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There is increasing disquiet in Australia concerning our productivity and performance 
in STEM. This project set out to critically examine the situation of STEM 
participation and policy environments in comparable countries and to ascertain which 
practices and innovations might be usefully applied to “the formation and 
maintenance of a STEM skills workforce and propose a set of options for increasing 
Australia’s productivity and international competitiveness”. 

The report is based on consultants’ reports covering 26 countries from which we felt 
lessons might be learnt, and special reports on international comparisons, indigenous 
education, and student attitudes and identity in relation to STEM. The reports 
constitute a unique resource and a significant window through which we can view our 
own practice.   

Comparison across countries is always somewhat fraught – it is not easy to translate 
across cultures, but the reports enable us to see how we are tracking across a number 
of dimensions, and to tease out what high performing countries have in common, and 
what we might learn from that. We can also learn from the many STEM initiatives 
that were often innovative and successful.  

So how are we tracking? Broadly speaking, Australia is not far below the top-
performing group of countries, but is in danger of falling behind on a number of 
measures. We lack the sense of urgency shown in policy and practice in many of our 
competitor countries.   

One thing that was very clear was the serious focus on STEM – often associated with 
concern about falling numbers of students opting for STEM careers. The broader 
point was made however by a number of consultants that STEM competencies are 
increasingly important in the general population in an ever-growing number of 
occupations. Governments want to maintain and improve the bank of STEM skills, 
and scientific literacy of their populations by drawing most into senior secondary 
STEM studies.   

Australia has the aim of moving into the top 5 countries in PISA tests. Interestingly, 
those nations that are very strong in PISA (Sinic East Asian countries such as 
Shanghai, Hong Kong and Taiwan, Singapore, and Korea, and Finland, Switzerland, 
Canada) are also exceptionally strong in research and have experienced strong 
economic development. It is not clear what is the nature of the causal link but it seems 
that science, school learning, and economic dynamism are strongly interdependent.  

So what do these countries have in common in terms of their STEM practice and 
policy? What can we learn from them? 

1. A focus on participation and excellence across the student spectrum 

A focus on learning for all students including under represented groups (Finland has a 
strong equity policy. There is a serious focus on indigenous science education in 



Saskatchewan). These countries did not improve their PISA positioning by focusing 
on the elite who might go on to STEM professions. 

In Chinese culture there is a belief that success comes from work and not natural 
ability as is often assumed in Australia. The notion that educational outcomes are 
determined by pre-given talents, as if STEM was akin to an elite sporting contest, 
naturalises the social stratification of learning and undermines social inclusion by 
fostering a long ‘tail’ of low achievers. Australia has a longer ‘tail’ than our top 
competitors – in PISA 16% of students fall below the mathematical literacy 
benchmark for being able to participate in work and life as productive citizens. This 
figure was 28% for students in the lowest SES quartile compared to 4% for the top 
quartile. The comparable figure is 40% for indigenous students. Our scores in 
mathematics and literacy have been dropping. Australia must focus seriously on 
engaging students in science and mathematics study across the SES spectrum.  

2. Teachers are held in high esteem  

In many countries (e.g. France, Finland) it is hard to get into teaching. Finland 
requires Masters degree in discipline.  

There is a strong meritocratic approach to teacher career development – dependent on 
performance over time, and professional learning is emphasized (School based PD is 
the norm in china. In Finland teachers are given significant responsibility for local 
curriculum and assessment) 

3. Teachers have strong discipline backgrounds  

Teachers have a strong disciplinary orientation compared to Australia – teachers 
strongly grounded in their subject and expect to teach in it. In Asia PD is subject 
specific which contrasts with Australia. We need to develop strong models of teacher 
professional learning in discipline related studies. Australia, alone with the US in 
advanced economies, has a significant issue with teaching out of field. One year 7-10 
mathematics class in every three has a teacher with less than the minimum of 
mathematics required to teach in most countries. One in 4 has no tertiary mathematics 
at all. We need urgent action on this.  

4. Curriculum reform to emphasise critical thinking and creativity 

Countries have active programs of curriculum reform to engage students in 
mathematics and science through problem based and inquiry learning, creativity and 
critical thinking. For instance Korea has incorporated art and design into STEM to 
make it STEAM, in a major initiative. The aim is to produce flexible thinkers.  

5. Strong STEM policy frameworks 

Countries have national frameworks and often centres to drive initiatives through 
central policy and funding, including curriculum reform and teaching standards, 
recruitment of foreign science talent and doctoral cohorts, partnerships linking 
schools with higher education and industry.  

Student participation in STEM and subject selection in Australia 

Many countries are concerned with declining participation in senior science and 
mathematics. In Australia there are disturbing reports of girls in particular choosing 
away from the more advanced mathematics.  

In many of our comparator countries large numbers of students take a STEM track in 
their final years of secondary school, and in some cases a STEM heavy vocational 



track is offered. In Australia we have gone down a high choice route with relaxing of 
prerequisites, arguably causing students to choose subjects to maximize their ATAR 
scores rather than their longer term interests. We raise the issue in the report of a need 
to increase the number of students in Year 11 and 12 maintaining more advanced 
mathematics and some science, including the option of compulsion.  

At tertiary level Australian enrolments in science are strong but in engineering are just 
above half the OECD average. In tertiary mathematics the figure is less than one-sixth 
the OECD rate. More exposure to engineering and design in school curricula, and a 
broader role for engineering degrees in the labour market, might help bring us more 
into line with other countries.  

The reports show complexity in the engagement of women in STEM disciplines but 
Australia along with most countries has not made sufficient inroads into this issue. 
Indigenous participation is an issue. There are powerful examples in the report of 
planning science curricula respectful of indigenous knowledge and perspectives, 
which have increased indigenous engagement and participation. There are models 
also for attracting and supporting indigenous students in university courses that 
Australia could take note of.  

 

In summary 

There are many lessons Australia can learn from this comprehensive data set. Our key 
findings indicate options for Australia to improve our performance in engaging 
students with deeper learning, and increasing participation in STEM. The task now is 
to develop policy from these findings.  

 


