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What is ATSE? 

• Australian Academy of Technology & Engineering 

• One of four Learned Academies in Australia 

• An independent body of more than 800 Australian scientists and 
engineers seeking to enhance Australia’s prosperity through innovation 

• Not-for-profit 

• STELR is ATSE’s key school education initiative. 



ATSE STEM policy 
3. Improve STEM Education 
STEM education creates critical thinkers, ensures general science literacy, and enables the next 
generation of innovators. It is clear that most jobs of the future will require significant mathematics and 
science preparation. It is imperative, if we are to build and maintain a flexible dynamic workforce, that 
we make STEM education and life-long learning key priorities so as to skill workers for current and 
future STEM-based industries. 
The strategies below must be applied across all educational sectors: primary, secondary, tertiary, and 
vocational. 
 
STRATEGIES 
3.1 Evaluate strategies for engaging students in STEM education in schools. 
 
3.2 Strengthen STEM teaching in schools by advocating for:  

i. deep discipline knowledge for all initial STEM teacher education and training (such as a bachelor degree with 
an appropriate major, along with either undergraduate or postgraduate qualifications in teaching); 
ii. all out-of-field teaching in STEM disciplines to be eliminated through a phased system of professional 
development and/or equivalency based on teaching experience and knowledge; and 
iii. a feasibility study on an independent national recognition scheme for STEM teachers to be developed that 
links remuneration to the level of qualification and experience. 

 
3.3 Expand the deployment of the ATSE STELR School Program. This includes extending the reach of 
the current year seven to 10 program in secondary schools, as well as considering its adaptation to 
years one to six. 



Australian STEM education strategy 

• Endorsed by Australian Education Ministers on 11 Dec 2015 

• Published by the Education Council, Dec 2015 

• A renewed national focus on STEM in school education is critical to ensuring that 
all young Australians are equipped with the necessary STEM skills and 
knowledge that they will need to succeed 



http://www.scseec.edu.au/EC-Reports-

and-Publications.aspx 

Australian STEM education strategy 



Australian STEM education strategy 



PwC report 2015 

http://www.pwc.com.au/stem.html 



PwC report 2015 

Demand for STEM skills will generate the next wave of growth. 

 

Key findings of the report include: 

• 44% or 5.1 million current Australian jobs are at risk from digital 
disruption in 20 years 

• 75% of the fast growing occupations require STEM skills 

• 70% of Australian employers identify STEM employees as being the 
most innovative 

 



ACOLA report 2013 



Australian industry group 

There are over 250 extra-curricular STEM 
programmes in Australia. 
 
There is a lot of action but little traction. 
 
STEM should be a part of the regular school 
curriculum, not done as extra-curricular 
activities. 



Australian curriculum 

New areas of study 

Digital Technologies 

P – 10 

Investigate the role of hardware and software in managing, controlling and securing 
the movement of and access to data in networked digital systems 

 

Design and Technologies  

P – 10 

Critically analyse factors, including social, ethical and sustainability considerations, that 
impact on designed solutions for global preferred futures and the complex design and 
production processes involved 



Case study: STELR 

• STELR is an in-curriculum, secondary school science education initiative 

• Based around purpose-built, sturdy equipment 

• The Renewable Energy Program involves investigations into solar, wind and 
hydroelectricity. 

• The Renewable Energy Program runs for 6 to 10 weeks – but it is also flexible 

• Many additional modules have been developed 



Hands-on 
In-curriculum 
Inquiry-based 

Interactive student learning using purpose-built equipment. 

Science and Technology Education Leveraging Relevance  
STELR is the key school education initiative of the Australian Academy of Technology and 
Engineering (ATSE) 



What does STELR look like? 

Why STELR_Indonesian.mp4


 



STELR experience  

• STELR has been running for 10 years 

• Grown from 4 schools in 2008 to over 640 schools at the end of 2017 

• Nine schools in Indonesia through support from Orica 

 

 



STELR modules 
• Renewable Energy* 

• Wind Energy* 

• Electricity and Energy* 

• Sustainable Housing* 

• Solar Cars* 

• Car Safety 

• Climate Change and Oceans 

• Biofuels 

• Earth, Moon and Sun 

• Sensing Sound 

• Water in the 21st Century 

• Carbon Dioxide – Friend or Foe? 

• Future Health 

• Mathematics of Solar Panels 

• Mathematics of Housing 

• Mathematics of Solar Cars 

* Modules marked with an asterisk are supported by STELR equipment sets 



Curriculum resources 



Fact files 

Stand-alone packages include  

• case studies,  

• career profiles and  

• teacher toolkit activities 



STELR is STEM 
Interdisciplinary  

Problem-based 

Real-world projects 

Authentic and complex problems 

Students work independently and 
collaboratively and ask questions 

Hands-on 

Inquiry-based 

Mathematics 

Engineering 

Technology 

Data gathering and analysis 



STELR aims 

1. Increase the numbers of students studying Maths and Sciences at years 
11 & 12 

2. Improve the level of science literacy and understanding in the 
community; 

3. Raise awareness of opportunities in technology-related careers; 

4. Prepare students to engage with science ideas and be knowledgeable 
about the way science and scientists work; 

5. Increase the number of students choosing science and engineering 
careers to address the shortage of science and engineering graduates; 
and 

6. Improve the quality of science classroom teaching practice. 



The problem 
• Declining year 11 and 12 participation rates 

• Fewer science practical classes being taught 

• More teachers teaching out-of-field 

 

The steady decline of enrolment of young people in science and the shortage of 
engineers is cause for concern. More young people need to choose engineering or 
science as a career and making that choice depends on access to the necessary 
science, mathematics, technology, and engineering (STEM) curriculum.  

UNESCO 

 

• Students consider that science lacks relevance in their lives 

 ‘A recurring evidence-based criticism of traditional school science is 
 has been its lack of relevance for the everyday world’  

Glenn Aikenhead (2004) 

 

 ‘the science curriculum should be relevant to the needs, concerns 
 and personal experiences of students’ 

Goodrum, Hackling and Rennie (2001) 



The problem 

• Declining year 11 and 12 participation rates 

 

Biology 

Chemistry 

Physics 

Psychology 

Geology 
Other 
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Recent studies 

Kennedy, J., Lyons, T. & Quinn, F. (2014). The continuing decline of 

science and mathematics enrolments in Australian 

high schools. Teaching Science, 60(2), 34-46. 



Solutions 

Relevant context 

• 44% of Australian students were worried about climate change 

• Climate change is complex, so particular aspects are addressed 

• STELR initially used renewable energy (wind and solar) as its context 

• STELR modules also developed around: 
– Sustainable housing 

– Water security 

– Carbon dioxide – friend or foe 

– Health 

– Car safety 

 

Curriculum themes 

• Sustainability 

• Indigenous culture 

• Engagement with Asia 



Solutions 
Align with the Australian Curriculum 

• Align with the Australian Curriculum guidelines for Science and Maths 

• Designed as an in-curriculum program 

• Primarily addressing Science Understandings in the physical sciences 

• Focusses on Science Inquiry Skills using guided then student-directed 
open-ended inquiries 

• Career profiles and case studies address Science as a Human Endeavour 



STELR reach 

• STELR is currently in 647 schools across Australia, New Zealand and Asia. 

 

• Over 80,000 students participate each year. 

Country Number of 
schools  
(as at Dec 2018) 

Australia 621 

India 1 

Indonesia 9 

New Zealand 12 

Philippines 3 

Singapore 1 

TOTAL 647 



Independent evaluation shows: 

•Students are more engaged in STELR lessons compared with regular science 
lessons 

•STELR teachers are more confident (PD training, mentors, teacher manual, step 
by step lessons) 

•Increased enrolments in STEM at Year 11 in STELR schools 

•STELR students are more scientifically literate - even if not pursuing STEM in 
later years 

STELR impact 



Results of evaluation 



Results of evaluation 



Results of evaluation 



Results of evaluation 



STELR Renewable energy kits 
 
  







Solar car kit 



Wind energy kit 



Sustainable housing student kit 

Cables not shown 



Teacher samples kit 
Students design investigations 
to compare these materials: 
 

Glass samples (2 sets) 
• Low-e 
• Tinted 
• Regular  
 

Board wall panels (x8) 
• Can be painted? 
 

Thermal mass materials (2 sets) 
• Terracotta tiles 
• Steel 
• Aluminium  
 

Roof treatments (2 sets) 
• White 
• Charcoal (regular) 
• Charcoal (infracool) 
• Untreated 

USB with data 
logger and 
curriculum 
files 



Support for schools 

Teacher professional development 
Pre-service teacher training 
In-school mentors 
 
Better resourced Science laboratories 



SEAMEO QITEP in Science 
STELR has a strong relationship with the SEAMEO QITEP in Science  

STELR STEM workshops 2015 – 17 

• Over 40 teachers and Educational Personnel 

• Five days of activities and theory 

 





Spreading the word 
STELR in Jogjakarta school 

 



Bontang schools 

Equipment provided through sponsorship from Orica 

Training 

Translations 

 



Indonesian relevance 

Pertamina Energy Tower 



Support for Indonesian schools 

Translations of course material 
• Renewable Energy 
• Water in the 21st Century 

 
 
Indonesian captions on “How to” videos 
 
Case studies 
 
Career profiles 
 
Teacher training 
 
 
 



STELR website 

A dedicated STELR website 
provides: 
• advice on use of the STELR 

modules,  
• additional resources for both 

teachers and students,  
• career profiles in STEM,  
• news updates and information 

about forthcoming STELR 
professional learning sessions. 

 

www.stelr.org.au 

http://www.stelr.org.au/


iSTELR 

• STELR lessons are available in web-based format 

• Facilitates the ‘flipped classroom’ 

• Teachers can fully edit module activities to suit class 

• Teachers can track student submissions – keep records 

• Students can upload videos, photos and whole multimedia projects 

• Operates on all systems – iPad, Android, PC etc. 

• Requires reliable wifi 

• Powered by Stile Education 



iSTELR sustainable housing 

https://stileapp.com/au/inst-1580/subject_copy-72366


STELR sponsors 
Orica 

• Subsidies for class sets of STELR Renewable Energy Kits 
 

Australian Power Institute 

• Solar Car Challenge 
 

 

Partner Universities 

• Deakin University, University of Wollongong, Southern Cross 
University, Charles Darwin University  

 

The program, Training on STEM Education, received grant 
funding from the Australia-Indonesia Institute of the 
Department of Foreign Affairs and Trade 

 

 

 

 

STELR slides for PD sessions Orica 4 March 2015.pptx


Other STEM initiatives 
Extra-curricular activities  
• Appeal to students that are already engaged with STEM subjects 
• Rely on motivated teachers 
  
One-off in-class experiences 
• A team comes into the school to run a lesson or two  
• High wow factor  

• Coding 
• Robotics 
• Drones 

• Teacher given no guidance or support to extend or build on the experience. 
• Soon forgotten 
  
Booklets downloaded as PDF  
• There is little evidence that they are used in class nor that they are effective.  
• Rely on teachers being motivated 
•  Rely on teachers knowing of their existence. 
• Delivery to students  
• photocopying?  
• Students have their own computer or device? 
  
 



STEM in Australian schools 

Ownership and responsibility 
Science  
Technology 
ICT 
 
Style 
Mainstream classes 
Electives 
Out of class (extra-curricular) 
STEM clubs 
Maker spaces 
 
 
Indigenous students 
 



Maker spaces 

A makerspace is a collaborative work space for making, learning, exploring and sharing that uses 
high tech to no tech tools. 
 



STEM centres and technical schools 
•Dedicated centres of excellence in STEM and other topics 

•Have resources not generally available in schools 
•State-of-the-art equipment 
•Schools visit to do programs 
•Pre-visit and post-visit activities 
•Each centre has 20 schools 
•Centres conduct professional learning 
 



Partnerships 
Corporations 

• Corporate Social Responsibility  

• Community Support 

• Need a skilled STEM workforce 

• Now and in the future 

• Links with schools – scientists and engineers work with 
students in schools 

 

Governments 

• National prosperity and growth depends on having a skilled 
STEM workforce 

• Move from resource-based to knowledge economy 

• Global and regional engagement 

 

 

 

 

 



Partnerships 
STELR started with funding from state education departments. 

The federal government provided funding for a roll-out. 
Continued through the support of corporations,  

• Orica,  

• Australian Power Institute 

 

Private-public-government partnership between Orica, ATSE 
and Australian Government 

 

Corporate Social Responsibility and Community Support 

 

 

 

 

STELR slides for PD sessions Orica 4 March 2015.pptx


Government grant programs 
 

• Australian Maths and Science Partnership Program 
– Universities 

– Corporations 

– Not-for-profit (ATSE) 

– Stile Education 

 

• Women in STEM and Entrepreneurship 
– Video career profiles 

– Corporations 

 

• SEAQIS STELR STEM workshops  

– Orica 

– Australia Indonesia Institute 

 

 



Other STEM partnerships 







Choose maths 



STEM lessons learned 
Career profiles show great jobs and study pathways. This provides a pull into STEM 
classes at senior secondary school level. 
 
Show relevance using case studies and career profiles 
  
In-curriculum is much better than extra-curricular 
 
Team teaching (time-tabling) 
 
Maths activities (Must be appropriate to year level!) 
 
Support the teachers 
 



Questions and discussion 



Thankyou 

Peter Pentland 

 

Education Program Manager 

peter.pentland@atse.org.au 

 

+61 3 9864 0906  

www.stelr.org.au 


