STELR Program Outline 2010
Also view the chart of the overall STELR program, which shows how the activities and practical investigations are woven in throughout the program. 

Key ideas

The main theme of this secondary science education program for Year 9 or Year 10 students is renewable energy.

The key ideas conveyed in the STELR program are: 
•    Global warming and climate change

•    Energy transformations 

•    Energy efficiency

•    Electrical power and electrical energy

•    How scientists work – experimental design and data analysis

•    Renewable energy resources

•    Photovoltaic cells

•    Wind turbines

The study of renewable energy resources includes an investigation of various careers in these industries and a critical examination of some of the issues related to these industries. 

Time required

Depending on the school’s timetabling arrangements, the core program can take 6-8 weeks. To make the best use of its full potential, however, schools may choose to invest an entire term on the program. 

View the suggested teaching timetable for more details. 
The practical investigations

To a large extent the inquiry-based learning approach consists of first-hand practical investigations of a range of inquiry questions. These are both directed investigations and student-designed investigations.  Most are in the form of small group investigations; some are in the form of class experiments.  Most of the practical investigations are centred on the STELR solar panels and wind turbines.

An important part of each investigation is reporting back to the class, analysing the results and evaluating the experimental design. 

Students also have the opportunity to process and analyse second-hand data on the electrical energy and power delivered by solar cells installed on buildings.

All practical investigations are fully supported in the STELR Teacher Resource.

 Research 

Students are required to develop an in-depth knowledge of some areas through internet research.  Incursions and excursions can also play a significant role. 

An extensive list of helpful internet resources and of possible excursions is provided in the STELR Teacher Resource. 
Problem-solving challenges 

Students have the opportunity to meet different challenges in which they can apply their learning and develop strong problem-solving skills. These include:

•     Designing and building a model turbine and demonstrating how much electrical power it can deliver. 

•     The optional additional challenge of working out whether a certain solar panel and wind turbine will provide sufficient electrical energy needed to run all the electrical systems on a yacht that is to sail to Macquarie Island for a science research expedition. This includes taking into account the prevailing winds and available sunlight in that location. 

ICT

Students have the opportunity to use a range of technology, to conduct web research, to record process experimental results using spreadsheets and graphing programs and other technology such as video recorders and digital cameras, and to present their findings using a range of technologies, including PowerPoint presentations.

Optional extensions

•     The analysis of an article about sea level rising in the Maldives.

•     The challenge of preparing a presentation on global warming to the local community or writing a newspaper supplement or writing a submission to a Minister for the Environment. (See also the optional problem-solving challenge listed above.)
•     A series of practical investigations of electric circuits, in particular measuring current and voltage, to provide a good background for those students who have not studied these in depth prior to the program. 

*Note that the Chemistry unit that was trialled in the STELR pilot schools is under review and will be rewritten in partnership with the Centre for Green Chemistry, Monash University. 

Teaching scientific literacy
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The STELR Project prepares students to engage with science ideas in their work and their lives generally, as citizens. Leonie Rennie (2006) described scientifically literate citizens to have the following attributes:

The scientific literacy focus is strongly represented the in the STELR program as follows:

•    Thinking and working scientifically are major aspects, with a particular emphasis on evidence based thinking.

•     Engaging with the science-technology-society interface is emphasised.

•     Social, ethical and economic issues are incorporated into the learning.

•     The nature of science and its contemporary setting is strongly represented. 

•     Students are supported to develop a critical, objective, committed stance.

Assessment

Prior to the teaching sequence, students should complete an online pre-program questionnaire that elicits students’ understandings about energy, circuits, global warming and the greenhouse effect. Students will complete the questionnaire by accessing the STELR website.

Following the teaching sequence students will complete an online post-program questionnaire by accessing the STELR website.

It is expected that teachers will choose modes of internal assessment that suit the school and their students. 

The STELR Teacher Resource provides some assessment rubric proformas which teachers may wish to use for their assessment of students. These are provided in Word format so teachers can adapt them to their needs. 

Teacher support

The curriculum materials have been developed with non-specialist teachers in mind. They include background theory, equipment lists and tips on how to run practical and inquiry-based classes. These materials showcase contemporary, evidence-based teaching and learning with an inquiry-based learning approach.

They are also provided in electronic form so the teacher may adapt the timetable, instructions for practical investigations, result booklet, assessment proformas, and so on, to suit their school requirements. 

