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Centre for Education Statistics and Evaluation 
The Centre for Education Statistics and Evaluation (CESE) was created in 2012 to 
improve the effectiveness, efficiency and accountability of education in NSW. It is 
focused on supporting decision-making in education delivery and development 
with strong evidence.

CESE analyses and evaluates educational programs and strategies and gauges 
NSW’s education performance over time through its ongoing core data collections 
and delivery of analysis and reports. It also monitors national and international 
strategic agendas to ensure that NSW is well positioned to provide leadership 
in education.

CESE’s 3 main responsibilities are:

1. to provide data analysis, information and evaluation that improve 
effectiveness, efficiency and accountability

2. to create a one-stop shop for information needs – a single access point to 
education data that has appropriate safeguards to protect data confidentiality 
and integrity

3. to build capacity across the whole education sector by developing intelligent 
tools to make complex data easy to use and understand, and providing 
accessible reports so that everyone can make better use of data.

CESE provides sound evidence for educators to make decisions about best practice 
in particular contexts and importantly, enables teachers to meet the needs of 
students at every stage of their learning.
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Executive summary

What did we evaluate?
In 2014, the Teacher Education Ministerial Advisory Group (TEMAG) recommended 
implementing primary specialisations, prioritising mathematics, science, and 
languages in Australia’s initial teacher education programs. This recommendation 
was a potential solution to address concerns about inadequate primary teacher 
preparation. In NSW, the NSW Education Standards Authority (NESA) has 
implemented these requirements. These specialisations were optional for initial 
teacher education (ITE) providers to adopt, and NESA established a process to 
assess and approve applications from providers who wish to offer them. Students 
in programs offering these specialisations can choose to undertake them.

How did we evaluate it?
We surveyed ITE students in universities offering the NESA-recognised 
specialisations on their experiences, self-reported interest and aptitude in 
mathematics, and confidence to teach mathematics, obtaining 274 responses. 
We also considered information from NESA and the NSW Department of 
Education (the Department) regarding the structure of the specialisations and 
subsequent placement of the graduates in NSW government schools. We analysed 
this data according to several domains of effective implementation, including 
uptake, appropriateness and acceptability.

What did we find?
The specialisations attracted students who have an interest and higher self-rated 
ability in mathematics. Students undertaking specialisations rated that their 
degrees were, on average, more coherent and focused on mathematical content 
knowledge and teaching. These students, on average, reported greater self-efficacy 
in applying their mathematics knowledge to teaching.  

We also found a relatively low awareness of mathematics specialisations among 
the sample of students we surveyed. There was substantial variation in student 
ratings regarding focus areas of mathematical content and pedagogy covered 
in their programs. Furthermore, students identified a need to increase the 
opportunity for the practical application of their mathematical knowledge.

What are the implications of these findings?
ITE providers should consider ways of effectively communicating the specialisations’ 
availability and offering more practical application avenues. The Department 
should consider providing students with mathematics specialisations avenues to 
apply their knowledge in schools in ways commensurate with their confidence 
and experience levels. Finally, the Department could consider ways to become 
an employer of choice for these students through recruitment mechanisms or 
engagement with ITE providers.
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Introduction

Recently, much has been made of secondary mathematics education issues, 
such as shortages of qualified mathematics teachers (Prince & O’connor 2018), 
non-universal participation in Stage 6 mathematics, and declining performance 
in international assessments in mathematics and science (Wilson & Mack 2014). 
Several authors have suggested that a possible avenue for addressing these issues 
is through improved mathematics teaching at the primary level (Blackley & Howell 
2015). It is hoped that many of the root causes of underperformance and low 
engagement in secondary mathematics can be avoided if confidence and ability in 
mathematics are developed in the early years.

A significant challenge in improving the quality of mathematics instruction at the 
primary level is the generalist nature of primary teaching degrees. This challenge 
was noted extensively in a NSW Education Standards Authority (NESA) research 
report into initial teacher preparation in mathematics for primary teachers (Board 
of Studies Teaching and Educational Standards NSW 2016). The major findings of 
this research were that courses:

 • varied in the mathematics units required for completion

 • with fewer mathematics units may not provide students with sufficient practice 
and preparation to address the continuum of learning across the whole of the 
primary syllabus

 • unevenly covered the usage of technology in teaching mathematics. 

The report also identified anecdotal evidence that some pre-service teachers did 
not receive sufficient opportunity to observe mathematics lessons or apply their 
mathematics knowledge in their professional experience placements. NSW is by 
no means isolated in this regard. A review in the United States of 77 education 
schools indicated that mathematics pedagogical and content knowledge 
requirements in generalist primary teaching degrees varied widely (Epstein & 
Miller 2011). 

Primary mathematics specialisations in Australia and NSW
Primary mathematics specialisations have been identified as a potential solution to 
address concerns about inadequate primary teacher preparation in mathematics. 
In 2014, the Teacher Education Ministerial Advisory Group (TEMAG) was established 
to provide the Australian Government with recommended improvements to 
initial teacher education to better provide teachers with the practical skills needed 
to succeed in the classroom. The final report of this group included several key 
proposals for initial teacher education, including the ‘integration of theory and 
practice’. Recommendation 18 of the report, related to this proposal, specified that:

“Higher education providers equip all primary pre-service teachers 
with at least one subject specialisation, prioritising science, 
mathematics or a language. Providers publish specialisations 
available and numbers of graduates from these programs.”
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This recommendation was adopted within revised national accreditation standards 
for ITE programs and the issuance of guidelines by the Australian Institute for 
Teaching and School Leadership (AITSL) for implementing specialisations in all 
primary ITE degrees. However, these guidelines were not based on a particular 
quantum of units in the specialisation or precise requirements. 

In NSW, a more rigorous, voluntary specialisation policy was implemented by 
NESA’s initial teacher education division (NSW Education Standards Authority 
2018a) in consultation with the NSW Department of Education. NESA established 
a cross-sectoral advisory group of teachers, principals and academics to assess 
applications from providers who wished to establish a specialisation that met the 
policy requirements and advise NESA’s Initial Teacher Education Committee on 
the formal approval of the specialisation. This work prioritised specialisations in 
mathematics followed by science and technology, languages and recently English/
literacy. Students enrolling in primary teacher education programs that include an 
approved specialisation can choose to undertake them.

The University of Sydney implemented the NESA-recognised primary mathematics 
specialisation in 2017. In 2018, it was the only ITE provider to have graduates 
completing a NESA-recognised primary mathematics specialisation in ITE 
programs. As of 2020, students studying the following programs from ITE providers 
can choose to undertake a mathematics specialisation:

Table 1

Institutions offering NESA-recognised ITE mathematics specialisations

ITE provider Program

Charles Sturt University Bachelor of Education (Early Childhood and Primary)
Bachelor of Education (K-12)
Bachelor of Teaching (Primary) [Graduate entry]
Master of Teaching (Primary) Pathway

University of New England Bachelor of Education (K-6 Teaching)
Bachelor of Education (K-12 Teaching)

University of Notre Dame Australia – Sydney Bachelor of Primary Education
Master of Primary Teaching

University of Sydney Bachelor of Education (Primary Education)

University of Wollongong Bachelor of Primary Education
Bachelor of Primary Education (Honours)
Bachelor of Primary Education (Dean’s Scholar) 

Western Sydney University Master of Teaching (Birth-5 years/Birth-12 years)
Master of Teaching (Primary)
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The requirement for a primary mathematics specialisation recognised by NESA 
(NSW Education Standards Authority 2018b) is:

 • a total of at least 6 units (0.75 EFTSL) of discipline and/or discipline-specific 
curriculum and pedagogical studies in an undergraduate program or

 • at least 3 units (0.375 EFTSL) of discipline and/or discipline-specific curriculum 
and pedagogical studies in Primary Mathematics in a graduate-entry program 
building on at least 4 units (0.5 EFTSL) of discipline studies in the underlying 
bachelor degree related to the Mathematics Key Learning Areas (KLA), 
for example:

 • pure or applied mathematics

 • other studies of mathematics that are relevant to the central concepts, modes 
of enquiry and structure of the content/discipline(s) (only one unit of statistics 
may be counted)

 • engineering units may be considered upon review of unit statements for 
appropriate mathematical content.

These units are intended to further develop beginning teachers’ skills to:

 • reflect the careful and deliberate scaffolding of mathematics discipline studies, 
curriculum and pedagogical studies 

 • develop comprehensive discipline-specific curriculum and pedagogical 
knowledge relevant to the NSW Mathematics K-10 Syllabus (2012), with specific 
emphasis on Early Stage 1 and Stages 1-3, and complex aspects of mathematics

 • equip teacher education graduates with a deep understanding of the processes 
and relevant, emerging technologies and practices specific to mathematics and 
support graduates to gain confidence in the complex aspects of mathematics

 • equip graduate teachers to be competent and confident users of a range of 
effective teaching approaches that foster school student inquiry, innovative 
thinking and student confidence in conducting investigations, working 
mathematically and solving mathematical problems.

Given that the minimum national standard was 2 units of mathematics in both 
undergraduate and graduate entry ITE programs, ITE providers seeking to 
address the NESA requirements for a primary mathematics specialisation had 
to amend existing program structures significantly. ITE providers were able to 
identify how they do this in the context of needing to address a range of other 
accreditation requirements.
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Relevant literature
The Teacher Education and Development Study in Mathematics (TEDS-M) (Bankov 
et al. 2013), undertaken in 2008-2009, was a landmark study of teacher preparation 
programs in mathematics in 17 countries. Australia did not participate, although 
the Australian Council for Educational Research (ACER) was a partner in the 
research consortium which administered the study. 

The study collected survey data from ITE program administrators, educators 
and students in preparation to teach mathematics. Furthermore, ITE students 
were assessed on their beliefs, mathematical content knowledge (MCK) and 
mathematical pedagogy content knowledge (MPCK). One aspect of the data 
analysis was to compare teachers being prepared as mathematics specialists in 
primary settings to primary education generalists. The study found that future 
primary school teachers being prepared as mathematics specialists tended to 
have higher MCK and MPCK scores than those prepared to teach as generalists. 
Further analysis from the study (Ingvarson et al. 2013) has indicated that there is a 
strong association between strong accreditation systems for teaching and teacher 
mathematical content knowledge. 

The second study which may be of interest is Beswick & Goos (2012). This was based 
on the Building the Culture of Evidence-based Practice in Teacher Preparation for 
Mathematics Teaching (CEMENT) study. The study included the teacher education 
programs in 7 Australian universities representing all states and the Northern 
Territory. It measured and reported on prospective primary school teachers’ 
knowledge for teaching mathematics and compared these outcome measures for 
groups of participants based on a range of future teacher characteristics and teacher 
education program characteristics. They collected data on MCK and pedagogical 
content knowledge (PCK), teacher beliefs and teacher confidence, and a range of 
demographic and program elements. They found that higher mathematics study 
before commencing an ITE program was associated with higher MCK. 

Most recently, the AITSL policy into primary specialisations was studied by Bourke 
et al. (2020). The authors argue that neither existing evidence of strong linkage 
between higher-quality primary teachers nor enough submissions to the TEMAG 
report proposing specialisations support specialisation. Concerning the second, the 
authors argue that potential impacts of specialisations include possible disruptions 
and frictions in how ‘specialists’ are viewed by established teachers, unequal 
employment outcomes between specialists and non-specialists, and a further 
sidelining of the humanities. Despite these assertions, the authors also acknowledge 
the potential opportunities for mathematics and science specialisations to 
encourage greater integration of these subject areas in primary instruction. 

Research aims
The evaluation will assess whether primary mathematics specialisations were 
implemented effectively in ITE settings in NSW.

To answer this question, we will determine whether:

 • ITE students have a high degree of awareness of the specialisation 

 • ITE students who report a greater interest in mathematics are more likely to 
undertake the mathematics specialisation pathway

 • ITE students undertaking a mathematics specialisation report that their 
specialisation is appropriately and coherently structured.
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Method

We surveyed ITE students in universities offering the NESA-recognised 
specialisations on their experiences, self-reported interest and aptitude in 
mathematics, and confidence to teach mathematics. We also considered 
information from NESA and the Department regarding the structure of 
the specialisations and subsequent placement of the graduates in NSW 
government schools.

Data
We use 3 data sources in this evaluation. 

The 6 ITE providers offering the primary specialisations distributed the Initial 
Teacher Education survey. The survey was distributed to students in the final 
year of their NESA-recognised mathematics specialisation and students in the 
same program who did not take up the specialisation, allowing us to collect 
comparison data.

These questions covered:

 • students’ awareness of the primary specialisation in mathematics

 • drivers and barriers to entering into a primary mathematics specialisation

 • questions on the content of their teacher preparation course. 

The survey ran over the period 14 October 2020 to 4 November 2020 and garnered 
274 responses. The survey instrument is presented in Appendix 1. 

The second data source is descriptive and documentation data collected from the 
ITE providers offering the specialisations. 

Table 2

Characteristics of surveyed students

Variable Frequency (%)

N 274

What is your gender?

Male 92 (33.8%)

Female 169 (62.1%)

Other 11 (4.1%)

Which institution are you currently studying at?

Macquarie University 34 (12.5%)

University of New England 94 (34.6%)

University of Sydney 59 (21.7%)

University of Technology Sydney 40 (14.7%)

University of Notre Dame Australia 16 (5.9%)
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Variable Frequency (%)

University of Wollongong 29 (10.6%)

Please select the program you are studying at your university?

Bachelor of Arts / Bachelor of Education (Primary) (Early Childhood) 11 (6.4%)

Bachelor of Arts – Psychology / Bachelor of Education (Primary) 13 (7.5%)

Bachelor of Arts with the Bachelor of Education (Primary) 10 (5.8%)

Bachelor of Education (K–6 Teaching) 44 (25.5%)

Bachelor of Education (K–12 Teaching) 32 (18.5%)

Master of Primary Teaching 4 (2.3%)

Bachelor of Primary Education 12 (6.9%)

Bachelor of Primary Education 23 (13.3%)

Bachelor of Primary Education (Honours) 3 (1.7%)

Bachelor of Primary Education (Dean’s Scholar) 3 (1.7%)

Other 18 (10.4%)

What stage are you currently at in your program?

First year 30 (11.9%)

Second year 74 (29.5%)

Third year 69 (27.5%)

Fourth year 78 (31.1%)

What is the highest level of mathematics that you have completed in secondary school?

Advanced Mathematics 54 (21.5%)

Year 10 level 170 (67.7%)

General Mathematics (non-calculus) 27 (10.8%)

Has your course progression been interrupted?

Yes 95 (37.8%)

No 156 (62.2%)

Are you undertaking a NESA primary specialisation in mathematics?

Yes 35 (40%)

No 53 (60%)
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The third data source is program documentation from NESA and the Department. 
Specifically, we received the list of study units required to complete a specialisation 
in various programs and the numbers of graduates with a specialisation who had 
commenced employment in NSW public schools.

Analysis
We undertook descriptive analyses of measures of the following aspects 
of implementation. 

Table 3

Overview of how ITE program implementations were analysed

Aspects of implementation Measures of success

Adoption and awareness Rates of awareness of mathematics specialisation among ITE 
students in institutions offering specialisations 
Adoption rates of the specialisations among those interested and 
adept in mathematics in institutions offering specialisations

Appropriateness and fidelity A comparison of the following ratings from ITE students undertaking 
mathematics specialisations with those not undertaking 
specialisations:

 • weight placed on mathematics curriculum 
content knowledge, pedagogical content 
knowledge, and assessment

 • coherence of program. 

Alignment of ratings of coherence and focus of the program, in 
terms of curriculum and mathematics teaching areas, with the 
objectives of the specialisation

We also completed a content analysis of the descriptions/objectives/syllabus 
of the units of study included in each primary specialisation. This information 
was obtained from the university websites and was assessed according to the 
following dimensions:

 • Mathematics teaching areas: A list of mathematics content knowledge and 
pedagogical areas derived from the TEDS-M study

 • Curriculum strands: The curriculum strands most relevant to primary 
mathematics – Number and Algebra

 • Use of technology: Whether or not technology is described as a key focus of the 
unit of study

We acknowledge that there are 3 strands within the NSW K-10 Mathematics 
Syllabus. Still, we only examined Number and Algebra for this evaluation because 
students reported it as a significant focus in their specialisation degree.
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Results

Universities implement the specialisations differently
While NESA provides consistent guidance on implementing the specialisation, 
universities choose the units of study which make up the primary specialisations in 
each program. 

A content analysis using TEDS-M as a frame was undertaken using both latent 
semantic analysis (LSA) and manually coding each subject description and 
outcomes. Since different ITE subjects are presumably designed around different 
teaching objectives and topics, it is unreasonable to expect each ITE subject to 
consistently espouse all 8 TEDS-M Pedagogy Content points. So ITE programs/
degrees, as a whole, were made the focus of this portion of the analysis (a program/
degree contains multiple ITE subjects), assessing whether the overall composition 
of each degree sufficiently reflects TEDS-M content points.

Each ITE program was rated on a scale of 0 to 3, according to the magnitude 
that each ITE program’s unit reflected TEDS-M pedagogy content points. For 
conciseness, we only reported the results from the manual content analysis. We 
used shorthand notation to refer to the TEDS-M points; refer to Appendix 2 for a full 
description of each TEDS-M content point.

Some TEDS-M points are, on average, much more prevalent in ITE specialisation 
programs than others (refer to Figure 1). ‘Mathematics Instruction’ on average 
was relatively highly represented across all ITE degrees, while ‘Mathematics 
Foundations’ did not appear to be a strong focus overall.

Figure 1 

Degree to which TEDS-M is represented on average across specialised ITE degrees
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For some content points, such as ‘Mathematics Instruction’ and ‘Teaching Plans’, 
the standard deviations were significantly lower than the averages, indicating 
that these were more consistent across the specialised ITE programs. Conversely, 
content points such as ‘Mathematics Context’ and ‘Mathematics Foundations’ 
had standard deviations closer to or even exceeding the averages, indicating that 
these were less consistent in representation across the specialised ITE degrees. 
Overall, these standard deviation figures point to wide variances in how universities 
implement specialisations in their ITE programs.

We also assessed whether ITE units had ‘Number and Algebra’ strands and 
whether technology was a focal point within the study units. Instead of assessing 
ITE degrees as a whole, we used individual ITE units as the unit of analysis. This 
assessment was undertaken by counting the number of ITE subjects that included 
the keywords ‘number’, ‘algebra’, and ‘technology’ at least once in the subject 
information. The analysis found that these 3 words appeared in 33%, 29%, and 20% 
of ITE subjects, respectively. Furthermore, the standard deviations were noticeably 
greater than the frequencies quoted above, further highlighting the variance in 
ITE specialisations. 

As previously stated, each university has some autonomy over these specialisations 
and represents their unit outlines differently with varying details. This should 
be considered when reflecting on the variance in mathematics specialisations 
across ITEs.  

While awareness of the specialisations is relatively low, 
students who report high levels of interest and ability 
in mathematics have pursued them 
Only 35% of students we surveyed reported being aware of the mathematics 
specialisation. Students who had progressed further in their degrees tended to 
be more aware of the specialisations, with more than half of the students in their 
fourth year of study being aware of the degrees. 

Despite these relatively low levels of awareness, the specialisation has attracted 
students with high levels of interest and self-reported aptitude in mathematics. 
Of the 35 students undertaking the specialisation, 24 reported that they did so 
because of their interest and aptitude in mathematics (refer to Figure 2). Students 
undertaking specialisations also rated their enjoyment of learning and teaching 
mathematics and mathematics ability higher than their counterparts who were 
not pursuing specialisations (refer to Figure 3). 
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Figure 2 

Awareness and interest in primary mathematics specialisation among students
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Figure 3 

Mathematics teaching attitudes among students from specialised and non-specialised programs

Please rate your agreement with the following statements:

0 1 2 3 4 5 6 7 8 9 10

0 = Disagree completely      10 = Agree completely

6.4 7.6
I enjoy learning mathematics

0 1 2 3 4 5 6 7 8 9 10

6.3 7.8

6.1 7.5

I like teaching mathematics

I would consider myself 
adept at mathematics

Rating

95% CI95% CI

Other students (n=239) Mathematics specialisations (n=35)

Students undertaking the mathematics specialisation 
report greater levels of focus on content knowledge, 
mathematics syllabus areas, and pedagogical approaches 
in their degrees than comparable students who were 
unaware of the specialisation 
We found that students undertaking the specialisation also significantly focused 
on the syllabus strands of Measurement and Geometry and Number and Algebra 
in their ITE programs. This finding is consistent with the guidance regarding the 
specialisations, which only counts one statistics unit of study towards meeting 
the 6 units of study requirement for undergraduate programs and the 4 units for 
graduate programs. Therefore, it is expected that there would be a stronger focus 
on Measurement and Geometry and Number and Algebra.

We also asked about content and pedagogical knowledge sourced from the 
TEDS-M study (Bankov et al. 2013). Students undertaking specialisations reported 
that their degrees focused more on:

 • developing teaching plans in mathematics

 • the development of mathematical ability and thinking.

It should be noted that we found significant variation in the responses from 
students undertaking the specialisation. Some of this may be a result of the low 
sample size. However, as observed in earlier content analysis, there appear to be 
significant variances in how different universities implement ITE units of study.
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Figure 4 

Students’ rating of how strongly specialised and non-specialised programs focus on school 
syllabus content

 To what extent has your program focussed on the syllabus strands of:
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0 = Not at all       10 = To a great extent
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Figure 5 

Students’ rating of how strongly specialised and non-specialised programs focus on pedagogical issues

To what extent has your program focussed on content and pedagogical knowledge relating to:
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Figure 6

Students’ overall rating of how coherent specialised and non-specialised programs were

Consider all of the courses you have undertaken in your initial teacher education degree so 
far. Please indicate the extent to which you agree or disagree with the following statements:
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teacher education program

The courses seemed to follow a
logical sequence of development

in terms of content and topics

6.1 6.9

6.2 7.5
Each of my courses was clearly

designed to prepare me to meet
a common set of explicit standard

expectations for beginning teachers

Later courses in the program built
on what was taught in

earlier courses in the program

6.1 7.4

The program was organised in
a way that covered what I needed to

 learn to become an effective teacher

6.1 7.1

Each stage of the program
seemed to be planned to meet

the main needs I had at that
stage of my preparation

6.0 6.8

0 1 2 3 4 5 6 7 8 9 10

0 = Disagree completely      10 = Agree completely

6.4 7.6
I enjoy learning mathematics

0 1 2 3 4 5 6 7 8 9 10

6.3 7.8

6.1 7.5

I like teaching mathematics

I would consider myself 
adept at mathematics

Rating

95% CI95% CI

Other students (n=239) Mathematics specialisations (n=35)

Students undertaking specialisations rate their 
self‑efficacy in teaching mathematics higher than their 
counterparts not undertaking the specialisations
We asked students to rate the extent to which they could apply their mathematics 
knowledge in teaching and contribute to mathematics initiatives, discuss ideas 
and suggest improvements to other teachers. This may reflect additional aptitude 
and interest in teaching mathematics. A limitation of this analysis is that it relies on 
self-report data; it is unclear whether the increased self-confidence arises because 
of improvements in their pedagogical and content knowledge.
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Figure 7

Students’ rating of how applicable the specialised and non-specialised programs were

Thinking about your recent pre-service placement please rate the extent to which you could:

0 = Not at all       10 = To a great extent

Apply your mathematics
knowledge in other
areas of the school

5.8 6.8

Apply your mathematics
knowledge in teaching

6.3 7.6

0 1 2 3 4 5 6 7 8 9 100 1 2 3 4 5 6 7 8 9 10

Rating

95% CI95% CI

Other students (n=239) Mathematics specialisations (n=35)

 

An area that students are seeking improvement is practical experience and 
mathematics pedagogy relative to mathematics content knowledge.

“ I think my course could be improved by adding a practical element to 
the subject.”

“ More units that actually teach me HOW to teach maths, not just learning 
the maths I would be teaching.”

“ I would like to see more resources supporting engaging and hands-on 
quality lessons and units.”

“ Subjects that focus more on primary education subjects that inform us on 
how to program units that are meaningful and relevant.” 

“ I think that the specialisation could be improved by making the subjects 
related to the specialisation more based upon different strategies to teach 
mathematics, rather than extra content/mathematical learning that I will 
not be able to take into the classroom.”
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Graduates with a NESA-recognised primary mathematics 
specialisation in NSW government schools
As of 2021, 43 graduates with a primary mathematics specialisation have been 
placed into permanent positions in NSW government schools. Only 5 graduates 
with a mathematics specialisation have, so far, been placed in NSW government 
schools in 2020 (refer to Table 4).

Table 4

Number of mathematics-specialised students placed into teaching roles

Year of graduation
Number placed in NSW 

government schools

2017 9

2018 16

2019 15

2020 5a

a Data current as of July 2021.

In 2019, we interviewed 15 graduates who were placed in schools and 12 
principals and assistant principals of schools at which they were. At the time, the 
Department had not supported these students to apply their knowledge from 
their mathematics specialisation in schools. The interviews revealed that most of 
the graduates with a specialisation had not used their learnings in schools. Several 
principals were not aware that they had a graduate with a specialisation. This was 
in contrast to some graduates’ expectations that they would lead or contribute to 
better mathematics teaching in their schools.

Graduate teachers attributed low confidence and the lack of their contributions 
to school leadership in mathematics to their own need to establish themselves 
as teachers. However, the lack of awareness of their specialisation was also a 
critical issue. Teachers and principals offered ideas about how graduates with 
specialisations could be used, highlighting the potential for better utilising these 
graduates in improving mathematics instruction in NSW government schools. 

In response to these findings, a graduate induction initiative was piloted in 2020, 
although COVID-19 disrupted its delivery. Of the 40 graduates with a primary 
specialisation, 20 chose to participate in this initiative. This initiative was designed 
to extend and consolidate learnings from the primary specialisation offered at the 
University of Sydney, which was the only university that offered specialisations at 
the time. The initiative involved participation from both the graduate teachers 
and their supervisors and focused on improving their dialogic practices and 
mathematics teaching through observation and feedback cycles.
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Discussion

NESA has implemented recognised mathematics specialisations for primary 
education students by issuing guidelines and approving 7 ITE providers to offer 
specialisation programs. This evaluation aimed to identify whether the NESA-
recognised mathematics specialisations in NSW ITE institutions have been 
implemented effectively by analysing survey responses from ITE students and 
program course data from universities, NESA and the Department.

We found that specialisations attract students who have an interest and self-rated 
ability in mathematics. This finding confirms that the specialisations are being 
taken up by those more likely to enjoy and succeed in teaching mathematics. 
Furthermore, these students suggested that their degrees were, on average, more 
coherent and focused on mathematical content knowledge and teaching. These 
students also rated their self-efficacy in applying their mathematics knowledge in 
teaching and other areas of the school more highly than other students. 

However, we also found a relatively low awareness of mathematics specialisation 
among the sample of students we surveyed. The structure and content of the 
specialisation differ between ITE providers. This is corroborated by the large degree 
of variation in students’ responses about their program’s focus on particular 
aspects of mathematics.  Furthermore, students identified a need to increase the 
opportunity for the practical application of their knowledge. 

There are several important limitations to this analysis. First, universities distributed 
the survey and did not give us access to this information, so we cannot discern 
how representative these findings are. Second, there is clear selection bias into 
the specialisations, limiting our ability to conclude whether the specialisations 
cause increased mathematics self-efficacy. Future research into students with 
high levels of interest and aptitude in mathematics at universities that do not offer 
the mathematics specialisation might provide valuable insights and address this 
limitation. Third, while self-efficacy and interest in mathematics have been shown 
to correlate with better mathematics teaching, it would be worth verifying whether 
the specialisations have resulted in the expected improvements in mathematical 
content knowledge, pedagogical knowledge, and student achievement. 

There are some implications of this report for ITE providers, NESA and the 
Department. ITE providers should consider how they can effectively communicate 
the availability of the specialisation to students. Furthermore, ITE providers 
could consider ways to integrate more opportunities for students to apply their 
mathematics content and pedagogical knowledge in practical settings in the 
specialisations, given students’ appetite to do so in this report. ITE providers may 
also consider altering the implementation of ITE programs to provide a more 
consistent learning experience across all specialised units of study.

NESA should continue to work with universities to support them to improve the 
provision of specialisations in ITE programs. This work should extend to employers 
of graduates with a mathematics specialisation. NESA should work with employers 
to promote these programs and, by extension, the recognition of graduates with a 
mathematics specialisation. It is also essential that NESA continue to work with the 
Centre of Education Statistics and Evaluation (CESE) and universities to evaluate 
the impact of this initiative on student outcomes.
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The Department should consider the best way to support students who undertake 
the specialisations once they graduate. There is a clear appetite among students 
undertaking mathematics specialisations to apply their knowledge to improve 
schools’ mathematics instruction. However, their responses also reflected a 
preference towards supporting or contributing towards this, rather than leading 
initiatives. New teachers require experience and confidence before they can 
lead improvement across a school. It may be worthwhile for the Department to 
consider providing support and avenues to beginning teachers to improve schools’ 
mathematics teaching practices, simultaneously supporting them to develop the 
confidence and experience to become lead teachers in mathematics. 

In 2020, the Department piloted an induction program for ITE students placed in 
NSW government schools in 2018, 2019 and 2020. CESE is evaluating graduates’ 
experience of the program and their roles in schools. In 2021, the Department has 
only placed 5 graduates with a mathematics specialisation in NSW schools. The 
Department’s ability to attract these students into teaching is a pressing matter. 
The Department should consider ways to become an employer of choice for these 
students through recruitment mechanisms and engagement with ITE providers. 
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Appendix 1:  
ITE survey instrument

What is your gender?

 Male 

 Female 

 Other 

Which institution are you currently studying at?

 Macquarie University 

 University of New England 

 University of Sydney 

 University of Technology Sydney 

 University of Notre Dame Australia 

 University of Wollongong 

Please select the program you are studying at:

 Bachelor of Arts / Bachelor of Education (Primary) (Early Childhood) 

 Bachelor of Arts – Psychology / Bachelor of Education (Primary) 

 Bachelor of Arts with the Bachelor of Education (Primary) 

 Bachelor of Education (K–6 Teaching) 

 Bachelor of Education (K–12 Teaching) 

 Master of Primary Teaching 

 Bachelor of Primary Education 

 Bachelor of Primary Education 

 Bachelor of Primary Education (Honours) 

 Bachelor of Primary Education (Dean’s Scholar) 

 Other 

Unfortunately, this survey is only for students in primary teaching degrees with 
NESA-recognised specialisations. Thank you for your interest in the study.
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Appendix 1: ITE survey instrument 

What stage are you currently at in your program?

 First year 

 Second year 

 Third year 

 Fourth year 

What is the highest level of mathematics that you have completed in 
secondary school?

 Year 10 level 

 General Mathematics (non-calculus) 

 Advanced Mathematics (subjects including calculus) 

 Non NSW secondary qualification 

 Other (specify) ________________________________________________

Has your course progression been interrupted (for example, you took a 
semester off, or reduced your load, or needed to repeat a subject?)

 Yes 

 No 

Which of your professional experience placements have you completed or are 
in the process of completing? (Select all that apply)

 Professional experience 1 

 Professional experience 2 

 Professional experience 3 

 Professional experience 4 

Are you aware of the NESA primary specialisation in mathematics?

 Yes 

 No 

Are you undertaking a NESA primary specialisation in mathematics?

 Yes 

 No 
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Appendix 1: ITE survey instrument 

Why? Select all that apply:

 Interest in mathematics 

 Aptitude in mathematics 

 Greater likelihood of securing a permanent position 

 Other ________________________________________________

Why not? Select all that apply:

 Do not enjoy mathematics/not interested in mathematics 

 Preferred another subject specialisation 

 Find mathematics difficult 

 Pursuing another opportunity (honours, further research etc.) 

 Other ________________________________________________

Please select which activities you hope to be able to undertake as a primary 
teacher with a mathematics specialisation when you are appointed to a 
position within a school (select all that apply):

 Run professional learning in mathematics 

 Develop and share mathematics materials/resources for teaching 

 Network with mathematics professionals 

 Build a strong mathematics culture within the school 

 Support colleagues in teaching mathematics 

 Program and develop formative assessments 

 Lead a maths committee or club 

 Conduct observations, modelling lessons, or mentoring 

 Other ________________________________________________

How do you think the structure of the primary mathematics specialisation 
you are undertaking could be improved? (Please leave blank if you do not 
think it could be improved).

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Appendix 1: ITE survey instrument 

Please rate your agreement with the following statements:

Disagree completely Agree completely

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

I enjoy learning mathematics

I would consider myself adept at mathematics

I like teaching mathematics

To what extent has your program focussed on the syllabus strands of:

Not at all To a great extent

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Number and algebra

Measurements and Geometry

Statistics and Probability
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Appendix 1: ITE survey instrument 

To what extent has your program focussed on content and pedagogical 
knowledge relating to:  

Not at all To a great extent

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Foundations of mathematics (for example, 
mathematics and philosophy, mathematics 
epistemology, history of mathematics)

Context of mathematics education (for example, 
role of mathematics in society, gender/ethnic 
aspects of mathematics achievement)

Development of mathematics ability and 
thinking (for example, theories of mathematics 
ability and thinking; developing mathematical 
concepts; reasoning, argumentation and 
proving; abstracting and generalising; 
carrying out procedures and algorithms, 
application modelling)

Mathematics instruction (for example, 
representation of mathematics content and 
concepts, teaching methods, analysis of 
mathematical problems and solutions, problem 
posing strategies, teacher-pupil interaction)

Developing teaching plans (for example, 
selecting and sequencing the mathematics 
content, studying and selecting textbooks and 
instructional materials)

Mathematics teaching, observation,  
analysis and reflection

Mathematics standards and curriculum

Affective issues in mathematics (beliefs, attitudes, 
mathematics anxiety)
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Appendix 1: ITE survey instrument 

Consider all of the courses you have undertaken in your initial teacher 
education degree so far. Please indicate the extent to which you agree or 
disagree with the following statements:

Disagree completely Agree completely

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Each stage of the program seemed to be 
planned to meet the main needs I had at that 
stage of my preparation

Later courses in the program built on what was 
taught in earlier courses in the program

The program was organised in a way that 
covered what I needed to learn to become an 
effective teacher

The courses seemed to follow a logical sequence 
of development in terms of content and topics

Each of my courses was clearly designed to 
prepare me to meet a common set of explicit 
standard expectations for beginning teachers)

Each of my courses was clearly designed to 
prepare me to meet a common set of explicit 
standard expectations for beginning teachers

There were clear links between most of the 
courses in my teacher education program
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Appendix 1: ITE survey instrument 

Thinking about your most recent pre-service placement, please rate the extent 
to which you could:

Not at all To a great extent

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

Apply your mathematics knowledge  
in teaching

Apply your mathematics knowledge in other 
areas of the school (contribute to mathematics 
initiatives, discuss ideas and suggest 
improvements to other teachers)

Overall, how effective do you believe your degree has been in preparing you to 
teach primary mathematics?

Extremely ineffective Completely effective

0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

What do you think could be improved about how you are being prepared to 
teach mathematics in primary schools in your teaching degree? (Please leave 
blank if you do not think anything could be improved).

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Please enter your email address in order to receive a $10 gift voucher of your 
choice. This information will only be used to email you a voucher, and will not 
be retained.

_____________________________________________________________________________________
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Appendix 2:  
TEDS-M pedagogy content points

Table 5

Notation for pedagogy content points derived from the TEDS-M study

Shorthand Notation Extended Description

Affective Issues Affective issues in mathematics (beliefs, attitudes, mathematics anxiety)

Standards Curriculum Mathematics standards and curriculum

Teaching Observation Mathematics teaching, observation, analysis and reflection

Teaching Plans Developing teaching plans (e.g. selecting and sequencing the 
mathematics content, studying and selecting textbooks and 
instructional materials)

Mathematics Instruction Mathematics instruction (e.g. representation of mathematics content 
and concepts, teaching methods, analysis of mathematical problems 
and solutions, problem posing strategies, teacher-pupil interaction)

Ability Thinking Development of mathematics ability and thinking (e.g. theories of 
mathematics ability and thinking; developing mathematical concepts; 
reasoning, argumentation and proving; abstracting and generalising; 
carrying out procedures and algorithms, application modelling)

Mathematics Context Context of mathematics education (e.g. role of mathematics in society, 
gender/ethnic aspects of mathematics achievement)

Mathematics Foundations Foundations of mathematics (e.g. mathematics and philosophy, 
mathematics epistemology, history of mathematics)
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