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Science and society: Transforming the curriculum
You know ever since I started teaching science in schools and that’s a long time ago, I’ve been hearing about problems with science education in schools. For about 20 years we’ve been trying to fix this problem by teaching more up to date science and by helping teachers to teach science in more interesting ways and it’s not working. Now I’m here today to suggest that maybe the reason it isn’t working is that we’re not considering all the facets of the problem. Maybe we need to think differently about which aspects we want to think about. Maybe we need to think smarter as well as harder about how we approach the problem of science education. There are a stack of aspects to this problem. Too few students are taking physics and chemistry in the senior years of high school. Fewer students are applying to study science at universities and colleges and those that ... who do are reported to not be nearly as well qualified as they have been in the past. There’s a shortage of appropriately qualified mathematics and science teachers in high schools and a shortage of skilled professionals in the workplace. One of the real problems we face is that there’s a disengagement with science in the middle years of schooling. This isn’t a problem unique to Australia, it’s something that gets reported all over the world. Professor Peter Fensham who’s a preeminent figure in science education research which is a specialist research field, he talks of the great contemporary problem facing science education which is student disengagement with science. And he cites concern from Ireland, the Netherlands, Norway and Finland, India, Germany, the USA, France and England. Now I think this is a real problem because in Australia science is an essential part of the school curriculum. In our new Australian curriculum students will take science in some form, mainly focussed on science enquiry skills from foundation year up to Year 10. Now that’s rather a long time for them to learn to be bored and disenchanted with science. So I’m here today to talk about a focussed, ambitious, transformative idea that possibly will seem to have nothing to do with science education but it does. The idea is that we need to think differently in today’s society about the relationship between experts and the other people in the community who aren’t experts. I’m going to apply that idea to show what a difference it might make in science education. On the way I’m hoping to challenge a really hard to shift idea in science education which is that the science education approach that was appropriate for scientists 60 years ago is still appropriate today. I’m going to organise what I say around three areas that have changed dramatically over the last 20 years. And they’re very simple areas; society, science and the relationship between science and society. Society’s changed dramatically over the last, well decades certainly and some of the words on this slide are areas of evidence that I’d like you to hold on to while I talk about this idea. One of the really big changes that has happened over the last 20 years ... well more than that really but let’s just say 20 years is the way that people relate to areas of expertise in the community. In the immediate post-war period, people expected to be given advice from experts. They rarely challenged it you know. You knew and you told people and that was that. It was a father knows best approach, at least that’s how I think about it. Now today things have shifted. People are expected to make up their own minds. We put a lot of responsibility on people for that. And people also expect to be allowed to have their say, to have a voice and to have choice. When an area of expertise comes into this picture, we’ve got a clear choice of how we approach helping people to learn what they need. And the way that I see around me quite a lot is that we say okay, each individual has to go off and learn what they need to hold their own in a competitive marketplace, a buyer beware approach. There is another way though and it’s a way that I found in the writing of a scholar called Anna Yeatman who has done a lot of research examining the ways that people in these groups learn to interact with expertise. And she points out that the learning hasn’t just been on the part of the groups. She points out that it is possible for people in our community who have specialist knowledge to learn to interact with the people who need that specialist knowledge in ways that are more professional, more equal than they have been before. And that these ways give choice, give voice and give a certain status to the groups. So that is actually the big idea I want to draw on today. It’s the idea that those of us in the community who have expertise, need to see the people in our community who don’t have expertise as our equals as people. And to find ways to interact with them that don’t involve telling them what to do. Science has changed, this one I probably don’t need to convince you of. There’s a stack of science knowledge out there, all sorts of new technology coming at us. Hard to keep up but the science knowledge and technology aspects, the curriculum is trying to handle. I mean in the Victorian school curriculum right now, emerging sciences such I ... like biotechnology, nanotechnology, green chemistry, synchrotron science, they’re all listed for study you know at Year 9 and 10 level. There are programs to help develop useful ways to learn this. There are programs to help teachers teach this. La Trobe’s doing a lot of this stuff. It’s fantastic stuff, it needs to go on. But it’s only addressing a tiny part of the problem. See we also know an awful lot more about how science is done. There are many, many, many studies of how science is done that show that the relationship that science has with the community is different from what we thought it was. We know science is done in teams. We know that scientists need much more than just science content knowledge in order to be successful at their work. We know that scientists have to interact with the community as part of their work and that is actually what the research project that I’m doing is investigating. The ways in which scientists who can ... who do interact with he community, learn how to do it. And whether they do it from a father knows best approach or whether they’re more engaged with an approach that supports competence. I spend a lot of time thinking about how to represent science in society. I spend a lot of time trying to find ways to show how interlinked they are if you take into account the new scholarship that we see. Most people who talk about relationship between science and society, talk about insiders and outsiders to science. It’s like science is a special club or a city that you can have citizenship with or a marketplace. That’s a really powerful idea. But I find myself thinking of science and society’s relationship, that intertwining as a bit like clasped hands. Or as science as a tree that grows out of society with a really fine root structure that digs in and drags all the nutrient out. If you work with those sorts of images you begin to see that what a scientist needs is not just science content knowledge. It’s also the capacity to see that knowledge in context and to understand how the context shapes the knowledge and to make that knowledge ... reframe that knowledge, make it accessible to people who come to wanting it from a variety of perspectives and with a variety of needs. And then you happen upon a study that says science and society and we have a group of people here who want to get access to some science knowledge and the interaction isn’t like this, it’s like this. And the ... there are a couple of studies that are really interesting because what they say is yes, it’s been like this. The people have found it really frustrating to get the knowledge they need in the form they need but it’s been because the scientists haven’t been able to do it. The fault isn’t here, not with the people. When I look at schools science curriculum, what I notice is how often they represent science as separate from society, as different from society. And I wonder if what they’re trying to do is educate scientists with a lot of science who can do the father knows best thing. But then I wonder why they’re teaching all this science to everybody because this is science curriculum for everybody. So it’s almost as if they’re educating people who aren’t going to be scientists so they can match the expertise of the scientists. For a sort of buyer beware approach to keep the experts honest. Where schools science curriculum ... most of them that I see, talk about scientists ... it’s all about how different they are from ordinary people. And when they focus on difference it also tends to highlight conflict and I think that if we could see scientists as ordinary people, this might be a better way. Okay, very quickly three ways to teach ideas of natural selection and variation. The first is fossil record. We know how to do that, it’s a really good way to teach this stuff in about upper years of primary school, lower years of secondary school. Another way to teach it is to look at a conflict between scientific theories of evolution and religious cultural beliefs. The third way to teach it, the way that I think is the most congruent with the approach I’m advocating is to teach about antibiotic resistance in bacteria. Now why is this so good? This is so good firstly because it’s a real-time problem and it’s a problem that affects everybody. It’s so good because the science you teach here in terms of its content is roughly the same in all three areas. But this way allows for some really good activities, some really good experiments. It’s so good because every child in that class comes away knowing that there is a problem, they understand a bit of the problem and they understand what they can do about the problem. And it’s so good because the science here is actually incredibly tricky science and so the ones who really want to learn some challenging science have lots of places to go. That’s what I’m talking about. I’m talking about thinking about science education in these sorts of ways. There’s a researcher called Noah Feinstein who works in America and he uses a metaphor of insiders and outsiders to talk about science. And he points out that most schools science curriculum in the USA are focussed on educating insiders to science, everybody to be an insider. The problem with that is that this approach is only useful for those people who are going on to be scientists because the schools science education can never really educate an insider. So what we end up with for the majority of students is marginal insiders, people who really don’t know very much about science. Feinstein argues that school education ought to be for the average person or to be for competent outsiders. People who’ve learned to recognise the moments when science has some bearing on their needs and interests and who’ve learned to interact with sources of scientific expertise in ways that help them achieve their own goals. I think that that’s what we should be aiming for, for intending scientists. I think that one of the really important things that intending scientists need today is the ability to see how social factors shape their science. If we can teach them this in school from the perspective of a citizen, they’re likely to remember it when they go on to learn that later on from the perspective of a scientist. Thank you.
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