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HOUSE OF REPRESENTATIVES STANDING COMMITTEE ON EDUCATION
INQUIRY INTO THE FACTORS DRIVING EDUCATIONAL ATTAINMENT

Science & Technology Australia (STA) is the peak body for the nation's science and technology sectors,
representing nearly 150 member organisations and more than 235,000 scientists and technologists. We
welcome the opportunity to contribute to this inquiry, noting the broad terms of reference and the wide
range of evidence the Committee will receive from a variety of expert stakeholders. This submission will
drawing on Science & Technology Australia’s work in STEM education focusing on:

e  First Nations students education experience
e  Out-of-field maths teaching, and
e Visibility and celebration of STEM role models.

A quality education is life changing, for individuals and Australian society broadly. Education opens up
opportunities and can bridge the gaps of intergenerational social and economic disadvantage.

For Australia to be an ambitious and prosperous nation we must leverage the capability and capacity of
all Australians.

Key points

e  First Nations students face a persistent and substantial attainment gap in mathematics and science,
with proficiency levels generally two years behind non-First Nations students across all NAPLAN
year levels since testing began.

e Standardised testing can itself introduce bias that masks true student capability, particularly for
First Nations students.

e Quality education changes life changing, underpins a productive Australia and breaks cycles of
intergenerational disadvantage.

e University outcomes show that, once students attain a degree, employment gaps between First
Nations and non-First Nations Australians largely disappear — demonstrating the transformative
value of supporting students through to completion.

e  Out-of-field maths teaching is a major and under-recognised driver of attainment gaps,
disproportionately affecting low-SES and regional students.

e Visible and celebrated role models significantly influence subject choice and post-school pathways,
particularly for under-represented cohorts: you can’t be what you can’t see.

Science & Technology Australia recommendations

1. To improve educational outcomes for First Nations students, the Australian Government should
support culturally responsive and relevant curricula and educational approaches:
a. Embed local context in national testing while maintaining robustness and comparability, to
ensure First Nations students' capabilities are accurately measured.
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b. Acknowledge STEM-based learning programs as a powerful driver of educational engagement
and attainment and deliver sustainable, long-term (minimum five-year) funding to First
Nations-led and -owned STEM education organisations such as the Aboriginal and Torres Strait
Islander Mathematics Alliance, DeadlyScience and Deadly Coders, which demonstrate strong
engagement outcomes through culturally grounded programs.

c. Set additional achievement-based targets (not just attendance/completion) for First Nations
students, particularly in STEM.

d. Invest in teacher professional training and build capacity that enables STEM teaching and
learning that incorporates First Nations knowledge systems

e. Deliver sustainable long-term funding for projects embedding Indigenous Knowledge in school
curricula.

2. The Australian Government should establish a national strategy to address out-of-field maths
teaching, comprising:
a. harmonised national data linking teacher qualifications to subjects taught, building on the
Australian Teacher Workforce Data, and
b. a nationally coordinated, Commonwealth-supported upskilling program for existing out-of-field
teachers, delivered as stacked micro-credentials through a university consortium.
3. Support and scale role-model and visibility programs such as Science & Technology Australia’s
Superstars of STEM as evidence-based interventions to influence subject selection and post-school
pathways for under-represented students.

First Nations students face a substantial and persistent attainment gap

NAPLAN, TIMSS and PISA data consistently show First Nations students achieving at significantly lower
rates than non-First Nations students in maths and science, with First Nations students' numeracy
proficiency around two years behind non-First Nations peers across all year levels and testing years.
Closing the Gap targets relating to school readiness, Year 12 completion, tertiary attainment and youth
engagement in education or employment are largely off-track.

Importantly, robust evidence undertaken by economist Professor Richard Holden and colleagues has
shown that standardised testing can understate First Nations students' true capability: when NAPLAN-
style questions were tailored to local context in Dubbo, NSW (with no change to question difficulty),
reading scores for First Nations students improved by up to 50% relative to non-First Nations students.
This suggests current measurement approaches may be masking real attainment and progress, and
therefore complicate our understanding and targeting of initiatives.

Despite the gaps in school-level outcomes, there is no meaningful employment gap between First
Nations and non-First Nations university graduates (85.3% vs 85.9% employed) — underscoring the high
return on investment in supporting First Nations students through to tertiary completion.

There are many different programs currently aimed at supporting First Nations students’ engagement
and success through the education system. However, the statistics reported above clearly demonstrate
that that traditional approaches are insufficient. One-dimensional programs focused on school
attendance or other blunt metrics are not closing the gap.

While programs that work can be delivered in many organisational structures and delivery methods,
from Indigenous-led and designed, through to co-design and delivery in mainstream education
organisations, these initiatives must be designed and delivered with, not to, First Nations people, and
be reflective of local needs and context.

There are several noteworthy First Nations-led organisations delivering transformative results through
culturally safe, community-driven STEM-based programs. These include the Aboriginal and Torres Strait
Islander Mathematics Alliance, DeadlyScience and Deadly Coders. The success and merit of these
organisations is evident — yet their funding is by no means secure nor stable. First Nations-led
organisations such as these should be prioritised for funding to ensure strong, culturally safe programs
while boosting economic opportunities for First Nations communities and people.
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Additionally, teachers with the resources and capacity to engage with local communities deliver strong
impacts. For example, Marble Bar (a remote school in Western Australia) Primary School’s STEM
Coordinator, Mr George Pantazis, received the 2022 Prime Minister’s Prize for Excellence in Science
Teaching in Primary Schools. Mr Pantazis used an innovative approach with two-way learning that
empowers students to become teachers and showcases First Nations science and art to the world.

Science & Technology Australia recommendations:

1. To improve educational outcomes for First Nations students, the Australian Government should
support culturally responsive and relevant curricula and educational approaches:

c. Embed local context in national testing while maintaining robustness and comparability, to
ensure First Nations students' capabilities are accurately measured.

d. Acknowledge STEM-based learning programs as a powerful driver of educational engagement
and attainment and deliver sustainable, long-term (minimum five-year) funding to First
Nations-led and -owned STEM education organisations such as the Aboriginal and Torres Strait
Islander Mathematics Alliance, DeadlyScience and Deadly Coders, which demonstrate strong
engagement outcomes through culturally grounded programs.

e. Set additional achievement-based targets (not just attendance/completion) for First Nations
students, particularly in STEM.

f. Invest in teacher professional training and build capacity that enables STEM teaching and
learning that incorporates First Nations knowledge systems.

g. Deliver sustainable long-term funding for projects embedding Indigenous Knowledge in school
curricula.

Out-of-field maths teaching is a critical driver of attainment gaps

Two in five secondary maths teachers in Australia are teaching ‘out-of-field’, i.e. without a specific
qualification in maths content or pedagogy. This results in 75% of high school students being taught
maths at some point by an underqualified teacher. Evidence indicates students who are taught maths by
out-of-field teachers perform on average more poorly than those taught by maths specialists. Further,
the impact is not evenly distributed — out-of-field teaching is most prevalent in our regional and remote
schools, and in schools in lower socio-economic urban areas: 31% of students in low-SES schools are
taught by out-of-field maths teachers, compared with 15% in high-SES schools. This directly compounds
educational disadvantage and constrains intergenerational economic mobility: out-of-field teaching is
not just an economic issue, it’s an equity issue.

To be clear, teachers are not to blame. The English, PE, or geography teachers who step up to help by
teaching maths are doing the best they can to ensure that their students have the maths skills they
need. Ensuring students have these maths skills is more important than ever. The jobs of today and
tomorrow are written in the ‘language of maths’ — from understanding and leveraging Al to designing
and manufacturing future products, to de-risking and building major infrastructure like bridges, hospitals
and energy projects.

Compounding the issue is a lack of robust data on Australia’s teaching workforce. Disparities across
state and territory education jurisdictions mean that data collection is fragmented and inconsistent.
Data collection systems must be improved and harmonised to construct an accurate picture of the
nation’s teaching workforce and understand where the gaps are —and how best to fill them.

Australians would all prefer their morning coffee to be made by a trained barista and absolutely want a
medical procedure performed by a specifically trained professional, so we should not accept any less
than appropriately trained maths teachers educating our students.

The problem and solution are clear. Investment is needed to improve Australia’s teaching workforce
data and develop targeted evidence-informed solutions. This includes an upskilling program to give
teachers the pedagogical skills and confidence needed to teach maths with the greatest student impact.
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Science & Technology Australia recommendation:

2. The Australian Government should establish a national strategy to address out-of-field maths
teaching, comprising:
a. harmonised national data linking teacher qualifications to subjects taught, building on the
Australian Teacher Workforce Data
b. a nationally coordinated, Commonwealth-supported upskilling program for existing out-of-
field teachers, delivered as stacked micro-credentials through a university consortium.

Role models and visibility shape subject selection and pathways

Subject selection — a key factor in post-school pathways identified in the terms of reference — is heavily
influenced by exposure to relevant role models. STA's Superstars of STEM program, which trains diverse
cohorts of women, non-binary and First Nations STEM experts as media and schools-outreach role
models, found that 94% of teachers reported that a Superstars visit influenced their students' subject
choices. This demonstrates targeted, role-model-driven interventions are an evidence-based lever to
shift subject selection patterns, particularly for girls and other under-represented cohorts in STEM
subjects.

Reflections from a Superstar of STEM:

I conducted my first two school visits earlier this week and it was wonderful! | reached out to over 175 girls in two
schools across years 9—12. The girls were lovely and had *so many* questions :)) | loved interacting with them. It
was such a fulfilling experience... | ... reach[ed] out to schools that | think are generally less likely to have their girls
exposed to STEM subjects and career options than regular schools and those where | am a particularly relevant role
model. With this in mind, | have contacted and been welcomed at a number of Islamic schools around Melbourne...
I feel  am in a niche space where | have the best chance to be welcomed at these schools and make a real
difference. The feedback | have received has confirmed this.

A lack of understanding about STEM careers can also lead students away from STEM subjects. For
example, at a time when critical minerals and geoscience are so fundamental to Australia’s current and
future productivity —in the areas of renewable energy, climate change and sustainable development —
university geoscience departments are closing across the country, primarily due to a lack of student
demand. Work needs to be done to broaden the narrative around STEM-enabled careers, such as
making it clear that geoscience careers extend beyond extractive practices and fossil fuels.

Science & Technology Australia recommendations:

3. Support and scale role-model and visibility programs such as Science & Technology Australia’s
Superstars of STEM as evidence-based interventions to influence subject selection and post-school
pathways for under-represented students.

STA would welcome the opportunity to provide further information or evidence to the Committee.

Dr Kathy Nicholson Ryan Winn
Policy Chair Chief Executive Officer
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