
Page 1 of 48 
(Provided by the Department of Education and Training: January 2018) 

   

Australian Maths and Science Partnerships Program (AMSPP) 

Final Report 

Excellence & Equity in Mathematics (XE) Project 

Aboriginal and Torres Strait Islander Student Achievement and Tertiary 
Aspirations in Mathematics and STEM 

University of South Australia (UniSA) 

Reporting period: 5/11/2014 to 31/05/2018 

Date of submission: 31/05/2018 

http://en.wikipedia.org/wiki/File:Australian_C


Page 2 of 48 
(Provided by the Department of Education and Training: January 2018) 

Purpose 
Under Item 6 of Part A of the Conditions of Grant (CoG) the Recipient is required to provide the 
Commonwealth with a Final Report covering the period from the commencement to the project 
completion. The final report should contain at a minimum: 

(a) evidence that the Project specified in Items 2 of Part A of the CoG (including the 
Milestones in Schedule 1) has been completed 

(b) a statement describing the objectives and outcomes achieved as a result of the 
Grant for the activities specified in Item 3 of Part A of the CoG 

(c) copies of any published reports, pamphlets or other documentation relevant to 
the Project which has not already been included in Progress Reports 

(d) a ‘transition plan’ that describes the future sustainability of the project, including 
future partnerships, activities and future funding (proposed models and/or actual)  

(e) an analysis of the impact of the project against the AMSPP objectives to 
improve student engagement in maths and science courses at university and 
schools, through innovative partnerships between universities, schools, and 
other relevant organisations 

(f) an Acquittal report as set out under Items 6.7 and 6.8 of Part A. 
 
Report instructions 
Do not alter the headings or the layout of the reporting document. These headings and the 
layout have been designed to assist the department evaluate project reports in a consistent 
manner and for evaluation of the AMSPP objectives. 

 All sections of the template must be completed. 

 The department reserves the right to either accept the report or seek further information 
from the Recipient. 

 The department will provide feedback to the Recipient following its assessment of the report. 

 If the Recipient requires clarification on any aspect of reporting, please contact us through 
the AMSPP inbox (AMSP@education.gov.au). 

mailto:AMSPP@education.gov.au
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1. Project achievements and outcomes 

1.1 Project achievements  

Provide a brief summary of the major achievements of the Project as detailed in Item 2 of Part A of 
the CoG. 

Response: 
Excellence and Equity in Mathematics (XE) is a national research project which has investigated and co-

developed strategies to further support and strengthen Indigenous student’s engagement and achievement 

in mathematics and numeracy in Australian schools and universities. Over its duration, the project has 

examined a range of professional literature, programs, practices and initiatives that seek to foster excellence 

and equity in Australian schooling and higher education outcomes for Indigenous students. In particular, the 

XE project examined programs, initiatives and practices that specifically aimed to: 

1. Improve Indigenous student participation and achievement in mathematics and numeracy education 

by closing the gap in achievement in numeracy and mathematics between Indigenous and non-

Indigenous students in Australian schools; and 

 
2. Increase the number of Indigenous students with capability and aspirations to undertake tertiary 

study in disciplines underpinned by mathematics. 

As demonstrated in this report, the project has successfully achieved these aims through conducting the 

following activities: 

 Completion of a national audit and review of current professional practices, mathematical teaching 
resources and university outreach programs, including six in-depth case studies of culturally 
responsive pedagogical practice across Australia, and the development of a culturally responsive 
framework which has been used to evaluate the strength and depth of activities undertaken as part 
of this project. 
 

 Collaboration with the Australian Association of Mathematics Teachers (AAMT) with respect to the 

design and development of an online professional learning web portal for mathematics teachers, 

with professional learning modules developed in collaboration with 4 Australian Maths and Science 

Partnerships Program (AMSPP) partners. The Dimensions portal currently has over 900 registered 

users and offers 35 professional learning modules for mathematics and numeracy educators. 

 

 Extensive consultation with over 500 Indigenous and non-Indigenous students, as well as 

mathematics and numeracy educators, academic staff, mathematics curriculum experts, Indigenous 

teachers and other stakeholders in the design, delivery and evaluation of the project. These 

consultations included the formation of a National Expert Reference Group who met regularly 

throughout the project, and the hosting of a dedicated 3-day event at the UniSA Samsung 

SMARTSchool, which brought together Indigenous students and educators to discuss and evaluate 

the project outcomes. 

 

 The continued promotion and discussion of XE project themes through national conferences, 

forums, Indigenous student events, and professional learning events for teachers, including the 

More Aboriginal and Torres Strait Islander Teachers Initiative conference 2015, the Aboriginal and 

Torres Strait Islander Mathematics Alliance 2016, the National Aboriginal and Torres Strait Islander 

Education Conference 2015, and the XE Samsung SMARTSchool event in 2018.  

 

 The establishment of an XE National Website which has provided a repository for XE case studies, 

project findings, digital learning resources and other XE related information, and at present has 

approximately 10,000 site views. 

http://xe.edu.au/
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 Collation of wide-ranging qualitative data ascertained through case studies, forums, interviews, 

conferences and reviews which has placed Indigenous voices at the centre of this research. The 

variety of data collected in this project speaks to hearing and understanding Indigenous students 

and educators in the contexts of teaching and learning mathematics and STEM, across a diversity of 

schooling and higher education contexts. Supplementing this, the collation and review of 

quantitative NAPLAN and HEIMS data has been used throughout the project to illustrate trends in 

the achievement and participation of Indigenous students in mathematics and numeracy nationally. 

 

 Collaborations with AMSPP project partners in the development of the AAMT Dimensions portal, 

and the timely provision of progress reports to the Office of the Chief Scientist 

 

1.2 Statement describing the objectives and outcomes achieved 

Provide a summary demonstrating how the objectives and outcomes of the Project have been 
achieved (refer Item 3 of Part A of the CoG). 

Response: 
As outlined in Section 2.2 of the Grant Annexure, the locus of the XE inquiry is positioned within several key 

qualitative project activities. These activities include a national review and audit of professional practices 

and pathway programs (Schooling & University), collaborations with the AAMT to produce relevant XE 

mathematics teacher resources, consultations with Indigenous students, educators, academics, Indigenous 

teachers and other stakeholders, and the collection of appropriate data through these activities with which 

the success of the program and the project objectives can be measured.   

Section 1.3 of this report provides detailed information on the activities carried out under the remit of this 

project and employs a culturally responsive framework to identify how these activities have created new 

understandings, practices and programs that can improve participation and achievement in mathematics 

and numeracy education for Indigenous students in relation to secondary schooling and higher education.  

While the project successes are largely demonstrated within section 1.3 of this report, the following 

presentation of quantitative data considers the project objectives from a national perspective, illustrating 

and reviewing: 

a) The broader national trends regarding participation and improvement in NAPLAN Numeracy results 
for both the Indigenous and non-Indigenous school populations over time; and 
 

b) The presents rates of enrolment in higher education across all Australian providers from 2011-2016, 
according to Indigenous and non-Indigenous status. 

 

Objective 1: Improve Indigenous student participation and achievement in mathematics and numeracy 

education by closing the gap in achievement in numeracy and mathematics between Indigenous and non-

Indigenous students in Australian schools 

Closing the gap in numeracy achievement between Australia’s Indigenous and non-Indigenous school 

populations continues to be a national educational priority as clearly outlined in successive Prime Minister’s 

Closing the Gap Reports (2009, 2011, 2013, 2015, 2017).  

Since 2008, Australia’s national program for literacy and numeracy testing NAPLAN, managed by the 

Australian Curriculum and Reporting Authority (ACARA), publicly reports each school’s NAPLAN result from 

across four staged year levels - Year 3, Year 5, Year 7 and Year 9. These results are published and made 
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available to the general public through the MySchool website. In addition, parents and carers are also 

provided with individual NAPLAN reports for their child(ren). As such, NAPLAN remains a key fixture for 

reporting literacy and numeracy test data which are inextricably tied to education policy reform and school-

system improvement strategy. 

Aggregating NAPLAN data from 2008-2017, Table S1 (see Appendix B) identifies changes in numeracy 

assessment and achievement of Year 9 students according to Indigenous status. Participation in numeracy 

assessment has declined slightly among the population as a whole (from 93.3% in 2008 to 90.7% in 2017), 

with similar trends observed for both Indigenous students and non-Indigenous students. On average, three 

quarters of all eligible Year 9 Indigenous students participate in numeracy assessment annually, however, 

participation rates are currently at their lowest level in ten years (73.5%).  

Despite slightly reduced rates of participation, numeracy achievement has continually increased from 2008. 

For Australia as a whole, mean scores for Year 9 students have risen by almost ten points, from 582 in 2008 

to a current high of 592, with 95.8% of all Australian Year 9 students currently reaching the national 

minimum standard for numeracy achievement. The population of Year 9 non-Indigenous students echo 

these increases, with mean scores also rising by approximately ten points over the same time period (from 

586 in 2008 to 595 in 2017), and 97% currently achieving the national minimum standard.  

The rate of achievement is substantially lower for Indigenous students, who on average score 60 points 

lower than non-Indigenous students, however there have been noticeable improvements over time. The 

mean score for achievement in numeracy has risen from 515 in 2008 to 534 in 2017. Concurrently, the 

proportion of Year 9 Indigenous students achieving the national minimum standard in numeracy has 

increased from a low of 66% in 2013, to a ten-year high of 84%. Despite these improvements, the 

percentage of Indigenous students reaching the national minimum standard is still substantially lower than 

that among non-Indigenous students (84% vs. 97% respectively).  

Table S2 (see appendix C) examines achievement in numeracy of Indigenous and non-Indigenous Year 9 

students according to state and geographic location. For non-Indigenous students, there is very little 

variation in numeracy achievement between States, with over 95% of all students in each state achieving the 

national minimum standards in numeracy. This has remained largely consistent over time, with little change 

between 2008 and 2017. Similarly, according to geographic location, approximately 96% of non-Indigenous 

Year 9 students achieve the national minimum standard in numeracy, irrespective of whether they live in 

metropolitan, provincial, remote or very remote areas; there has been little to no variation in these figures 

since 2009.  

For Indigenous Year 9 students, the story is very different. The proportion of Indigenous students achieving 

the national minimum standard varies from 91% in Tasmania, to only 61% in the Northern Territory. The 

Eastern states tend to be perform better in this area, with upwards of 85% of Indigenous students achieving 

the national minimum standard, but this drops to 80% for both South Australia and Western Australia, and 

further to 61% for those in the Northern Territory. Since 2008, several states have seen significant 

improvements in the number of Indigenous students reaching the national minimum standard. In particular 

the Northern Territory, Western Australia, South Australia and Queensland have seen an approximately 15% 

increase in the proportion of Indigenous students achieving the national minimum standard in numeracy. 

Geographic location has a major impact on the numeracy achievement of Indigenous students. For Year 9 

Indigenous students living in metropolitan locations, 89% achieve the national minimum standard in 

numeracy, however this falls to around 86% among those living in provincial locations, and 77% for those in 

remote locations. Only slightly over 1 in 2 Indigenous students living in very remote locations will attain the 

national minimum standard in numeracy education (55%); in contrast, 96% of non-Indigenous students living 



Page 6 of 48 
(Provided by the Department of Education and Training: January 2018) 

in the same very remote geographic location met this target. There have been improvements over the 

previous ten years; for Indigenous students in both metropolitan and provincial locations, there is an 

approximately 10% increase in the number meeting the national minimum standard since 2008.  

Similarly, there has been an approximately 15% rise in the proportion of Indigenous students meeting the 

national minimum standards in remote and very locations. Despite this, achievement rates for Indigenous 

students still lag far behind those of non-Indigenous students, and those studying numeracy outside of the 

Eastern States, and particularly those living in remote and very-remote communities, are significantly less 

likely to meet the national minimum standards for Year 9 numeracy. 

As a national aggregate, the numeracy results extracted from 10 years of NAPLAN data reveal a steady 

gradient of gradual improvement for both Indigenous and non-Indigenous school populations over time, 

however, the gap in achievement between Indigenous and non-Indigenous student populations has 

remained a consistent feature of these data. Nationally, the statistical gap is close to 15% between the 

Indigenous and non-Indigenous population. Significantly, the results aggregated from very remote and 

remote geo-locations indicate that the gap is much wider outside of metropolitan areas, in some cases there 

is as much as a 30% difference in numeracy achievement.  

Whilst an objective of the XE Project articulates improved achievement in mathematics and numeracy 

education, the scope and settings of the XE project have been best considered and conceived through a 

qualitative lens. From this perspective, the XE project aims to examine and inform as to which pedagogical 

characteristics and professional practices have the capacity to actively contribute towards improving 

achievement in mathematics and numeracy education. The analysis provided in section 1.3 of this report 

offers an evidentiary lens on how schooling and the higher education sector in general can develop, grow 

and sustain excellence and equity in mathematics, numeracy and STEM education.  

Objective 2: Increase the number of Indigenous students with capability and aspirations to undertake 

tertiary study in disciplines underpinned by mathematics. 

Historically, aspirations for increasing the numbers of Indigenous students into higher education have long 

been associated with public policy, most recently through the National Aboriginal and Torres Strait Islander 

Education Policy and related Government policy contexts such as Closing the Gap, but also previously in 

relation to the Australian referendum, as well as reconciliation and self-determination events (Rigney, 2011; 

Foley, 2007; Lingard 2010). Arguably, at the core of these aspirations is a drive and willingness within 

individuals, families, communities, agencies and industry to equitably position Aboriginal and Torres Strait 

Islanders in professionally qualified endeavours. Such endeavours thus aim to grow the depth, capacity and 

critical mass of Aboriginal and Torres Strait Islanders in matters of governance, professional practice and 

transformation (Schwab & Sutherland, 2001). Such aspirations have however been tempered by an 

Australian schooling system that has, either overtly or inadvertently, created significant margins between 

Indigenous and non-Indigenous populations (Gonski et al, 2012), as evidenced through consistent 

differences in Indigenous and non-Indigenous students’ literacy and numeracy performance. The net result 

of this is showcased in the relative proportions enrolled in higher education, whereby the representation of 

Indigenous students is greatly limited.   

Figures relating to the enrolment of Indigenous and non-Indigenous students in higher education nationally 

are based on data published by the Higher Education Information Management System (HEIMS). Table S3 

(see Appendix D) present rates of enrolment in higher education across all Australian providers from 2011-

2016, according to Indigenous status. While there is minor variation by year in the total number of students 

enrolling in higher education, there is no consistent increase or decrease in the number of new students. 

According to their Indigenous status, non-Indigenous students comprise approximately 96% of all new 
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students enrolling in higher education. In contrast, Indigenous students constitute slightly over 1%. This has 

remained consistent over time, showing only a minor increase from 2011, where 1.1% of commencing 

students were of Indigenous origin, to 1.4% in 2016.  

Table S4 (see appendix E) presents a breakdown of commencing higher educational students from 2011-

2016 according to their broad field of education. The results are presented for the higher educational 

population overall, and specifically among Indigenous students. Among all students, there are consistent 

trends, with one quarter of all students enrolling in courses relating to management and commerce, and a 

further 20% in society and culture. Around 15% of new students enroll in courses relating to health, and 10% 

in education, while smaller proportions opt for creative arts, natural and physical sciences and engineering 

or related technologies. These trends are consistent across the 5 years of HEIMS data, with little variation in 

the proportion of commencing students according to their broad field of study.  

Focusing on the same breakdown among Indigenous students, we see a differing pattern; society and 

culture is by far the most studied subject area for Indigenous students, with approximately one third 

studying within this area. Compared to the student population as a whole, a higher proportion of Indigenous 

students study courses relating to health (approximately 20%) and education (up to 15%), while far fewer 

enroll in management and commerce degrees (around 10%). In common with the total higher education 

population, a small but sizeable proportion enroll in creative arts programs and the natural and physical 

sciences (approximately 8% and 5% respectively). A higher proportion of Indigenous students have also 

chosen to enroll in mixed field programs, with up to 8% undertaking this form of study each year.   

National data suggests only a small increase in the number of Indigenous students entering higher 

education, however, in recent times, and through efforts associated with the XE project and XE champions 

located across the broader schooling system, the numbers of Indigenous students with the capabilities and 

aspirations to undertake tertiary study is actively changing. Qualitatively, the XE project makes an important 

contribution regarding culturally responsive pedagogy and the means through which educators’ professional 

practice may accelerate XE aspirations. The nature of this contribution is discussed in Section 1.3. 

 

1.3 Analysis of impact against AMSPP objectives 

Provide a brief analysis of the impact of the project against the AMSPP objectives to improve 
student engagement in maths and science courses at university and schools, through innovation 
partnerships between universities, schools, and other relevant organisations. 

Response: 
Section 1.2 of this report provided a quantitative overview of national trends pertinent to Indigenous and 

non-Indigenous participation and achievement in numeracy and enrolment into higher education. In 

recognition of the gradual upswing of NAPLAN numeracy results, data presented in Tables S1 and S2 

nonetheless reveal a recurring differential of achievement between Indigenous and non-Indigenous student 

position over time. This gap in numeracy achievement is relevant when considering the relative and 

proportional intake of all students into higher education. Currently, Australian enrolment data indicate that 

Indigenous students represent only 1.4% of the national higher education cohort. Within this 

representation, Tables S3 and S4 illustrate a consistent and dominant patterning of Indigenous students into 

Health, Education, and Society & Culture programs.  

While the domains of study and tertiary qualification noted above are highly regarded and needed, a 

comparative view of these representations indicate that Indigenous students are not equitably represented 

in domains underpinned by strong understandings and application of science, technology, engineering and 

mathematics (Dreise & Thomson 2014). In opening discussion of the Indigenous school-to-university STEM 
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trajectory, the Review of Literature undertaken by the XE project Team notes an apparent global decline in 

both achievement and in participation by Indigenous students in STEM education. A trend more sharply 

defined on aggregate by the significantly lower result of Australia’s Indigenous students in national and 

international literacy and numeracy/mathematics testing programs, such as NAPLAN and PISA. The XE 

Review of Literature confirms that Indigenous participation in University courses that require strong 

mathematics and science literacy; such as the Natural and Physical Sciences, Engineering, Architecture and 

Agriculture, are low in relation to other disciplines, with the exception of Health. 

From the perspective of the Australian population as a while, the Australian Bureau of Statistics (ABS 2016) 

reports that overall, those who identify as Indigenous represent 2.8% of Australia’s population. The weight 

of this statistic brings into view a much sharper distinction between Indigenous and non-Indigenous 

populations with respect to those ultimately transitioning into higher education. Based on percentages per 

capita within each population, non-Indigenous students are far more likely to succeed in the school-to-

higher education trajectory. This claim is further illustrated in ICSEA data provided by ACARA which outlines 

students’ NAPLAN achievement by geo-location, parental relative income and parental relative educational 

background. These data also reinforce the production and reproduction of significant statistical distance 

between Indigenous and non-Indigenous students with relation to the Australian schooling-to-university 

trajectory (Lingard, Thompson & Sellar 2015; Taylor, Rizvi, Lingard & Henry 1997). 

In critically considering these data collectively, Indigenous students are under-represented with regard to 

both participation and achievement in numeracy schooling, and similarly, within the spread of enrolments in 

higher education. From an excellence and equity perspective, successful participation and achievement at 

secondary school must not only derive from, but is inextricably connected to, Indigenous student’s eventual 

representation into higher education.  

The need for excellence and equity in numeracy and mathematics education is thus highly visible and of 

paramount importance to the education community at large. The XE project makes an important 

contribution towards informing educators and other stakeholders about culturally responsive pedagogy(s), 

relevant XE resources and professional practices that support an overall program for excellence and equity. 

Subsequently, this report provides an analysis of the qualitative data collected through XE project activities 

which can be utilized to inform improved participation and achievement in mathematics and numeracy 

education for Indigenous students through schooling and into higher education. Accordingly, the following 

section of this report discusses the research design and methodology used to develop appropriate 

explanatory tools used for qualitative analysis. 

Research Design & Methodology 

The XE Project’s Human Ethics Application submitted in March 2015, identified two main cases of activity 

that would constitute the scope and reach of the project: 

 The first case aimed to concentrate attention on pilot programs and initiatives conducted in 
secondary schools associated with development of the AAMT’s Dimensions Portal; and   

 The second case focused attention on six case studies undertaken of University sector initiatives 
that, through culturally responsive design, actively engaged Indigenous students in STEM related 
outreach programs.  
 

Taken together in critical consideration, these two cases aimed to present, if not represent, an informed 

snapshot of the schooling-to-higher education trajectory. More specifically, the two schooling and university 

cases would be used to identify and analyse specific XE strategies and characteristics in an attempt to define 

those programs, initiatives and practices which could be seen to constitute culturally responsive 

mathematics pedagogies.  



Page 9 of 48 
(Provided by the Department of Education and Training: January 2018) 

According to Taylor and Sobel (2011, p. 22), culturally responsive pedagogy concentrates awareness on 

recognizing the knowledge, skills, and rich cultural experiences that students from diverse backgrounds 

bring into schooling and education. This approach is grounded in nurturing student’s welfare, including their 

academic, psychological, social, emotional, and cultural well-being. Adopting this perspective, the broader 

design of the research was primarily shaped around the work of Stake (1995, p. 244), whose case study 

approach included:  

1. Bounding the case, conceptualizing the object of study(s) 

2. Selecting the phenomena, themes, or issues 

3. Seeking patterns in qualitative data to develop the themes and or issues 

4. Triangulating key observations 

5. Selection of alternative interpretations 

6. Development of assertions and generalisations 

The overall research approach thus based its logic in the examination of high quality cases, which provided, 

or had strong potential to provide, rich seams of qualitative data where Indigenous peoples’ lived 

experiences and knowledges could be respectfully heard and heeded.  

In order to build a set of explanatory tools for interpretation and analysis this research identified, imported 

and applied the following key excellence and equity (XE) characteristics modelled from two previously 

reported case sources and then used the case characteristics to shape a culturally responsive matrix tool 

(See Table 1). The two key case sources selected for research modelling were: 

1. AAMT’s ‘Make it Count’ schools initiative  

2. Gale et al’s (2010) study into successful University Outreach Programs. 

Based on these two cases, a set of favourable XE characteristics which would guide the project activities 

were developed. Characteristics adapted from the ‘Make it Count’ initiative included:  

 The development of local, collaborative, evidenced-based culturally inclusive and culturally 
responsive pedagogies and resources; 

 Local school communities working together to build their capacities to maximize Indigenous 

students’ learning and achievements in Mathematics as well as their development of numeracy and 

appropriate literacies; 

 Affirmation and nurturing of Indigenous students’ opportunities to participate in decisions about 

learning of Mathematics; and 

 Actively fostering positive attitudes and increased confidence towards Mathematics. 

Furthermore, XE characteristics adopted and adapted from Gale et al (2010) required that project activities 

included:  

 Collaborative, local, people-rich, research-driven, resources, pedagogies and interventions; 

 Financial and or other incentives that address local economic constraints and combine with other 

support strategies; 

 Sustained interventions designed and focused on every level of education; 

 Recognition of differences, knowledges, learning strategies, and resources of all students; 

 Engagement of students through ‘real world’ learning and practical applications, collaborative 

pedagogies and negotiated curricula; and 

 Building of appropriate support and familiarity, engagement and knowledge about tertiary cultures 

and educations strategies, using culturally appropriate and targeted communications strategies.  

To further inform on what may constitute as culturally responsive pedagogy, the XE Project Team reviewed 

relevant literature. This field of literature encompassed Indigenous education policy, access and outcomes 
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for Aboriginal and Torres Strait Islander peoples in schooling and education and teaching and learning of 

mathematics pertinent to Australian education contexts and Aboriginal and Torres Strait Islanders. Emerging 

from this literature were consistent messages or themes describing characteristics and/or actions which 

defined culturally responsive pedagogy. These included, but were not limited to: 

 Reform of Indigenous education must overcome deficit views by others of Indigenous students, 

including a ‘decolonizing ‘of the curriculum and teacher’s thinking; 

 Indigenous education systems need to become more accessible, equitable and responsive to 

different learning aspirations; 

 The language of instruction needs to resonate with Aboriginal and Torres Strait Islander’s home and 

community; 

 Students must maintain cultural competence; 

 Learners need be enabled to determine successful learning and education pathways; 

 Including more flexible learning, multi-modal approaches and outreach programs; 

 Interrogating the relationships of power and knowledge between the Indigenous and non-

Indigenous within teaching and learning contexts; 

 Teachers developing positive relationships, cultural knowledge and understanding of diversity, and 

translating this knowledge and understanding effectively into teaching; 

 Challenging the assumptions that teaching mathematics is accepted as culturally neutral practice; 

 Positioning high expectations for success in both teachers and students and responding in ways that 

seek to construct deeper mathematical thinking knowledge;  

 Utilizing processes of story-telling, dance and space to explore and enable student’s mathematical 

reasoning and understanding. 

Taylor and Sobel (2011, p. 6) characterise culturally responsive pedagogy (CRP) as situated in a framework 

that recognizes the rich and varied cultural wealth, knowledge, and skills that students from diverse groups 

bring to schools. A culturally responsive pedagogy seeks to develop dynamic teaching practices, 

multicultural content, multiple means of assessment, and a philosophical view of teaching that is dedicated 

to nurturing student academic, social, emotional, cultural psychological, and physiological well-being. The 

authors assert that recognising and building on students’ home languages and cultures is foundational to 

CRP, particularly for students who speak English as an Additional Language. To develop CRP, teachers need 

to ‘understand the value of all languages and realize that a student’s native language provides a useful base 

and tool for accessing the new language being added to the learner’s linguistic repertoire (ibid). 

In building an overall architecture and lens for the analysis of the project, qualitative insights derived from 

the literature (above) have informed the project team in the creation of a Culturally Responsive Matrix 

(CRM) illustrated in Table 1 below. Additionally, with regard to the teaching and learning of Mathematics, 

further pedagogical characteristics which resonate with the CRM are provided by Sullivan et al (2011). 

Inclusive of cultural diversity and social justice, these six key pedagogical characteristics include: 

• Articulating goals  
• Making connections  
• Fostering engagement  
• Differentiating challenges  
• Structuring lessons  
• Promoting fluency and transfer 
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Table 1.  Culturally Responsive Matrix (CRM) - extended from Paige et al 2016 

Strategy Characteristics 

Assembling Resources People rich – valuing Aboriginal & Torres Strait Islander knowledge(s) 

Evidence of financial support and/or incentives 

Early, long-term, and sustained interventions / programs 

Engaging Learners Recognition of difference /diversity 

Enhanced curriculum and learning design 

Research driven – case study approach – rich data sets 

Working Together Collaboration – locally driven, building of positive relationships 

Connected and cohort-based 

Building Confidence Shared communication and information 

Familiarisation of site and people producing positive experiences 

Inclusive, safe and supportive learning environments 

Inclusivity and Equity Inclusive, engaged, respectful partnerships 

Culturally responsive curricula, pedagogy and assessment practices 

Professional learning for cultural and linguistic diversity 

Recognition, validation of diverse epistemologies 

 

Apart from activities that focused attention on XE Activities in secondary schools and across Universities, 

qualitative data arising from collaborations, conferences, meetings and other narrative-based sources were 

necessarily included and analysed within this research. This includes complimentary activities pertinent to 

the XE Samsung SMARTSchool event hosted by the University of South Australia (UniSA) in March 2018. The 

XE Project Team have utilised the pragmatic nature of the CRM as a lens to inform on the strength and 

depth of XE activities undertaken within the scope and reach of the XE Grant. 

Description and Analysis of Project Activities 

1. A National audit and review of current professional practices, mathematical teaching resources and 

university outreach programs: 

A national audit and review of literature was conducted in 2016 and published in the research report 

‘Strengthening Indigenous participation and practice in STEM: University initiatives for equity and 

excellence’ (Paige et al, 2016). The report begins by providing a brief overview of key Indigenous education 

and STEM policy documents, before then examining the under-participation of Indigenous students studying 

STEM in university, with specific reference to the case of New Zealand, which shares a similar colonial 

history to that of Australia. The literature review concludes by considering culturally responsive pedagogy as 

a means for advancing theory and practice for improving Indigenous students’ learning outcomes generally 

and discusses how this can be applied to mathematics pedagogy. Following the review of literature, the 

report then details six cases studies that demonstrate initiatives being used within the Higher Education 

sector which support the key objectives of the XE project (see Section 1.2). The six case studies were 

identified using a desktop scan of all Australian university websites to find evidence of STEM initiatives for 

Indigenous students, and then the results of this were refined by considering a range of factors including 

national distribution, geolocation, diversity of programs and availability to participate in the research. The 

six case study sites and initiatives chosen were:  

 Aboriginal Summer School for Excellence in Technology and Science (ASSETS Program): A residential 

program for Indigenous students in Years 10 and 11. The program, held annually in Adelaide from 
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1992-2014, recruited students from across the country and included academic, cultural and 

leadership aspects. 

 Charles Darwin University: Located in the Northern Territory, CDU works closely with Indigenous 

students and communities to build capacity for tertiary engagement through a range of enabling 

strategies and programs. As part of this, the university employed a Whole of Community 

Engagement initiative; a research informed process aimed at increasing remote Indigenous student 

access to CDU’s VET and Higher Education courses. 

 Curtin University’s Indigenous Australian Engineering Summer School: A week-long program aimed 

at showcasing engineering in order to increase participation numbers of Indigenous students. The 

program also seeks to formalise relationships with students, to assist them regardless of which area 

they are interested in or which institution they are planning to enrol in. The IAESS provides a 

challenging environment in which Indigenous students can discover the benefits of the engineering 

profession while meeting engineering role models and gaining insights into the opportunities that 

engineering can provide to Indigenous communities. 

 UniSA College: The college aims to provide education opportunities for people from all walks of life 

by offering an open access Foundation Studies program which provides entry into pre-university 

preparation courses and then into a range of undergraduate degrees including STEM courses; 

professional development for teachers, including multiple projects with mathematics and science 

teachers; introductory events for prospective students including career awareness, enrichment 

activities on specific-STEM themes, and support for UniSA’s ‘AIME Program’ (Australian Indigenous 

Mentoring Experience); and, facilitation and support for the development of equity initiatives within 

schools and Divisions, especially with those responsible for STEM courses. 

 University of Newcastle: Employing a strategic ‘whole-of-university’ approach to Aboriginal and 

Torres Strait Islander education, the University has created the Wollotuka Institute, which provides a 

range of school and community engagement activities designed to promote university study to 

Indigenous communities; some of these activities specifically target STEM. 

 Western Sydney University: Provides a range of inter-connected programs that build capacity for 

university study and familiarity with the university environment. Beginning in Year 8 and continuing 

through to the completion of schooling, ‘Pathways to Dreaming’ is designed to engage Indigenous 

students in education. While the initiative is not specifically STEM focused, it does include some 

STEM subjects. 

Through the combination of a literature review and in-depth case studies, the report provides a strong base 

and theoretical underpinning from which to assess and strengthen Indigenous participation and practice in 

STEM.  

Firstly, the report highlighted the problem of inequity in higher education, by evidencing the disparity of 

student’s participation across various fields and disciplines, the potential mismatch between Indigenous and 

non-Indigenous knowledge systems, and the potentially unfamiliar, and to some extent unsupportive, 

cultures of practice within universities.  

Secondly, the authors drew attention to university outreach programs and initiatives of national interest 

through the close examination of the six case studies, which represented varying approaches to improving 

Indigenous participation in higher education.  

Thirdly, the literature was collectively used to inform the development of a culturally responsive tool. The 

Design and Evaluation Matrix for Outreach (DEMO) (Gale et al., 2010), was employed against each case 

study to identify enabling conditions within successful university outreach/engagement programs that 

improved Indigenous student’s participation in university settings.  

Having considered the characteristics of each case study using this lens, the XE project team adapted the 

matrix used by Gale et al (2010) to produce the Design and Evaluation Matrix for University Equity (DEMUE) 
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(see Table 1). This adapted culturally responsive lens aims to further enhance dimensions of equity and 

excellence in university programs, either from design and or evaluation perspectives, by considering 

culturally responsive criteria against 6 broad strategies, encompassing a total of 15 desired characteristics.   

The DEMUE provides a significant contribution to front-end design and delivery of university STEM programs 

by generating a granular view of what constitutes excellence and equity in mathematics and numeracy 

education (as well as other STEM subjects). Essentially, it provides an adaptable, practical and evidentiary 

mechanism which can be used to measure, monitor and foster excellence and equity in mathematics for 

Indigenous students in and across schooling, including higher education settings. This tool, as presented in 

Table 1, informs the analysis of the remaining key project activities discussed below.  

2. Collaboration with the Australian Association of Mathematics Teachers (AAMT) in the design and 

development of an online teacher of mathematics professional learning web portal.  

In a significant AMSPP collaboration, the Australian Association of Mathematics Teachers (AAMT) partnered 

the project as expert consultants of mathematics education, taking responsibility for the development of an 

online professional learning platform for mathematics teachers entitled Dimensions. In this partnership, 

AAMT’s role was specifically to engage selected educators of Indigenous students in processes of design, 

pilot and evaluation of the Dimensions portal.    

A key logic underlying this collaborative partnership with the AAMT was the Association’s track record for 

developing effective teacher resources that have been specifically designed and developed to increase 

engagement and achievement by Indigenous students in mathematics and numeracy. AAMT’s contribution 

to the What Works Program stands out as one example of an Mathematics education initiative that 

significantly increased the number and proportion of Indigenous students who move one or more levels 

within the National Mathematics Statement and Profiles. According to AAMT approximately 200 students 

have participated in AAMT project schools. 

Development of the Dimensions portal was led by the AAMT, with collaboration from five AMSPP project 

partners: Maths Inside, led by the University of Technology Sydney; TEMPEST, led by the Universe of 

Tasmania; Reframing Mathematical Futures 2, led by RMIT University; Secondary Science and Mathematics 

Mentoring, led by the University of Canberra; and the Excellence and Equity in Mathematics project. 

Developing the Dimensions portal required parallel progress on two components: 1) the design, building, 

testing and refinement of the portal itself, and 2) the development, publication and refinement of 

professional resources that translate the findings, insights and materials from the collaborating projects. The 

two components were seen to be interdependent. A version of the portal was needed to house the 

professional resources to enable others to pilot and provide feedback on draft materials; while content from 

the projects was simultaneously needed to inform the design of the portal by making it useable by teachers. 

The dependence of the Dimensions portal on the availability of a range of draft materials from across the 

AMSPP projects resulted in the development of the portal being significantly impeded. The slow pace of 

production of materials by the projects contributed to this delay, with the portal itself being inactive until 

January 2018. As a result of project delays, the dimensions portal existed in several operational and non-

operational configurations, including: 

 A Pre-Dimensions site (Phase 1 Portal) established in the second quarter of 2016, which acted as a 

repository for draft materials from partnering AMSPP projects which could be accessed for trialling 

but offered no extra functionality (e.g. sophisticated search function, personal tools, community 

tools etc.). 

 A beta-version of the Dimensions site was built for testing in late 2016 but did not allow public 

access. Testing of some aspects was delayed because of the dependence on throughput of content, 

http://dimensions.aamt.edu.au/
http://www.whatworks.edu.au/dbAction.do?cmd=displaySitePage1&subcmd=select&id=29
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for example, defining searchable tags (meta-data) for the content required a sufficient amount of 

content to be broadly representative of what would be included at completion. Refining and testing 

of this function could not be performed until the tags could be identified.  

 After lengthy but nonetheless thorough development phases, the final public release of the 

Dimensions portal was launched in January 2018, offering 35 professional learning modules for 

mathematics teachers. Currently, the site has 931 registered users, although no statistics on usage 

or return visits are as yet available from the AAMT. The professional learning modules available 

through the portal include:  

 Algebraic reasoning: 1, 2, 3, 4, 5 

 Growth mindset and its impact on mathematics: 1, 2, 3, 4 

 Mathematics: Design, Align, Believe 

 Open questions: 1, 2 

 Opening the top drawer to fractions: 1, 2, 3, 4, 5, 6 

 Opening the top drawer to geometric reasoning: 1, 2, 3, 4 

 Opening the top drawer to patterns: 1, 2, 3, 4, 5 

 Opening the top drawer to mental computation: 1, 2, 3 

 Opening the top drawer to reasoning: 1, 2, 3 

 Rich Tasks: 1, 2 
 

Following its launch, the AAMT was invited to showcase the Dimensions portal in March 2018 at the 

University of South Australia’s XE Samsung SMARTSchool Event, whereby the XE Project Team, and a 

representative group of educators and Indigenous and non-Indigenous academics conducted an initial 

review of the Dimensions Portal. While educators appreciated the value of the portal in supporting 

mathematics education generally, none of the professional learning modules available offered support 

specifically in relation to Indigenous students. Importantly, there were no modules that aligned with AITSL 

Standards 1.4 ‘Strategies for teaching Aboriginal and Torres Strait Islander students’, and 2.4 ‘Understand 

and respect Aboriginal and Torres Strait Islander people to promote reconciliation between Indigenous and 

non-Indigenous Australians’. Furthermore, there were several concerns over the functionality of the 

website, with users experiencing difficulties using the forums. The consensus among educators was that the 

portal had the capacity to be useful for mathematics educators in supporting Indigenous students, but 

required specific professional learning resources within this area, which were not available at present. 

Assessing the development of the Dimensions portal through the lens of the DEMUE framework (Table1), 

this activity provides evidence of culturally responsive pedagogy in the following areas:  

Assembling Resources People rich: The portals development was guided through partnerships between 

the AAMT and five AMSPP project partners, with each conducting in-depth case 

studies situated within schools. Testing of the portal and professional learning 

modules ascertained views of educators, including educators of Indigenous 

students who attended the XE Samsung SMARTSchool Event. 

Evidence of financial support: Dimensions continues to receive financial support 

from the AAMT. 

Early, long-term, and sustained interventions / programs: It is hoped that usage 

of the portal will increase; at present it has only been active for a short time but 

will receive continued development and promotion.   

Engaging Learners Recognition of difference /diversity: Working with five project partners ensured 

development of the portal was reflective of a range of schooling environments. 
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Enhanced curriculum and learning design: The professional learning resources on 

offer can assist teachers in developing their pedagogy to enhance learning 

outcomes. 

Research driven: All professional learning resources offered through the 

Dimensions portal are informed through research, having been developed with 

extensive stakeholder engagement, including teachers and students.  

Working Together Collaboration: The Dimensions portal has been developed as a collaborative 

project, and as additional professional learning modules are created, these will 

be trialled and tested among groups of educators and students. 

Building Confidence Communication and information: The Dimension portal aims to support the 

confidence of mathematics educators by providing easily accessible information 

and professional development, while also offering a platform where educators 

can interact and share experiences. 

 

Within the context of showcasing and initial review of Dimensions, the XE project Team would like to assert 

that Dimensions provides utility as a useful professional teacher resource which has the capacity to grow XE 

resources. Despite significant delays, the portal is now active and hosting professional development content 

which will be of use to educators in better supporting students around numeracy and mathematics. The 

greatest challenge for the Dimensions portal at present is to provide professional learning resources which 

specifically cater for educators of Indigenous students. At present these are not available, and if the portal is 

to increase the participation of Indigenous students in mathematics and numeracy education, then specific 

resources need to be made available, including ones that relate to AITSL Standards 1.4 and 2.4. As a portal 

structure, Dimensions has the facility to support professional dialogue for excellence and equity in 

mathematics education, but in achieving this, must expand its repertoire of professional development 

modules to specifically address the needs of Indigenous students, and the educators who work with them. 

3. Consultation with students, educators, academic staff, mathematics curriculum experts, Indigenous 

teachers and other stakeholders in the design, delivery and evaluation of the project. 

Throughout the duration of the XE project there is a well-defined trail of consultation with and among 

stakeholders across many tiers of schooling and education nationally. From the outset, the XE project 

articulated a clear project design that coordinated significant contributions drawn in from a range of 

Indigenous and non-Indigenous academics, mathematics educators, peak bodies, program associates, 

schools and universities. This includes the formation of a National Expert Reference Group who met 

regularly to advise the project team on the direction of the research and monitored the overall progress of 

the project.  

At a glance, the scale of XE project consultations included working closely with the following participating 

groups: 

 Over 500 secondary school and higher education Indigenous and non-Indigenous students; 

 More than 100 secondary school and college teachers in numeracy and mathematics; 

 The National Aboriginal and Torres Strait Islander Higher Education Consortium (NATSIHEC); 

 The Aboriginal and Torres Strait Islander Mathematics Alliance (ATSIMA); 

 The More Aboriginal and Torres Strait Islander Teachers Initiative (MATSITI); 

 The Australian Association of Mathematics Teachers (AAMT); 

 The Aboriginal Summer School for Excellence in Technology and Science (ASSETS); 

 The University of South Australia; 

http://natsihec.edu.au/
https://atsimanational.ning.com/
http://matsiti.edu.au/
http://www.aamt.edu.au/
https://www.csiro.au/en/Education/Programs/Indigenous-STEM/ASSETS
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 Charles Darwin University; 

 Curtin University, Indigenous Australian Engineering Summer School; 

 UniSA College, Indigenous STEM; 

 The University of Newcastle; 

 Western Sydney University; 

 The University of Tasmania; 

 The University of New England; 

 Over 50 selected primary and secondary schools from across Australia with input from both 

educators and students 

In addition, hosting of a three-day XE event from the 7th - 9th March 2018 at the University of South 

Australia’s Samsung SMARTSchool provided a further layer of consultation in the design, delivery and 

evaluation of the project, namely: 

 Exploration and evaluation of the AAMT’s Dimension Portal by participating mathematics educators 

and academics.  

 Exploration of culturally responsive mathematics education pedagogy facilitated by Indigenous 

mathematics educator Dr Chris Matthews involving educators, Aboriginal secondary school students 

and Aboriginal university students. 

 Exploration of the affordances of Samsung SMARTSchool digital learning and STEM technologies for 

educators, Indigenous secondary school students and Indigenous university students. 

 

The three-day event brought together mathematics educators and Indigenous and non-Indigenous students 

from three schools in regional and remote areas of South Australia: Murray Bridge High School, Coober Pedy 

Area School, and Warriappendi High School. Culturally responsive mathematics activities led by Dr Chris 

Matthews were conducted for both students and educators and interspersed with these activities were a 

variety of discussions and roundtables, group activities including a virtual reality mapping exercise, and 

video presentations and reviews which allowed participants to reflect on the previous activities. From the 

perspective of students, both Indigenous and non-Indigenous, mathematics education often lacked any 

direct connection to culture, and establishing links between mathematics and cultural knowledge was seen 

as an effective way to increase the participation of Indigenous students. The culturally responsive 

pedagogies demonstrated by Dr Chris Matthews offered new and innovative ways of learning, which 

assisted students in developing new understandings by connecting learning directly to their cultural 

background and experiences.  

Too often, students reported that mathematics was taught in a rigid, formal style, with no connection or 

relevance to the outside world. Confirming the efficacy of approaches explored in the literature review, 

students suggested that mathematics education could be better tailored to encourage the participation of 

Indigenous students by including relatable subject matter, being interactive and engaging, connecting with 

cultural art forms, including shapes and symbols, and by considering language, culture and heritage. 

Educators mirrored these responses, suggesting that pedagogical approaches needed to show a greater 

connection to culture, and ensure the learning was relevant to encourage greater participation. Educators at 

the event were keen to illustrate how they had adapted their teaching strategies to engage Indigenous 

students in mathematics education but were consistent in expressing the need for more culturally 

responsive professional learning resources which would support them in engaging Indigenous students in 

mathematics and numeracy. The outcomes of the 3-day event will be published in an upcoming journal 

article.  

Assessing this activity in relation to the DEMUE framework, evidence of culturally responsive pedagogy was 

identified across all key areas.   
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Assembling Resources People Rich: Consultations with students, teachers, academics, professional and 

organisations was performed Australia-wide. 

Early, long-term, sustained: A national expert reference group was formed at the 

outset to guide the project, and activities have continued throughout the 

duration of the project, culminating with the XE Samsung SMARTSchool event. 

Engaging Learners Enhanced academic curriculum: Working directly with teachers to discuss 

pedagogical approaches supported them in curriculum delivery. 

Working Together Collaboration: The project has been delivered through extensive collaboration 

with a range of national organisations and key stakeholders, including schools, 

teachers and students.  

Building Confidence Communication and information: Regular meetings with project partners, 

including the national expert reference group ensured regular communication of 

project activities and dissemination of information. 

Familiarisation/site experiences: The XE Samsung SMARTSchool event gave 

Indigenous students the opportunity to visit UniSA and spend three days 

experiencing the higher education environment. 

Creating inclusive learning environments: The XE Samsung SMARTSchool event 

also offered an inclusive learning environment in which students, teachers and 

academics had the opportunity to discuss mathematics and numeracy 

pedagogical approaches, as well as talk about the project and its outcomes, 

including the AAMT Dimensions portal. 

Inclusivity and Equity Inclusive, engaged respectful partnerships: Ongoing collaborative partnerships 

with all major stakeholders, including students and teachers. 

Culturally responsive curricula and pedagogy: Activities led by Dr Chris Matthews 

at the XE Samsung SMARTSchool event explored the use of culturally responsive 

pedagogies, with input from teachers and students. 

Professional learning for cultural and linguistic diversity: Case studies were used 

to develop professional learning resources to support the engagement of 

Indigenous students, and were discussed with educators during the XE Samsung 

SMARTSchool event. 

Recognition, validation of diverse epistemologies: Recognition of innovative 

approaches nationally was shown through the case studies and collaboration 

with these partners; The XE Samsung SMARTSchool event provided additional 

opportunities to discuss these epistemological approaches, with input from 

students, teachers, academic and professionals.  
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The extensive and diverse network of stakeholders consulted throughout this project reflects the high 

importance that was placed on hearing and understanding the perspectives of Indigenous students, as well 

as educators of numeracy and mathematics across multiple schooling and higher education contexts. The 

breadth of the consultation process ensured that all voices were heard in the project design, delivery and 

implementation, while the depth of the consultation, which comprised meetings, roundtables, workshops, 

focus groups and case studies, provided a rich source of data. In addressing the project aims, this extensive 

consultation process has ensured that the programs, initiatives and practices identified by the project have 

been shared, discussed and evaluated across all educational contexts, opening up routes of communication 

which will allow all stakeholders to continue working collaboratively to increase participation of Indigenous 

students in numeracy education, both within schools and universities.  

4. Promoting and discussing XE project themes within the contexts of national conferences and forums 

including Indigenous student events and professional learning events for teachers. 

The themes of excellence and equity in Mathematics and STEM were strongly promoted and discussed 

through project-specific national conferences, meetings and forums conducted over the project period, 

including: 

 Ministerial launch of the project by the Hon Christopher Pyne MP, 7th August 2015 

 National Aboriginal and Torres Strait Islander Education Conference, 10-13th November 2015 

 University of Melbourne National Indigenous Engineering Summit, 18-19th June 2015 

 Biennial Conference of the Australian Association of Mathematics, 6-8th July 2015 

 More Aboriginal and Torres Strait Islander Teachers Initiative 2015 conference, 30 Sept-1st Oct 2015 

 Aboriginal and Torres Strait Islander Mathematics Alliance Conference, 31st Oct – 2nd Nov 2016  

 XE Samsung SMARTSchool Event, 7-9th March 2018 

With representation from the project leaders, particularly Prof. Peter Buckskin, XE themes have been 

strongly represented at the National Aboriginal and Torres Strait Islander Higher Education Consortium 

roundtable (with 48 delegates, 2016), the More Aboriginal and Torres Strait Islander Teachers Initiative 

conferences (100 delegates, 2015), and the Aboriginal and Torres Strait Islander Mathematics Alliance (80 

delegates, 2016) whereby Indigenous voices have driven, and since accelerated, the excellence and equity in 

mathematics/STEM agenda (ATSIMA 2018). Additionally, three CSIRO Summer Schools were conducted 

attracting 101 students including 30 participating in designated XE forum activity, which led to further 

dissemination of the project outcomes.  

Furthermore, XE themes were positioned, promoted and discussed in meetings and showcases for educators 

convened by the AAMT. This included meetings, consultations and showcases held during the Dimensions 

Portal pilot phases, as well as national conferences organised and run by AAMT over the project period. The 

XE Samsung SMARTSchool event provided the culmination of the project by bringing Indigenous voice and 

agency to the fore and presenting new and novel strategies developed and discussed over the course of the 

project through which to study excellence and equity in the teaching of Mathematics, numeracy and STEM 

education.  

Considering this activity in relation to the culturally responsive DEMUE framework, promotion and 

discussion of the project has enhanced pedagogical practice in the following ways: 

Assembling Resources People Rich: Discussion of the project spanned national and local forums, with 

representation at major national conferences focused on Indigenous education. 

Working Together Collaboration: A close partnership with the AAMT was pivotal in communicating 

project activities, while the XE Samsung SMARTSchool event also offered 
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opportunities to collaborate with students, teachers and academics in discussing 

and disseminating the project outcomes. 

Building Confidence Communication and information: Ongoing communication of project outcomes 

was delivered via the national conferences, and also made available through 

press releases and the project website. 

 

This project has been extensively promoted through representation at major national conferences, formal 

discussions within professional networks and organisation, as well as via local events with teachers and 

students. In addition, project activities and outcomes have been widely disseminated through the project 

website as well as in press releases which were picked up by national media. Supplementing these formal 

dissemination activities have been sustained informal discussions occurring within schools, universities and 

professional networks which have continued to expand the reach of this project. By creating awareness and 

discussion of the project across all levels, these strategies have ensured that educators have knowledge and 

access to the project outcomes and can use this information to enhance the participation of Indigenous 

students in mathematics and numeracy education and encourage their transition into higher education.   

5. Establishment of an XE National Website proving facility and repository for XE case studies, project 

findings, digital learning resources and other XE related information. 

A dedicated XE Website was established in 2015. Since then the website has acted as a national sign post 

and repository for XE related events. The website provides details on the six XE case studies, providing 

detailed information and reports on each. The website also documents participation of the XE project team 

at national conferences, as well as student and teacher events. The website continues to be updated with 

news relevant to the outcomes of the project. Over the duration of the project, the XE website has 

accumulated approximately 10,000 views.  

The XE project website offers evidence of providing culturally responsive pedagogy according to the 

following strategies identified in the DEMUE framework: 

Building Confidence Communication and information: The project website offers information on the 

delivery and outcomes of the project 

Inclusivity and Equity Culturally responsive curricula and pedagogy: Descriptions of the six case studies 

provide easily accessible examples of culturally responsive pedagogies for 

mathematics and numeracy education 

 

6. Collecting data appropriate to measure the success of the project against program objectives. 

A key influence driving this project’s research design was the applied use of qualitative methods to collect 

and interpret data from people’s lived experience, and in particular to position Indigenous voices at the 

centre of this research. Such orientation to qualitative research practice is substantiated by former national 

reviews and studies into Indigenous education. Lead authors such as Mellor & Corrigan (2004), Buckskin et al 

(2009), and Rigney (2003) advocate for case study research typologies to be adopted as a main means to 

authenticate the Indigenous position. Adopting qualitative methods in this field enabled the project team to 

generate more finely grained data reflecting greater diversity in responses across sites and populations 

(Mellor & Corrigan 2004).  

http://xe.edu.au/
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The methodology articulated in this project speaks to hearing and understanding Indigenous students and 

educators in the contexts of teaching and learning mathematics and STEM, across a diversity of schooling 

and higher education contexts. As such, the project’s qualitative architecture was consistently applied 

through consultation processes, case studies, forums, interviews, conferences and reviews. The explanatory 

tools adopted by the project team, including the DEMUE framework, provide rich insight in what constitutes, 

and is socially constitutive of, excellence and equity in mathematics education with regard to Indigenous 

students, and mathematics and numeracy teaching and learning. Analysing the qualitative datasets and 

project activities through the lens of the project’s explanatory tools inform on the overall objectives of the 

study. In particular, the project has succeeded in providing a clear snapshot of teaching and learning 

approaches that are considered culturally responsive, fostering improvement in Indigenous student 

participation and achievement in mathematics and STEM education, both through schooling and higher 

education. 

In support of the wealth of qualitative data that has been gathered, Mellor & Corrigan (2004) remind us that 

it is important to recognise that regional and local variations in learning outcomes are not easily discernible 

when aggregated into quantitative data at national scale. Nonetheless, quantitative data expressed as 

national aggregates, such as NAPLAN data and HEIMS, have been employed to assess the main objectives of 

this project, providing useful in showing broader population trends which can be used to illustrate and 

monitor empirical improvement over time. As such, this project positions the selected NAPLAN and HEIMS 

data as a means to illustrate the current trends for the achievement and participation of Indigenous 

students in mathematics and numeracy respectively. 

The wealth of data collected over the duration of this study has contributed towards the delivery and 

dissemination of culturally responsive pedagogy through the following strategies identified in the DEMUE 

framework:   

Assembling Resources People Rich: A wealth of qualitative data were obtained from major stakeholders 

throughout the duration of the project, including students, teachers, 

professionals and academics. 

Engaging Learners Research driven: Data has been collected across the course of the project, 

guiding its design and delivery, and assessing the outcomes. 

Working Together Collaboration: Data has been collected through extensive collaboration with 

stakeholders and organisations, including the six case study programs, and 

events with students and teachers, notably the XE Samsung SMARTSchool event. 

Inclusivity and Equity Recognition, validation of diverse epistemologies: All data collected and used 

within this project has been interpreted using the culturally responsive DEMUE 

framework. 

 

7. Liaison with the Office of the Chief Scientist and other AMSPP projects. 

There has been ongoing engagement with the Office of the Chief Scientist through partnerships with the 

AAMT and four other AMSPP projects, which included teleconferences and the testing and trialling of 

mathematics resources on the AAMT Dimensions Portal. The project has fulfilled its intermediate obligations 

with the Office of the Chief Scientist by providing three progress reports. 
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Working Together Collaboration: Working in partnership with the AAMT and four AMSPP project 

teams to develop professional development resources for the Dimensions portal. 

Building Confidence Communication and information: Provision of timely progress reports to the 

Office of the Chief Scientist regarding the design, delivery and evaluation of the 

project. 

 

Summary 

As foregrounded in the research design and methodology, the XE Project Team pursued a qualitative 

approach for this inquiry into relevant literature, case studies, collaborations, events and resources. The 

nature of this inquiry has been to unearth and promote what constitutes excellence and equity in the 

teaching and learning of mathematics and numeracy. The inquiry also extended studying STEM education 

within higher education. A key advantage for employing this qualitative approach has been the affordance 

for studying and learning from high quality cases that provide rich evidence on what works in particular 

teaching and learning contexts.  

Emerging from this inquiry, and resonating through all XE related activities, is the common threading of 

culturally responsive pedagogy. Application of the DEMUE framework has showcased those XE strategies 

and characteristics that provide structure and agency when enacted into practice. As such, the framework 

provides policy agents, educators and learners one practical and visible means from which to design, 

implement and evaluate programs and practices associated with the teaching and learning of Mathematics, 

numeracy and STEM education.  

Excellence and equity in the teaching and learning of Mathematics is argued to be more than the sum of the 

content, or the warehousing of information. At the core, XE is representative of programs and practices that 

resonate culturally responsive practice situated within culturally responsive learning communities. This 

necessarily involves Aboriginal and Torres Strait Islander peoples at the centre of teaching and learning 

through programs and resources made available for teacher’s professional development and workforce 

capacity building.  

Analysis of XE activities illustrates that where the voice and agency of Indigenous educators and Indigenous 

students are heard and heeded this contributes powerfully towards learning design and learning outcomes. 

This claim is well supported in the literature and through relevant cases including conferences, 

collaborations, and events as showcased throughout the project. This includes the development and growth 

of Aboriginal and Torres Strait Islanders professional groups and associations such as ATSIMA, MATSITI and 

the Indigenous Round Table (Higher Education). As a rounding activity, the XE Samsung SMARTSchool event 

was pivotal in finalizing the project by bringing Indigenous voice and agency to the fore and presenting new 

and novel strategies through which to study excellence and equity in the teaching of Mathematics, 

numeracy and STEM education. 

As a major collaboration and financial investment, the project co-partnered with AAMT in the development 

of an online teacher’s professional resource portal entitled Dimensions. With regard to the evaluation of the 

Dimensions Portal (March 2018), the project team found that the resource shows strong potential for 

supporting and building educator’s professional knowledge regarding what to teach and how the teach 

mathematics and numeracy - as aligned to AITSL Standards, however, the present iteration of Dimensions 

reveals relatively limited population of XE professional resources. The project team noted that the AAMT 

resource had only recently come online. Because of this, the team was confident of AAMT’s capacity to 

feature XE components on the Dimensions portal over time. Translation and migration of relevant XE 

resources and artefacts arising from the XE project would be one useful route of supply to AAMT for this 

purpose. 
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While the Study has not been able to make specific quantitative connection and correlation with data on 

NAPLAN numeracy and enrolment in higher education, there is much to suggest that high quality cases 

would translate favourably and align positively with quantitative data for specific cases. The bridging 

together of qualitative and quantitative approaches in case study research would stand as a logical next step 

of inquiry and is discussed in the following section.  

 

1.4 Transition plan 

Provide a ‘transition plan’ that describes the future sustainability of the project, including future 
partnerships, activities and future funding (proposed models and/or actual). 

Response: 
Mellor and Corrigan (2004) contend that research into Indigenous education has not adequately explained 

the complex factors that contribute to Indigenous students’ underachievement in schooling and education. 

Likewise, Buckskin (2009, p. 3) argued that ‘Indigenous education is a complex area with many previous 

attempts for reform marred by inconsistencies and short sighted interventions’. In particular, in this National 

review into Indigenous education, Buckskin (2009) advocated for more ‘coordinated’ and ‘sustainable’ 

approaches particularly to policy development, including longer term approaches to programs of school 

leadership development, teacher development and pathways to training, employment and higher education 

(ibid). 

In view of this, successive policy interventions in the field of Indigenous education since 2009, including 

those encompassing and arising from Austral National Indigenous Reform Agreement (NIRA), have sought to 

position more coordinated and sustained approaches in schooling and education programs for and with 

Aboriginal and Torres Strait Islander peoples. An overarching aim of these Closing the Gap policy initiatives 

has been to drive measurable improvement in learning and life outcomes for Australia’s Indigenous 

populations. The gradual gradient of achievement in numeracy as reported through NAPLAN results and 

Indigenous enrolment into higher education, indicates that the schooling and education system-as-a-whole 

is responding favourably. However, the ongoing and fixed nature of NAPLAN and HEIMS data suggest that 

the system is also entrenched in deep and powerfully rooted structures and ideologies that collectively 

reproduce and or co-generate the current NAPLAN and HIEMS result (Biesta & Osberg 2010; Lingard et al 

2016; Stacey 2007; Taylor et al 1997; Walter 2010). This trend may also be indicative of the myriad of 

complex responsive processes operating at system and local levels which produce this net result of bounded 

instability; put simply, little has changed over time (Unsworth 2015; Wyatt‐Smith, Klenowski 2009). In this 

logic, what drives change and what limits change are deeply connected to what happens in local contexts. 

The interplay of where education policy meets local practice has been the locus for XE inquiry.  

The intent of the XE project has clearly been directed toward locating and interrogating high quality cases 

rather than examining the Australian schooling and education-as-a-whole. Specifically, this report examined 

and analysed a range of programs and outreach initiatives through the XE lens. In consideration of the 

project’s design, research activities undertaken through the XE project sought to locate a range of contexts 

and niches that realistically provided optimized settings, events and engagement through which XE project 

data was captured. However, caution is expressed that despite the project’s best attempts to richly 

investigate a range a sites, settings and narratives through schooling and university landscapes, the project 

team accepts that the sum total of what can be reported constitutes only an informed and partial snapshot 

of the greater whole.  

While this report can be confident in clearly defining certain strategies and characteristics that constitute 

excellence and equity in mathematics education, ideally a significantly greater level of voice and viewpoints 

should be included in further XE activities to ascertain a more compelling view of the current situation. On 

scale, more case and outreach studies need be generated to better define and promote what excellence and 

equity in mathematics education should entail. Evidence in the form of strategic alliances and collaborations 

file:///C:/Users/nmtip/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/31423/XE%20Transition%20Plans%20A%5b31970%5d.docx%23_ENREF_211
file:///C:/Users/nmtip/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/31423/XE%20Transition%20Plans%20A%5b31970%5d.docx%23_ENREF_66
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forged between Indigenous scholars and educators, and community groups, indicates a groundswell of 

movement towards this ideal.  

Going forward, the Project Team advocate a coupling of mixed methods approaches where qualitative and 

quantitative data are collected concurrently. Underpinning such an approach would necessarily require a 

theoretical framework informed from Indigenous research methodology and participatory paradigms of 

inquiry which would become the driving force behind the methodological choices; such as defining the 

problem, identifying the design and data sources, analysing, interpreting and reporting results (Creswell 

2008, p. 215). Supportive of this view, Mellor and Corrigan (2004, p.47) argue for a mix of qualitative and 

quantitative approaches to be adopted in Indigenous education research. A mixed methods approach, they 

argue, leads to a more complex and personalised understanding of the many ways in which the factors 

impact and interconnect in the real lives of Indigenous people (ibid).  

While this research study has demonstrated the affordances that high quality case study research provides, 

the challenge going forward is perhaps described through the need to augment quantitative approaches into 

the research design, those that capture data supportive of the context, circumstances and interactions of 

research participants, and not those solely reliant on data captured from summative testing programs.  

Augmentation of quantitative approaches that take consideration of these broader cultural and contextual 

characteristics may be realised through the application of learning analytics. In the rapidly emerging field of 

learning analytics in education, Lockyer, Heathcote & Dawson (2013) consider the application of learning 

analytics from small-scale practice to broad scale applicability. In this argument, they position the need to 

establish a contextual framework to assist teachers to interpret the information that learning analytics 

provides. In other words, embedding learning analytics within the learning design, as a form of 

documentation of pedagogical intent, can provide the context for making more sense of diverse sets of 

analytic data (2013, p.1440). These authors thus present the case for a more scalable means of capturing 

and analysing data on student engagement and achievement, particularly in ways that can be linked to 

teaching and learning strategies and their characteristics, rather than reliance on summative measures 

alone. Arguably this augers well when considering the complexities associated with capturing data on 

culturally responsive practice and the means from which to embed, monitor and evaluate the teaching and 

learning of mathematics, numeracy and STEM education programs.  

With an overwhelming movement towards capturing and mining data, the field of education is rapidly 

experiencing exponential change due to the highly responsive nature that smart technologies provide 

particularly in terms of data collection, data analysis and feedback (Bates, 2015; Beetham, & Sharpe 2013; 

Siemens 2005). The conjuncture of digital learning, learning analytics and culturally responsive pedagogy 

create opportunity to employ the various affordances that SMART technologies and XE practices potentially 

provide especially when incorporated into learning design (Biggs 2012; King & Sen 2013; Lockyer et. Al 2013; 

Moreno, & Mayer 1999). Increased capacity for new tools and new approaches to capture and analyse data 

responsively is a direction worth investigating and transitioning towards.  

Transitioning XE into practice and finding ways forward for XE to thrive in and across the Australian 

schooling and education system must take into critical consideration the bigger picture and recent histories 

regarding development and change in Indigenous education policy, Indigenous research methodology and 

Indigenous voice and agency. As Rigney (2011) advocates, Indigenous knowledges need be built into, not 

bolted onto, curriculum. In transitioning XE forward, the project Team highlight the need for the strategic 

continuation and promotion of XE activities particularly those that visibly embed and or advocate culturally 

responsive strategies and characteristics as outlined in Section 3 of this report.  These activities include: 

1. Recognise and promote the power of XE Voice and Agency through Indigenous Mathematics 

educator and other networks – ATSIMA, MATISITI 

2. Promoting XE through a refreshed National Website presence that aligns and builds synergy with 

Indigenous education agencies and affiliates 
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3. Consolidation and dissemination of XE teaching and learning resources via the AAMT Dimensions 

Portal and from the XE Samsung SMARTSchool event. 

4. Researching the affordances of smart technologies and learning analytics in culturally responsive 

learning design with regard to Mathematics and STEM education 

5. Strategic liaison with the Office of the Chief Scientist  

 

The Power of Voice and Agency: The making of an XE Mathematics revolution  

As a significant development aligned with the XE project, Indigenous voice and agency has become 

increasingly mobilised through the successive hosting of national round tables, collaborations and 

conferences all of which featured Aboriginal and Torres Strait Islander educators, academics, agencies, 

community members and other stakeholders. Strategically, these alliances, and their increased capabilities 

for mobilising Indigenous voice and agency, provide critically important feedback up, down and across 

Australian schooling and education systems.  

As posted on the ATSIMA website: 

ATSIMA 2016 identified the urgent need to develop an Indigenous mathematics curriculum as a step towards 

supporting Indigenous students’ identity in the teaching and learning of mathematics. This call recognises 

that education and the curriculum is culturally laden, and that it explicitly and implicitly teaches the values 

and norms of the Western culture. It is envisaged that an Indigenous mathematics curriculum will be the 

meeting place of these two knowledge systems, where both are valued and connections are celebrated. To 

facilitate this discussion, the conference will bring together Indigenous people to discuss Indigenous 

knowledges and connections with mathematics. The conference delegates will then have an opportunity to 

work through ideas for the development of an Indigenous mathematics curriculum (ATSIMA website 2018).   

Highly regarded as important culturally responsive work, and recognised throughout the duration XE project, 

the XE Mathematics ‘revolution’ generated by ATSIMA is expected to gain ever increasing momentum going 

forward, particularly if this work is supported in and through policy actions, schooling structures and 

leadership forums that sustain the necessary resources and goodwill to fuel such growth.  

In reviewing Section 1.3, the Project Team advocate that government agencies, schooling and higher 

education institutions further support the voice and agency of Indigenous Mathematics educators through 

their broader networks and or associations. In reciprocity, peak bodies, agencies and associations have much 

to benefit and draw impact from, both strategically and collectively, in further supporting the development 

of culturally responsive resources. A further transitional step would see policy directorates wisely 

embedding these resources and cultural capital across the schooling and education system, and particularly 

at local levels. Thus, a key transitional recommendation is for the work of ATSIMA, MATSITI and other 

Indigenous networks to be further supported through all tiers of Australian schooling and education 

systems, both strategically and responsively. 

 

Promoting XE through a refreshed National Website presence that aligns and builds synergy with 

Indigenous education agencies and affiliates 

The XE Website http://xe.edu.au/welcome/ requires further work to fully capitalise its presence as a 

functional, interactive and highly responsive XE website. Established in 2015 the XE Maths website was 

intended to actively promote and relay XE news and case studies. However, since 2016 the XE website has 

remained largely dormant. As part of the transitional plan a refresh of the website has been conducted. The 

refresh and ongoing maintenance of the website will commit to promotions of: 

http://xe.edu.au/welcome/
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 XE Event summaries: Including updates from and for upcoming relevant conferences, SMART 

SCHOOL EVENT, MATSITI and ATISMA events, School Programs, Photos and Videos (with signed 

consent of participants); 

 Case Studies and Best Practice: Including warehousing and summaries of the above; 

 Professional readings and reviews: Sourced from literature reviews and recent published papers; 

 Policy development: Featuring latest policy statements and announcements; Future directions and 

collaborations 

 News - Bulletin Board: Interactive space to share news threads and forums  

 XE Teaching anecdotes and stories: Local success stories by educators and learning communities  

 XE resources and repository: General warehouse linked to item (c) 

A key intent of the XE Website refresh will be to build seamless links that may interface with ATSIMA and 

other relevant websites. With approvals from these third parties, the intent is to create synergies and 

coherence between websites for the purpose of relatable information sharing.  The ‘refresh’ will also 

provide opportunities for the employment and engagement of suitably positioned Indigenous staff, students 

and or networks for technical, liaison and direction, which will be provided in collaboration with the XE 

project manager to ensure that website content is appropriate and accurate, with all necessary consents and 

media releases in place.  

Future upkeep of the website is anticipated to be supported by peak bodies and higher education 

collaborations with continued interest and liaison expected with the Office of the Chief Scientist regarding 

the Australian Mathematics and Science Partnerships Program (AMSPP) and including where appropriate, 

partnering with Questacon in STEM-XE education related events. 

 

Consolidation and dissemination of XE teaching and learning resources via the AAMT Dimensions Portal 

and arising from the XE Samsung SMARTSchool event. 

As indicated in Section 1.3, the AAMT Dimensions Portal launched in January 2018 has yet to populate a 

significant supply of professional teacher resources that inform on XE pedagogy. While most of these XE 

resources apply across all the AITSL standards there are XE resources that should specifically locate in the 

following: 

 1.4. Strategies for teaching Aboriginal and Torres Strait Islander students - Demonstrate broad 

knowledge and understanding of the impact of culture, cultural identity and linguistic background 

on the education of students from Aboriginal and Torres Strait Islander backgrounds. 

 2.4. Understand and respect Aboriginal and Torres Strait Islander people to promote reconciliation 

between Indigenous and non-Indigenous Australians - Demonstrate broad knowledge of, 

understanding of and respect for Aboriginal and Torres Strait Islander histories, cultures and 

languages. 

The Project Team understand the AAMT Dimensions Portal has inbuilt capacity to house XE specific 

professional teacher resources. Subsequently, AAMT and the XE team should maintain their strong 

collaborations to oversee the completion of this task, and that this is noted within the overall XE transition 

plan.  

As part of an additional transitional strategy, included, but not limited to this supply of teacher’s 

professional XE resources to the AAMT, is the potential for the development of high quality video resources 

arising from educators and students engagement in a range of XE activities during the XE Samsung 

SMARTSchool EVENT. Video captured over the three-day event showcased: 
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 Discussions of the AAMT Dimensions Portal by educators and academics;  

 Culturally responsive pedagogy and practice and application of DEMUE framework to the teaching and 

learning of mathematics;  

 Articulations of voice and agency by educators and students (their stories about teaching and learning of 

mathematics);  

 Smart technologies incorporating CRP in learning design. 

Research into the affordances of video-based learning and video analytics which incorporate the gathering 

and analysing of views, behaviours and responses of participants point to significantly increased motivation, 

attention, cognitive engagement, interaction and feedback (Gasevic, Mirriahi & Dawson 2014; Giannakos, 

Sampson, Kidzinsji & Pardo 2016; Morneo & Mayer 1999). The affordances of video-based learning and 

video analytics lie particularly in increased capacity for self and others to engage deeply in processes of 

reflection, collaboration, constructive analysis and feedback. As a smart move, the application of video-

based learning and video analytics in Indigenous education offers significant potential to develop culturally 

responsive resources to seed and strongly promote the voice and agency of Indigenous peoples in XE related 

activities. 

Subsequently in this transitional strategy, video resources so-constructed will primarily model the key 

culturally responsive strategies and characteristics that generate from the raw video data. In other words, 

the making of video resources will undertake a process of informed production to extract, model and 

showcase the intended CRP educational messages. Careful consideration will need be applied to the design 

process, and in negotiations of the development of these resources, which will require Indigenous 

participant’s informed consent and signed release. Included in this strategy is the need for governance and 

controls located within Indigenous advisory groups and by senior Indigenous academics. 

The underlying intent of this XE transitional strategy is to maximize the utilization of XE project resources in 

ways to deliver high quality pedagogical and culturally responsive XE Maths-STEM resources that are easily 

accessed and disseminated. 

As a template for further action, these resources may be imported into future case studies to create further 

exemplars as generated by schools and universities. 

  

Researching the affordances of smart technologies and learning analytics in culturally responsive learning 

design with regard to Mathematics and STEM education 

A logical move forward and transitioning from the XE project, is in aligning culturally responsive strategies 

within Australia’s National STEM School Education Strategy. The rationale for this move rests on two bodies 

of evidence provided within Sections 2 and 3 of this report.  

The first body of evidence is empirical, and illustrated in quantitative data that reflect (a) the need to 

address the gap in achievement in NAPLAN by Indigenous students as compared to non-Indigenous and (b) 

the need to address the broader under-representation of Indigenous students in higher education STEM 

courses.  

The second body of evidence is qualitative, and draws from case studies which examined culturally 

responsive strategies and practices incorporated into higher education STEM education outreach programs 

such as ASSETS managed by the Australian Maths and Science School at Flinders University, Charles Darwin 

University’s STEM programs and WoCE Initiative, Curtain University’s Indigenous Australian Engineering 

Summer School, UniSA College’s Indigenous STEM programs, and the University of Newcastle and Western 

Sydney University’s strategic Indigenous engagement initiatives. 
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The National STEM School Education strategy (2015, pp. 1- 11) speaks to building a range of reforms and 

actions that better coordinate and sharpen collaborations between schooling and education agencies, 

industries and providers. Since the release of the Strategy, the Office of the Chief Scientist, schooling and 

education agencies, industries and providers have sort to mobilise action for improvement in STEM 

education. These include: 

 Increasing student STEM ability, engagement, participation and aspiration 

 Increasing teacher capacity and STEM teaching quality 

 Supporting STEM education opportunities within school systems 

 Facilitating effective partnerships with tertiary education providers, business and industry 

 Building a strong evidence base 

Associated with these key actions the Strategy lists 7 guiding principles which ostensibly align and overlay 

with culturally responsive strategies and characteristics outlined within Section 3 (ibid). These include: 

1. Create a school culture where the importance of STEM is recognised and valued, and there are high 

expectations for all students to engage with STEM education opportunities 

 
2. Expose students (and their teachers) to a wide range of career options and information early to increase 

STEM aspirations an engagement, ideally in primary school and throughout high school, and involving 

parents and school communities where possible. 

 
3. Build on students’ curiosity and connect STEM learning to solving real world problems, including through 

collaborative and individual learning experiences that are hands-on and inquiry-based and support the 

achievement of deep knowledge. 

 
4. Recognise that STEM education approaches work best when supported by a whole-of-school 

collaborative effort. 

 
5. Encourage teachers to prioritise STEM content knowledge when determining their professional learning 

needs, given the rapidly changing nature of science and technology. 

 
6. Use school demographic data and the local context to guide choices about partnership and outreach 

programs, and consider  

When taking the national STEM education actions and principles into consideration there is much to support 

the development of culturally responsive STEM education learning design, one that connects strongly with 

the CRM Tool as showcased in Section 3. For the purpose of this report the marrying together of STEM 

education actions and guiding principles with culturally responsive pedagogy will be referred to as STEM-XE 

learning design. 

Concomitantly, the use of new SMART technologies and application of learning analytics within this kind of 

STEM-XE learning design potentially offer significant affordances to gather and analyse far more granular 

data on teaching and learning activities and in particular provides responsive purchase on real time 

engagement and learning outcomes. As well, this kind of SMART learning design offers potential to mine 

much richer fields of qualitative and quantitative data. Such data can thus be augmented manually or 

through machine learning to provide a strong evidence base from which to monitor teaching and shape 

learning, and to construct responsive interventions (Beetham & Sharpe 2013; Drijers 2015; Gasevic, Dawson 

& Siemens 2015; Kaufmann & Schmalstieg 2003; Lockyer et. al 2013; Siemens 2005). 

 

One SMART technology of interest for use in XE transitional plans is application of interactive virtual reality 
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technology to drive STEM-XE activity. As an emerging technology VR has both novel and attractive utility to 

engage learners not just because it is new and different. VR is thought to enhance motivation and 

engagement through responsive feedback loops generated between the user and viewer. Early studies into 

Mathematics and STEM education utilizing virtual and augmented realities point to how VR and AR 

technology can drive higher cognitive function, particularly through processes of visualisation, spatial 

reasoning, collaborative inquiry and design thinking (Carter 2012; Dagarno & Lee 2010; Kaufman & 

Schmalstieg 2003; Minocha 2015; Morneo & Mayer 1999). 

Research into social learning principles in digital or virtual contexts (Allen 2012; Bates 2015; Biggs 2012; Ellis 

& Goodyear 2010; Sen & King 2009) suggest that interactive VR and multi-media technologies provide  

platforms for driving immediacy of effect, provides opportunity of teach/teacher modelling and facilitates 

rapid response via social media sharing. 

Evidence of high engagement, collaboration and rapidity of uptake and generation of high quality VR 

products by Year 9 and Year 10 Indigenous students was clearly demonstrated in VRX activities offered at 

the XE Samsung SMARTSchool event. Further exploration of this kind of SMART technology(s) in STEM-XE 

learning design is considered warranted in order to collect sufficient data from case studies and to generate 

scalable XE resources for teachers and students located in across broader schooling and higher education 

sectors. 

 

Strategic liaison with the Office of the Chief Scientist  

Throughout the XE project, the Project Team have demonstrated its commitment to liaise closely with the 

Office of the Chief Scientist. Transitional plans as outlined above closely tie with the National STEM School 

Strategy and its key directions for action and improvement in STEM education. When aligned to XE strategy, 

this space becomes amplified in terms of urgency and pressing need to:  

 Increasing student STEM-XE ability, engagement, participation and aspiration 

 Increasing teacher capacity and STEM-XE teaching quality 

 Supporting STEM-XE education opportunities within school systems 

 Facilitating effective partnerships with tertiary education providers, business and industry 

 Building a strong evidence base through the use of SMART technologies and learning analytics  

The Project Team look forward to schools and universities engaging in future STEM-XE and Culturally 

Responsive Mathematics education case studies: studies that will undoubtedly be well-informed from this 

report. 
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1.5 Completion of milestones activities and Key Performance Indicators (KPIs) 

In Table 1 provide a brief report addressing the milestone activities and KPIs for the Final Report as set out in Item 1 of Schedule 1 of the CoG. 
To add rows to the table, click the plus sign on the bottom right corner of the table. 

Table 1 

Activity 
Key Performance 

Indicator (KPI) 

Summary of activities undertaken in 
reporting period 

Status* 
(‘target met’ or 

‘target not met’) 

Delivery date 
Date activity/KPI 

completed  

Complete development of web portal and 
supporting digital learning materials. 
 
All developed programs and resources 
available on the portal for use 

Number of quality 
programs and resources 
made available through 
the portal 

The AAMT Dimensions web portal is now 
fully active and available for use. At present, 
there are 35 programs available through the 
site:  

 Algebraic reasoning: 1, 2, 3, 4, 5 

 Growth mindset and its impact on 
mathematics: 1, 2, 3, 4 

 Mathematics: Design, Align, Believe 

 Open questions: 1, 2 

 Opening the top drawer to 
fractions: 1, 2, 3, 4, 5, 6 

 Opening the top drawer to 
geometric reasoning: 1, 2, 3, 4 

 Opening the top drawer to 
patterns: 1, 2, 3, 4, 5 

 Opening the top drawer to mental 
computation: 1, 2, 3 

 Opening the top drawer to 
reasoning: 1, 2, 3 

 Rich Tasks: 1, 2 
 

target met 18/12/2017 

Engage/network with other AMSPP 

projects, science and maths teachers 

Number of contacts with 

other AMSPP projects, 

science and maths 

Over its duration the project has engaged 

with four other ASMPP projects in the 

target met 9/03/2018 
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professional bodies and/or conferences to 

share project activities 

teachers professional 

bodies and/or participation 

in 6 conferences to share 

project activities and 

results 

development of the AAMT Dimensions 

portal. These were:  

 Maths Inside - University of 
Technology Sydney; 

 TEMPEST - Universe of Tasmania; 

 Reframing Mathematical Futures 2 - 
RMIT University; and 

 Secondary Science and 
Mathematics Mentoring - University 
of Canberra. 

 

In addition, the project team have engaged 

with professional bodies including the 

Australian Association of Mathematics 

Teachers, the National Aboriginal and 

Torres Strait Islander Higher Education 

Consortium roundtable, the More 

Aboriginal and Torres Strait Islander 

Teachers Initiative, and the Aboriginal and 

Torres Strait Islander Mathematics Alliance. 

XE Project activities have also been 

discussed and disseminated at the following 

conferences:  

 National Aboriginal and Torres 

Strait Islander Education 

Conference, 10-13th November 

2015 

 University of Melbourne National 

Indigenous Engineering Summit, 18-

19th June 2015 
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 Biennial Conference of the 

Australian Association of 

Mathematics, 6-8th July 2015 

 More Aboriginal and Torres Strait 

Islander Teachers Initiative 2015 

conference, 30 Sept-1st Oct 2015 

 Aboriginal and Torres Strait Islander 

Mathematics Alliance Conference, 

31st Oct – 2nd Nov 2016  

 XE Samsung SMARTSchool Event, 7-

9th March 2018 

Final project forum 100 

teachers/students/schools 

attending Final project 

forum 

A three-day XE event was held from the 7th - 

9th March 2018 at the UniSA Samsung 

SMARTSchool. The aims of this final project 

event were to:   

 Allow mathematics educators and 

academics the opportunity to 

explore and evaluate the AAMT’s 

Dimension Portal; 

 Explore culturally responsive 

mathematics education pedgagogy 

in partnership with teachers and 

students through sessions 

facilitated by Indigenous 

mathematics educator Dr Chris 

Matthews;  

 Explore the affordances of the 

Samsung SMARTSchool digital 

learning and STEM technologies for 

educators and students. 

target met 9/03/2018 
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Altogether 27 schools in South Australia 

were invited to attend the event, but due to 

the length of the workshop only three 

schools were able to attend, with 15 

students and 5 secondary mathematics 

teachers participating. In addition, the 

event was attended by several academic 

staff, including the XE project team, from 

the UniSA school of education. Over the 

three days, culturally responsive 

mathematics activities were facilitated by 

Dr Chris Matthews, and supplemented with 

discussions and roundtables, group 

activities for students including a virtual 

reality mapping exercise, an introduction to 

the Dimensions portal by representatives 

from the AAMT, and video presentations 

and reviews which allowed participants to 

reflect on the previous activities. 

Prepare 2 journal publications on the 

learning from the project  

Publish 2 quality journal 

articles and make available 

on the AAMT web portal 

Presently there are 5 journal publications in 

development, with the first two of these 

due to be submitted for publication in June 

2018. The structure and content of these 

publications has been agreed by the project 

team and will be finalised following 

submission of this report. 

target met 31/05/2018 
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Article 1: Will provide a methodological 

overview of the XE project, explaining the 

aims of the project and the methods used 

to address them. Target Journal: 

Educational Design Research. 

Article 2: Will identify current practice in 

STEM and maths education for Indigenous 

students. The paper will be based on the 

findings of the literature review, identifying 

existing pedagogies, recounting the case 

study findings, and setting out the culturally 

responsive framework. Target Journal: 

Mathematics Education Research Journal. 

Article 3: Will provide an exploration of 

dialogic practice among maths and STEM 

educators, with a focus on the use of video 

technology in driving reflective practice. The 

paper will describe the various processes 

employed during the SMARTSchool event, 

using observational and qualitative data 

obtained to identify how these processes 

supported educators’ reflective practices. 

Target Journal: Professional Development in 

Education. 

Article 4: Against the background of current 

policy and practice, this paper will explore 

the personal experiences and perceptions 
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of students and educators regarding 

Indigenous education in STEM and maths 

using evidence from the case studies and 

SMARTSchool event. Target Journal: Journal 

of Educational Policy 

Article 5: Employing a Delphi approach, this 

paper will consider the voices of experts, 

students, teachers and stakeholders to 

evaluate the outcomes of the XE Project. 

Policy and resources will be assessed 

through the culturally responsive 

framework and critiqued directly by key 

experts. This paper will utilize data collected 

throughout the project, and also seek 

additional reflections from participants and 

stakeholders. Target Journal: Not yet 

identified 

Conduct a survey of Indigenous 

students/teachers participating in project 

activities 

Percentage increase of 

Indigenous students 

undertaking mathematics 

and science subjects in 

years 7-12. 

A survey of mathematics teachers 

participating in the development of the 

Dimensions portal was conducted, however, 

the results of this survey have not been 

made available by the AAMT, therefore this 

target was not met. 

target not met Click to enter 

a date. 

Monitor performance of students/ 
teachers/schools at end of 2017 and across 

the project period 

a) Percentage of students 
choosing maths and 
science in high 
school/university for each 
school/state 

The performance of students across the 

project period has been monitored through 

the aggregation of Year 9 numeracy 

participation and achievement NAPLAN 

target met 31/05/2018 
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b) Percentage of students 
showing improved 
performance in maths 
and science for each 
school/ state 
c) at least 200 Indigenous 

students participating in 

project activities and 

increased interest and 

performance in maths, as 

measured in a) and b) 

above. 

data, and HEIMS data on tertiary 

enrolment.  The quantitative overview 

provided in section 1.2 of this report 

identifies national trends pertinent to 

Indigenous and non-Indigenous 

participation and achievement in numeracy 

and enrolment into higher education from 

over the last 10 years.  

Throughout this research, over 500 

Indigenous and non-Indigenous secondary 

school students have collaborated in the 

design and delivery of the project, with an 

additional 400 Indigenous higher education 

students participating in the case study 

activities. While the qualitative nature of 

this study precludes identifying any national 

trends in increased mathematics 

performance among Indigenous students, 

qualitative data which has been published 

in the case studies, and will be included in 

subsequent publications, attests to the 

increased interest and performance around 

mathematics and numeracy among project 

participants.  

* For milestone activities/KPIs not met please provide further details in Table 2 of Section 1.3.
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1.3 Unmet milestone activities/KPIs 

For unmet milestone activities and KPIs identified in Table 1 provide reasons for the activity/KPI not 
being completed including actions and strategies to be taken to address unmet activities.   

Table 2 

Activity or KPI not met Reason including strategy to address unmet 
activity and/or KPI 

Conduct a survey of Indigenous students/teachers 
participating in project activities 

A survey of mathematics teachers participating in the 

development of the Dimensions portal was 

conducted, however, the results of this survey have 

not been made available by the AAMT, therefore this 

target was not met. 

 
2. Communication activities 

Please list any published reports, pamphlets, websites or other documentation relevant to the Project 
which has not already been included in Progress Reports. Copies of published and promotional 
material should be submitted with the final report. 

Response: 
Click here to enter text. 
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3. Project Budget and Financial Reporting 

3.1 Income and Expenditure  

Table 3.1 CASH income and expenditure 

Report all cash income, expenditure, interest earned on the Commonwealth grant, and balance of any unspent funds. List items as detailed in  
Table 1 – Budget of Schedule 2 of the CoG. The report should show ‘actual receipts’ versus ‘actual expenditure’. Add rows to the table above the Total. 
Note that reporting has been cumulative over the life of the project.  

Expenditure Item 

Commonwealth Grant funds Recipient contribution Other contributions 

Total 
Expenditure 

(cash $) 

Total 
Unspent funds 

$ 

Received  
$ 

Expended 
$ 

Received 
$ 

Expended 
$ 

Received 
$ 

Expended 
$   

AMSPP Grant $783,000        

Interest on Grant Income   $20,703      

Administration and 
Consumable Costs 

 $5,311       

Communication  $5,928       

Contract Services  $43,264       

AAMT Partnership  $300,000       

Evaluation  $60,000       

Forum  $24,061       

Presentation  $70,000       

Promotional  $36,050       

Project Salaries  $158,472       

Travel  $5,537       
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Table 3.2 IN-KIND contributions 

Please report any in-kind contributions made by the Recipient and other parties. Note that reporting has been cumulative over the life of the project. 

Expenditure Item 
Recipient Contribution 

$ 
Other contributions 

$ 
Total in-kind 

$ 

Uni SA Levy Waiver  $133,110  $133,110 

UniSA project management 

(staff) 

$47,000 $47,000 $94,000 

Environmental Scan $35,000 $15,000 $50,000 

Phase 1 $54,000 $54,000 $108,000 

Phase 2 $54,000 $54,000 $108,000 

Communication $60,000 $60,000 $120,000 

Evaluation & Research $10,000 $5,000 $15,000 

TOTAL $393,110 $235,000 $628,110 

 

3.2 Acquittal Report 

An Acquittal Report must accompany the submission of the Final Report. Refer to Item 6.7 and 6.8 of Part A of the CoG for the requirements of the 

Acquittal report.  

Is the acquittal report is attached to the report:  YES / NO 

If the acquittal report is NOT attached, please provide an estimated date the acquittal report will be submitted to the Department: Click or tap to enter a date. 

Research and Case Studies  $80,000       

TOTAL $783,000 $788,623 $20,703     $15,080 
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4. Additional budget reporting (if required) 

Please provide further comments on the project’s current financial position. Where funds have not 
been spent*, provide a brief description of forward budget obligations including funding unspent but 
committed to be spent by expenditure item and the date by which the funds are due to be spent, the 
reasons for underspend and strategies to ensure appropriate expenditure. 
 

*Refer to Clause 7 - Overpayment and repayment of Part B of the CoG for the treatment of unspent 
grant funds. 

Response: 
 
Due to the total amount of UniSA Levy $133,110 waived there has been a larger amount of in-kind 
support provided by UniSA. The waiver of these fees has enabled these funds to be reinvestment into 
the project and has resulted in a small surplus to the project of $15,080. 
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5. Program reporting 

The objectives of the AMSPP are to improve student engagement in maths and science courses at 
university and schools, through innovative partnerships between universities, schools and other relevant 
organisations. Each reporting period the Australian Government Department of Education and Training 
gathers data that is common across AMSPP projects in order to inform the effectiveness and efficiency 
of the programme in achieving the Government’s outcomes and objectives. 

Please complete the following table where applicable to your project outcomes. Reporting has been 
cumulative over the life of the project. 

Table 4 

Deliverable 

Total 
Previous 
reporting 

period  
31/03/2016 to 

31/03/2017 

Total 
FINAL reporting 

period 
31/03/2017 to 

31/05/2018 
Cumulative 

Total 

NUMBER of participants involved in the project activities: 

 Primary schools 0 0 0 

 Primary school students 0 0 0 

 Primary school teachers 0 0 0 

 Secondary schools 14 3 17 

 Secondary school students 315 15 330 

 Secondary school teachers 66 5 71 

 Colleges (ie years 11–12) 4 0 4 

 Year 11-12 students 188 0 188 

 College teachers 10 0 10 

 Partner Universities 25 0 25 

 Indigenous students (higher education) 433 0 433 

 Indigenous teachers (MATSITI) 345 0 345 

 Other low SES students 0 0 0 

 Other (for example VET/TAFE institutions) Click or 
tap here to enter text. 

0 0 0 

NUMBER of surveys completed by: 

 Students 86 0 86 

 Teachers 15 0 15 

 Mentors 0 0 0 

 Other Indigenous higher education centres 37 0 37 

NUMBER of: 

 Students intending to undertake further study in 
STEM subjects 

0 15 15 

 Teachers reporting increased knowledge, 
confidence and skills in teaching maths as a subject 

0 5 5 

 Teachers using refined professional learning 
resources 

0 5 5 

Indigenous higher education students by field of study    

 Natural & Physical Sciences – commencing students 972 0 972 

 Natural & Physical Sciences – all students 2344 0 2344 

 Information Technology – commencing students 314 0 314 
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Deliverable 

Total 
Previous 
reporting 

period  
31/03/2016 to 

31/03/2017 

Total 
FINAL reporting 

period 
31/03/2017 to 

31/05/2018 
Cumulative 

Total 

 Information Technology – all students 708 0 708 

 Engineering & Related – commencing students 450 0 450 

 Engineering & Related – all students 1167 0 1167 

Workshops and training modules: 

 Workshops held or training modules delivered 10 1 11 

 Attendance of students (number) 136 15 151 

 Attendance of teachers (number) 755 5 760 

 Attendance of other staff (e.g. academics, AEWs) 324 7 331 

NUMBER of products/resources developed through the project: 

 Web based 60 0 60 

 E-tech 9 0 9 

 Classroom based 33 0 33 

 Other School leadership resources 16 0 16 

OTHER 

 Click or tap here to enter text. 
 

Click here to 
enter text. 

Click here to 
enter text. 

 

 

 

6. Certification 

This Final Report, to the best of my knowledge, is a true and accurate statement of the status 
of the project and the project’s income and expenditure. The funding has been expended in 
accordance with the Conditions of Grant prepared by the Department of Education and 
Training. 

 

Signed by: 

 

Enter name signatory 

Enter title of signatory 

Enter name of institution 

Date: Click or tap to enter a date. 
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Appendix A  

Table S1 - Numeracy Participation and Achievement of Year 9 Students 2008-2017 by Indigenous Status 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Participation in Numeracy Assessment 

Indigenous N (%) 
9,857 

(79.3%) 
9,852 

(80.0%) 
10,253 
(78.8%) 

9,857 
(78.0%) 

10,112 
(75.8%) 

10,488 
(75.7%) 

10,940 
(76.2%) 

10,677 
(74.4%) 

10,142 
(74.1%) 

11,468 
(73.5%) 

Non-Indigenous N (%) - 
248,314 
(94.0%) 

244,950 
(93.3%) 

234,604 
(93.2%) 

241,704 
(92.4%) 

242,186 
(92.3%) 

242,875 
(92.2%) 

239,338 
(92.0%) 

223,340 
(91.8%) 

238,136 
(91.8%) 

Overall N (%) 
262,122 
(93.3%) 

263,303 
(93.3%) 

258,827 
(92.5%) 

247,996 
(92.4%) 

255,403 
(91.5%) 

256,732 
(91.4%) 

258,775 
(91.1%) 

256,132 
(91.0%) 

238,081 
(90.7%) 

255,117 
(90.7%) 

Achievement in Numeracy: Mean Scale Scores 

Indigenous M (SD) 515.1 
520.2 
(63.2) 

515.2 
(64.7) 

515.8 
(62.2) 

518.2 
(61.3) 

507.9 
(72.2) 

522.8 
(63.4) 

531.9 
(57.1) 

526.6 
(61.5) 

533.7 
(57.8) 

Non-Indigenous M (SD) 585.7 
592.4 
(65.3) 

588.5 
(68.8) 

586.7 
(70.8) 

587.5 
(71.3) 

587.8 
(80.7) 

591.4 
(69.6) 

595.2 
(66.9) 

592.5 
(65.3) 

595.3 
(62.1%) 

Overall M (SD) 
582.2 
(70.2) 

589.1 
(67.0) 

585.1 
(70.4) 

583.4 
(72.1) 

584.2 
(72.4) 

583.6 
(82.2) 

587.8 
(70.9) 

591.7 
(67.8) 

588.9 
(66.8) 

591.9 
(63.5) 

Achievement in Numeracy: At or Above the National Minimum Standard 

Indigenous % 72.5% 75.0% 70.4% 72.0% 74.2% 65.7% 76.2% 82.8% 79.7% 84.0% 

Non-Indigenous % 94.8% 96.0% 94.3% 94.1% 94.7% 92.0% 95.2% 96.4% 96.1% 96.5% 

Overall % 93.6% 95.0% 93.1% 93.0% 93.7% 90.6% 94.1% 95.7% 95.2% 95.8% 
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Appendix B  

Table S2 - Numeracy Achievement of Indigenous and Non-Indigenous Year 9 Students 2008-2017 by State and Geographic Location 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Achievement in Numeracy: At or Above the National Minimum Standard – Comparisons by State 

Indigenous %           
New South Wales 80.3% 80.9% 74.9% 74.9% 78.1% 69.5% 81.1% 85.0% 84.4% 88.1% 
Victoria 78.4% 83.8% 80.9% 80.3% 83.1% 75.8% 83.3% 85.0% 84.6% 86.8% 
Queensland 73.2% 76.5% 74.5% 74.5% 78.1% 68.2% 77.8% 87.8% 83.4% 86.5% 
Western Australia 66.2% 67.4% 63.7% 67.3% 67.7% 60.6% 74.2% 81.3% 77.6% 80.4% 
South Australia 68.7% 76.0% 66.1% 68.2% 72.0% 67.6% 73.2% 82.9% 80.1% 80.0% 
Tasmania 88.5% 84.8% 84.9% 80.3% 84.3% 76.4% 86.2% 90.0% 91.1% 91.4% 
Australian Capital Territory 83.8% 81.9% 83.1% 83.0% 86.8% 70.9% 82.8% 85.3% 84.3% 89.5% 
Northern Territory 46.1% 45.2% 36.3% 42.4% 44.7% 35.8% 44.1% 56.9% 46.1% 60.6% 

Non-Indigenous %           
New South Wales 95.4% 96.1% 94.0% 93.9% 94.5% 91.7% 95.3% 96.4% 96.1% 96.9% 
Victoria 95.5% 96.7% 95.2% 94.8% 95.2% 92.6% 95.0% 95.8% 95.7% 95.8% 
Queensland 93.8% 95.7% 94.5% 94.2% 94.8% 91.7% 95.4% 97.0% 96.3% 96.9% 
Western Australia 94.3% 95.5% 93.9% 93.6% 94.7% 93.0% 96.4% 97.5% 97.4% 97.7% 
South Australia 93.7% 95.4% 93.0% 92.6% 93.8% 91.1% 93.6% 95.6% 95.0% 94.9% 
Tasmania 93.1% 94.6% 93.6% 92.1% 93.3% 89.5% 94.3% 96.4% 96.2% 95.9% 
Australian Capital Territory 96.9% 95.7% 95.0% 94.9% 95.7% 93.6% 95.3% 95.5% 96.7% 96.3% 
Northern Territory 93.6% 94.4% 92.5% 91.7% 92.2% 90.0% 93.1% 96.0% 96.0% 96.1% 

Achievement in Numeracy: At or Above the National Minimum Standard – Comparisons by Geolocation 

Indigenous %           
Metropolitan 78.9% 80.7% 77.4% 78.4% 79.9% 72.4% 81.5% 87.2% 86.3% 88.9% 
Provincial 76.2% 78.8% 74.2% 73.9% 76.8% 69.1% 80.4% 85.7% 80.1-85.2% 85.0-87.5% 

Remote 60.4% 60.0% 56.6% 58.9% 61.7% 48.3% 63.4% 75.7% 63.9% 76.6% 
Very Remote 38.2% 40.9% 32.7% 33.5% 42.9% 28.5% 40.7% 54.7% 47.8% 55.2% 

Non-Indigenous %           
Metropolitan - 96.2% 94.6% 94.4% 95.0% 92.5% 95.5% 96.5% 96.4% 96.7% 
Provincial - 95.6% 93.7% 93.4% 94.0% 90.5% 94.4% 96.0% 95.1-95.7% 95.9-96.2% 

Remote - 95.0% 91.8% 91.9% 93.6% 89.8% 93.6% 96.4% 96.8% 96.6% 
Very Remote - 92.9% 90.0% 90.3% 91.8% 87.2% 94.3% 96.5% 95.6% 96.4% 
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Appendix C  

Table S3 - National Higher Education Enrolment Figures Across All Providers 2011-2016 by Indigenous Status 

 2011 2012 2013 2014 2015 2016 

Commencing Students Among All Higher Education Providers 

Indigenous N (%) 5,381 (1.1%) 5,824 (1.1%) 6,275 (1.2%) 6,865 (1.2%) 7,298 (1.3%) 8,225 (1.4%) 

Non-Indigenous N (%) 464,601 (94.8%) 491,231 (96.4%) 520,564 (96.8%) 549,687 (96.6%) 542,601 (95.3%) 569,715 (95.7%) 

Not Specified N (%) 19,977 (4.1%) 12,711 (2.5%) 11,047 (2.1%) 12,512 (2.2%) 19,166 (3.4%) 17,280 (2.9%) 

Overall N 489,959 509,766 537,886 569,064 569,065 595,220  
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Appendix D  

Table S4 - Higher Educational Enrolment within Broad Fields of Educational 2011-2016 by Indigenous Status 

 2011 2012 2013 2014 2015 2016 

Broad Field of Education 

Indigenous %       
Natural and Physical Sciences 4.2% 4.7% 4.8% 4.7% 4.8% 5.1% 
Information Technology 1.2% 1.2% 1.4% 1.5% 1.7% 1.8% 
Engineering and Related Technologies 1.9% 1.7% 2.3% 2.3% 2.0% 1.6% 
Architecture and Building 1.1% 1.1% 1.0% 0.8% 1.0% 1.0% 
Agriculture, Environmental and Related Studies 1.2% 1.5% 1.5% 1.3% 0.9% 0.9% 
Health 19.6% 17.9% 17.8% 18.1% 18.4% 19.4% 
Education 14.9% 16.3% 15.1% 14.7% 14.0% 12.1% 
Management and Commerce 10.6% 9.5% 9.8% 11.1% 10.5% 10.3% 
Society and Culture 32.4% 31.7% 32.8% 31.7% 33.5% 32.0% 
Creative Arts 7.3% 7.8% 7.3% 7.3% 8.5% 7,5% 
Food, Hospitality and Personal Services 0 0 0 0 - 2.2% 
Mixed Field Programs 7.8% 8.8% 8.2% 8.7% 6.9% 8.1% 
Non-award courses 1.0% 0.7% 0.8% 0.9% - 0.9% 

Overall %       
Natural and Physical Sciences 6.9% 7.3% 7.3% 7.1% 7.1% 7.2% 
Information Technology 3.9% 3.9% 4.0% 4.3% 4.3% 4.9% 
Engineering and Related Technologies 6.0% 5.9% 6.2% 6.1% 6.3% 6.2% 
Architecture and Building 2.2% 2.1% 2.0% 1.9% 2.0% 2.1% 
Agriculture, Environmental and Related Studies 1.4% 1.3% 1.3% 1.2% 1.1% 1.1% 
Health 13.4% 13.8% 14.1% 14.3% 15.0% 15.4% 
Education 9.7% 9.9% 9.6% 9.8% 8.8% 8.2% 
Management and Commerce 26.9% 26.2% 26.2% 26.7% 27.0% 26.6% 
Society and Culture 21.1% 21.2% 21.1% 20.7% 20.9% 20.3% 
Creative Arts 7.2% 7.1% 7.1% 6.6% 6.7% 6.7% 
Food, Hospitality and Personal Services 0.1% 0.0% 0.0% 0.0% 0.1% 0.4% 
Mixed Field Programs 1.5% 1.6% 1.7% 1.7% 1.6% 1.7% 
Non-award courses 3.5% 3.2% 3.1% 3.3% 3.1% 3.0% 

 


