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ASTA is a federation of the eight Australian state and territory Science Teacher Associations, and is the peak professional body representing the science education community of Australia.

This submission is submitted by ASTA following comprehensive consultation with all eight of our member Science Teacher Associations.  These member STAs have also held extensive local consultation forums and processes within their own memberships that have contributed to this response.  Many of them will also respond independently.  ASTA has also widely consulted its members and associates including through its online forum ASTArix.  

Therefore we note that this response should be considered as a comprehensive collective view of a very large sample of Science educators across Australia.

Executive Summary:

1. ASTA rejects in the strongest possible terms the notion that the term ”literacy” is one that should be preserved only for use in the study of English and its Literacy continuum.  The term has been increasingly and successfully employed across a broader range of curriculum areas.  Apart from “scientific literacy” the applications to “financial literacy”, “numerical literacy”, “visual literacy” and others are common place and widely accepted and understood in education circles. 

By rejecting the term “scientific literacy” the paper suggests a reversion to a narrow view where “literacy” is simply English and “numeracy” is simply Maths.

ASTA supports the internationally accepted definition of scientific literacy from the OECD in the document Assessing Scientific, Reading and Mathematical Literacy: A framework for PISA 2006.

In an earlier document for the National Science Curriculum, for the forum held in Melbourne in October 2008, it was indicated that the main audience for the National Curriculum documents are the teachers.  If this is the case, then terminology that is widely recognised and understood by teachers should be used, namely, scientific literacy.

2. It is imperative that the curriculum is not overcrowded and that the scope and depth of the curriculum is clearly understood by teachers as they develop their teaching programs.  It is also imperative that sufficient time is mandated, not recommended, for covering the curriculum in classrooms.  ASTA suggests the following mandated times:

· Early years at least 90 minutes per week

· Primary years at least 120 minutes per week

· Lower Secondary years at least 210 minutes per week.  

3. ASTA questions the particular application of “Stages” in this document.  The term “stages” has different meanings in different curriculum documents, e.g. 6 stages in the National Scientific Literacy Progress Map while this document identifies 4 stages of schooling.  ASTA believes that it is important that such terms are used consistently in curriculum documents.  

4. It is critical that the National Science Curriculum balances the three elements of Science understanding, Science inquiry skills, and Science as a human endeavour.  ASTA strongly endorses the increased focus on an inquiry and investigative approach to the teaching and learning of Science, and the “doing” of Science and not just the “knowing” of Science content.

5. ASTA strongly endorses the notion of the National Science Curriculum being a flexible framework that will allow teachers to structure their teaching so as to meet the particular needs of their students, and to allow for local context and interests that will engage their students.

6. To ensure that the National Science Curriculum becomes a reality, it is imperative that teachers of science undergo appropriate professional development.  The professional learning should enable the teachers to engage with the curriculum documents and translate them into programs for their students.  In many situations the successful implementation of the National Science Curriculum will also need to be accompanied by changes in pedagogical practice.  These professional learning opportunities must occur before the implementation date for the National Science Curriculum.  If there is insufficient time for this to occur, teachers will not engage with the intent of the curriculum documents and will not engage with the pedagogy which underpins these documents. 

7. ASTA notes the complex issue of accommodating the range of senior Secondary Science courses that currently exist.  ASTA recommends the development of a Science curriculum course framework at this level, and against which prospective courses can apply for accreditation against a national standard.

8. ASTA notes the critical importance of the selection of those who will develop the National Science Curriculum, and recommends that they be highly experienced Science education practitioners and curriculum writers who have a high level of credibility within our profession.

INTRODUCTION

1.  Please comment on the introduction.


We would generally agree with the information that is in the introduction, however, we do not believe that it goes far enough. The introduction should include a rationale for the inclusion of science as a mandatory course for each stage of education. 


However there are some statements within the Introduction that we would like reviewed and rewritten.

12.  
ASTA questions the definition of Science as “a way of answering questions about the natural world”.  This implies that Science is confined to things or issues that are “natural” and not to things that are mechanical or of human construction.  “Natural world” is likely to invoke interpretations based on “the environment”.  This seems to suggest that things that are not “natural” (things that are mechanical or of human construction, or are from beyond earth) are not a part of Science.  We suggest that this is reworded to reflect a broader view of what Science is.

13.  
We acknowledge and applaud the recognition of some highly important but often lesser known Australian Science achievements, and beyond more obvious examples such as Florey, Bragg and Mawson.

14.  

15.  
ASTA would challenge the notion of students becoming “scientifically capable” as opposed to “scientifically literate”.  We have expended considerable time and effort in espousing “scientific literacy” for all students for their roles as future citizens as the core reason for the place of Science in the school curriculum, and with good effect.  This is a direction that we do not wish to lose.  This aspect will be further addressed later in the relevant section.

16.  
ASTA notes the supporting evidence of “inspectors” in the UK with respect to the success of inquiry/ investigative methodologies in the teaching of school Science.  Whilst we fully endorse the value of an inquiry/ investigative approach and the supporting UK evidence, we would suggest that this point is also better supported at a local level through the studies of the success of the Australian Academy of Science (AAS) “Primary Connections” program (“Impact of Primary Connections on students’ science processes, literacies of science and attitudes towards science”; Hackling, M.W, and Prain, V, Report 15, Australian Academy of Science, August 2008).

AIMS

2.  To what extent do you agree with the aims of the proposed National Curriculum?


Strongly disagree     disagree     agree      strongly agree

3.  Please comment on the aims of the proposed national science curriculum.


This section is titled “Aims”, yet describes the “objectives” of science education. This section needs to be reworked to address the “aims” of science education.


The principle aim of science education is to develop scientifically literate individuals.  Another significant aim is to engage individuals so that they will consider a science career to assist with meeting the future needs of Australia.  Currently, Australia’s immigration intake is focussed on addressing this skills shortage.


Paragraphs 17-20 should be included, under the heading “objectives”. We generally agree with these statements under the new heading of “objectives”.

17.  
Generally agree.  We again note the use of “science capabilities” rather than our preferred “scientific literacy”.

18. 
Dot point 1:  again we note the use of “natural world” rather than a broader view of what is Science.


Dot point 3:  we question the term “scepticism and questioning…”.  The term “scepticism” is value laden, and we would prefer to see this expressed as “critical evaluation and questioning…”


Dot point 4:  we note the limitations of the term “environment” in this context.  We suggest that this is reworded to “the ability to make informed and ethical decisions about the issues in their world, and their own health and well being.”  

The matter of ethics is perhaps understated in general in this paper.

19.  

20.  

TERMS USED IN THIS PAPER

4.  To what extent do you agree with the definitions and applications of the terms used in this paper?


Strongly disagree     disagree  /    agree      strongly agree

5.  Please comment.

Use of the term “Stage”.

One term applied to the Science Framing Paper that we believe needs change is the use of “Stage”.  In the context of the Framing Paper the term is used to divide the years of schooling K-12 into 4 “stages” each of around 3 years.  The use of this term in the Framing Paper conflicts with a number of previously published and well accepted uses of the term.  These include the National Scientific Literacy Progress Map, which uses a 6 stage model to describe the years of schooling K-12, with each stage approximating to 2 years of schooling.  The Progress Map model is also consistent with that adopted by Primary Connections which is based on 4 “stages”, each approximating 2 years each across the Primary years (Early Stage 1, Stage 1, Stage 2, Stage 3).

The issue is further complicated by various jurisdictions using the term “Stage” to describe the two year levels of senior secondary education ie Stage 1 = Year 11 and Stage 2 = Year 12.

21.  
The professional associations that represent the Science education community of Australia must take issue in the strongest possible terms with the abandonment of the notion of “Scientific Literacy” in favour of the term “science capabilities”.   We do not accept the claim expressed in this paragraph that “science capabilities” is to be preferred because it is “commonly understood”, whereas “scientific literacy” causes confusion.  


These claims are far from correct.  To our members these terms are far from being interchangeable.  Feedback suggests that whilst “scientific literacy” is very well understood as a broad overarching understanding of critical scientific principles and processes, the term “science capabilities” implies a somewhat lower order checklist of individual skills, the sort of things you can tick a box against.


We note the statement in the “Speaking Notes” to the NCB Framing Papers (20 November 2008) in Paragraph 29, “What has happened to “scientific literacy”?  Here it states that “The Board has decided that” there is to be a “literacy continuum alongside the study of English” and “given this, the word literacy is to be preserved for that purpose".
Several issues arise from this statement.

· We note the apparent intention of the NCB to produce both a “literacy continuum” and a “numeracy continuum”.  However it seems that these are being produced, if at all, independently of and after the development of the National Curriculum in the first round of learning areas including Science.  We regard literacy and numeracy as key components of any Science curriculum.  Therefore we believe that to be functionally useful, the literacy and numeracy continuums should be developed first, so as to then inform the development of the various learning area curricula, including Science.  

· We reject in the strongest possible terms the notion that the term ”literacy” is one that should be preserved only for use in the study of English and its Literacy continuum.  The term has been increasingly and successfully employed across a broader range of curriculum areas (as has the term “numeracy”).  Apart from “scientific literacy” the applications to “financial literacy”, “numerical literacy”, “visual literacy” and others are common place and widely accepted and understood in education circles. 

By rejecting the term “scientific literacy” the paper suggests a reversion to a narrow view where “literacy” is simply English and “numeracy” is simply Maths.

· “Scientific Literacy” is internationally accepted and a basis for the OECD international comparative student studies in which Australia participates, such as PISA and TIMSS.  For the purposes of PISA 2006, “scientific literacy refers to an individual’s: 
· Scientific knowledge and use of that knowledge to identify questions, acquire new knowledge, explain scientific phenomena and draw evidence-based conclusions about science-related issues 
· Understanding of the characteristic features of science as a form of human knowledge and enquiry 
· Awareness of how science and technology shape our material, intellectual, and cultural environments 
· Willingness to engage in science-related issues and with the ideas of science, as a reflective citizen” 
(Source – OECD 2006 – Assessing Scientific, Reading and Mathematical Literacy: A framework for PISA 2006)
“Scientific Capabilities” only addresses the first two areas of the PISA definition of scientific literacy.  ASTA supports the use of the term scientific literacy and PISA’s internationally accepted definition of this term.
· We hold great concerns that a departure from the term “scientific literacy” will damage the recent progress and momentum that is occurring to the teaching of Science in the Primary years throughout Australia through the growth of the AAS “Primary Connections” program.  We know that due to various factors including teacher lack of confidence and knowledge of Science, the teaching of Science as a stand alone learning area in the Primary setting almost always leads to it being given little if any recognition or time.  (An APPA survey rates the average time currently allocated to Science in Australian schools as 3%, and less than that allocated to religion and to assemblies.)  The recent successes of Primary Connections and the traction it is gaining across the Australian Primary education landscape lies in its strong integration with the other areas of learning, and in particular with its integrated focus with Literacy.  Teachers who lack confidence and specific Science knowledge are now embracing Science through Primary Connections because it integrates so well with their existing skills and programs, and particularly Literacy.  It is by far the best initiative in this field for many decades.  We would not want to see it diminished by the loss of the obvious connection to Literacy.

22.  
Again we note the reference to Science answering “questions about the natural world” and note the need for Science to be broader than what is “natural”.  This term is likely to be misleading and restrictive in its interpretation.  For example, could the issue of genetically modified organisms be interpreted as not a part of Science because they are not “natural”?  We also expect that the curriculum writers will seek the sourcing of information that is wider than “including books and the internet” so as to embrace a wider range of sources including modern ICTs.

23.  

24.  
Agree.

25.  
The Framing Paper points out that a “futures-oriented curriculum must take account of the scientific applications of modern technologies”.  Whilst this statement is almost self evident, we believe that it should expand on this idea and give much more direction to the Curriculum Writers as to which technologies are, should or could be available to the teachers who will deliver the National Curriculum.  In making this suggestion we are also aware that one risk of being more specific about technologies is that the document could become rapidly dated as technologies evolve.  However we believe that there lies a much higher risk in not setting any expectations, as this would simply entrench the current inequity that exists regarding the access by schools to the technologies that support the teaching of Science.  

CONSIDERATIONS

6.  Comment on the considerations that need to be taken into account when developing national science curriculum.  Are there other considerations not canvassed in the paper?

ASTA would support the need to balance these considerations.  The National Science Curriculum should be seen as the “minimum” that should be learned by our students, rather than a “maximum”.  Hence, the focus should be on what are the essentials that all students must know, understand and be able to do to demonstrate that they are scientifically literate.  The focus must be on the key concepts that are the foundations from which other concepts develop.  It is also necessary to know the time that is to be allocated to a course before the curriculum can be developed as this will determine the breadth and depth of the elements that can be realistically covered.  The National Science Curriculum must be able to be learned by most students in the recommended time frame.  The curriculum must allow flexibility so that local contexts can be used to enhance its relevance.

27.  

SELECTION OF SCIENCE CONTENT

28.  
We strongly agree.

29.  
We strongly agree that much of current Science curriculum is knowledge heavy for many students and is often alienating.  We would welcome a “less is more” approach with a focus on inquiry and processes and deeper understanding rather than simple knowledge acquisition. 

30. 
 As above.

31. 
ASTA strongly advocates that the National Curriculum should highly recommend if not mandate, minimum curriculum time allocation to the teaching of Science at the various levels of schooling.  It is necessary to know the time allocated to a course before the curriculum can be developed as this will determine the breadth and depth of the elements that can be realistically covered. The National Science Curriculum must be able to be learned by most students in the recommended time frame. The curriculum must allow some flexibility so that local contexts can be used to enhance its relevance.  Notwithstanding that Science has long been identified within our various Australian curricula as a key learning area, it has in general been given very poor service, particularly in the Primary setting (as previously outlined).  In the Secondary setting there has been a trend for it to sometimes be reduced to an elective or semester choice and reduced time allocation.  This has been occurring in a context that requires greater levels of scientific literacy in our future citizens and where the great majority of future employment opportunities will be Science and technology based.  


Suggested times could be

· Early years at least 90 minutes per week

· Primary years at least 120 minutes per week

· Lower Secondary years at least 210 minutes per week.  


In this context ASTA notes that there will be concerns about the “overcrowded curriculum” and the ability to fit in all that is expected into a school day. However it is noted that even with these recommended time allocations Science would be far from dominating the other learning areas.  Even 120 minutes per week is at best only 8% of curriculum time!


(Recent national studies by APPA indicate that the average current time allocation in Australian Primary schools is just 3%, and less even than religion and assemblies.)


The question as to whether some studies in the Sciences should be mandated at the Senior Secondary level remain open for debate.  It is ASTA’s view that because of the increased awareness of the importance of good scientific literacy for all students in order to prepare them for future citizenship, the patterns for senior school subject selection should require the inclusion of Science studies in some form at this level.


ASTA does not endorse the view that the mandating of Science in the Primary years would be counter productive as it would lead to increased levels of current poor practice, and hence an increase in student disengagement.  To do so would merely endorse current poor practice.  ASTA believes that this problem must be directly addressed.

32.
ASTA agrees with the direction that the selection of content should focus on the “big ideas” of Science, exposure to a range of relevant Science experiences, and the importance of understanding major Science concepts.  


When content is selected however, we would strongly caution against the temptation to include too much content.  There is a risk that the curriculum could become overloaded with content simply because the content is available, it is Science, and it could be construed as “relevant”.  It will be important to maintain a balance between the three elements of “Science understanding”, “Science inquiry skills” and “Science as a human endeavour”.


ASTA would advocate that a “less is more” approach is taken here.  By limiting the extent of the content, and by therefore allowing more time to explore it to greater depths, better student learning outcomes will be achieved.  We believe that the focus should be on “understanding” rather than just “knowledge”.  We would not wish to see the knowledge component become too large so that local contexts, flexibility and particular student interests, or inquiry based pedagogies are sacrificed on the altar of “covering the required content”.

A missing element
ASTA believes that one critical missing element here, particularly with respect to the Primary years, is the importance and value of Science content as a context and opportunity for integration with the other learning areas, and particularly with literacy and numeracy.  We believe that these links need to be made specific in the Framing Paper.  

We know that where Science is treated as a self contained area of learning that happens on its own, it is almost always done very poorly, if at all (consequently the average of 3% of curriculum time it is currently afforded in schools across Australia, as reported by APPA, 2008).  This approach has been well tried and has been a spectacular failure.  It is consistent with the fact that the great majority of Primary teachers lack the knowledge and confidence to teach Science as a stand alone area of learning, a fact also confirmed by the recent TIMSS results.

What has started to give Science teaching in the Primary years great traction in very recent years has been the introduction of programs that integrate Science with other learning areas in which our current cohort of Primary teachers are confident and already teaching effectively.  The leading and obvious example is of course the AAS Primary Connections program with its strong specific links to Literacy as well as to other learning areas.  This program is encouraging many teachers (who would otherwise give Science as a stand alone area of learning little if any attention) to embrace it in an integrated way with the other things that they are already doing effectively.  They are often surprised to find that teaching Science is not as threatening or as difficult as they had thought.  (The effectiveness of Primary Connections is detailed in the studies of Mark Hackling, 2008.)

ASTA believes that in order to encourage the successful teaching of Science in the Primary years of schooling, the National Science Curriculum will need to include strong links to the other areas of learning and the contexts in which this can be achieved.  This could be supported by exemplars of good practice.

To not address this issue and to produce a new Curriculum without these specific links would simply entrench the current practice of Science generally being done poorly if at all in the Primary years.

This issue also has large implications for the comprehensive national teacher professional learning program that will need to support the introduction and implementation of the new national Curriculum.  

RELEVANCE OF SCIENCE LEARNING

33. 
Agree in general, but note earlier concerns regarding the use of “scientific capabilities”.

34. 
Strongly agree.  Science should be seen as an ever evolving process and not a complete set of perfect answers.  We would not wish to see Science topics censored in order to suit sectarian sensitivities.

35.  
Strongly agree.

FLEXIBILITY AND EQUITY

36.
Strongly agree.  It is vital that the National Science Curriculum allows for flexibility and choice for both students and teachers so as to be able to accommodate student interests, teacher expertise and local and community contexts.  It is therefore most important that the earlier statements about not over prescribing the content are honoured.  

37.  
Strongly agree.

GENERAL CAPABILITIES

38
ASTA agrees in principle and suggests changing the last statement “…should be taught in a context of science content.”  to “   should be taught in a context of learning in Science.”
39
ASTA agrees in principle.  We wish to strengthen the last sentence to read “Teachers will be supported and resourced in this through the provision of quality, adaptable curriculum resources and a sustained effective professional learning program.”

STRUCTURE OF THE CURRICULUM
ELEMENTS

7.  The paper outlines three elements: Science understanding, Science inquiry skills and Science as a human endeavour.  To what extent do you agree with these elements as the basis for the national science curriculum?


Strongly disagree     disagree     agree      strongly agree
8.  Please comment.

40.  
ASTA strongly agrees with the structure of the Science curriculum into these three elements.  We fully understand that their balance will be a very important issue.

41.  
Strongly agree.  Perhaps the descriptor used in the earlier draft can also be included ie Science understanding (Science as a way of knowing):  We suggest that “geosciences” might better be stated as “earth and space science”.

42.  
Agree.  As above, the descriptor might read Science inquiry skills (Science as a way of doing): This paragraph should be expanded to include the higher order skills of problem solving and critical thinking.
43.  
Strongly agree.  It is important that this element is not overlooked in practice.

44.  
Strongly agree.  However please note earlier comments re the term “stage”.

STAGES OF SCHOOLING

9.  The proposed structure identifies the curriculum focus, sources of science understanding and the relevant big ideas of science for each stage of schooling.  To what extent do you agree with using these headings as organisers for the curriculum?


Strongly disagree     disagree     agree      strongly agree

10.  Please comment.

45.  The development of a National Science Curriculum on a “year by year” basis is strongly questioned.  ASTA would consider this approach to be too inflexible and prescribed, and not sufficiently allowing for student contexts.  We believe that this argument particularly applies in the Primary years.  We note:

· The majority of Primary school classes are not single year classes, but are blended classes eg Year 4/5 or Year 2/3.  This structure is commonly arranged so as to create curriculum flexibility.  A National Science Curriculum specified on a year by year basis will create dilemmas for teachers as to which parts of a curriculum they should be using for a blended class.  It will certainly lead to repetition and duplication for many students (eg for a student who is in a Year 4/5 and a Year 5/6 class in successive years).  

· The problem would appear to be compounded in very small schools (usually regional, rural and remote) and possibly in indigenous contexts, where a class might comprise students across a wider range of year levels.

· Students may be operating at a level below that which usually applies to their chronological age, for various reasons (indigenous, NESB, learning disability etc).  For example there may be a student of 12 years of age studying at what we would recognise as approximately year 3 level.  It would be much less threatening for this student to be in Year 7 and doing a “Stage 2” topic than to be in Year 7 and doing a “Year 3” topic.  It would remove some of the stigma attached to learning at a level below that of the usual chronological age, and would better recognise that each student is on a learning continuum.

Therefore we would prefer to see the National Science Curriculum developed on the more flexible structure of 6 stages of schooling, each approximating to two years of schooling.  We note that this 6 stage structure is already used and well accepted in existing documents and programs, for example the National Scientific Literacy Progress Map, the Primary Connections program and so on.  It would seem logical for the National Science Curriculum to be consistent in structure with these.

In making this suggestion we note the major concern that will arise regarding the different transitions from Primary to Secondary that exist, with this occurring at the end of Year 7 in most states but at the end of Year 6 in New South Wales and Victoria.  A specific Year 7 National Curriculum will create much tension because in some states it will be the domain of generalist Primary teachers, and in others it will be taught specifically as Science in a Secondary setting.  We suggest that the application of 6 stages each approximating to 2 years would relieve much of the tension that attaches to this problem.

A similar situation exists regarding the Kindergarten/ Reception/ Early Childhood to Primary transition.

46.  
Again ASTA notes the use of “the natural world” as a context for Science.

Table 1: comments.

There is good general agreement regarding this table.  However, the table is presented in rows across the page and separated by lines.  This tends to detract from the obvious intent which is that each column is intended to be read downwards as a continuum, with the earlier stage concepts included in the later ones.  

There has been much feedback regarding the entry points of the various “Relevant big ideas of Science”.  For example, “Sustainability” appears as a “big idea” in Stage 3.  It is pointed out that depending on local interest and context, this “big idea” already commonly applies in Stage 2 or even Stage 1.  

Of great importance to many of our members is the way in which the departure from the traditional 4 Science content strands will be treated (and in which there is a high degree of agreement and understanding across the states and territories).  This will be perhaps more critical in the Primary setting where there is a widespread lack of confidence and detailed Science knowledge.  Teachers in this cohort may well recognise the outcomes from the “Life and Living” strand and be comfortable in introducing topics such as plant germination and growth and insect life cycles.  They are likely to be less confident in how to teach to the “big ideas” of “Change”, Patterns”, “Systems” etc.  

ASTA believes that it will be extremely important that the curriculum writers recognise this limitation and provide strong links and direction to enable teachers to engage with the new concept of “big ideas”.  This could be supported with high quality examples of good practice.

We believe that it will also be most important that this transition to a “big ideas” approach also translates to the AAS Primary Connections program, a project that is giving the teaching and learning of Science in the primary years its biggest boost in decades.

In Stage 4 the list of dot pointed separate subjects has generated considerable discussion.  The place of “Environmental Science” which is apparently not widely offered nationally is questioned.  We would recommend that this be modified to “Earth and Environmental Science”, which has been introduced in several states including NSW and Western Australia with great success.  There is also the issue of how to include the generalist “Science for life& work” course, as well as the various courses that will arise through important local contexts and interests (eg Aquaculture Science, Agricultural Science, Viticulture and Oenology, Horticultural Science, Marine Science, Geology etc).

One possible resolution for this problem would be for National Curriculum to include the nationally agreed common key Sciences (i.e. Physics, Biology, Chemistry and Earth and Environmental Science), and to also provide a rigorous structured framework by which other proposed Senior Secondary courses can be submitted from either jurisdictional or local school level for accreditation at National Curriculum level.  This framework would ensure appropriate rigour and content, and would provide consistency in the way that they are presented and assessed.  This would accommodate some of the current differences that exist between state and territory options as well as accommodating the need to allow for local contexts and industries.

47.  

48.  The question is raised as to the links with the Early Years (B-5)?

STAGE 1 (typically from 5 to 8 years of age)

11.  To what extent do you agree with this approach to organising the science content for Stage 1?


Strongly disagree     disagree     agree      strongly agree

12.  Please comment.

49.  There is good general agreement about this section.  The following points are noted:

· The third header on the left “Topics and major concepts” might be better be termed “Areas for Investigation”.  In the second row “Science inquiry skills”, there should be dot points relating to “developing an explanation” and about “cooperative learning/ working together”.

· There should be more about the importance of Communication i.e. recording and reporting findings.  There are strong Literacy and Numeracy links here.

· There should be the introduction of content at this stage – suggest the big ideas of “Change” and “Patterns” be introduced here as a context though which science inquiry skills can begin to be developed.

STAGE 2 (typically from 8 to 12 years of age)

13. To what extent do you agree with this approach to organising the science content for Stage 2?


Strongly disagree     disagree     agree      strongly agree

14.  Please comment.

50.  

51.  

There is strong general agreement with this table.  Particular points include:

· Second row “Science inquiry skills” to include a new dot point “recording data”.

· The third descriptor “Topics and major concepts”: the use of the term “topic” is problematic.  This might be better expressed as something like “Relevant important concepts and areas for investigation”.

· It will be most important that the Doing of Science (the process) is not overtaken by the Content of Science knowledge in this section.

What is missing?

· Integration with other Learning Areas, particularly in the Primary years.  The successful teaching of Science in a Primary context, in most situations, relies heavily on this integration.  We know from experience that where Science in a Primary setting is presented as a stand alone curriculum that does not directly link to the other learning areas it is frequently given very little attention and done badly if at all.  We think that it will be important for the curriculum writers to specifically draw out the many opportunities for linking to the other areas of learning, and particularly to literacy and numeracy.

· Science as a human endeavour.  Whilst this is explicit in Stage 3 it seems to be at best implicit in Stages 1 and 2.  This aspect needs to be strengthened.

STAGE 3 (typically from 12 to 15 years of age) 

15.  To what extent do you agree with this approach to organising the science content for stage 3?


Strongly disagree     disagree     agree      strongly agree

16.  Please comment.

In the table:

In the second row “Science inquiry skills”

· First dot point to become “designing and conducting scientific investigations…”  We don’t think this should be limited to just one.

· Second dot point, widen sources of data to include podcasts, and students own investigations.

· Add a fourth dot point “interpreting and critically analysing data”.

In the third row “Topics and major concepts” it is suggested that this could be better worded “Major concepts and suggested areas of investigation”.

· Under Biological sciences, a new dot point “genetics and heredity”?

· Under Earth and space sciences, separate “structure of the earth and geological history” as two separate dot points.  Second dot point to become “plate tectonics and other geological phenomena”.

52.  
ASTA strongly agrees that there is (not “may be”) value in providing a program in which students conduct a science investigation in an area of their choosing.  This would be important preparation for the “Extended Learning Initiatives” that are becoming a feature of many senior secondary courses.  There are also strong links possible with other existing activities such as the various state and territory student science competitions, and with CSIRO CREST.

53.  
ASTA agrees with the need to include contemporary science issues.

54.  
ASTA strongly agrees with the stated need to “exercise restraint and avoid overcrowding the curriculum”.  

55.  

STAGE 4 (typically 15 to 18 years of age)

Curriculum focus:  senior secondary courses

17.  How many science courses should be included in the national science curriculum in the senior secondary years of schooling?

Please see earlier response under “Table 1: comments”.

We suggest Chemistry, Physics, Biology and Earth and Environmental Science, and “Science for Life & Work”.

ASTA also suggests the development of a Science course framework against which other science courses can be validated and accredited.  

The key aim of science education is to develop scientifically literate individuals.  Hence the senior secondary courses should address this aim.  The Biology, Chemistry, Earth and Environmental Science and Physics courses should be accessible to most students, not just the very small minority who choose to study science at University. 
There may also be the need to develop a multidisciplinary science course.  This course would be pitched at a similar level to the Biology, Chemistry, Earth and Environmental Science and Physics courses and would be suited to students who only wished to study one Senior Secondary Science course.
The course “Science for life and work” would be pitched at a less rigorous level to ensure that there is a science course available for all students who wish to pursue science at the Senior Secondary level.

18.  Please comment.

56.  
ASTA agrees in general.  Again we note the choice of “environmental science” and lack of an “earth science”.  The great success of an “Earth and Environmental Science” course in some states including Western Australia and NSW is noted.  

57.  
ASTA strongly believes that other specialised courses must be included particularly to provide the flexibility to teach and learn Science in local contexts, and to include courses that are locally interesting and relevant to students.  Please note the earlier comments on a Science course framework.

PEDAGOGY AND ASSESSMENT

PEDAGOGY

19.  This section outlines the approaches to pedagogy as they apply to the content of a national science curriculum.  To what extent do you agree?


Strongly disagree     disagree     agree      strongly agree

20.  Please comment.

ASTA supports the pedagogical approach outlined in the Framing Paper.  It will be imperative, however, for this to be successful that there is sufficient time to cover the curriculum using student engagement and inquiry.  The transmission model is frequently used when time is at a premium, however, this does not allow deep understanding to occur.  It will also be imperative that appropriate and targeted professional learning opportunities are provided to all teachers of science to ensure that all teachers engage with the national curriculum documents and the pedagogy underpinning it.

58.  
ASTA strongly agrees on the importance of the relationship between curriculum, pedagogy and assessment, and that the curriculum can not be developed in isolation from the other elements.

59. 
ASTA strongly agrees with the stated need for less emphasis on a transmission model, and more emphasis on student engagement and inquiry.  We would like to see the references to pedagogy strengthened further, perhaps by reference to contemporary models such as 5Es and the importance of the “Explore” phase before the “Explain” phase.  This would reinforce the direction to move away from the transmission model (ie the “Teach it, test it and move on” pedagogy.)

60.  
Strongly agree.

61.  
Again note use of “science capabilities”, which we would regard as a subset of “scientific literacy”.

ASSESSMENT

21.  This section outlines approaches to assessment as they apply to the content of a national science curriculum.  To what extent do you agree?


Strongly disagree     disagree     agree      strongly agree

22.  Please comment.

Assessment is integral to learning.  It is essential that information regarding possible assessment tools is part of the curriculum documentation.  It is also important that assessment of all elements occur, including Science as a human endeavour.  Frequently, assessment focuses on science understanding and science inquiry skills.  This does not assess understanding of the concepts and skills of science in specific applications, historical contexts or contemporary issues.  To ensure that scientific literacy is the focus, assessment must cover all elements in the curriculum.

62.  
ASTA strongly agrees with the statement about the relevance of “backward design”.

63.  
ASTA believes that this section requires considerable strengthening.  The notions of the different types and purposes of assessment need to be made more specific ie assessment for learning (“Diagnostic assessment”), assessment as learning (“Formative assessment”) and assessment of learning (“Summative assessment”).  This particularly applies to many secondary settings where the focus is often on transmission and summative assessment.

64. 
 We agree.  Perhaps the suggested “variety of assessment approaches” could be expanded upon.

CONCLUSION

65.  
ASTA agrees.

66.  
ASTA agrees.  It is suggested that the order of the two sentences be reversed.

23.  Do you have any other comments to make on the paper?

It must be clearly articulated in the curriculum documents the depth of understanding required by students at the end of each stage.  Are the students required to “identify”, “describe”, “explain” “discuss” etc?  This will determine the depth and also the time that may be required to address the concept or element.

There are many historical examples that indicate that the intent of curriculum documents do not become embedded in practice unless there is significant and appropriate professional learning opportunities for all teachers of science.  The teachers must have a deep understanding of the documents before they can effectively use them to inform their practice.  Hence, there must be provision for significant and appropriate professional learning opportunities for teachers of science before the beginning of the implementation phase of the National Science Curriculum.

There is also a need to ensure that there is sufficient resourcing of all schools to ensure that the National Science Curriculum can be implemented effectively.  This is particularly appropriate in late Stage 2 science where students in some states and territories will have the resourcing available in Secondary Schools while others will have the resourcing available at Primary Schools.  The resourcing must be sufficient for all schools.  The resources available will influence the types of learning opportunities available to students.

NAPLAN must be reviewed after the development of the National Curriculum to ensure that it is consistent with the outcomes of the various curricula. 
As the process of curriculum development continues, it is important that science educators are given regular further opportunities to review documents and continuously inform the process.  These feedback opportunities should not occur during school holiday periods, especially over the longer summer holiday period.
It is also important that those who are chosen as the writers of the National Science Curriculum are experienced science curriculum writers with extensive experience in Science education and pedagogies.  They should be respected members of the Science Education community and hence have considerable credibility within this community.
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