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Introduction

Artificial intelligence (Al) is becoming increasingly part of the contemporary landscape
of curriculum, pedagogy and assessment, with mathematics education very much in
the frame.

Recent Al models (2025-26) have markedly greater mathematical capacity and
explanatory capability than earlier systems as they can combine explanation, multi-step
reasoning, symbolic and numeric tool use, code execution, and iterative checking within
a single workflow.

This raises some important questions:

+ What should students know and be able to do themselves?

« What roles could Al play in mathematics classrooms?

+ How could curriculum, pedagogy, and assessment respond?

+ How might teachers be supported to work effectively in this context?

+ What mathematical knowledge, skills, processes and proficiencies are required
in an Al-enabled world?

This four-part series explores some key aspects of these questions.

Part 1: The velocity gap
How current can a curriculum remain when the world it serves is changing faster than
the review processes designed to maintain it?

Part 2: Mathematical agency in an age of Al
If Al is now part of the mathematical landscape, what does it mean to learn and do
mathematics at school?

Part 3: The evidence question — Al and assessment in mathematics
What should count as evidence of mathematical learning when Al can now generate
substantial parts of mathematical work?

Part 4: The teaching challenge — Al and classroom practice
How can schools use Al in ways that strengthen mathematical learning without outsourcing
the thinking?

Taken together, these four pieces argue that the central issue is not whether school
mathematics education can simply ‘keep up’ with Al. It is whether it can remain thoughtful,
coherent, and pragmatic while the conditions around it are changing.
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The velocity gap
- Al and the school
mathematics curriculum

How current can a curriculum remain
when the world it serves is changing
faster than the review processes
designed to maintain it?
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Under current school structures, a child starting school in 2026 would likely complete their
final years of secondary education in 2038-39, some 12-13 years later.

Given the broader societal impacts of Al, including changes to work, information and trust,
and the pace of ongoing development, the conditions in which students learn and use
mathematics are likely to change substantially over that period.

This is where the mathematics curriculum, with its 5-10 year cycle of development,
implementation, evaluation and review, faces a challenge from Al.

In mathematics curriculum design, coherence, consistency, and sequencing are important.

Curriculum cycles go for several years for good reason: student learning requires
progression and continuity within and across the stages of schooling, and schools
and teachers need time to build experience and expertise with the curriculum and its
implementation.
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The pace of Al development has introduced a particular kind of velocity gap: significant
changes in capability, access, and use are arriving faster than traditional curriculum review
cycles are designed to handle.

The issue is not simply that students now have access to Al tools, but that the rate and
scope of change will likely affect not only how teachers teach, and students learn and do
mathematics, but also the rationale and aims for school mathematics itself.

Al capability may now be changing on a scale of months, while curriculum review typically
operates on a scale of years. That difference is the velocity gap.

Curriculum is much more than content

Curriculum is often principally thought about in terms of content to be covered, and the
sequencing and progression of this coverage.

Yet curriculum does more than specify content. It reflects choices about what mathematics
matters, what students should know and be able to do themselves, what role tools such

as calculators, software and Al should play, and what kinds of thinking and understanding
are prioritised. These choices are not merely technical decisions; they express beliefs and
values about the nature and purpose of mathematics education.

For that reason, Al has implications beyond the practical question of classroom use.
It brings some long-standing questions into sharper focus:
+ What mathematics should students learn to do for themselves?

* How should the balance between procedural competence, conceptual understanding,
and processes such as modelling and reasoning be developed?

+ What counts as meaningful work when increasingly mathematically capable Al systems
can generate answers, methods, and explanations so readily?

These questions reach fundamentally into the realm of curriculum design across the years
of schooling.
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As Al begins to affect not only how mathematical work is carried out, but also how
problems are framed, evidence is interpreted, and decisions are justified, the question

is not only how curriculum responds to faster change, but how it determines what should
remain central when the conditions of mathematical work are themselves shifting.

With Al tools increasingly handling procedural and explanatory work, interpretation,
verification, then judgement and awareness of model limitations become even more
prominent within what mathematical capability looks like in practice. Curriculum will
need to operate with less certainty about the future uses and purposes of mathematics
than has previously been the case, while incorporating mechanisms for agility and
responsiveness in relation to developments in Al technology and their societal impacts.

Across the stages of schooling

The curriculum implications of Al are not the same across primary, secondary, and senior
secondary schooling.
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Foundational knowledge remains central in the primary years; abstraction, interpretation,
and method choice become more prominent in the middle years; and modelling,
justification, verification, and judgement take on greater importance in senior secondary
mathematics.

Any response therefore needs to preserve progression and coherence across the stages
of schooling.

Why previous approaches may no longer suffice

In some respects, the relationship between new technologies and school mathematics
is not an entirely new issue.

Over the period from about 1970 to 2020, a range of computational technologies were
progressively incorporated into school mathematics education. Calculators became routine
in arithmetic contexts, scientific calculators became common in secondary school, and the
use of graphing and CAS calculators and other tools, such as spreadsheets and geometry
software, became part of senior secondary mathematics.

These technologies did not remove the need for mathematical knowledge. Rather, they
shifted the balance of what students did mentally or by hand and what they did with tools.

They are powerful tools, and their capabilities are well understood and can be planned
for over time in terms of mathematics curriculum implementation. Importantly, students
require sound mathematical knowledge and understanding to pose questions, formulate
problems, specify computations, and interpret results.

The present Al wave is different not only in scale but also in character. The latest Al
systems of 2025-26 have explanatory capability, recognise patterns, apply reasoning,
call on a range of computational tools and programs, and can check steps and solutions.

In mathematics, this makes them qualitatively different from earlier classroom
technologies. Students are much less likely to benefit from powerful tools if they do
not have the mathematics to judge the outputs, interrogate assumptions, notice errors,
compare approaches, and decide whether a result is sensible.
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A pragmatic way forward

A pragmatic response is to distinguish between what should remain stable at each stage
of schooling and what should be more adaptable.

A stable core would include fundamental concepts, conceptual progressions, reasoning,

structure, and the development of mathematical understanding across years of schooling.

A complementary responsive component would include guidance and examples on
modelling practices, assessment conditions, and the balance between technology-free,
human-led and Al-active mathematical work.

A formal process for a more frequent, progressive review of the mathematics curriculum
could be used, with careful attention to continuity and coherence across the stages of
schooling. This process would need to be carefully coordinated with active engagement
of the teaching profession, and consultation with key stakeholders.

Final thought

How can curriculum remain coherent while becoming more responsive?

This calls for careful thought about what should remain stable; what should be reviewed
more frequently; and how assumptions, values and structures should be tested against
wider technological and societal change.

Curriculum change needs to account for both future cohorts and current students already
moving through an existing sequence of learning.

What mathematical learning do you think should be central for each stage of schooling,
and what needs to be reconsidered in the context of Al?
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Mathematical agency
in an age of Al

If Al is now part of the mathematical
landscape, what does it mean to learn
and do mathematics at school?
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Al does not reduce or remove the need for mathematics. It reshapes the conditions under
which students learn, practise, and apply mathematics. It changes what can be delegated,
what can be supported, what can be explored more deeply, and what students still need
to know, understand and be able to do for themselves.

This is not simply a matter of adding another digital tool to the mathematics classroom.
Recent Al systems can now generate explanations, work through multi-step problems,
draw on symbolic and numeric tools, run code, compare approaches, and check results
within a single workflow. In mathematics, that gives Al systems a level of capability that
is qualitatively different from that of calculators, graphing software, or even computer
algebra systems (CAS).

The priority, then, is establishing what students need to know and be able to do to work
effectively with Al in mathematics, and what becomes possible when human mathematical
understanding and Al capability operate in synergy.
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The mathematics still matters

To work effectively and critically with Al, students still need the relevant mathematical
background: concepts, structure, procedures, processes, and proficiencies. They require
enough mathematical understanding of their own to recognise what kind of problem
they are dealing with, pose questions, follow reasoning, compare approaches, and judge
whether an output is reasonable.

Without that background, they are more likely to accept work that looks fluent and
convincing but is not mathematically sound, not well framed, or incorrect. In this sense,
mathematical work is not diminished but extended.

Plausibility is not the same as validity.

A result can be clearly expressed but still draw on assumptions that need closer
examination, an interpretation that does not fit the situation, an unnoticed error, or a model
that is not well suited to the context.

So, the question is not whether students use Al to do mathematics, but whether they can do
so effectively, critically, and with enough understanding to stay mathematically in charge.

Question posing, formulation and modelling

One of the clearest shifts is that more of the mathematical demand moves to the front

end of the work. Before an Al system can be useful, students need to decide what is being
asked, how the situation might be represented mathematically, what information is relevant,
and what assumptions might be made.

These are not only preparatory steps, they are central to the mathematical work itself.
Al may be able to help with parts of this process, but it does not replace the importance
of mathematically informed choices.

This broader change places greater emphasis on interpretation, verification, and
judgement. Procedural competence still matters, as does conceptual understanding.
However, interpretation and judgement become increasingly important when students
have access to systems that can generate substantial mathematical work on demand.
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Problem solving

The ability to solve problems continues to be central to mathematical learning.
Students still need to select strategies, test pathways, refine approaches, and connect
representations. Opportunities to grapple with ideas, work through difficulties, and build
understanding remain important.

Al can support this, particularly where it is used in Socratic ways as part of the pedagogy.
But it can also short-circuit the learning process if it is used mainly to provide finished
work before students have done enough mathematical thinking themselves. There is an
important difference between using Al to support mathematical thinking and using it to
bypass it.

The question, then, is not only how Al can support students’ mathematical work, but also
how can it support deep mathematical learning?
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Across the stages of schooling

What effective mathematical work with Al entails will naturally vary across the stages
of schooling.

In the primary years, students develop the foundations of mathematics. Across these
years, learning progresses from early work with number, quantity, representation, and
comparison towards richer modelling, measurement, and data.

At this stage, effective mathematical work with Al is likely to involve explanation,
questioning, feedback, and carefully scaffolded dialogue. Can Al help a student
articulate their thinking, test an idea, or notice a pattern? Yes, potentially, but learning
the mathematics remains essential.

In the secondary years, students extend that background, increasingly working with
abstraction and with mathematical relationships that can be expressed symbolically,
graphically, and numerically.

The question becomes sharper here: What mathematical understanding is needed to use
Al to explore relationships, compare representations, test conjectures, and deepen thinking
rather than just obtain answers?

In senior secondary, mathematics develops through different pathways and subjects,
with practical, general, calculus-based, and specialist emphases, including data analysis,
discrete mathematics, calculus, structure, and proof.

These are exactly the kinds of areas where recent Al tools are becoming more
mathematically capable. That does not make the mathematics less important. It places
even greater weight on formulation, method selection, modelling, evaluation, interpretation,
and judgement.
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More than just another tool

There is a temptation to treat Al as the latest digital tool in a historical evolution, and there
is some validity in this.

Over several decades, technologies, including scientific calculators, spreadsheets, graphing
calculators, CAS, and dynamic geometry software, changed what was done mentally, by
hand, and with technology. But students still needed strong mathematical capability to
pose questions, choose methods, specify computations, and interpret results.

That remains true.

However, what Al adds is not simply more automation. It can explain mathematics in
natural language, reason through multi-step problems, decide when an external tool is
needed, utlilise symbolic or numeric functionality, run code, and then check or refine what
it has produced. Used well, this can support richer exploration, alternative methods, closer
inspection of structure, and broader access to explanation.

PART 2 OF 4

That enhancement depends on students bringing enough mathematics of their own to
the interaction.

A productive human-Al partnership

A more useful way to think about the role of Al in school mathematics is not as a substitute
for human mathematical work but as part of a productive partnership.

Al can assist with explanation, exploration, symbolic work, coding, checking, and

the examination of alternative representations. The human contribution remains the
mathematically important one: framing the work, posing worthwhile questions, selecting
methods, constructing or critiquing models, interpreting results, and deciding what should
be trusted, revised, or rejected.

Seen this way, doing mathematics effectively with Al is not mainly about getting answers
more efficiently. It is about using Al with mathematical agency.

Final thought

If mathematical work is changing, then our understanding of mathematical proficiency
may also need to be reconsidered across the stages of schooling.

The question is not whether students should use Al to do mathematics, but what it
means to do mathematics well when Al is present: effectively, critically, and with enough
understanding to direct, evaluate, and, where necessary, challenge the work that Al
produces.

What might productive human-Al mathematical synergy look like across the stages
of schooling?
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The evidence question
- Al and assessment
in mathematics

What should count as evidence of
mathematical learning when Al can
now generate substantial parts of
mathematical work?
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Assessment in mathematics has always involved more than checking whether students
can produce correct answers. It is about gathering evidence of what students know,
understand and can do, how they reason, and the mathematical capabilities they can
apply in different contexts.

This evidence matters for several purposes. Assessment helps teachers identify:

« where students are in their learning,
+ where their learning might go next, and
+ what they have attained by the end of a topic, unit, or course.

In that sense, curriculum and assessment are closely connected. Curriculum sets out
what matters for students to learn, while assessment provides evidence of that learning.

As Al tools become more integrated into mathematical work, we need to rethink what
constitutes evidence of learning and attainment. A completed task alone may not always
show clearly what the student understood, decided, justified, or was able to do themselves.
This makes questions of evidence more complex.
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More than answers

Al not only affects computation and procedure. It extends into explanation, pattern
recognition, method selection, checking, revision, and comparison of approaches. The
question of evidence therefore becomes more subtle: What exactly is to be shown, in
what context, and under what conditions?

This has implications for which aspects of students’ mathematics may need to be valued
more directly. If Al can generate plausible answers, methods, and explanations, then greater
emphasis may need to be placed on students’ mathematical reasoning, critical judgement,
and capacity to reflect on and justify their choices.

That does not make correct answers less important. It means that the supporting evidence
becomes even more critical.

Three assessment contexts
One way to manage some of this emerging complexity is to build on the existing distinction

between assessment with and without technology by recognising a third: Al-active
assessment.

Technology-free assessment
Technology-free assessment focuses on, and provides evidence of, students’ own
mathematical capability, and how well they can apply it independently.

Because effective use of technology in mathematics is underpinned by sound foundational
mathematical capability, technology-free assessment continues to be an important source
of evidence about what students themselves can bring to mathematical work.

Non-Al technology assisted assessment

Non-Al technology assisted assessment involves assessment with tools whose
functionality is deterministic and well understood. This includes tools for graphing,
symbolic manipulation, dynamic geometry, numerical computation, data analysis,
statistics, and probability.
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This is familiar territory for mathematics teachers. These tools are well established,
especially in secondary and senior secondary mathematics. As the scope of these tools is
generally known in advance, their inclusion in assessment is easier to plan for and manage.

In this context, students remain primarily in control of the mathematical work. They must
formulate problems, choose appropriate representations, enter expressions or commands
accurately, interpret outputs, and judge whether results make sense.

Al-active assessment

A third context to consider is Al-active assessment. This capitalises on a key feature that
makes Al qualitatively different from earlier technologies: its ability to generate methods,
explanations, and representations. Used well, this creates opportunities for students to
evaluate, refine, and justify mathematical work.
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In this setting, assessment would place greater emphasis on problem framing, modelling,
interpretation, refinement, justification, and evaluation. Relevant evidence lies increasingly
in whether the student can critically assess the adequacy, validity, and suitability of
Al-generated methods, reasoning, and results.

This approach requires careful task design to avoid outsourcing mathematical thinking
to Al. An Al-active assessment component should not merely shift thinking from the
student to the tool; it should be designed so that students remain mathematically active
and engaged.

What might Al-active assessment look like?

An Al-active task is not defined simply by saying that students may use Al. The key
question is what evidence of mathematical learning or capability the task is designed
to elicit when Al contributes to various parts of the work.

In a school-based extended task, Al use could be made visible through artefacts that
show process as well as product. In this setting, the issue is not whether Al was used, but
whether the student has demonstrated mathematical understanding and judgement in
working with it. This assessment approach could be paired with periodic in-class validation
points and focused check-ins along the way.

Relevant evidence of learning might include:

+ a structured sequence of prompts that shows how a problem, model or approach was
framed and refined

+ annotated Al outputs showing what was accepted, questioned, revised, or rejected

+ student commentary on errors, omissions, or misleading reasoning in Al-generated work

+ explanation of how and why assumptions changed or were modified during the task

+ comparison between Al-generated and student-generated reasoning or methods

« reflection on the limitations of the model, tool or output used.

In test-like settings, Al-active assessment is likely to need tighter design. Rather than
relying on an extended record of interaction, it might be more appropriate to use tightly
framed Al-generated material and ask students to work critically with it. Here, the evidence
lies less in producing work with Al and more in the student’s capacity to interpret, critique,
justify, and decide mathematically under defined conditions.
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Relevant evidence of learning might include:

+ identifying an implicit or questionable assumption in an Al-generated response

+ comparing two Al-generated solutions, and justifying which is more mathematically
sound or fit for purpose

revising an Al explanation, argument, or model to improve its mathematical soundness

explaining why an apparently plausible Al output is incomplete, misleading, or incorrect

analysing how changes in a prompt altered the mathematics of the response

+ judging what in an Al-generated graph, table, model, or argument can be trusted, and
what requires further checking.

Al-active assessment could therefore take different forms depending on the setting, and
the purpose of the task. What matters is that the assessment remains focused on evidence
of what students understand and can do mathematically, rather than on Al use in itself.
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This gives renewed importance to explanation, critique, reflection, and metacognition.
Students may need to explain not only the mathematics of a solution, but also how
they judged the adequacy, validity, and suitability of Al-generated methods, reasoning,
and results.

Al-active assessment in different settings

Different settings shape what kinds of evidence of learning can reasonably be gathered
and interpreted. Some make it more feasible to capture how students formulate questions,
respond to Al-generated output, and refine their mathematical thinking over time. Others
necessarily provide narrower evidence under more tightly bounded conditions.

The challenge for schools is not simply deciding whether Al is allowed, but determining
the right balance across these three assessment contexts to build a more complete
picture of a student’s mathematical attainment.

These are not only technical questions; they are also about building shared understanding
and confidence among teachers, students, systems, and the wider public.

Final thought

Assessment is often where educational change becomes most visible, because it requires
schools and systems to decide what matters, and to articulate what counts as evidence.

In an age of Al, those decisions become more involved.

If curriculum sets out what is important for students to learn, then in an Al-active world,
what evidence do we now want to see, and what assessment designs will make that
evidence visible, without mathematical thinking being outsourced to Al?
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The teaching challenge
— Al and classroom
practice

How can schools use Al in ways that
strengthen mathematical learning without
outsourcing the thinking?
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This final part turns to classroom practice, where curriculum, assessment and pedagogy
meet around student learning.

The teaching challenge is how schools help students develop the knowledge, judgement,
confidence, and capabilities they need in a world where Al is increasingly available.

Central to achieving this is the teacher—student relationship. Compassion, high
expectations, knowing students, and building belonging are important human elements
in an Al-rich environment. Al may assist aspects of teaching and learning, but it cannot
replace the work of building trust, noticing students, and knowing when to support,
challenge, or step back.

The place of Al in mathematics classrooms should therefore be considered not only in
terms of the quality of its output, but also in terms of the quality of the mathematical
thinking it supports.

PART 4

Staying mathematically in charge

There are some genuine opportunities here. For students, Al can make learning more
accessible by scaffolding task entry, providing additional explanations, generating varied
examples/practice questions, as well as giving timely feedback. This can increase students’
confidence, motivation, and sense that mathematical ideas are within their reach.

At the same time, this support needs careful handling. The risk of cognitive outsourcing is
real: students using Al for the thinking and decision-making that should remain part of their
mathematical learning. A useful classroom principle is to have students think first, then use
Al to test, extend, or refine that thinking. This matters most when students are still building
the knowledge and confidence needed to do the work themselves.

Similarly, Al can assist teachers with designing more engaging contexts, planning, meeting
the differing needs of learners, and generating tasks. However, if core mathematical and
pedagogical decisions are increasingly outsourced, teacher agency and professional
capability are likely to be diminished.

The issue is not whether outsourcing is inherently desirable or not; some outsourcing is
part of effective tool use. The real pedagogical questions are therefore:

+ What is being outsourced?

* When is it being outsourced?

+ Why is it being outsourced?

* Who is responsible?

Al can quickly produce work that looks polished. However, learning is not the same as

output. The messy process of trying, revising, explaining, getting stuck, and finding a way
through is often where the learning occurs.

That does not mean Al should necessarily be excluded; it means that its classroom use
needs to be deliberate.

© Copyright 2026 Leigh-Lancaster Consulting | leighlancasterconsulting.com.au 17


https://leighlancasterconsulting.com.au

Strengthening capabilities for mathematical agency

Across the series, several capabilities have emerged as increasingly important in an
Al-active world: posing good questions, noticing assumptions, comparing methods,
explaining why a result is reasonable or not, and identifying what can be relied on and
what needs further checking. In classroom practice, these capabilities need to be
deliberately built into the work students are asked to do.

A useful lens for thinking about classroom use is: What mathematical action is the student
taking? If Al use makes that action clearer, more accessible, or more open to discussion,

it may strengthen learning. If it removes the need or opportunity for students to take that
action, it is more likely to weaken it.

How Al is being used now

In practice, Al use in mathematics classrooms is still developing. It differs across classes
and schools, shaped by access, teacher confidence, policy settings, and the guidance
available to teachers and students.

PART 4

At present, much of teachers’ Al use centres on planning and preparation. Students are also
using Al across more learning contexts, with classroom use generally more structured than
self-directed use outside school. Many purpose-built education platforms are designed to
act like Socratic tutors: not simply giving answers but asking probing questions, or offering
hints so that students remain active in the thinking.

In primary mathematics classrooms, Al use is generally bounded and teacher mediated.
Where it is used, it is mainly in the background through learning platforms that help identify
where students are in their learning, provide hints, vary representations, or alert teachers to
possible errors or misconceptions.

In secondary mathematics classrooms, student use tends to focus on task and language
clarification, and feedback on their work. Students may also work with Al assistants, such
as custom GPTs or Gems, created by teachers for particular task- or topic-specific learning
activities.

From support to purposeful use

These forms of support play an important role; however, purposeful use asks something
more of the task. Al can help bring students into mathematical situations that would
otherwise be harder to explore because of their complexity and the time they take to work
through.

Purposeful use begins with teachers creating tasks that carry richer mathematical demand.
These tasks might involve messy data, larger data sets, different assumptions within the
same model, competing approaches, or investigations of how changing a condition affects
the result.

These tasks require students to work with greater uncertainty, more variation and less
pre-packaged structure. The teacher’s role is to build this kind of work into the learning,
while providing suitable structure for students to engage productively. This means
deliberately teaching the mathematical investigative skills and the Al-use skills that
support them: how to begin with a partial idea, ask a workable question, vary conditions,
look for structure, move between representations, and check whether generated results
make mathematical sense.

Used this way, Al shifts attention towards the decisions, structures, and relationships that
students need to understand.
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Teacher knowledge matters
Al does not reduce the need for teacher knowledge.

It offers new possibilities for planning, explanation, tutoring, feedback, and differentiation;
but those possibilities do not unfold themselves. Effective implementation depends on
teachers deciding what is mathematically worthwhile, pedagogically sound, and suitable
for students at different stages of schooling.

In practice, teachers need to know the mathematics itself, understand how it is structured
across the curriculum, and be able to teach it in ways that address representations,
misconceptions, explanation, and progression.

Al can generate material, but teachers still need to judge its mathematical quality, purpose,
timing, and fitness for learning.

System support is vital

If schools are to implement Al thoughtfully in mathematics, they will need more than
access to tools and broad encouragement. They will need sample tasks, examples of
practice, subject-specific guidance, and professional learning that connects curriculum,
pedagogy, assessment, and ethical use.

Implementation is rarely just about introducing something new. It depends on professional
confidence, capability, shared expectations, and the conditions that enable teachers to use
Al well. It also needs to reduce variation within and between schools.

This points to a system responsibility.

Australian systems and sectors have started exploring the use of generative Al in different
ways. ACARA has developed a ‘Curriculum Connection: artificial intelligence’ resource

to map Al to learning areas. Some state and territory departments and Catholic school
sectors have also developed bounded Al platforms for safer and more structured school
use, including in mathematics. Examples include EdChat (SA), EduChat (NSW), and cechat
(Catholic Education).

Final thought

Classroom practice is where curriculum, assessment, and pedagogy come together around
student learning. The educational value of Al in school mathematics lies in whether it
helps students think more deeply, participate more fully, and show more clearly what they
understand. Al use should be judged by the mathematical actions it enables or removes.

So, the concluding question for this series is this: How will schools and systems use Al
in ways that deepen mathematical learning, protect student agency, and ensure that
Al-supported output is not regarded as a proxy for mathematical understanding?
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