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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 17 June 2013 at the Museum of Science and Industry, Manchester. 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’
There was probably more discussion on what makes a good teacher at this session than in previous ones, while views about the status of the profession, continuing professional development (CPD), the time teachers have to do their jobs well and the case for a new professional body for teachers were all aired.

What makes a good teacher? 

Some strong opinions were voiced that teachers coming into the profession needed more subject knowledge, with a secondary physics teacher arguing passionately that specialists should be teaching their own subjects, especially in the later years of secondary education.
A primary teacher said: ‘There is no check on the [subject knowledge] of students coming into teaching…sometimes they’re missing the most basic science knowledge’.
Another teacher said: “They need a GCSE grade C”.
‘But you can get that by getting 70 per cent of the physics wrong’, countered the secondary physics teacher. 
Another participant responded: ‘I don’t believe it’s necessarily about the qualifications in themselves. It’s about training people up so that they can teach the subject better.’
Later, there was a disagreement about the degree of specialisation needed in secondary science teaching. One teacher said: ‘I think you need a [science] all-rounder at secondary.’ The physics teacher replied: ‘I don’t agree. I’m married to a biologist who is teaching physics, and I wonder whether a biology teacher can just gen up on the physics. If you are not a physicist, you don’t necessarily know about the really exciting bits hidden within physics, such as fusion; you are just likely to teach the facts’, without being able to enliven them as much as a subject specialist could, she suggested.
There was also discussion about the merits of subject knowledge versus pedagogical skills in would-be teachers. One participant said: ‘I do not think you should teach if you don’t like your subject’.
Another said: ‘Just because you have a PhD in your subject doesn’t mean you are going to be an inspirational teacher. You have got to want to teach.’
Another agreed, saying: ‘You have got to love teaching’.
However, concerns were raised about people signing up for teacher training and then dropping out before entering the profession. ‘Some people say: “I will get my PGCE just in case. Then, if I do not get another job I want, I can go into teaching”. Or they do a couple of years through Teach First and leave after that’, said one teacher.
A primary teacher suggested that Postgraduate Certificate in Education courses themselves were too short, and that teachers such as her might not be ready to teach during and after an undergraduate degree if they started it straight from school. 

She said: ‘When I started out on a three-year course at 18, I did not know anything: I was a child. Should we be taking a degree first [before starting teacher training]? I was not ready to teach at 18, and even at 21, I was not ready. Having at least a 2 year course – after the degree – would be a lot better.’
Status

The participants raised concerns about teaching not being seen as a sufficiently attractive career. One secondary physics teacher offered some concerning thoughts, saying that she would no longer recommend the career to her children. 

She said: ‘Politicians just like to create this negative “you’re all shit” image of the teaching profession, year on year, and it does get very dispiriting. Having been in teaching 20 years, I’ve watched as, on average, people [physics teachers] come in with lower and lower grades, because who wants to go into a profession where you are told that everyone is useless all the time? So you are not getting physics teachers with physics degrees.’
‘I am no longer telling people I know to go into teaching. That was different to how I felt 10 years ago, but with the paperwork, the hours that we work, having to change our teaching year after year as exams change…you do not want that for children in their careers.’

The same teacher said afterwards that almost yearly changes to examination specifications undermined the quality of her teaching, as she never got a chance to consolidate and improve her lessons over the years, but instead was having constantly to start again. 

CPD, a licence to practise and a royal college?

In the discussions about professional development and related issues, one teacher said: ‘The fact is that in other professions [CPD] is what you are expected to do. They might say: “in a year, you should be doing 30 hours of CPD of some form or another”. The debate might be what form the CPD should take, and what it should emphasise.
‘I think that should be the first question for this debate: what sort of teachers are we trying to create? Then we can talk about what it is that will make this profession inspirational.’
This group was then asked if there was a need for an independent body, perhaps such as the suggested Royal College of Teaching, to stand up for teacher professionalism and, perhaps, regulate the profession. 

‘Royal Colleges have a sense of the past for me, and I’m not sure how it fits with a modern, forward-looking profession’, said one teacher, although at the time of writing there was a suggestion that the name ‘Royal College of Teaching’ was likely simply to become a ‘College of Teaching’.
There was also scepticism about the ability of another teaching organisation to make a difference. One teacher said: ‘There are already too many different bodies coming along with their different ideas’.
Should teachers be licensed to practise, the group was asked. 
‘I’m not saying the idea behind this is not good’, a teacher answered. ‘But starting with the idea that you have to force someone to do professional development seems a bit negative for me.’
There was also scepticism about the benefits of a chartered maths or science teacher, which participants felt had been around for a while already. But when the facilitator asked if schools should be saying “you can’t have this job unless you’re a chartered science teacher”, there were nods of agreement. 
However, one teacher expressed concern about the government’s current moves towards deregulating teachers’ pay and conditions with the aim of allowing schools to pay more for good teachers. In that set-up, he said, chartered science teachers could be recruited mainly by thriving schools with more money, with the less successful losing out and greater gaps appearing in school quality.

Time

A science teacher from a Manchester comprehensive spoke out about the lack of time she felt there was during GCSE courses. She said: ‘In years 10 and 11, the time limit is ridiculous. They’ve got eight weeks to learn chemistry before we send them off to the biology teacher. So there’s no room to entertain and investigate any questions.

‘I’m sure we all agree that we need some form of assessment, but the curriculum is sometimes overloaded, and when we come to the assessment period, a lot of my groups are saying “I do not know the answer to these questions, so can you tell me?”. It’s because we have not had time to go through it properly.’
A primary colleague said: ‘We need to give teachers the freedom and the time to support children in how to think about things, how to ask the questions.’
Discussion of Principle 2. ‘Learning and active involvement with science and mathematics supports the development of informed and engaged citizens’
Perhaps building on the comments above, much of the discussion of this Principle centred around the curriculum, and particularly how to make it more engaging for pupils. There was some concern that politicians seemed to want to move harder concepts down to earlier school years.

An engaging curriculum

A primary teacher said: ‘I think the curriculum is a big issue, because it’s subject-based and ignores the way that young people think and relate to the world.’
The teacher offered some enthusiastic support for the more child-led approach of early years’ education, with its focus on pupil discovery, and said that was steadily lost of young people moved through school. 

She said: ‘In many ways, I think early years teaching provides a very sound basis for science education because, in the early years, you are supporting children to be excited about our world. Which, if you strip it right back, is what science is.’
‘In year one [in primary], the curriculum still gives us the freedom to do that, but I feel that as you move through primary school, the curriculum becomes more and more restrictive and you have to use more and more creativity to keep that enthusiasm among pupils for finding about this world.’
‘We therefore maybe send some children into secondary education who are already completely disempowered. They think: “this is no longer about my life: I’m maybe a very creative person, and this subject is no longer relevant to me”.’
‘We need to encourage the future artists, theatre people and musicians to engage during science.’
Another teacher, a head of chemistry at a sixth form college, responded: ‘I’m speaking from the opposite end of the age spectrum, and to me, if you want to have children engaged in a subject, spending all that time teaching to the test at key stage 2, as you would do for A-level, is ridiculous’.
Another teacher said: ‘Maybe if we started a bit more from ‘what would you like to know?’, rather than “you need to know this to do this, or to get this grade”, we might be in a better place’.
However, one secondary teacher, despite stressing how important she felt primary teaching was, said sometimes pupils could arrive at secondary with an incorrect grasp of the science. When corrected by a secondary teacher, some would reply: ‘You cannot be right, Miss, because my primary teacher said…’.
Should schools and teachers have more flexibility over the curriculum, teachers were asked. One agreed, though seemed to be arguing against scrapping the national curriculum altogether. 
‘More flexibility would be positive, though there still needs to be that list of things that need to be stated, because otherwise different children in different schools will be disadvantaged.’
The head of chemistry replied: ‘But do we need that framework? [Is it a problem that] when they get to the end of a particular school, they have slightly different skills? Other countries do not even have national [externally-set] exams, but they seem to do OK.’
Knowledge versus skills, ‘real world’ science or not?

Some enthusiasm for a more skills-led curriculum was expressed, a primary teacher saying: ‘The world will be unimaginable in 20 years’ time. The only thing you can do is to teach them to think, and to question, and to observe.’
Another teacher said: ‘Sometimes, I wish I could change the name “teacher” to “learning facilitator” and ask the pupils how they think we should go about doing something, then let the children explore. It would be brilliant.’
The same primary teacher said: ‘That’s the foundation stage model. Secondary schools should be coming and watching reception teachers. There’s a big difference between teaching and facilitating.’
A secondary teacher teaching in Wales spoke up for the more ‘skills-led’ approach she said was in evidence there than in England.
The head of chemistry said he was moving towards supporting the approach of Salters’ Chemistry, which said ‘here’s the context, and we are going to learn the essential principle through the context. As opposed to the traditional way: let’s learn the concepts/principles and then ask some questions about it.’
This then led to a debate about teaching science so it was grounded in the ‘real world’ for pupils, or not. The secondary physics teacher said: ‘Maybe it’s not always good to talk about the “real world”. I like looking at and teaching the [abstract] world of quantum mechanics, because it’s beautiful.’
Another secondary teacher said that she had studied Salters’ Physics herself and remembered lessons about how to design roller coasters. This was exciting, though not ‘real world’ in the sense of being how most professional scientists experienced the subject. ‘If it just becomes about data analysis and too real-worldly, pupils will be put off’, said the teacher.
By contrast, the recent ‘real world’ YouTube phenomenon of the Austrian daredevil Felix Baumgartner’s skydive from the edge of Space had been a fantastic chance to teach pupils about concepts such as terminal velocity, said the teacher.

Making the curriculum ‘harder’ for younger pupils

A primary teacher said policy-makers seemed to want to insist on teaching formal concepts such as times tables earlier and earlier. But this could be counterproductive.
She said: ‘They think that pupils have got to start learning their times tables in reception. It’s of no benefit, as the children do not know what it means. We need to teach in depth, not just cram it down. They now want [young] children to count up to 20 when it used to just be to 10. That has been a massive change. It sounds so simple to be able to count to 20, but we should not be rushing children through the curriculum.’
Discussion of Principle 3. ‘Assessment and accountability systems must recognise a broad set of qualities beyond subject knowledge’
Discussion of this principle focused on the following aspects of accountability and assessment.

Accountability

Teachers again offered some critical insights into what they saw as problematic effects of the current accountability regime.
A primary teacher said: ‘In year six, we are reduced to teaching to Sats. A lot of schools, from Christmas to May, do English and maths only, and it’s not even science any more. In our school, we are trying to focus on the whole child, though.’
The group facilitator then put it to this teacher that her school was providing an answer to those who said that the pressure on teachers over results meant holistic teaching was impossible.
The teacher replied: ‘My experience is that individual teachers might want to continue with a holistic educational experience for their classes, but if the school has taken the attitude that we are going to push them through the exams no matter what, the teacher has no control over that’.
Another teacher said that, since the National Curriculum tests at Key Stage 2 had been abolished for science in 2008 – with schools now mainly held to account through tests in English and maths – ‘some schools have stopped teaching science’.
One participant said there was a need for accountability, however. He said: ‘We are paid by the public purse, so there is some level of accountability. I think it’s got extreme, but there should be some level of accountability to the government.’
A secondary teacher replied: ‘You need a form of accountability that equates with a pupil’s success in life. It’s not [even] about 5 years down the line: it’s about preparing people for their whole life.’
Another said: ‘I think we have to change the measurement system because there are many people who are inspiring teachers who may not have their quality recognised in short-term pupil achievement measures.’
‘The system tells you we measure them as they go through education, but that does not reveal what happens afterwards.’
Another participant suggested ‘destination data’ are starting to be used, with schools and colleges held to account to some extent on former pupils’ entry into university in particular. But it was felt that an even longer-term view of young people’s trajectories after school was needed. 

Assessment

There was rather less said about assessment itself during this seminar, but there was some discussion suggesting that exams were based on factual content to too great an extent at present, given that employers often argued that they were keen on skills such as verbal communication, teamwork and organisation.
A teacher said: ‘Content-based assessment is massive at the moment; I think we need to release some of that.  A student could get 13 A*s [at GCSE] but might not be good enough at working in teams, or at organising themselves, or at asking questions.’
Another, teaching in a secondary school, said she was sad that assessment results could be seen as ends in themselves.

Speaking about her son, in primary school, she said: ‘He told me “if I use these words, I’m going to be a level 6 in literacy”. That makes me want to cry: that he would be given the idea that it’s all about what level you are, rather than liking to use words.’ 

Other themes

There was a brief discussion about homework, with a secondary teacher recommending her school’s approach at Key Stage 3, where ‘rather than giving them homework for the sake of it, we have given them homework about the next topic we are going to be looking at, such as cells. We say to them: go and research cells, and then bring any questions you have about cells back to the classroom.’
She added: ‘It works a lot better at Key Stage 3, when there’s more time, than in [the much more time-restricted] years 10 and 11’.
