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Comment on Science in the National Curriculum

30 May 2010

Dear Mr Hill

Please find below comments from the Australian Association for Environmental Education on the draft Science curriculum.
Sustainability concepts and perspectives are much more evident in the Science curriculum than the other three curricula.

The Association’s advice on sustainability perspectives in the Science curriculum is centred on

1. the scoping and sequencing, and thereby the connecting, of sustainability perspectives through all the years of schooling

2. The contribution of sustainability concepts and perspectives to promoting Scientific Inquiry as learning for active and informed citizenship.

1. Scoping and sequencing

· Apart from a lone reference to ‘sustainable practices’ in Year 4, the concept of sustainability is first mentioned in Year 6. The paucity of references to sustainability concepts and perspectives in the early years and lower primary school years suggests that there is a belief that younger students are not able to understand and therefore learn about sustainability perspectives in science. This does not take into consideration that engaging with sustainability concepts and perspectives is common in early childhood and lower primary years settings as attested to by many of the best Australian Sustainable Schools Initiative (AuSSI) schools being primary school and early childhood sites.

· Although sustainability concepts and perspectives are well represented in Year 6 there is no explicit linking of the curriculum sustainability concepts and content from the years prior to year 6 nor on to year 7. Years 7, 8 and 9 have brief but ongoing mention of sustainability but there is no apparent scaffolding or logical flow of understanding.  There is very little in the Year 5 curriculum that naturally unfolds 
into the content of the Year 6 curriculum. Students’ possible experiences with sustainability need to be scoped and sequenced appropriately in all Year levels.  That isn’t happening.  At some stage, educators should be able to ‘lift out’ the sustainability content in the National Curriculum and see its sequencing, together with the connections between sustainability and the science content.

AAEE recommends that that the concept of sustainability and sustainability perspectives be clearly included and connected through all Year levels of the Science curriculum.

AAEE can provide appropriate scope and sequence guides to support this process.

2. The contribution of sustainability concepts and perspectives to promoting Scientific Inquiry as learning for active and informed citizenship.

AAEE supports the inclusion of Science as a Human Endeavour as a key strand in Science but believes that it is too discipline-focused.  We would prefer to see the implementation of a combination discipline and citizen-scientist focus. We believe that the latter approach will support students and teachers to meet the ‘active and informed citizenship’ educational goals for young Australians (Melbourne Declaration 2008) through science learning.  

The following provides more detail 

· Science Inquiry skills could be strengthened by including reference to values.  Science doesn’t occur in a vacuum, and it is undesirable that it should. The development of positive values towards the Earth that nourishes us as human beings, and on which we depend need to be explicitly expressed in the National Curriculum. This is essential if the National Curriculum is to adhere to the professed values of the Melbourne Declaration.  

· To ensure that an appreciation of sustainability occurs as a deep learning in science, at several stages of a student’s school career there should be a focus on assisting students to develop an understanding of their own place within these life cycles and 
systems so that they gain a deep understanding of their physical belonging, their ‘relationships’ within in a local ecology.  This is foundational for the development of values of care. That children gain holistic understandings of their belonging in the world is as important as a series of facts about animal and plant systems ‘out there’. 

It is much more than simply, ‘They have some understanding of plant and animal systems at an observable level, including the relationship between their major structures and functions, life cycles and how a range of people have investigated living things both past (eg using fossil evidence) and present (eg using experiments and observation)’. Year 3

AAEE believes the National Curriculum needs to show leadership in this area, otherwise teachers may simply follow suit and teach compartmentalised facts, skills and so on. While there is terrific potential in the primary curriculum to develop a sense of belonging in the natural world, there needs to be a clear statement that this is the goal, and that a holistic approach that explicitly connects the child’s understanding to the natural systems which support them is desirable. This may seem a complex set of ideas but young children can understand it - and it can be applied wherever their ‘place’ is across Australia. At every stage of science this belonging in the natural world and human dependence on ecological health in every aspect of the environment should be reinforced.

· AAEE would like it to be recognised that in any curriculum – including a science curriculum - rational critique can support students to develop healthy values and attitudes. Values are based on rational thought and an emotional response to situations. The ability to critique proposals from several standpoints and to explicitly recognise that science-based rational critique is accompanied by ‘feelings’ about right and wrong, is foundational to values formation. Such critique should accompany every stage of scientific learning.  

· The explicit endorsement by the National Curriculum of ethical critique based on rationality is to be expected in a science curriculum. However, human beings do not operate in rational fields alone. Any critique of science and its cousin, technology, needs to recognise that rationally based critique always operates alongside critique based on ‘feelings’ about what is ‘good’ or ‘better than’.  Both kinds of critique are 
used by citizens. Science teachers and students need to be encouraged to recognise the use and limitations of both kinds of critique.

· Citizens, when active in society, operate from a variety of standpoints and value systems, all of which are contestable. These include economic standpoints, some of which are based almost entirely on profit-making. The ‘rationality’ of these and other value systems deserves consideration when critique of science and technology is applied.

· A logical outcome of the points made above is that future and present citizens must be provided, via education systems, permission and encouragement to apply a comprehensive approach to ethical questioning of science content. Without it, science risks forever remaining ‘outside society’. The critique developed in schools should reflect that used in broader adult society, which is more than merely “rational”. AAEE believes that science must be taken seriously, so it must permit and encourage ethical scrutiny of its core concepts, skills and processes. 

· The action component of science in the curriculum is basically described as simply observing and investigating, and recording. If education for sustainability – (which necessarily includes opportunities for students to take and evaluate action for sustainability) is to be effective as a cross-curriculum dimension within science, it is important that action and evaluation be included, alongside observing, investigating and recording. Including this emphasis means the Melbourne Declaration can be a document of implementation, not just rhetoric. Action will indicate the significance of goals that engage children in support of environments, for example of caring for local environments, because they are important to us for many reasons. In this way, a mandate would be provided that enables education for sustainability to be as meaningful as practically possible for students: they and their teachers would be supported in their action projects which can contribute, for example, to the integrity of the atmosphere we breathe, to well-maintained soils for the production of healthy food, to stable earth for our dwellings, and so on.

· The whole curriculum needs to foster the critique of the use of science. For example, it needs to provide attention to the effects of ill-informed (and unethical!) use of science-derived technology and the impacts on natural and human environments. Many detrimental effects can be traced back to the products and money-making that have emerged from science-based discoveries.

· To continue the point made above, Science does not occur in a value-free world and its discoveries have sometimes led to inventions with detrimental environmental and human effects, many of which continue. Assistance in the development of a clear understanding of this is required for students to acquire the intellect and motivation to act more sustainably.  This applies to content to do with, for example, electricity, changing and using materials, energy transfer, separation techniques, mechanical systems and machines, chemical properties and changes, fuels, metals, plastics, radiation, disease, atomic theory, and so on.  

A specific example: the curriculum at Year 9 includes content such as 

· Atomic theory, including the structure of atoms in terms of protons, neutrons and electrons, and the nature and uses of radioactivity

· The formation, location and extraction of geological materials and energy resources

· The types and causes of disease in humans and other animals, how the organism responds, and methods of disease control

· The properties and reactions of chemicals.

Yet there is no indication that principles of ethical inquiry would be applied considering the effects of these and other phenomena on environments and human societies.

AAEE is concerned that the essential role science learning has in engaging with students as ‘active and informed citizens’ is poorly addressed in the curriculum. In particular, the Science as the Human Endeavour Strand talks about science and culture and what Scientists do, but does not consider science and citizenship.

The concern is based on our informed opinion that the quality of the science and citizenship interconnection (both policy making and lifestyle choices) is at the heart of our co-creating sustainable social, economic and ecological futures. We have included comments from Dr Craig Venter, Professor Stephen Schneider and Professor Gavin Brown to illustrate the vital importance of science as citizenship.

‘…..we're going from I think the latest number is 6.8 billion people now on the planet to around 9 and a half over the next 40 years and we don’t have enough food, water, medicine, fuel or shelter for the 6.8 billion that we have now so we are a 100 per cent 
dependent on science as a society. If you're cynical you can say we have to now come up with new science to overcome the problems of the previous science and that's in part true, we need these new tools of science to change our chance of survival and not destroy our planet.’ 

Dr J. Craig Venter in talking about synthesis of a self-replicating bacterium on ABC Catalyst 27 May 2010.

‘Good citizenship requires literacy about how the scientific and decision making elements interact (i.e. ‘context’) – in short, familiarity with the social processes that accompany most environmental issues and some understanding of how the scientific method works.’……………..

….in summary, environmental literacy is not simply being well versed in the knowledge and methods of related environmental disciplines, but includes having familiarity with the interdisciplinary integration process, the policy making process, knowledge - versus advocacy – based assessments and the various gradations of uncertainty that that necessarily accompany most environmental policy debates. 

Professor Stephen Schneider, Defining and teaching environmental literacy, Tree vol, 12 1 November 1997

‘It was encouraging to know that there was to be a lead letter, Climate Change and the Integrity of Science, to be published on May 7, 2010 in Science magazine by 255 members of the US National Academy of Sciences. Sadly, in my opinion, the letter itself is sound in science and naïve in its politics. All blame is attributed to non-scientists and there is no mea cupla from the scientists themselves. ……..I repeat that I am disappointed because this cannot be the way to engage a lay audience of citizens and policy-makers.’ 

Professor Gavin Brown, The Adelaide Review, June 2010

Separating learning science and the work of scientists from active citizenship and policy making is a denial of how societies function. 

AAEE recommends that ‘science, citizenship and policy making’ be included as a content descriptor for all Year levels of the Science as a Human Endeavour strand and as a key element of Scientific Inquiry.

Yours faithfully
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Phil Smith

President AAEE

