoughts on professional development; and views on the need for qualifications of those entering teaching. 
Creativity

The discussion on creativity began with a claim from a former primary head teacher, now working as a classroom teacher, that there is ‘far too much scripted teaching at the moment. I go back 35 years and there was a lot more opportunity for creativity back then’.
The speaker seemed to suggest that ‘scripted teaching’ might have peaked during the last government with its centrally designed literacy and numeracy strategies, saying: ‘Particularly for maths, for instance, there was almost a verbatim script that I was expected to follow at one point. Too much was dictated to teachers, taking away their creativity.‘ It was possible, however, that matters were improving on this front, he said. 
Another speaker ventured that The Eden Project itself, with its fantastic interactive displays that build pupils’ sense of wonder, offered some insight into a better model for teaching and learning. ‘When I come to a place like this’, he said, ‘I see pupils talking so enthusiastically about what they see.’ This contrasted, she said, with too much bureaucratically driven practice in schools, with teachers ‘having to show progress every 20 minutes or so that is tick-boxable’, she said.
An inspirational education system would allow teachers to be creative in their own right with children. You could have the best teachers in the world, but if you stifle their creativity, you are in trouble.

The first teacher responded that this would be fine, but the system currently ran too much on ‘fear’: teachers were afraid to depart from the script of following a prescribed curriculum as they might find themselves caught out by pupils’ results when the curriculum was assessed. In what mirrored comments encountered throughout all the workshops, he said that changing the assessment system was therefore crucial. 
Another experienced teacher added: ‘30 years ago, we did not have the box-ticking. It was never about box-ticking, and I’ve been taught how to adapt my teaching to cope with these things [ie to do what is required]’.

There was also a suggestion from one participant that teacher creativity should include designing school curricula as well as lesson plans. The teacher said: ‘The teaching profession needs to be involved in creating pedagogy and research-informed, evidence-based, practice. The most inspirational teachers would be the ones who feed research into pedagogy, to improve their own skills.’
Quality and reputation of teaching

Several workshop participants made comments implying that recent governments have been right to say that the current generation of teachers is the best ever. A counter-thrust in the discussions asked why this is not more recognised.
One teacher said: ‘I think it would be beyond doubt that schools have never had the same aspirations for their pupils as they have today. Exam data would seem to show conclusively that education is performing better than it did in past decades, unless someone is saying the data are flawed.’

Another teacher highlighted the case of a local comprehensive where, he said, four students this year had the chance to set off to Cambridge, which he did not think would have happened 20–30 years ago. He questioned, though, whether the school’s town was making as much of this local achievement as it could.
But if teaching were in general doing well, did it not need to do anything to improve? This question was asked of teachers by one of the seminar facilitators, and there seemed little disagreement around the tables with the answer that came back. This was that one of the main problems facing teaching is that it was not recognised in the minds of the public as excellent. Problems may be very deep-rooted, it was suggested. 
In a comment which found a sad echo in subsequent workshops, one young head of maths said: 
I felt, when I was at university, that going into teaching was seen as a failure. I did a law degree and they [the lecturers] wanted you to go into law, or accountancy, or medicine. Teaching had a stigma; it was a failure option. The university would never say that, but I think that was the view of the lecturers.’
 In discussions afterwards, this teacher, from Northern Ireland, said the profession was viewed differently there, where it was much more high-status. 

An older teacher said it had been the same when she had been at grammar school. Teachers there had not regarded a teaching degree as high status. 
It was put to this discussion group that perhaps teachers might be contributing to a relatively poor public image by complaining about their lot too much. But this provoked a strong reaction from one participant, and some nods of agreement from others: ‘I don’t think teachers should ever stop complaining. The minute you lay down is the minute you are trampled on’.
There was some discussion, too, about teacher shortages. It was all very well talking about an excellent profession, but if schools could not recruit to key maths and science teaching posts, there would be problems. 
There was some debate, however, about the extent of teacher shortages in Cornwall. One secondary science teacher said he had thought about moving into primary teaching, but it was very difficult to find a job, and another said: ‘Everyone wants to come to live down here [so there is not a problem with shortages], and our students are perceived to be easier to teach than those in London, for example.’ But another speaker countered that there was a local problem with maths teacher vacancies being hard to fill. 

CPD and teachers’ need for qualifications

A suggestion from a facilitator that teachers could be asked to register for a training course every 2–3 years or risk being struck off a register of teachers was greeted cautiously by the first group. 
‘You don’t want to be forcing anyone’, said a secondary science teacher. There was more discussion about whether academic qualifications were the key attribute of a good science teacher. 
One teacher asked, ‘What are the appropriate knowledge and skills for a science teacher? [It is sometimes suggested that] everyone should have a master’s degree, but I cannot help feeling that you have to be flexible in getting the right sort of person into a school. You can be academic as hell but you might not be able to teach.’

The former primary head who had spoken previously said:
As someone who has got no A-levels, three O-levels and an honours degree – I went to college on three O-levels –I still value the faith that [my college and former employers] had in me, as a person who was “not academic” to stand up in front of children and try to ask the right questions at the right time.

Discussion of Principle 2. ‘Learning and active involvement with science and mathematics supports the development of informed and engaged citizens’

The debate initially focused on whether pupil and parent aspirations were at the right level to support a rise in the numbers studying science and mathematics to a later age alongside the involvement of higher education and employers in schools.
Pupil and parent aspirations

This Principle states that all students should study science and mathematics as part of a broad range of subjects until they are 18. But some participants questioned whether pupil and parental aspirations were presently at the right level. 
Of particular note were the comments of one particular teacher, who said:
People not persisting with science is not necessarily because of the way they were taught. Maybe it is because they were discouraged [by the outside world] because it is not generally seen as something to aim for.

The kids who are not aspirational are the ones whose parents don’t turn up for the parents’ evenings. There’s not enough being done to liaise with those parents. Sometimes the only contact you have with them is when the kid has been a pain in the backside. We are doing more to get in touch with parents when the kid has done something better, but it’s not enough.

He added: ‘We should have a bring your parent to school day, just like you have a bring your child to work day. They might find it exactly as they’d expected, or it might change their perceptions: they might think it’s brilliant.’
University and employer links

Principle 2 also mentions the contribution of universities and employers to designing science curricula, but teachers were sceptical about the contribution of the latter to school life.
A secondary teacher said: 
Has anyone had any input in their school from the Confederation of British Industry or the Institute of Directors? Because I haven’t: what they do offer is non-stop criticism. From universities, in my experience what you get is non-stop help. But why are businesses not getting more involved?

Another secondary teacher, however, was also slightly sceptical about university involvement, saying that academics from a local university did come into his school to do research, but ‘they do not understand the classroom’.

Science for ‘informed and engaged citizens’?

One teacher firmly backed this idea, saying that it was important that science education did not over-emphasise a focus on potential scientists of the future. He said: ‘It is important that everyone has an understanding about topics such as population, climate change and energy. If … not, … we are in trouble’.
Discussion of Principle 3. ‘Assessment and accountability systems must recognise a broad set of qualities beyond subject knowledge’

The exchanges ranged over the question of whether knowledge or skills will be more important to pupils in future; whether science needs to be grounded in pupils’ experience of the ‘real world’; the impact of accountability; the future of assessment; and the related issue of trust in the profession.
Knowledge versus skills

On the knowledge vs skills debate, one teacher ventured – as others were to do in later meetings – that the mountains of scientific information now searchable on the Internet meant that teaching for ‘knowledge’ was becoming less important. 

‘They can find out whatever they want, these days. It’s the [underlying scientific] skills they need, rather than, necessarily, the subject itself: logical thinking, the ability to appraise evidence. We need to give them these skills’, said the teacher.
Another teacher, with industry experience, said that the recruitment of people with skills such as computer programming had been more important to him in the workplace than their facilities with maths calculation. He said: ‘When I was looking for graduates, I wanted them to be able to use commercial software. A computer can do the maths for you; it’s how to program the maths that you need.’ 

‘Real world’ science?
The question of whether school science – and its assessment – should be presented in a way which connected with the ‘real world’ of science in the lab and outside the classroom was another recurring theme of the seminars.
At this meeting, there was a lively discussion over whether practical skills should be assessed, with one secondary biology teacher arguing passionately that there was no need to measure, for example, a child’s ability to use a Bunsen burner or a burette.
He said: ‘Pupils have got used to the idea that science is about playing with Bunsen burners in practicals, and that does them no favours. My point is that practical work needs to be there, but it does not need to be assessed, as if you were going to do a job which relies on being able to use a Bunsen burner. Stephen Hawking can’t do that. Science is about understanding.’

Another teacher with experience of industry said school practicals were not necessarily relevant to ‘real world’ science, as employers often carried out experiments through computer simulations, rather than traditional laboratory work, on grounds of cost.
A primary teacher said he would be concerned, however, if practicals were cut back. He said: ‘Primary children need, and love, to get their hands physically dirty to get engaged with how science works’.

Accountability

On accountability, there were many comments, including, in this seminar, a quite nuanced debate as to whether the current system had had benefits as well as disadvantages. 
One secondary teacher bemoaned the fact that children at primary were drilled towards possibly artificially high test performance.

The teacher said: ‘The kids are taught to the test, because if the school does not do well, it is going to be shut down by Ofsted. So a child who gets a level 5a might really only be a level 4b [because the school has put so much effort into pushing pupils through the test].’

Another teacher questioned why assessment results were now used so much to judge teachers, when, at secondary at least, they were originally meant to be testing the pupil. He said: 
When did the accountability shift from 70 per cent student accountability and 30 per cent teacher to 70 per cent teacher and 30 per cent student? Now, if the student does badly, the finger gets pointed at the teacher, not little Johnny, saying “What did you do wrong?”

Later on, though, there was some feeling that aspects of the current accountability system may have improved schools. One teacher said: ‘I think inspection is a good thing. It’s done in such a heavy-handed way now that it’s counter-productive. But I do not think you could get to a position where you could throw out Ofsted. Things were appalling when I went to school, and we have got to a better position.’

However, teaching having improved, he said, there was a need for a less intrusive version of accountability. There was some feeling, also, that accountability should involve more than measuring pupils’ abilities to pass exams. 

Assessment

On assessment, there was enthusiasm for teacher assessment. A primary teacher said: ‘I felt that the science SATs paper [scrapped in 2008] was a bit of a joke. [Good science] should be about developing cognitive skills. This paper was about regurgitating facts.’

Another teacher said: ‘No-one trusts teacher assessment, but I would rather trust it than public examinations, which are held on one day and do not take account of the fact that a pupil can have a good or a bad day.’

Assessment for learning, which puts the accent on teachers appraising how much of a subject a pupil understands before planning their next piece of work, won enthusiastic support from one teacher, who said it was ‘fantastic and has really made a difference to the way I teach and the way students learn’. But he worried it was getting less emphasis under the current government.
There was some discussion as to whether we need exams at all at 16, with all young people soon to be expected to be in education or training until 18. One teacher simply said: ‘There need to be public examinations at the age at which they go into employment’.
But another countered: ‘If I’m a college, and I’ve got students from the age of 16 to 18, but am being judged on their performance at 18, I want exams at 16 so I have a record of what they were like at that age’.

Trust 

Teachers throughout the seminars believed there was an underlying issue of trust behind the debate over accountability, with teachers craving some relaxation in the monitoring regime, but fearing that the politicians were not prepared to trust them.

One said: ‘We are accountable for every second of the day. I do not think any profession is under so much pressure to justify itself quite so often, particularly to Ofsted.’

Another said: ‘I still believe we have a fantastic collection of teachers in this country, and if we really want an excellent education system, we need to liberate them. But the Government do not feel as if they can trust the teaching profession.’
Other themes

There were interesting aspects to the discussions on topics not directly related to the content of the three principles, including on technology; on thoughts about the differing approaches of primary and secondary teachers; and on policy development.

Technology

A secondary teacher said: ‘People say kids are brilliant at ICT. They are not. If you take them outside of Facebook and Wikipedia, they are lost. They have to be able to do far more than that: to use Access database, for example. We need kids who are properly ICT literate.’

Another teacher worried that teaching jobs might be replaced by ‘pupils sitting at a computer terminal and being taught by someone in India.’ But another hit back: ‘Interaction with pupils [face-to-face, in the classroom] is so important, so that model is doomed to fail.’
Respect for primary education

Several secondary teachers expressed admiration for the work of their primary and early years’ colleagues, whom, they said, put a greater emphasis on pupils discovering things for themselves. 

Policy development

On policy development, one teacher who has worked with a university’s mathematics education department said England had much to learn from the Far East. 
Speaking about the experience in Singapore of slowly reforming its curriculum since the 1990s to put a greater emphasis on 21st century skills, he said: ‘In Asia, politicians take things more slowly. They do not rush policy-making; they do not change everything because the government has changed. They plan long-term.’
