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Introduction


The SEPS program aims to: 
· Build and improve teacher capability and innovation in the teaching of STEM and entrepreneurship programs in primary schools in the Geelong region
· Raise awareness among primary school students of the value of STEM and entrepreneurship
· Increase participation among primary school students in STEM activities and engagement in entrepreneurial challenges. 

The SEPS program is designed to inform teachers of the latest theories in STEM and Entrepreneurship education and practical activities in order to support teachers in developing STEM-ET teaching capabilities. This document provides detail of how you can develop a “STEM-ET Vision” for your school, which involves development of a comprehensive and broad vision for STEM education in your school.

Expectations of the SEPS program: 
· Starting to try new things in your own classrooms or in your school.
· Building a new unit for 3-4 weeks, leading to the Maker Faire in August.
· Gathering data and evidence in terms of the impact of new initiatives on children for reporting at the STEM Education conference in November. 



SEPS Guiding Framework 

The SEPS guiding framework comprises four interconnected components to support schools and teachers to frame and plan for curriculum and programs with a strong focus on STEM and Entrepreneurial Thinking (STEM-ET). 

The SEPS guiding framework can be used in the following ways:
· As a framework to guide the development of STEM-ET programs for the whole school.
· As a conceptual tool for teachers to develop their own approaches to STEM-ET teaching and learning.

Each component is detailed below.

 


Figure 1. SEPS Guiding Framework

1. Contexts: What are the curricular, pedagogical and problem contexts for situating your STEM-ET programs? Contextualise the problem, project, or design within the school curriculum and current pedagogical practices in your school.
Curriculum contexts: How STEM-ET education is conceptualised in relation to the other curriculum learning areas? And how learning areas within STEM-ET are interconnected with each other?
Pedagogical contexts: What is the current pedagogical practice in the school or in your classroom? For example, if you are using an inquiry approach, which stage might the STEM and Entrepreneurial Thinking fit in, and how?

Problem Context: How do we work with communities around us? What problems we can find from each of these communities that can be used or adapted as an entry point for the STEM-ET program? Depending on the age group of the children, these problems can come from their community (me and my family), local community, or global community. Examples of such problems could be healthy eating, reducing waste, or water quality in a local creek, etc. 


2. Skillsets: What are the skills needed and how would you build these skills in your students? 

Figure 2 lists three sets of skills: 21st century skills, STEM skills, and Entrepreneurial Thinking skills. There are significant overlaps among these three skillsets. Consider what are the skills needed to solve the problem or undertake the project developed by you and your team. How could you help students to develop these skills and foster an entrepreneurial mindset (if this is your goal)?
 
1. http://www.p21.org/our-work/p21-framework; 
2. Hobbs, Cripps Clark, Plant (2018); 
3. http://www.youthstartproject.eu/project?lightbox=co24 

Figure 2. Skills sets


3. Levels of Innovation: What are the levels of innovation? 

There are four levels of innovation (Figure 3) worth considering in any STEM-ET program, including:
Refinement: taking an existing idea and making small changes. Existing products are enhanced with new features to improve them. 
Re-invention: existing product adding new features to differentiate a number of versions.
Evolution of ideas: products which are evolving from the original ideas. This requires a significant change to the existing product (and usually implies that the product cannot revert to its former presentation). 
Revolution: something entirely new and has the potential to change the way people live. 


Figure 3. Levels of innovation


4. Take it Further: Working with existing curriculum and school context, how can you modify or extend it further? 
· Integrate new content
· (knowledge, skills)
· Adopt new pedagogies
· Use new contexts






A STEM-ET Vision for teachers and schools
(This section was adapted from STEM Catalyst program)
The challenge for educators is to translate a STEM policy agenda into valid and coherent curriculum. This comprehensive, multi-faceted and coherent STEM-ET vision helps to addresses the subtle and complex challenge of preparing “twenty-first century” citizens within the constraints of a traditional school system and curriculum. This vision is designed to enable educators to engage with the STEM agenda through a targeted and deliberate framing of STEM linking with Entrepreneurial Thinking (ET), the STEM practices that can inform teaching, learning, and curriculum, and how to build teacher capacity and lead change in schools. The STEM-ET vision is summarised in Figure 4. 

Figure 4. “STEM-ET Vision” 
(adapted from Successful Students – STEM Program)

The STEM-ET vision can be used in the following ways:
· As a vision for an approach to STEM-ET education guiding a professional development project.
· For a school to develop a vision for STEM-ET that can be actioned at multiple levels within the school.
· For a teacher to develop their own approach to STEM-ET education, including their own professional development plan.

Each of the 5 parts of the plan are described below, with some questions for each part that can guide teacher and school reflection on current and future STEM-ET education development. 

1. Framing of STEM: STEM education is conceptualised as both inclusive of the separate disciplines as well as interdisciplinary 
Your STEM-ET Vision:
Question 1. How is STEM currently framed for your school?
Question 2. How will you frame STEM for your school?


Increasingly the STEM community is looking to integration of the STEM disciplines in real world design problems as a way of engaging students in imaginative and collaborative problem solving and reasoning. STEM practice should be seen as inclusive of the knowledge generating practices of the individual disciplines, as well as what is common across the disciplines. Vasquez (2015) describes STEM, not a curriculum, but “as an approach to learning that removes the traditional barriers separating the four disciplines and integrates them into real-world, rigorous, relevant learning experiences for students” (p.11). Figure 5 depicts a scale of the different models of STEM in education: In line with Vasquez’s definition, STEM can be represented as a meta-discipline that relates to only the overlaps between the disciplines (Amalgamated model), and refers to the generic or ‘soft’ skills that are common to all four disciplines. Alternatively, STEM is inclusive of the interconnections between as well as the individual practices of each discipline (Holistic model), recognising that the work or science and mathematics teachers can similarly represent the discursive practices of the STEM disciplines.

Figure 5. Different models of STEM in education
Schools are structured as predominantly subject-specific, however there is a move towards some degree of inter-disciplinarity. In order to be inclusive of the current teachers in schools, STEM needs to be presented as being relevant to mathematics, science, design and technology and digital technology learning areas of the Victorian curriculum, as well as offering a means of bringing these disciplines.  By presenting real-world problems that require solutions from across the four disciplines, the barriers between the disciplines can be broken down.

2. STEM practices and pedagogies: A strong pedagogical framework of inquiry is informed by STEM practices. 
STEM practices relate to the disciplinary practices recognisable across the four disciplines. Table 1 summarises four interconnecting practices and describes the related STEM teaching and learning practices that can support their development. Your STEM-ET Vision:
Question 3. What STEM practices and pedagogies are currently being used or emphasised? 
Question 4. What STEM practices and pedagogies will need to be developed? What will be your project this PD sequence?
Question 5. Which Components will you focus on in your plan for improving practice?

Table 1. STEM practices
	STEM skills/ proficiencies
	STEM Teaching and Learning Practices

	Flexible reasoning 

	· Problem solving
· Creativity
· Generating own questions
· Inquiry

	Effective and adaptable use of tools, models and ideas (artefacts)

	· Conceptual, digital, physical tools
· Exploring and investigating artefacts
· Using a range of modern tools, digital tools
· Being able to use objects of the discipline in a flexible way, such as natural phenomena, representations of the phenomena, and tools that are used to understand the phenomena or complex problems 
· Application to new contexts

	Proficiency in professional/technical discourse:
	· Understanding and engaging with the disciplinary representations
· Knowing the language  
· Sharing and communicating
· Working in teams

	Understanding of the nature of evidence in different settings

	· Collect real data in a variety of situations
· Using evidence to validate a solution to a problem or justify a decision
· Making judgements about the accuracy and reliability of information



Activities and projects can be applied within and across science and mathematics that illustrate a variety of inter-disciplinary and subject-specific models of STEM Education. It is important to articulate ways of conceptualising developmental progression in interdisciplinary STEM practices and how these practices can be applied within and across the STEM subjects.

The STEM practices should underpin a teacher’s pedagogy. Pedagogies applied through other STEM programs include: 
· Inquiry through representations – Guided inquiry pedagogies in science and mathematics have been shown to engage low SES students in active learning and improve learning outcomes. These approaches align school STEM curricula with the knowledge building practices of science and mathematics and exemplify use of the discursive, representational tools and artefacts, such as drawing and modelling, animations and a range of digital tools and resources that now pervade STEM professional and research practice. 
· Focus on student Problem-solving/Reasoning – Reasoning, including socio scientific reasoning which acknowledges multiple sources of evidence in decision making (Morin et al., 2013), is central to guided inquiry in science through students constructing representations, and inquiry, problem solving, modelling and reasoning in mathematics to make sense of mathematics and create mathematics by generalising, abstracting and justifying. 
· Design/Challenge-based approaches – design or challenge-based activities are commonly associated with integrated approaches to STEM; however, they also have a strong tradition of producing powerful learning in science and mathematics. The design process is a means by which the Design and Technology learning area can be integrated into mathematics and science, and potentially breaking down disciplinary barriers through engaging in real-world problem solving. Effective design challenges should be linked to assessment and the curriculum.
· Digital technologies – Digital technologies can be incorporated in two ways: the use of inquiry, design and challenge-based approaches to teach the Digital Technology learning area; and using digital resources to support contemporary innovative approaches to mathematics and science that reflects disciplinary practices. The use of digital technology helps to: develop students’ critical thinking to evaluate digital resources, tools and algorithms; develop their computational processes and solve problems including explaining processes, and thinking logically, algorithmically and recursively; and to develop their creative thinking to design digital interfaces to communicate information and data. 
· “Components of effective STEM teaching and learning” – This set of components is a teacher development tool that describes the effective teaching and learning in mathematics, science, and technology. The components were originally developed for science teaching and learning as part of the Science in Schools (SIS) Project, and then re-developed to include mathematics in the Improving Middle Years Mathematics and Science (IMYMS) Project. The IMYMS components have been re-developed for STEM to support a range of Deakin STEM-related initiatives (Successful Students-STEM, and evaluation of the University of Sydney STEM Teacher Enrichment Academy). They incorporate latest research relating to developing and using representations, the design and engineering elements in STEM, and digital technology. Teachers and curriculum planners can use this framework as a consistent use of language around STEM pedagogies, and for teachers to evaluate their current, intended, and post-initiative STEM teaching practices.

A school needs to have a clear vision for what STEM practices will be promoted through the program. These STEM practices need to be aligned with and supported by the pedagogy used, with specific attention to the discursive practices—the talking, writing and doing—of the discipline.  



3. Teacher learning and Leading change: Teacher learning is supported, intensive and on-going. 
Your STEM-ET Vision:
Question 6. What are your learning needs and what change is needed in your school?
Question 7. How will your learning needs be met and how will you balance personal exploration and leadership of change in your school? Consider:
A. What strategy is needed that integrates school processes and support processes for individual teachers?
B. What resources, knowledge and people are needed to support change?
C. What evidence will you collect to evaluate the effectiveness of the new curriculum, the use of the STEM practices, and your own learning?
D. How will you build capacity of other teachers in your school? Consider the role of leading teachers and school leadership in supporting and enabling change.

Teacher learning can be supported through intensive sessions or ongoing or cumulative interaction over time. Teacher learning is a multifaceted process, and can occur by the teacher: 
(1) identifying areas of concern/need for learning – this occurs where teachers can consider their current practice and establish goals for their learning, and goals for STEM education in their school;
(2) securing resources, knowledge, and people that can support the learning – teachers need: to gain access to resources and knowledge of content, strategies and STEM practices that can be linked to their school curriculum; support from specialists in the area can help in the development of theory-informed practice, both in the specialist centre, but when back in schools to implement and embed the new practices;
(3) reflecting on and critical analysis of practice – teachers need to be able to trial new approaches, re-assess outcomes and revise beliefs about learning and core purposes of STEM;  reflective practice should be embedded in the programs, with each of the programs involving evaluation of the effect on their students, possibly with opportunities for teachers to report on new curriculum and teaching and learning approaches; and 
(4) transforming practice and identity – transformation can occur at multiple levels: the teachers’ practice and identity in relation to STEM; teachers’ ability to support and build capacity of other teachers in the school; and through steering STEM education within the school. 
The teacher is a conduit for student engagement. There is an opportunity for the leading teachers and school leadership to work closely with teachers to build their capacity for delivery STEM curriculum. It will be important to understand the learning intentions of both the students as well as the teachers, and to provide teachers with opportunities to enhance their own learning, trial new practices, and reflect on their learning. Teacher learning may be enhanced through teacher network meetings (across schools), professional development that has intensive and ongoing components, and real chances for teachers to develop school curriculum that incorporates the STEM experiences in authentic and value-added ways. Teacher professional development can attend to the following questions:

· What is effective STEM education? 
· What does effective STEM teaching and learning look like?
· What pedagogies are needed for an innovative STEM curriculum?
· What cooperative approaches to teacher learning will lead to improved practice? (supports, purposes)
· How can effective STEM education be implemented in year 7 and 8? What evidence can be used to evaluate STEM programs?

4. Curriculum development: Curriculum is locally developed using multiple models of discipline integration and teacher collaboration 
Your STEM-ET Vision:
Question 8. What curriculum model/s and teacher collaboration are currently used? (integrated or subject specific)
Question 9. What curriculum model/s and teacher collaboration are needed and why? 
Question 10. What challenges are involved in developing this type of curriculum in this way?

Teachers develop curriculum with each other and other teachers in their schools in ways that reflect the priorities and cultures of their school. Based on experiences with the SS-STEM project working with 10 schools in the Geelong region, teacher collaboration strategies employed will vary across schools. In response to the needs of the partner schools, the Successful Students-STEM Program has developed critical perspectives on models of STEM education that include different teacher collaboration and curriculum models (disciplinary focus on improving mathematics or science curriculum and teaching practices; or interdisciplinary where science, mathematics and technology teachers develop integrated units or new STEM units). Figure 6 shows the range of collaboration and integration models used by teachers in the project.

Figure 6. Teacher collaboration and integration models used by schools in 2016 of the Successful Students-STEM Program
Teachers tend to work in a variety of ways, by working as individual teachers, or as teams of teachers, either subject-based or as interdisciplinary teams. There will be a need for the schools to develop a strategy of working that allows for specific collaboration models among teachers.

5. Community-industry engagement: Links with community and industry support and provide meaningful contexts, authenticity and depth to the teaching programs
Your STEM-ET Vision:
Question 11. How are community-industry links currently being used?
Question 12. How might community-industry links be used?


Linking science and mathematics with industry, the community and families is an effective way to emphasise the relevance of science and mathematics in all facets of human activity, and to particularly acknowledge the social and cultural aspects of the disciplines. Community-industry engagement assists teachers and students to make connections between ideas within a discipline, with other disciplines and with the digital, analogue and real world. Programs that illustrate how such links can be made can involve one-off industry talks or through in-depth exploration of contextualised issues or problems.  There are already a number of organisations that can assist in maximising the educative benefits for schools and mutuality and reciprocity among the various partners, for example, Deakin’s CADET, BioLAB, GTAC, KIOSC, other STEM-related centres, and the CSIRO Scientists and Mathematicians in schools program. 
In addition, community-industry engagement can be through representing latest and cutting edge research occurring within the STEM community. For example, “Future and Emerging Technologies” (FET) research, which is considered to be high risk, long term, multidisciplinary and collaborative frontier research, lays the foundations for radically new, next generation technologies. According to the “Digital Agenda for Europe” (https://ec.europa.eu/digital-agenda/en/future-emerging-technologies-fet) FET research goes beyond simple ICT, and draws on other scientific disciplines, including, for example, biology, chemistry, nano- and molecular science, neuro- and cognitive science, ethology, social science, economics, and with the arts and humanities. 
A range of science and mathematics related industries, organisations and research is available within the Geelong area; these offer powerful resources for schools. However, the practices, and underpinning concepts and processes can be quite complex and not necessarily easily translated in the classroom. Translation of the contemporary STEM practices into the classroom by teachers may require support: understanding the relevant science or mathematical concepts, processes and representations, selecting parts that will be engaging for students, and knowing and developing the teaching strategies that maximize the student learning. 
Industry can be linked with curriculum in schools in a variety of ways:
1. ENGAGEMENTS: Industry representatives to offer an immersion experience at the beginning/middle/end of a unit in order to provide a context and purpose for learning the unit content, eg. Surveyors talking about land surveying problems
2. CHALLENGES: Student participation in one-off events that provide rich learning experiences with STEM-related concepts or skills and processes. Eg. Solar boat challenge, BioLAB visit
3. ELABORATIONS: In-depth immersion in problems generated by or related to particular industries. Eg. Rip Curl provided materials for a materials technology program where students do tests with neoprene to design a wetsuit. 
4. CONTEXTS: Contextualised issues or problems that provide multiple links to industry, industry practices and subject–related outcomes. Eg. A unit on Bees that explore the scientific, mathematical, economic and social implications of the bee parasite
Some local industries and education centres can provide meaningful contexts for exploring the latest digital technologies and STEM applications, while others are more focused on technologies of the future, called “Future and Emerging Technologies” (FET).  At Deakin, Geelong, the Institute for Frontier Materials (IFM), CADET and CSIRO potentially offer contexts for FET. Schools need to be supported in considering how industry links can inform the school curriculum. Programs that enable exploration of these contexts should:

· Be explicit about the disciplines involved;
· Align the STEM practices that are relevant for the context;
· Incorporate pedagogies that enable engagement with the discursive practices and problem solving and reasoning involved, and incorporate design or challenge based learning;
· Align the context with the Victorian Curriculum (especially mathematics, science, design and technology, and/or digital technology); and
· Provide other teachers in the school with materials and training in both the knowledge and processes needed to understand the contexts, as well as advice for how the context can be linked with the curriculum, and evaluation practices that pertain to both student learning outcomes and teacher knowledge and practice. 

Combined STEM-ET Vision and Guiding Frameworks
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Figure  7. Combined STEM-ET Vision and Guiding Framework


APPENDIX

Appendix 1. The Maker movement and technologies education
The material from this page came from:
Albion, P, Campbell, C.  & Jobling, W (2018). Technologies Education for the Primary Years. Cengage. Melbourne
The Maker Movement seems to relate to both aspects of the technologies.  While it is primarily about inventing, designing and producing, in many cases it uses the digital technologies as a means of communicating ideas, sharing expertise and for the actual completion of some of the products. So, to summarise, the Maker Movement enables the following aspects to occur:
· doing, building, and creating 
· learning how to design and build
· a technological and creative learning revolution with exciting and vast implications for the world of education. 
· 3D printing, robotics, microprocessors, materials, and programming languages
· sharing tools and ideas online to create a vibrant, collaborative community of global problem-solvers.

The Maker movement in Schools 
The Maker movement is starting to impact on schools, particularly in areas such as the USA and Canada where the Maker Movement started years ago.  Schools throughout the USA have adopted various strategies to create their own makerspaces in schools, and this is starting to impact in Australian schools.  Wells (2014, cited in Stuart 2014) considers that Makerspaces in schools allow children to learn to break down big ideas, to find, process and use information. In that way, children can teach themselves how to do things and make whatever they want to make.  Makerspaces can be implemented in many ways, as simple items on a movable cart, in a separate section in the library, art room or science room, or even in a hallway. Prior to the Makerspace movement, teachers would often have ‘tinker tables’ in their classrooms – this is now recognised as a strategy for Makerspaces in classrooms. Makerspaces provide children with significant autonomy over their work. The technology design process in makerspaces, allows students to become problem solvers, and innovators. Teachers (Fleming, 2016) talk about the engagement of children and in particular the learning generated for children who are normally less engaged in traditional schooling.



Example: Making as a learning and engagement strategy
In an Australian classroom, a teacher was dealing with a particularly difficult child who had been diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). Normally, his concentration was short, and he like to move around a lot in class - this behaviour disrupted other children’s learning. After a visit to a local goldmining exhibition, the teacher asked the students to build one of the historical goldmining implements they had seen, or to create a new one. Over the next few weeks, as other children were developing their implements, she observed how this child was engaged. He came to class each morning, having read something about goldmining overnight. He had multiple ideas and multiple questions. He concentrated on producing sketches of his ideas and building small models. Well after the other children had completed the task, he was still engrossed in his making.  The teacher decided that for this particular student, she would devise most of his learning around making projects.  His literacy development, his mathematics learning were all linked to his making.  After he completed one making task, the teacher would provide him with another, usually as part of the broader classroom learning (ie the rest of the class were also ‘making’).  The child’s parents visited the classroom, thanking the teacher profusely as their son now enjoyed attending school and they talked at length about the learning he was gaining.  
Creating a makerspace in the classroom
Before starting to put energy and effort into creating a makerspace in the classroom, teachers need to consider several things:
· Gain support from the leadership team. Support is crucial to the success of the enterprise as the classroom environment will change. Resourcing will change, particularly at first as new resources are being purchased.
· Prepare the broader culture of the school. As much as possible, provide information to parents and other teachers about the educational benefits of the makerspace, and give clear links to the Technologies Education curriculum
· Linking to existing learning. Consider what the school already does which ‘fits’ into the technologies education strand and can lead into makerspace ideas.
· Consider the current learning experiences. Ensure that teachers have a back audit of where children are currently at, so that the learning devised through the use of a makerspace can be accurately measured. What does the makerspace add?
· Consider the curriculum and develop key ideas or themes which can make use of a makerspace strategy. This means that learning is strategic, well-linked to existing curriculum and makes efficient use of time. Devise a year planner which develops units around the themes and makes use of the makerspace.
· Understand the learners – what are their current interests and hobbies and how can the makerspace enhance learning through linking with these interests.
· Purchase resources and equipment in alignment with the planner.
· Ongoing celebration – consider school newsletters, display, maker faires as ways to ensure that children’s work is valued and celebrated publicly.
· Develop professional networks around ‘making’ and technology education – professional learning can become a sharing of ideas and a celebration of children’s learning.
However, setting up a makerspace does not need to follow such a formal approach.  As indicated earlier, many teachers have previously used tinkering tables in their classrooms.  These consist of old items which the children can pull apart and put back together again (or not). They provide material (recycled) which children can use to build or create things of interest to themselves.  Basically they are materials which provide open-ended exploration.
Activity Caine’s Arcade (www.cainesarcade.com)
In 2009, Caine (9 years old) spent his vacation building a cardboard arcade where his father worked. The arcade eventually filled the shop front. He also built the arcade games from used cardboard, old toys and other recycled material. He wanted people to come and play the games he had set up. As a budding entrepreneur, he set a small price for playing his games. One day, a customer in his father’s store noticed the arcade, played the games and filmed Caine’s story. The rest is history – as the saying goes. There has been overwhelming support to establish ‘The Imagination Foundation’ built on the Global Cardboard Challenge where children from around the world come together with cardboard boxes to create. (http://cardboardchallenge.com/)

1. Consider the story above and indicate how this links with the Maker space and technology education. Make a list of these links.
2. How could you implement something similar in your school?
3. What would be your constraints and your considerations?
4. What support would you need?
5. Thinking about technology literacy, define how makerspace in schools relates to Figure 3.2.





Table 1. SWOT analysis of your school context
Describe where you are now in relation to STEM and Entrepreneurship education and conduct a SWOT analysis of the current situation in your school for the following categories on the left columns and outline future opportunities and challenges arising from the SEPS program. 

	Strengths
What do you do well?
	Weaknesses
Where do you need to improve?
	STEM-ET
	Opportunities
What are your goals?
	Challenges (Threats)
What obstacles do you face?

	
	
	Curriculum (e.g. fully implemented, locally developed instructional materials)


	
	

	
	
	Instructional Strategies (e.g. use of instructional model in lower and upper primary grades)


	
	

	
	
	Student engagement and achievement (e.g. average achievement on numeracy on school based or national assessment)


	
	

	
	
	




	
	





Table 2. OUR STEM-ET VISION
School:     		                       		Teachers:		
		
	Framing STEM and Entrepreneurship
1. How is STEM-ET currently framed for your school?
	

	2. How will you frame STEM-ET for your school?
	

	STEM-ET teaching and learning
3. What STEM-ET practices (page 6) and pedagogies (page 7) are currently being used or emphasised? 
	

	4. What STEM-ET practices (page 6) and pedagogies (page 7) will need to be developed? 
	

	5. Which Components will you focus on in your plan for improving practice? (from Component mapping)
	

	Teacher learning and Leading change
6. What are your STEM-ET learning needs and what change is needed in your school?
	

	7. How will your learning needs be met and how will you balance personal exploration and leadership of change in your school? Consider:
A. What strategy is needed that integrates school processes and support processes for individual teachers?
B. What resources, knowledge and people are needed to support change?
C. What evidence will you collect to evaluate the effectiveness of the new curriculum, the use of the STEM practices, and your own learning?
D. How will you build capacity of other teachers in your school? Consider the role of leading teachers and school leadership in supporting and enabling change.
	

	Curriculum development
8. What teacher collaboration are currently used? (integrated or subject specific)
	

	9. What teacher collaborations are needed (integrated or subject specific)? For what purpose? 
	

	10. What challenges are involved in developing curriculum in this way?
	

	Community/Industry links
11. How are community-industry links currently being used?
	

	12. How might community-industry links be used more effectively?
	





STEM Components of Effective Teaching


1 The learning environment promotes a culture of value and respect
1.1 The learning environment is characterised by a sense of common purpose and collaborative inquiry 
1.2 Perseverance and effort are valued and lead to a sense of accomplishment
2 Students are encouraged and supported to be independent and self-motivated learners
3 Students are challenged to extend their understandings
4 Students are encouraged to see themselves as mathematical / scientific thinkers who can use tools creatively 
4.1 Students are explicitly supported to engage with the processes of investigation and problem solving
4.2 Students engage in mathematical/scientific reasoning and argumentation
4.3 Students are supported to develop an understanding of creative problem solving and design processes 
4.4 Students are challenged and supported to develop their own representations as a means of explaining and justifying their understanding
5 A range of assessment modes are used to monitor and support individual students’ developing understandings
5.1 Individual students’ learning needs are monitored and addressed
5.2 Learners receive feedback to support further learning
6 Learning technologies are used to enhance student learning
7 Content is designed to link with students’ lives and tap into / elicit their interests
8 Learning connects strongly with communities and practice beyond the classroom
8.1 Learning connects strongly with communities and practice beyond the classroom
8.2 Learners engage with a rich, contemporary view of mathematics and science knowledge and practice

(See the STEM Component mapping tool)




15

Table 3. Action Plan for STEM-ET

School:									Teachers:
	Problem attempting to address in the school:


	STEM-ET Vision: How is STEM-ET currently framed for your school?

	Goal
	Description of action or initiative 
	Problem contexts
	Curriculum links and Skills Sets
	Teacher collaboration and learning
	Timeline
	Resources

	





	
	
	
	
	
	

	


	



	
	
	
	
	

	


	



	
	
	
	
	

	
	



	
	
	
	
	

	
	Maker Faire project:



	
	
	
	
	

	



	Report to STEM Education Conference:

	
	
	
	
	




Innovation


What are the levels of innovation?


Contexts


What are the curricular, pedagogical and problem contexts?


Skillsets


What are the skills needed?


Take it further


Working with existing curriculum, how can you modify or extend it  further?


How can you build these skills?


