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Defining High Potential and 
Gifted Mathematicians



Defining High Potential and Gifted 
Mathematicians

There is no universally agreed-upon 
definition

It is understood that these students 
exhibit a range of traits that are 
notably superior to their peers of the 
same age. 

It is difficult to determine the exact 
number of high potential and  gifted 
and/or talented students in 
Australian schools. 

10% is considered as a reasonable 
guide

High-ability refers to students whose 
ability is more advanced than that of 
similar-aged peers across one or 
more domains. These domains 
include:

Australian Curriculum (n.d); Victorian Government (2021) 

Intellectual 
ability: usually manifests 

in a broad range of 
academic-focused 
subjects, speed of 

learning and complex 
thinking patterns.

Physical ability: often 
presents in physical 
education or dance.

Creative ability: is likely 
to find expression in the 

arts.

Advanced social 
ability: will cut across a 
variety of subject areas. 
Often finds expression in 

leadership.



Defining High 
Potential and 
Gifted 
Mathematicians

Australian Curriculum (n.d) 



The Melbourne Declaration (2008)

Each state and territory has processes in place to identify gifted and talented learners and to meet the 
goals of the Melbourne Declaration. 

State and federal education authorities have contributed 
to inquiries into the education of gifted and talented 
children. 

The submissions have addressed a range of issues, 
including:

defining and measuring giftedness

challenges associated with meeting the needs of gifted 
and talented students

current provisions for gifted education

implications for education policy and administration.

Ministerial Council on Education, Employment, Training and Youth Affairs (2008) 



The Alice Springs (Mparntwe) Education 
Declaration (2019)

Ministerial Council on Education, Employment, Training and Youth Affairs (2019) 

• are able to think deeply and logically, and obtain and evaluate evidence as the result of 
studying fundamental disciplines

• are creative, innovative and resourceful, and are able to solve problems in ways that draw 
upon a range of learning areas and disciplines and deep content knowledge

• are inquisitive and experimental, and have the ability to test different sources and types of 
knowledge

• are responsive and adaptive to new ways of thinking and learning 
• continue to improve through formal and informal learning in further education, and training 

or employment, and acquire the skills to make informed decisions throughout their lives
• are able to make sense of their world and think about how things have become the way they 

are

• are confident and motivated to reach their full potential.

Successful lifelong learners who…



10% of students in a 
class are gifted or 

high potential
What does this mean for you as a 

leader and teacher in mathematics?
Francoys Gagné (1998)



Are these terms the same?

The term high-ability is used to indicate high potential and/or performance across the full suite of 
human abilities.
The term high-ability includes students who: are performing above their same-aged peers; have the 
ability to perform above their same-aged peers; are accelerated; are twice exceptional.

High ability

High potential students are those whose potential exceeds that of students of the same age.
They may benefit from an enriched or extended curriculum and learning opportunities beyond the 
typical level of their age peers.

High potential

Gifted students are those whose potential significantly exceeds that of students of the same age.Gifted students

Victorian State Government, Defining high-ability (2021); NSW DoE, HPGE Policy Information (2023)



Group task 

As a group read the excerpt from a paper

Discuss: What implications should a teacher 
consider in response to this information?

Identify one idea to share



What are the 
implications? 



Characteristics of 
High Potential 

and Gifted 
Mathematicians 

Can generalise quickly

Can extend, create and invent new methods of soling mathematical 
problems
Is naturally strive for the cleaners and most ‘elegant’ path to solve a 
problem
Can learn concepts quickly - Sustained high achievement

Has deep understanding of concepts (working mathematically)

Can formalise material

Can reason logically

Is a flexible thinker

High mathematical memory

Can relate concepts

…?



Implications 
for you…?



Identifying High Potential 
and Gifted Mathematicians



HPGE student identification should be contextually informed, 
adhering to prevailing models e.g. Gagné's Differentiated Model of 
Giftedness and Talent

Recognition of giftedness across diverse domains and varying levels is 
imperative for inclusive identification. 

A multi-criteria approach to identification fosters inclusivity and 
minimises bias, drawing from a range of data sources. 

Adequate professional development for teachers/SLOS ensures the 
effective use of identification instruments.

Validity and reliability of identification instruments are paramount for 
accurate identification. 

Incorporating both objective and subjective instruments offers a 
comprehensive view of giftedness. 

Combination rules for interpreting identification data should align 
with intended educational interventions. 

An ongoing identification process enables the gathering of 
longitudinal data for accurate assessment of gifted abilities.



Theoretical Models



Mathematics assessment and identification 
measures

Design a 
Mathematics 
Assessment 

and 
Identification 

Protocol for you 
to take to your 

teaching and/or 
leadership team 



What are the main 
themes in your 
protocol?



Implications 
for you as a 
leader and 
teacher of 

mathematics?



Pedagogies and Practices 
that support High Potential 
and Gifted Mathematicians



Differentiated 
Instruction

Differentiated instruction is NOT
• individualised instruction
• homogenous grouping
• just for the outliers

Differentiated instruction IS
• proactive
• more qualitative than quantitative 
• rooted in assessment
• taking multiple approaches to content, process and 

product
• student centred
• a blend of whole-class, group, and individual 

instruction



Tomlinson, 2017



Pedagogies that 
support Gifted 

and High 
Potential 

Mathematicians 

OECD Education Working Papers (2021)



Traditional Pedagogy v. Differentation Pedagogy 

OECD Education Working Papers (2021)



Proficiencies 
(Mathematics 
Version 2.0) and 
General 
Capabilities 
(ACARA)

The proficiencies of Understanding, 
Fluency, Reasoning and Problem-

solving are embedded in all 6 
strands and further the 

development of increasingly 
sophisticated knowledge and 

understanding of mathematical 
concepts, fluency in representations 

and procedures, and sound 
mathematical reasoning and 

problem-solving skills.



Pedagogy 
/Practice

•1: Ability Grouping
•2: Challenging Tasks
•3: Modifying a Task 



Pedagogy /Practice 1: Ability Grouping

Not all student groupings are 
the same

We are unsure as to what 
extent ability grouping is 

becoming conflated with or 
embedded in differentiated 

instruction.

What exactly teachers mean by 
ability grouping… still need to 

be investigated. 

Ability grouping has long been 
a controversial practice. 

Differentiated instruction has been presented as a positive 
approach to meet the needs of diverse learners.



Using data for ability grouping and 
differentiation 

Pros Cons



Using data for ability grouping and 
differentiated instruction

Pros

• Data use has been associated with improved 
student achievement or schooling practices

• Data can be a powerful tool to push teachers 
to challenge assumptions about student 
ability and reflect on their instructional 
practices.

• Assessment data play a large role in 
differentiated instruction in the form of 
student grouping.

• Some teachers adopt groupings that are 
flexible and changed weekly.

Cons

• Data can also foster inequity which lead to 
narrow assumptions about student ability.

• Data do not always lead to new 
interpretations about student ability.

• Data are used one time to place students into 
classes or remediation groups in which they 
remain for the duration of the year.

• Assigning students to homogeneous groups 
by ability levels also assumes that learning is 
a linear process requiring the acquisition of 
discrete skills.

Park & Datbow (2017)



Vic. Gov. Issues in the Teaching of 
Mathematics, Ability Grouping 

What does this mean for you, your school context…?

Victorian Government, Issues in the Teaching of Mathematics, Ability Grouping (2022)



Pedagogy /Practice 2: Challenging Tasks

First
Challenging tasks facilitate 

the development of 
cognition  through high 

level thinking and 
reasoning

Second
Challenging tasks support 
the use and development 
of metacognition skills  

knowing when to use 
certain mathematical 

knowledge

Third
Challenging tasks increases 
motivation  self-efficacy 

and self-esteem is 
heightened

Fourth
Challenging tasks facilitate 
autonomy  through rich 
and challenging problem 
solving and open ended 

possibilities.

Diezmann & Watters (2000)



Story of Practice



At a party five people met 
for the first time. They all 

shook hands with each 
other once. How many 
handshakes were there 

altogether? 
Diezmann & Watters (2000)

Grade 1



Jamie’s diagram 

Diezmann & Watters (2000)



The task was too easy for Jamie. 

What would you do to make this 
task more challenging?



Jamie was asked to 
calculate the number 
of handshakes for six 

people.

Diezmann & Watters (2000)



Jamie then asked how 
many handshakes there 
would be if 100 people 
each shook hands with 

one another 

Diezmann & Watters (2000)



Diezmann & Watters (2000)



Pedagogy /Practice 3: Modifying a Task 

NSW DoE – Differentiated Learning, 2024; Tomlinson, 2017



More than one answer

(with pattern blocks) 
How many triangles fit 
on the trapezoid? 

(with pattern blocks) 
What different 
combinations of pattern 
blocks fit exactly on top 
of the trapezoid? What 
different combinations 
of pattern blocks fit 
exactly on top of the 
hexagon?



Working backwards

20 x 3 = Create a 
multiplication 
worded 
problem that 
equals 60



Multi-Step

One egg carton holds 
12 eggs. How many 
cartons are needed 
for 187 eggs?

After collecting eggs 
from chickens, Sam 
puts eggs into cartons 
to sell. Sam fills 15 
cartons and has 7 
eggs left over. Each 
carton hols 12 eggs. 
How many eggs did 
Sam collect?



Writing worded problems 

2 ÷ 1/2 Illustrate 
different 
ways to 
show 2 ÷ 
1/2



Generalise

Circle the 
even 
numbers: 
2 5 10 17 21 30 

Find all even 
numbers 
less than 32. 



Open-ended questions 

249 x 17 = If 249 x 17 = 4233, 
what happens to 
the product if you 
place a decimal 
point at different 
places in either 
factor?



Provide justifications

Which is more? 

4        7
7        8    

A student claims that she has found a 
new method for comparing fractions 
less than 1. She looks at the numerator 
and denominator and the closer they 
are to one another, the greater the 
fraction. An example:

She explains her example: “The 
difference between 4 and 7 is 3, and 
the difference between 7 and 8 is 1. 
This means that 7/8 is greater than 
4/7.” Is the general claim true? 



Scenario

• Meet Jay, a student in Grade Four, brimming 
with creativity and natural leadership. 

• While he excels in imaginative expression 
and captivating his peers with stories 
inspired by his cultural heritage, Jay also 
demonstrates surprising mathematical 
thinking for his age. 

• However, despite his advanced 
mathematical thinking abilities, Jay lacks a 
solid grasp of foundational mathematical 
content.



When Jay was presented with the below task, he used real life application
Task: How many ways can you find half of a third?

0 5 10 15 20 25 30 35 40 45

Number and Algebra

Measurement and Geometry

Statistics and Probability

Fluency

Understanding

Problem Solving

Reasoning

Standardised Mathematics Test

February Grade 4 December Grade 3 June Grade 3 February Grade 3



Unpack scenario

What do 
you 
already 
know?

What 
more do 
you need 
to know?

How do 
you 
support 
your 
mentee?

What 
pedagogies/ 
practices will 
you 
implement?

Other



Implications 
for you as an 

APC&I?
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