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Introduction
The STEM School Matrices are designed to help schools put their STEM (Science, Technology, Engineering and Mathematics)
program into practice. Schools plot progress against a continuum of indicators and actions in each domain. Domains are divided into
three progressive phases: Establishing, Consolidating and Embedding. An audit of a current situation enables planning to develop
comprehensive programs. Schools may find they cycle through the phases from year to year.

Vision

Domains

Our students will engage, grow and achieve in STEM learning areas to become critical
and creative thinkers and problem solvers ready to meet present and future challenges.

The STEM domains have been developed using the five priority areas identified in
the National Action from the National STEM School Education Strategy (Education
Council, 2016) and the National School Improvement Tool (ACER, 2016).

STEM learning in schools: definition

1. Effective STEM Leadership
Schools have clear policies and plans to deliver STEM.

The National STEM School Education Strategy is a comprehensive plan for STEM
education in Australia endorsed by Australian education ministers. It defines STEM as:
‘STEM education is a term used to refer collectively to the teaching of the disciplines within its
umbrella—science, technology, engineering and mathematics—and also to a cross-disciplinary
approach to teaching that increases student interest in STEM-related fields and improves
students’ problem solving and critical analysis skills. STEM sits within a broader foundational
knowledge base, and the teaching of STEM is a part, albeit important, of a balanced program of
learning.
The national strategy is focussed on action that lifts foundational skills in STEM learning areas;
develops mathematical, scientific and technological literacy; and promotes the development of
the 21st century skills of problem solving, critical analysis and creative thinking. It recognises
the importance of a focus on STEM in the early years and maintaining this focus throughout
schooling.’

Shared understanding
Intergrating the Australian Curriculum learning areas of Science, Mathematics and
Technologies is at the core of STEM education and provides a balanced program of
learning through experiences supported by explicit teaching. Through inquiry-based
approaches, students work collaboratively on authentic and contextualised challenges.
Using skills embedded from the General Capabilities, students demonstrate critical
thinking, problem solving and creativity to produce a product or a solution through an
engineering design process (EDP).
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2. Planning for STEM Engagement
Schools plan to maximise engagement for all students at all year levels in STEM
education through a number of initiatives.
3. STEM Teaching and Learning for Student Achievement
A whole-school understanding that STEM is taught by integrating the learning areas of
Science, Technology (including both design and digital technologies) and Mathematics
using an engineering design process.
4. Strategic STEM Partnerships
To build stronger partnerships across education providers, industry and business,
recognising STEM education is vital for the future success of the learner and the
Northern Territory.
5. Using Data to Improve STEM Growth
Schools work towards a culture of using data to inform decisions about STEM
programs.
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Establishing

Consolidating

Embedding

DOMAIN 1

Leaders support STEM implementation by
creating:
• a STEM focus group, to develop a
‘shared vision’ of purpose, clear policies
and plans, and a working definition of
STEM
• an environment of shared
responsibility, and identify professional
development priorities.

Leaders support STEM implementation by:
• ensuring the STEM focus group
communicates the STEM vision,
definition, policies, and plans, which are
understood by school staff
• organising school structures that allow
educators to plan integrated STEM
learning experiences collaboratively.

Leaders support STEM implementation by:
• ensuring the STEM vision, policies and
plans are embedded within educator
practice and that all staff plan and
implement STEM-related experiences
through the curriculum
• setting the expectation that educators
will act as facilitators to guide students’
learning through inquiry-based
approaches.

Educators:
• Plan STEM learning experiences as
extra-curricular activities or in addition
to the curriculum plan.
• Identify student interests, motivations
and aspirations and use these to
inform planning for STEM learning
experiences.

Educators:
• Collaboratively plan STEM learning
experiences as stand-alone or
integrated units.
• Include the engineering design process,
the General Capabilities, student
interests, motivations and aspirations
when planning STEM units.

Educators:
• Embed STEM-related experiences
through the curriculum, ensuring a
whole-school approach to STEM is
visible.
• Ensure they plan for engaging, relevant
and authentic learning experiences that
are connected to the local or national
context.

Effective STEM leadership
Focus:
Building school, educator and
leadership capacity

DOMAIN 2

Planning for STEM engagement
Focus:
Building school and educator
capacity for planning
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Establishing

Consolidating

Embedding

DOMAIN 3

Educators:
• Use educator driven strategies to
deliver STEM learning experiences.
• Undertake professional learning around
STEM pedagogies and practices.
Students:
• Are exposed to STEM practices and
ways of learning.
• Participate in STEM learning
experiences that are educator-directed.

Educators:
• Use the engineering design process
and inquiry-based approaches to
deliver STEM learning experiences.
Students:
• Participate in collaborative, inquirybased learning experiences.
• Engage with the General Capabilities
through their learning experiences.

Educators:
• Deliver STEM learning experiences
using the General Capabilities and
student directed/open inquiry.
Students:
• Negotiate and co-design STEM
learning experiences.

Schools:
• Identify potential STEM partners and
programs.
• Establish plans that include STEM
partners and the community.

Schools:
• Collaborate with external partners to
create integrated STEM opportunities.

Schools:
• Develop ongoing, sustained projects
with STEM partners.

Schools:
• Indentify the type of data that will be
collected (engagement, achievement,
interest etc.).
• Identify methods to collect the data to
establish assessment criteria.

Schools:
• Collect data using established criteria.
• Review, confirm and validate educator
judgement on student performance
and achievement.

Schools:
• Carry out systematic data collection
on student performance and progress
against established criteria.
• Use program evaluation processes to
refine the STEM programs and inform
decisions.

STEM teaching and learning for
student achievement
Focus:
Building educator and student
capability

DOMAIN 4

Strategic STEM partnerships
Focus:
External partnerships

DOMAIN 5

Using data to improve
STEM growth
Focus:
Analyse data and evidence of
learning
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STEM DOMAIN 1
Effective STEM Leadership
Each school has clear policies and plans to
deliver STEM. Resources (time, expertise,
funds, facilities and materials) are applied in a
targeted manner to meet the learning needs
and aspirations of students. STEM leaders
aim to lift performance by applying their
expertise to develop, attract and grow
capability in their school.

ESTABLISHING

CONSOLIDATING

EMBEDDING

Leaders support STEM implementation by creating:
• a STEM focus group, to develop a ‘shared vision’
of purpose, clear policies, and plans and a working
definition of STEM
• an environment of shared responsibility and identify
professional development priorities.

Leaders support STEM implementation by:
• ensuring the STEM focus group communicates a
STEM vision, definition, policies, and plans that are
understood by school staff
• organising school structures that allow educators
to plan integrated STEM learning experiences
collaboratively.

Leaders support STEM implementation by:
• ensuring the STEM vision, policies and plans are
embedded within educator practice and that all
staff plan and implement STEM-related experiences
through the curriculum
• setting the expectation that educators will act as
facilitators to guide students’ learning through
inquiry-based approaches.

Indicators

Indicators

Indicators

1. Leadership identifies STEM as a school priority and
supports creating a STEM focus group to establish a
distributive leadership culture.
2. The STEM focus group and leadership undertake
professional learning around STEM education and develop
a vision of what STEM teaching and learning will look like
across the school and agree upon a definition of STEM.
3. The STEM focus group plans for staged implementation of
STEM and develops processes to support educators.
4. Leadership allocates and budgets for STEM resources,
including materials, equipment and workspaces.
5. Leadership and the STEM focus group identify
professional learning priorities and opportunities for
the school, developing a professional learning plan for
staff and focusing on inquiry-based approaches and the
engineering design process.

1. The STEM focus group communicates a shared vision and
coordinated approach to STEM.
2. Leadership builds timetables to allow for collaborative
planning.
3. The STEM focus group supports collaborative planning
and creation of integrated units.
4. Leadership monitors STEM budget.
5. Leadership continues to support staff professional
development, ensuring that all staff are trained in inquirybased approaches and the engineering design process.

1. Leadership and the STEM focus group review processes
to ensure STEM and inquiry–based teaching and learning
across the school are optimal.
2. Leadership reviews how staff are supported to plan and
implement an integrated STEM program.
3. Leadership reviews budget and STEM resource allocation,
including materials, equipment and work spaces to ensure
efficient allocation.
4. Leaders attract and retain STEM educators and ensure
expert educators in STEM can grow their expertise,
knowledge and skills in this learning area and mentor others
in inquiry approaches and STEM pedagogies.
5. School leadership is supported including principal–principal
mentoring relationships.

Actions

Actions

Actions

School focus:
» STEM focus group to communicate a shared vision and
coordinated approach to STEM.
» Involve educators in planning for STEM.
» Provide development opportunities based on key
understandings for a STEM approach to teaching and
learning.
Community focus:
» Share a communication strategy for STEM with staff.
Professional learning:
» Develop and implement a professional learning plan,
including collaborative planning opportunities.
Budget and logistics:
» Establish a budget and timeline.
» Establish a student cohort, based on budget, facilities,
number of educators and subjects offered.
» Establish a location (classroom, after school room).

School focus:
» Arrange schedules and set expectations so educators plan
integrated units.
» Support the STEM focus group to continue to contribute to
the STEM vision for the school.
» Foster shared a vision of purpose and process and continue
to evaluate goals.
Community focus:
» Review communication strategy.
Professional learning:
» Ensure staff have professional learning opportunities.
Budget and logistics
» Review and update budget commitments, ensuring
appropriate and sufficient resources are allocated.

School focus:
» Attract and retain STEM educators.
» Create a school culture where the importance of STEM is
recognised.
» Engage expert educators in STEM to mentor others to
develop skills.
» Provide opportunities for educators to work together and
learn from each other through networks/hubs/online.
» Support school leadership development, including principal–
principal mentoring relationships.
Community focus:
» Enact a communication strategy.
Budget and logistics
» Review of facilities and resources to maximise student
engagement, growth and achievement.
» Evaluate and update budget.
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STEM DOMAIN 2
Planning for STEM engagement
The school plans to maximise engagement for all
children and students at all year levels in STEM
education through a number of initiatives. The
school leadership team has a strong, evidencebased improvement agenda for the school to
maximise engagement. The school nominates
a leader who advocates for the teaching and
learning of STEM. The school establishes and
drives a strong engagement agenda grounded
in evidence from research and practice,
which is expressed in terms of measurable
student outcome improvements. The
school applies resources in a targeted
manner to meet the learning and
wellbeing needs of students.

ESTABLISHING

CONSOLIDATING

EMBEDDING

Educators:
• Plan STEM learning experiences either as extracurricular activities or in addition to current
curriculum plan.
• Identify student interests, motivations and
aspirations and use these to inform planning for
STEM activities.

Educators:
• Collaboratively plan STEM learning experiences as
stand-alone or integrated units.
• Include the engineering design process, the General
Capabilities, student interests, motivations and
aspirations when planning STEM units.

Educators:
• Embed STEM-related experiences through the
curriculum, ensuring a whole-school approach to
STEM is visible.
• Ensure they plan for engaging, relevant and authentic
learning experiences that are connected to the local
or national context.

Indicators

Indicators

Indicators

1. Educators determine the type of STEM learning
experience (code club, STEM competitions, activity within
a current unit) and when it will occur.
2. Educators identify desired outcomes of a STEM learning
experience and consider how to include a General
Capability.
3. Educators plan methods to collect information around
student interests and plan for family and community
engagement in STEM.
4. Educators develop an understanding of the engineering
design process and an inquiry-based approach.
5. Educators identify suitable STEM careers to include in
planning.

1. Educators collaborate to plan stand-alone units or
integrated STEM units.
2. Educators’ plans show clear links to the engineering
design process, inquiry-based approaches and the General
Capabilities.
3. Educators plan outcomes of units and identify curriculum
points to be covered in STEM units, creating STEM
assessment plans.
4. Educators consult with the local community to identify
ways of making STEM relevant to students.
5. Educators plan STEM learning experiences in response
to student interest, levels of readiness, motivations and
career aspirations.

1. Educators use an agreed, school-wide model for planning
STEM units.
2. Educators design learning experiences to meet students’
learning needs, levels of readiness, interests, aspirations and
motivations to ensure that all students are appropriately
engaged, challenged and extended.
3. Educators maintain a whole school commitment to
providing engaging STEM learning experiences.
4. Educators involve the local community in STEM planning
and implementation.
5. Educators create comprehensive curriculum maps and can
clearly identify the achievement standards that are being
met in the STEM units across the school.

Actions

Actions

Actions

School focus:
» Identify and support school STEM leaders/clubs.
» Identify STEM career pathways.
Community focus:
» Plan for engagement of community.
Program focus:
» Identify specific STEM learning experiences to be trialed.
» Identify specific content in lesson plans/lesson intentions/
activities to be offered.
» Evaluate the STEM learning experiences being offered.

School focus:
» Ensure the STEM Program and General Capabilities are
coherent and align.
» Support educators to collaborate across and within learning
areas
» Make STEM career information available for educators and
students
Community focus:
» Establish community partnership plans.
Program focus:
» Generate ideas to garner support and collaboration with
businesses and resources in the community.
» Identify processes to differentiate and provide equal access
for all students.
» Establish parameters for program evaluation.

School focus:
» Align curriculum materials to the General Capabilities and
Cross-Curriculum Priorities.
» Maintain a whole school commitment to providing engaging
STEM experiences.
Community focus:
» Establish ongoing partnerships and community involvement
and interest in STEM events.
Program focus:
» Embed STEM into a whole-school curriculum map and
assessment plan in collaboration with educators.
» Ensure all students are appropriately engaged, challenged and
extended by designing classroom activities to meet students’
learning needs, levels of readiness, interests, aspirations and
motivations.
» Develop innovative processes for planning, assessment,
reviewing and evaluating STEM programs.
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STEM DOMAIN 3
STEM Teaching and Learning
for Student Achievement
A whole-school understanding that quality STEM
teaching is the integration of the Australian
Curriculum learning areas of Science, Design
and Technologies, Digital Technologies,
Mathematics and the General Capabilities
using an engineering design process.

ESTABLISHING

CONSOLIDATING

EMBEDDING

Educators:
• Use educator driven strategies to deliver STEM
learning experiences.
• Undertake professional learning around STEM
pedagogies and practices.
Students:
• Experience STEM practices and ways of learning.
• Participate in STEM learning experiences that are
educator-directed.

Educators:
• Use the engineering design process and inquirybased approaches in the delivery of STEM learning
experiences.
Students
• Participate in collaborative, inquiry-based learning
experiences.
• Engage with the General Capabilities through their
learning experiences.

Educators:
• Deliver STEM learning experiences using the
General Capabilities and student directed/open
inquiry.
Students:
• Negotiate and co-design STEM learning
experiences.

Indicators

Indicators

Indicators

1. Educators identify the need to improve their
understandings of STEM pedagogy and practices.
2. Educators undertake professional learning to increase their
expertise and confidence.
3. Students engage in educator-directed investigations that
result in solution or product creation.
4. Students participate in externally offered STEM learning
experiences.
5. Students participate in inquiry-based learning and using
the engineering design process where appropriate.

1. Educators are confident in using the engineering design
process and inquiry-based approaches.
2. Educators differentiate STEM learning experiences,
ensuring they are engaging and challenging.
3. Educators collect and share exemplar units of work in
STEM with others.
4. Students participate in learning experiences that include a
focus on inquiry-based learning, the General Capabilities
and engineering design process.
5. Educators engage in a STEM professional learning
network.

1. Educators ensure that STEM learning experiences are
integrated and scaffolded to increase complexity and rigour.
2. Educators ensure that students have the opportunity to
participate in open, student-lead inquiry.
3. Students articulate the context and real-world connections
of STEM projects with business/ industry.
4. Educators seek feedback from students regarding the STEM
learning experiences offered.
5. Expert educators deliver professional learning for colleagues
in STEM pedagogy and practices.

Actions

Actions

Actions

School focus:
» Look for the alignment between the STEM learning areas
and the Australian Curriculum General Capabilities.
Community focus:
» Involve the community/partners in STEM events.
Program focus:
» Trial an inquiry-based approach and the engineering design
process.
Professional learning:
» Establish a professional development program plan for staff
in STEM pedagogy.
» Provide professional development to educators in STEM
pedagogy.
» Participate in a STEM professional learning community.

School focus:
» Implement extension activities to address gaps in student
learning.
» Complete exemplar STEM units of work.
Community focus:
» Showcase STEM activities/products and prototypes.
Program focus:
» Use an inquiry-based approach and engineering design
process in a STEM program.
Professional learning:
» Participate in a STEM professional learning community.

School focus:
» Establish a plan that ensures complexity and rigor in learning
and addresses student achievement with areas for extension.
» Review and evaluate programs in collaboration with the
school leadership team and partners.
Community focus:
» Showcase/exhibit STEM activities and products to
community.
Program focus:
» Use the inquiry-based approach and engineering design
process as a school-wide practice for STEM.
Professional learning:
» Deliver professional learning for staff by their peers.
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STEM DOMAIN 4
Strategic STEM partnerships
Schools seek to develop professional relationships
with appropriate organisations to enable student
achievement through knowledge, skills and
resources. Schools work with stakeholders,
including industry, business, community
organisations, government departments,
universities and other training providers.

ESTABLISHING

CONSOLIDATING

EMBEDDING

Schools:
• Identify potential STEM partners and programs.
• Establish plans that include STEM partners and the
community.

Schools:
• Collaborate with external partners to create
integrated STEM opportunities.

Schools:
• Develop ongoing, sustained projects with STEM
partners.

Indicators

Indicators

Indicators

1. Schools investigate opportunities for students to be
involved in STEM activities linked to local industry and
community groups.
2. Schools scope out potential partnerships between
businesses and community groups.
3. Schools initiate collaboration with appropriate external
partners and plan with industry to expose students to
potential STEM careers.
4. Schools discuss STEM collaborations with other schools.

1. Schools create a calendar of STEM opportunities and
share with other schools, partners, potential partners and
the community.
2. Schools actively include the local community in the STEM
program.
3. Schools support the development of industry partners and
ensure clarity around partner roles and responsibilities.
4. Schools collaborate with partners to plan and commit to
supporting student experiences and achievements.
5. Schools establish partnerships with other schools.

1. Schools have a planned and coordinated approach to
entering competitions and STEM events.
2. Feedback is sought from the local community and
businesses around the STEM program and partnerships.
3. Schools collaborate with external partners to make the best
use of the expertise.
4. Schools ensure that adequate resources are committed for
effective and successful partnerships.
5. Schools join a STEM network, sharing resources and
providing feedback.

Actions

Actions

Actions

Student engagement, achievement and growth:
» Invite guest speakers.
School focus:
» Plan for establishing external partnerships.
» Identify potential connections with STEM partners.
» Initiate collaboration with one or more partners, mentors or
STEM advocates.
Community focus:
» Plan to engage with the community.
» Involve the community in planning activities.

Student engagement, achievement and growth:
» Students engage in activities involving collaboration with
partners outside of the school.
School focus:
» Support collaborations with STEM partners.
» Establish roles and responsibilities in partnerships.
» Work with partners on innovative STEM projects.
» Initiate partnerships with other schools.
» Seek feedback from STEM advocacy group/mentors/
partners.
Community focus:
» Create a calendar of events to include community
engagement.
» Seek community contributions to the calendar of events.

Student engagement, achievement and growth:
» Engage students in an activity involving collaboration with a
partner.
School focus:
» Planning and working with established industry partners in
schools.
» Join a STEM advocacy group that reflects a cross section of
stakeholders (industry, higher education, training).
» Establish cross-school and industry networks to provide
inquiry-based approach projects.
» Institute memorandums of understanding for collaborative
projects.
Community focus:
» Involve the community in running events.
Budget:
» Allocate appropriate and sufficient resources.
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STEM DOMAIN 5
Using data to improve STEM growth
Schools work towards a culture of using data to inform
decisions around their STEM programs. This will include
school-wide analysis and discussion of systematically
collected data on student outcomes, including
academic, attendance and behavioural outcomes.
Student engagement is considered through surveys
and enrolments in STEM subjects at higher
levels of schooling and in career decisions. Data
analysis considers overall school performance,
including evidence of improvement over time,
comparison with like schools and data from
standardised tests. Explicit and clear schoolwide targets are set for improvement and
communicated to educators, students,
parents and the school community with
accompanying timelines.

ESTABLISHING

CONSOLIDATING

EMBEDDING

Schools:
• Identify the type of data that will be collected
(engagement, achievement, interest etc.).
• Identify methods to collect the data to establish
assessment criteria.

Schools:
• Collect data using established criteria.
• Review, confirm and validate educator judgement
on student performance and achievement.

Schools:
• Carry out systematic data collection on student.
performance and progress against established criteria
• Use program evaluation processes to refine the
STEM programs and inform decisions.

Indicators

Indicators

Indicators

1. Schools design processes for collecting the desired type of
data (surveys, research and formal/informal processes).
2. Schools review the data skillset of staff and plan
professional learning to improve staff’s ability to analyse
data.
3. Schools review the timeline for the Quality Assurance
Assessment Cycle in relation to new planning and
assessment practices.
4. Schools review the whole-school curriculum and
assessment plan and specific assessment criteria in
respect of the data required for STEM.

1. Schools gather, analyse and use pre- and postassessments for desired data types.
2. Schools assess the reliability and defensibility of their
assessment criteria.
3. School staff undertake professional learning in using data
to support STEM.
4. Schools create high-quality assessment tasks that enable
students to maximise learning and achievement.
5. Schools implement the Quality Assurance Assessment
Cycle, clarifying, and confirming assessment tasks.

1. Schools analyse data on classroom and whole-school
activities to monitor engagement and achievement across
the school.
2. School reporting processes are aligned with the curriculum
and designed to provide clear evidence of achievement.
3. Schools evaluate data to improve the STEM program,
conducting whole-school surveys in interest, content,
attitudes and general feedback on STEM experiences.
4. Staff continually review and develop data skills.
5. Schools routinely use the Quality Assurance Assessment
Cycle and demonstrate improvement in the validity of
educator judgement.

Actions

Actions

Actions

Data:
» Plan for data collection.
Professional learning:
» Plan a professional learning program for educators.
Quality Assurance Assessment Cycle:
» Engage in professional learning of the cycle.
» Establish benchmarks for student achievement in STEMrelated subjects is established.
Student engagement, achievement and growth:
» Record number of participants in STEM activities.

Data:
» Collect and analyse student performance in STEM programs
to inform future direction.
» Use school data to inform the review cycle of the STEM
program.
» Institute a review panel to make decisions based on
evidence.
Professional learning:
» Provide educators with professional learning in the
interpretation and use of data.
Quality Assurance Assessment Cycle:
» Timetable confirming sessions for educators to meet to
compare and confirm judgements on assessment tasks.
Student engagement, achievement and growth:
» Use data to identify student and programming needs
» Analyse student A–E grades in STEM subjects and correlate
data to determine growth in student engagement.

Data:
» Review the systematic data collection processes used to
inform STEM programming annually.
» Implement a whole-school data use process to inform the
implementation of a review cycle to deliver STEM.
Quality Assurance Assessment Cycle:
» Develop high-quality assessment tasks to enable students to
maximise achievement.
Student engagement, achievement and growth:
» Analyse numbers of participants in STEM activities to reflect
growth.
» Analyse student A–E grades in STEM subjects and perception
surveys to indicate a positive engagement with STEM
subjects.
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