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Background

In July this year, approximately 150 science teachers and educators from all states and territories and across educational jurisdictions and sectors of schooling, met at the ASTA Annual Forum at CONASTA 57 on the Gold Coast.  The theme of the Forum was the current agenda for a new National Curriculum in four learning areas including the Sciences, to be developed under the auspices of the recently appointed National Curriculum Board.  

ASTA, and the other relevant national professional associations in Mathematics, English and History, have been communicating with the NCB regarding the roles for the professions in both the development and the implementation of the National Curriculum.  The Forum was presented as an opportunity for the wider membership to contribute to the input that ASTA would have to the Board.
Following a brief introduction and background, the forum addressed the following questions:

1. In developing a National Curriculum, what is the appropriate balance required between knowledge (understandings) and skills (problem solving, collecting and analysing data, etc)?

2. If scientific literacy is ultimately the major aim of science education, how should this look in a National Curriculum?

As expected, opinion was varied but expressed positively with strong conviction.   Below is a brief summary of their feedback given in small groups reflecting Junior Primary/Lower Primary, Upper primary/Lower Secondary and Secondary/Senior Secondary levels of schooling.

General Comments

The feedback suggested support for a National Curriculum in science was overwhelming.  The benefits to teachers, students and to all Australians were clearly stated by members at this forum. The major aim of science education is to produce generations of Australians who are scientifically literate.  At the same time however, we need to ensure that we provide positive pathways for that smaller percentage of students who wish to pursue a career in a science related field.

The notion of a broad curriculum framework, and not a specific “syllabus” was supported by all groups.  The National Curriculum must provide a balance between a core that includes both skills and content with flexible content relevant to local issues.  Skills must be taught in an authentic context rather than in isolation from the learning.  The importance of content that is relevant to students and their everyday lives is critical to student engagement at every level of schooling.  A greater emphasis on the ‘big ideas’ of science is seen as more engaging for the majority of students and ultimately facilitate greater scientific literacy in the community.

The development a National Curriculum in Science should be guided by both the National Statements for Science Learning and the National Scientific Literacy Map. Significant thinking has already gone into this work and so it should be considered seriously in framing new thinking.  Including science as a career pathway is an important component.

Cross referencing Science outcomes with English and Mathematics will provide opportunities for students to consolidate their learning and transfer their understandings into new learning.  Indeed the whole question as to whether the new National Curriculum should be based as an outcome framework was also discussed at length with many believing that the push to outcomes-based learning in the past five years or so has not yielded the desired impact on Science teaching and learning. 

There have been a number of recent, universally acclaimed reports into Science education within Australia (Tytler, Hackling et al, Fensham, etc).  The core recommendations from these reports must form the foundation for this new beginning.  There is also considerable research and experience in developing and implementing National Curricula internationally that must be considered in deliberations in this country.  Teachers and other key stakeholders must be consulted at every stage of both the development and the implementation stages of the process so they are not marginalised.  To do otherwise will result in a poor uptake of any National Curriculum that is developed.
Needs of specific levels of learning.

1. Junior Primary/ Lower Primary

· The importance of learning through structured play and developing science communication through oral language will build a foundation for latter years. 

· Inclusion of higher order thinking and questioning must be part of students’ experience in science.  Young learners should be asking questions that can be investigated.
· Exemplars for explicit teaching of skills and science knowledge are required to support classroom teachers.

· Supporting classroom teachers in a range of ways through specialist programs, cluster groupings should be encouraged.

2. Upper Primary/ Lower Secondary

· There is a need to challenge lower secondary students and to provide rigour to their learning by acknowledging prior science experiences.

· Science must be a compulsory subject to the end of Year 10.  Students must be provided with the same time allocation as for English and Mathematics.

· Providing resources for non-specialist teachers is essential for success.  A Key Science Teacher in every (primary) school will support other classroom-based teachers. Engaging and developing the skills of non-confident teachers is essential.

· Professional learning opportunities for teachers who have little or no science background should be provided and even mandated.

3. Secondary/Senior Secondary

· Balancing the needs of students who are planning tertiary studies within the sciences and those that are not requiring specialist science learning is essential to maximise engagement for all students. 

· The successful model of an additional course (CONASTA Keynote address by Robin Millar) for secondary students wishing to extend their scientific experiences to equip them for tertiary studies was seen as a supportive structure for all students.  This achieves the dual aim of preparing for university and preparing for life.

· A need for learning to be topic based and therefore interdisciplinary.  (Integrated assessment is a natural consequence.)  Cross-curricular priorities can be established.

· The importance of developing thinking skills in conjunction with a content focus to better prepare students for tertiary science courses.

Science Education and our rapidly changing world.

· The incorporation of ICT from an early age is an essential component of science learning in the twenty first century.

· Providing opportunities for students to ask questions that can be investigated, to plan, conduct an investigation, gather and analyse data, and draw conclusions are the essential skills to enable students to adapt to change.

· Incorporating multi-literacies and numeracy into science will build students life long learning skills.

· Linking science to issues based education – local, national and global will empower students to believe they can make difference and to take action.

Assessment.

· Assessment should be based on sequential development of process skills. 

· Focus on open-ended investigations that are practically based rather than closed knowledge based assessment.

· Mapping student progression is vital.

· Students should be more involved in the assessment process, eg. setting the assessment.

· National Curriculum should allow for a range of assessment options to be viable as we currently have across Australia at the present. 

Professional Learning

· All discussion groups stated the need for ongoing professional learning to ensure that a National Curriculum was successfully implemented.  Therefore, the cost of quality Professional Learning must be a core component built into the initial planning phase.  

· Teachers will require time to change their practice and to implement change. 

· Resource development and distribution must be balanced with teachers having opportunities to engage in face-to-face professional development. 

· Professional learning that is ongoing will result in quality changes to teachers’ pedagogy and greater improvements in student learning.

· The need for explicit and clearly articulated Professional Learning to support non-specialist teachers within Primary School settings.  

· Professional Learning facilitators will require a high level of skill to ensure quality delivery across Australia.

Other issues and thoughts

· Ecology should be considered a discipline of science (rather than Society and Environment)

· Science education must not become textbook driven.

· Importance of standards for both students (performance) and teachers (professional) and the role that they play in raising ‘the bar’.

· The new framework should be as flexible as possible enabling it to fit into local contexts and jurisdictional emphases.

· Evaluation processes need to be built into the National Curriculum so that it can be monitored and adjusted over time – living curriculum rather than static.  How can we ensure that implementing a National Curriculum has had a positive effect on teaching and learning in our schools?

· We need to ensure that secondary students (beyond Year 8) do not lose the ‘wonder’ of science.

· Many teachers in our schools do not have a solid science background and this situation is not improving. What affect will a National Curriculum have on these teachers?  How can we redress this situation?
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