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Maths permeates and influences everyday life. Proficiency in maths is fundamental 
to a student’s achievement at school and beyond. This explainer outlines how maths 
proficiency develops and the policies and practices that support effective learning.

Developing maths proficiency involves students having the skills, knowledge and dispositions to apply 
their mathematical knowledge across a range of contexts. Early maths proficiency is strongly linked 
with achieving academic success (Byun et al., 2015; Davis-Kean et al., 2022; You & Nguyen, 2012) and 
obtaining lifelong personal and professional opportunities (Codding et al., 2016; Ritchie & Bates, 2013). 
It contributes to Australia’s education goals of developing students who can engage in the world as 
active and informed citizens (Crowe, 2010; Council of Australian Governments Education Council, 2019).

This explainer complements AERO’s model of learning and teaching, which identifies the most effective 
and efficient teaching practices aligned with how students learn. The model can be used by teachers, 
school leaders and policymakers to recognise and focus on the practices and policies that will most 
effectively support students’ developing maths proficiency. This explainer defines and details the 
importance of the 5 different strands of maths proficiency and how effective and efficient teaching can 
support their development. Teaching practices that align with how students learn will improve learning 
outcomes for students across all learning areas. By sequencing learning tasks, as well as breaking up 
and explicitly teaching mathematical content, teachers can help students’ proficiency to grow. This, in 
turn, supports positive dispositions.

Components of maths proficiency

Maths proficiency strands
Maths proficiency is comprised of multiple strands, which are interrelated, develop simultaneously and 
are mutually reinforcing (Kilpatrick et al., 2001). The Australian Curriculum recognises the proficiency 
strands of understanding, fluency, problem-solving and reasoning in mathematics (Australian Curriculum, 
Assessment and Reporting Authority [ACARA], 2024a). The Australian Curriculum also recognises 
numeracy as a General Capability, highlighting the importance of students’ appreciation of maths, 
particularly as it applies to real-world contexts (ACARA, 2024b).
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This informs students’ dispositions, which – alongside knowledge, skills and behaviours – support 
proficiency (ACARA, 2024c). This explainer explores the Australian Curriculum proficiency strands 
alongside productive dispositions, as shown in Figure 1.

Figure 1: Maths proficiency strands
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How maths proficiency develops
According to the Australian Curriculum, ‘Students engage in mathematical problem solving when they 
are presented with a problem situation for which they do not immediately know the answer, and they 
work through a process of planning, applying strategies and heuristics to find a solution to the problem, 
reviewing and analysing their solution’ (ACARA, 2024c). To successfully complete maths tasks and 
problems, students must leverage their conceptual understanding of a problem to select, plan and 
apply relevant strategies to do the maths, and follow the related procedures accurately.

Mathematical learning is cumulative (Jordan et al., 2010). Students who have fluent recall of knowledge 
and know how to apply it (fluency) are more likely to learn related complex concepts (Watts et al., 2014). 
The opposite is true for those lacking fluency (de Bruin et al., 2023). Fluent recall of relevant knowledge 
from long-term memory also supports problem-solving capability. However, attempts to build fluency 
in procedural knowledge without also addressing conceptual understanding are likely to result in 
misconceptions and students forgetting (Taylor & Kowalski, 2014).

Adaptive reasoning in maths requires students to apply mathematical skills and knowledge across a 
variety of contexts. This is referred to as ‘transfer’. It also requires using logic to explain and justify why 
a particular approach was chosen (such as grouping 12 counters into 3 groups of 4 to demonstrate that 
3 × 4 = 12). Students develop adaptive reasoning when they apply their knowledge and skills to varied 
and complex tasks. Varying the tasks to which students apply their growing knowledge and skills helps 
them recognise underlying structures and relationships between mathematical concepts so they can 
apply their developing maths proficiency in meaningful and useful ways (Dunlosky et al., 2013).
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Dispositions towards maths, such as experiences of self-efficacy or anxiety towards maths, can influence 
students’ motivation, engagement and achievement (Caviola et al., 2021; Fast et al., 2010; Hwang & Son, 
2021). This then influences their persistence with difficult problems and the accuracy of their calculations 
(Barroso et al., 2021). Worries about maths can take up working memory. This limits students’ ability to 
process information or retain learning and may also lead to them avoiding tasks (Beilock & Willingham, 
2014; Gilmore et al., 2018). 

How teaching can optimise maths proficiency

Promote early success in developing maths proficiency and intervene 
to address gaps or misconceptions
Early screening and timely maths intervention (such as through a multi-tiered system of supports framework) 
are critical to ensure all children can experience success and develop positive dispositions for learning 
right from the start. If secondary school students are identified as requiring additional support, then 
interventions can still be effective, but earlier intervention is preferable. Because of the cumulative nature 
of maths, earlier intervention can focus on fewer areas of maths and reduce the need for intervention in 
later grades.

Sequence teaching to build complexity
The thinking required to solve a maths problem happens in working memory – which has limited capacity. 
Making sense of the task at hand, selecting potential strategies and then following procedures can very 
quickly lead to cognitive overload. This reduces a student’s capacity to retain new learning in memory. 
Teaching that actively manages cognitive load has a positive impact on students’ ability to engage with 
learning tasks and retain new learning.

Cognitive load is impacted by the volume of learning, but also by complexity. Learning must be sequenced 
to build in complexity over time. Planning experiences using a Concrete-Pictorial-Abstract (CPA) framework 
is one way to stage complexity in a way that supports students’ understanding of mathematical concepts. 
Starting with concrete representations and gradually shifting to pictorial and then abstract representations 
can reduce complexity and prevent cognitive overload as students develop procedural knowledge and 
conceptual understanding (Warren & Miller, 2013; Uttal et al., 2013).

Breaking up the learning content and teaching chunks of new information explicitly with a modelled 
explanation aids fluency. For example, for primary students to develop fluency with addition and subtraction 
word problems, teachers need to break up and sequence the learning, as shown in Figure 2.
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Figure 2: Example of breaking up and sequencing maths content
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Provide opportunities to practise, develop and apply learning
Students more readily apply learning when they have regular opportunities to consolidate new knowledge 
and skills in long-term memory, such as through spacing and retrieval practices. For example, fluent 
recall of multiplication tables provides the foundation for more complex applications, such as identifying 
factors and simplifying fractions. 

Once students have developed fluency and mastery over an area of learning, they benefit more from 
engaging in varied problem-solving tasks than from continued explicit demonstration and instruction 
(Kalyuga, 2007; Kirschner et al., 2006). This is known as the expertise reversal effect (Kalyuga et al., 
2003). For example, once students know the names of different three-dimensional shapes and their 
features, they would then benefit from a task where they can apply their learning. Teachers might ask 
them to pick real three-dimensional objects that are commonly found in the classroom or at home and 
then identify all the faces, edges and bases. Opportunities for students to apply their mastery with 
greater independence to increasingly complex tasks can include providing guided, structured inquiry 
tasks, increasingly unfamiliar tasks, and authentic, contextual problems to solve (Martin & Evans, 2018). 

Include resources and real-life examples to encourage proficiency
Supporting students to appreciate the utility of maths can improve proficiency. Teachers can play a role by 
highlighting the usefulness of maths in context, promoting the beauty of maths or identifying remarkable 
patterns, and providing opportunities for high levels of success (Rosenshine, 2012; Willingham, 2021). 
Opportunities to apply maths proficiency within real-world, relevant and context‑specific learning 
experiences can aid the successful transfer of learning (Brown et al., 1989). For example, students 
might be presented with a task to identify the two-dimensional shapes that make up a section of the 
playground, and then must calculate the area and cost of turf required to fill it.

Real-world, relevant and context-specific examples can support students’ ability to transfer their learning 
to future applications. Such opportunities support understanding of the patterns, relationships and 
underlying principles in that area of learning (Brown et al., 1989; Kirschner & Hendrick, 2020). For example, 
once a student has calculated the area and cost of turf for a few different playgrounds, they’ll become 
more confident splitting up complex shapes, understand context-specific terms such as ‘wastage’, and 
be able to effectively apply similar principles to other contexts, such as painting the walls of a house. 
Such examples also impact students’ sense of self and identity as confident and effective maths learners 
(Miller et al., 2023). 
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Promote oral and written language development together with maths 
proficiency
Early literacy skills are markers of future success in both literacy and numeracy (Jackson et al., 2023). 
Language and literacy skills – particularly understanding and using oral and written mathematical 
language – are critical for developing maths proficiency (Espinas & Fuchs, 2022; Riccomini et al., 2015; 
Warren & Miller, 2013). Reading and interpreting word problems place the brain under cognitive load 
before any maths has even taken place, especially if language contexts and examples aren’t familiar 
or culturally relevant to students. Teachers should seek to develop students’ skills in understanding 
and using mathematical language. Domain-specific mathematical language should be taught in the 
context of lessons, as worded problems may not unpack this language explicitly. Oral communication is 
also relevant to learning maths, including speaking and listening, as well as understanding vocabulary. 
Teaching mathematical language orally can be supported by using rich mathematical representations, 
including visual models and examples (McDonald et al., 2011; Miller & Armour, 2021).

Teachers need to be aware of potential differences in mathematical terms between Standard Australian 
English and other languages, including First Nations languages (Edmonds-Wathen et al., 2014). Students and 
their dispositions towards learning maths can benefit from using resources that start from a student’s 
home language (which may or may not be Standard Australian English) and culture, and then make clear 
any explicit connections with mathematical terms (Jorgensen, 2015; Jorgensen [Zevenbergen], 2016; 
Miller & Armour, 2021). Barriers relating to language, as well as the context and culture of learning, can 
also be addressed by using culturally appropriate resources when learning maths (Miller et al., 2023). 
Scaffolds that provide access to meaning through multiple sources, including visual, aural and print 
sources, are most effective (Centre for Education Statistics and Evaluation, 2021). Mathematical tasks 
that are linked to a variety of real-world applications – and thinking aloud to make these connections 
transparent during teaching – can help students recognise applications and underlying patterns for 
the diverse ways they can apply mathematical procedures (Collins et al., 1991). 

Implications for policy and practice
	• Evidence-based teaching practices (such as those described in AERO’s model of learning and 

teaching) are required in all maths classrooms to align with the processes of acquiring, retaining, 
retrieving and consolidating learning. Teachers need both general pedagogical knowledge and 
specific mathematical content knowledge to execute these practices effectively.

	• Screening students early and often can ensure that students receive targeted and timely 
interventions. Early intervention and maths support is critical to ensure all children can experience 
success and thereby develop positive dispositions for learning.

	• Curriculum development should sequence learning appropriate to the hierarchical, cumulative 
nature of maths. Teaching and learning plans should first explicitly teach related skills and knowledge 
and give opportunities to practise. Open and complex tasks with many possible paths to solutions 
should follow.

	• Language requirements of mathematical tasks must be recognised, planned for, explicitly taught 
and, when students are ready, connected to real-world, relevant and context-specific learning 
opportunities. This should be reflected in curriculum resources and teaching and learning programs 
and materials.
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