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Defining High Potential and Gifted
Mathematicians

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

There is no universally agreed-upon __ %
definition AA

3
)

High-ability refers to students whose

. . N ability is more advanced than that of
@ 10% is considered as a reasonable jo o y
I\ Uide similar-aged peers across one or
®-® & more domains. These domains

include:
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It is difficult to determine the exact
number of high potential and gifted

and/or talented students in

Australian schools.

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.

Australian Curriculum (n.d); Victorian Government (2021)
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any or all of the following:

g @ Giftedness does not guarantee
‘ i a student’s future success

er pac
; : Many gifted and talented
{acceleration, compacting) Sdant a perfactioniots
and will work on a task
until it is completed c
to their satisfaction
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Mathematicians (5 L
@ more depth (extension)

The skills and abilities of gifted children

Up to f students i |

i 1 o% © gi&e;nandnt:l::f:: e may develop at different rates across
the social and academic domains

Australian Curriculum (n.d)
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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 defining and measuring giftedness

to inquiries into the education of gifted and talented challenges associated with meeting the needs of gifted
children. and talented students

current provisions for gifted education

The submissions have addressed a range of issues,
including: implications for education policy and administration.

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



The Alice Springs (Mparntwe) Education
Declaration (2019)
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Successful lifelong learners who...

\ J/

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

e 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

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

e are responsive and adaptive to new ways of thinking and learning

e 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

e are able to make sense of their world and think about how things have become the way they
are

e are confident and motivated to reach their fU" pOtentiaI.

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



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
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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 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.

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

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

As a group read the excerpt from a paper

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

ldentify one idea to share
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- What are the
implications?




Characteristics of
High Potential

and Gifted
Mathematicians

Can generalise quickly VACU

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
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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.
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CATALYSTS

GIFTEDNESS = top 10 % INTRAPERSONAL (IC)

' ™ Physical: characteristics, handicaps, health, ete. _
MNATURAL ABILITIES (NAT) Maotivation: needs, interests, values, etc. TALENT = top 10 %
o ) ) -~ ~,
Volition: will-power, effart, parsistence.
DOMAINS
Self-management concentration, SYSTEMATICALLY DEVELOPED
Intellectual (G} waork habits, initiative, scheduling, etc. SKlLLS [SYSDEW

Fluid reasoning (induct/deduct.),
cristallized verbal, spatial,
memary, sense of cbaervation,
judgment, metacegnition,

Personality: temperament, traits, well-being,
self-awareness & esteem, adaptability, ete.

. v

i

DEVELOPMENTAL PROCESS
Informal/formal learning & practicing (LP)

FIELDS
[relevant to school-age youths)

Academics: language, science,
Creative (CG) hurnanities, etc.
Inventivenass [pmblem-sol\ringj,
imagination, ariginality (arts),
retrieval fluency.

Arts: visual, drama, music, ete.

Business: sales, entrepreneurship,
management, etc.

Socioaffective (SG)

Intelligence (perceptivenass).
Communication (empathy, tact).
Influenice (leadership, persuasicn).

Leisure: chess, video games,
puzzles, etc.

Social action: media, public
office, ate.

sensoriMotor (MG) Pusitiva + individual
S:visuzl, auditory, olfactive, etc. "I‘:‘S‘D::-b" Sports: individual & team.

[ H strength, endurance,

Technelogy: trades & crafts,
reflexes, coardination, ete.

electronics, computers, etc.

]
1
)
:
A ENVIRONMENTAL (EC) ! s A
|
_________ ﬁ L Miliew: physical, cultural, social, familial, ete. :
Persons: parents, teachers, peers, mentars, ete. !
]
Provisions: programs, activities, services, etc. '
1
CHANCE (CH) Ewvents: encounters, awards, accidents, etc. '
]
1
| EEK
a:

Gagné's Differentiated Model of Giftedness and Talent (DMGT.EN.2K)



Theoretical Models

‘ i
! 1
GIFTEDNESS = top 10 % ! INTRAPERSONAL (IC) !
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' Y 1 Physical: characteristics, handicaps, health, etc. 1 _
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: ; X 1
- | “cmree.. | Average Creativi
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Gagné's Differentiated Model of Giftedness and Talent (DMGT.EN.2K}




Mathematics assessment and identification
measures

Assessment and identification practices

Victorian Government

+ Consider the options available and vour own school context when making decisions about

assessment methods including:*

ability tests *  performance-based assessments
achievement tests *  dynamic assessments
adaptive tests *  prowth modelling asseszments.

rating scales

+  On enrolment, parents complete a short questionnaire or rating scale that provides
information about their child’s previous experiences across all domains of ability.

+ At key transition points (e.g. pre-school to primary, or primary to secondary) schools share

information about students.

+  During key transition periods, all students complete a series of screening assessments. These
should include a combination of assessments to include all domains which are appropriate to

the school context such as: .

zelf-aszessment rating scale . writing task
ahility test . audition
above-level achisvement test . portfolio

. sport trial

. group work task.

+  This transition information is synthesised and shared confidentially with class teachers.

+  Purposeful observation of student behaviour in a range of situations and settings which will
enrich teachers” understanding of students’ learning needs.

+  All student information is regularly reviewed. Students whose assessment information
suggests that they may require additional extension, or further learning support, are followed
up individually. Where necessary, further assessment can be used to clarify student learning

needs.

Slater [2018) has compiled = list of measures

Subjective tool: Sample Nomination form

that are used in Australian schoaols to identify Nomination by parest of canegiver
high-ability students. These include: e

. rezponse to classroom activities

. self-nomination
. pesr-nomination
. teacher nominztion

. parent nomination

. competition results

pooooooooooooood §

oooDoo000oooo D!_

. above-lavel tests
. standardised tests of creative ability

. dardised cognitive [{[+]
tests)

. observations and anecdotes
. checklists of traits
. interviews |child or parent]

- academic grades. i

_I.' 0000000000000

s oo s Bl e s s b

e g Bk s mgiabins sl o Jhd vl e e . s

At g e R s s vt o o, patnbs s pomires

Objective Tools
Individual Ability Assessment by Psychologist/School Counselior
Wechsler Intelligen les for Children Version Five (Wechsler, 2014)
Stanford-Binet Intelligence Scale Version Five (Roid, 2003)

Group Apiitude Assessment by School Counsellor or Qualified Teacher

- ¢ es Test™ (CogAT®) | Houghton Mifflin Harcowrt 2012)
* Oni ool Ability Tests (Otis & Lennon, 1936, 2004)

* Kaufman Assessment Battery for Children (Kaufman & Kaufman, 2003)
= Slosson Inelligence Test Revised (SIT-R3) (Slosson, 2002)

_enno

Group Achievemen: Assessment by School Counsellor or Qualified Teacher
* Progressive Achievement Tests in Reading and Mathematics (ACER Press, 2013)
= Tests of Reading Comprehension — TORCH 3% Edition (ACER Press, 2013)

Standardised Achievement Tests designed by educational authorities or schools
* University Competitions ¢.g ICAS = Grade based tests
* NAPLAN = Off-level 1ests

Other tooks
* Peer and self nomination forms

* Student portfolios and student inferest surveys

Design a
Mathematics
Assessment

and
Identification
Protocol for you
to take to your
teaching and/or
leadership team

OACU
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What are the main
themes in your
protocol?
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Pedagogies and Practices
that support High Potential
and Gifted Mathematicians
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Differentiated instruction is NOT

e individualised instruction
e homogenous grouping
e just for the outliers

: : Differentiated instruction IS
Differentiated .
e proactive

Instruction 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




Figure 1.1 The Flow of Instruction in a Differentiated Classroom

A differentiated classroom is marked by a repeated
rhythm of whole-class preparation, review, and

(1) Teacher pre-assesses sharing, followed by opportunity for individual or
students on upcoming small-group exploration, extension, and production.
concepts/skills.

(Z) Teacher models
some ways to think
about skills invaolved.

()
@ Students ‘,1_1F Students work
ark in small in self-selected,
:EtEr D interest-based
gmupsgan (%) Class reviews groups to try out
exploratory task ideas from new content.
previous day.
(9) Students
(5) Class comes share their
together to ideas/solutions
share ideas, in whole-class
pose guestions. discussion.
- 1 w l
w -w

r
(Z) Teacher () Students
introduces new complete
topic/concept a quick
to students. formative
assessment.

(1) Teacher
introduces new ideas/
skills, followed by
discussion/modeling.

(%) Students work on assigned
readiness-based task, which
reflects assessment data.

OACU
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Tomlinson, 2017



Pedagogies that
support Gifted
and High

Potential
Mathematicians

Table 4.1. Traditional pedagogy v. differentiated pedagogy

Traditional Pedagogy

Differences are not acknowledged, there 1=
mtervention when 1ssues become sigmficantly
obvious.

A peneral comprehension of students'
intelligence is predominant.

There is a simple definition of excellence in

school.

Students’ interests are sometimes taken into
account.

Teaching/learming follows the 1dea of respecting
a manual and a curmculum.

Teaching/learning is focused on contents and
activities noi necessanly linked to context.

In and out of class tasks provide
one option only.

Time management is relatively flexible.
The work 15 mostly based on

written lexis.

Facts and 1deas tend to have one interpretation.

The teacher guides the student's
behaviour.

The teacher solves the problems.
Student assessment 15 done mostly at the end in
order to venfy what was understood.

Classification is standardised.

Ome type of assessment is used.

OACU
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Differentiated Pedagogy

Differences between studenis are studied and constitute the
pomnt of departure of the pedagogical project.

The multiple forms of intelligence are recognised.

Excellence is defined mostly from the individual evolution
in relation with a previous stage.

Students are frequently solicited in order to base the
teaching on their interests and motivations.

Teaching/learming takes into account the availabality,
interests and profiles of the students.

Teaching/learning is focused on the acquisition of essential
skills, in order to value and understand the concepts and
relevant knowledge.

Various options are available for in and out of class tasks.

Time is managed in a flexible way, in accordance with the

students’ needs.

There are diversified teaching/learning materials.

Facts and 1deas tend to have vanous possible
interpretations.

The teacher promotes the acquisition of an autonomous
learming abality.

Students help their classmates and the teacher to solve the
problem.

Student assessment 15 continwous and repeated m order to

adapt the teaching to the students’ needs.

The teacher negotiates with the students, defining
individual learning goals for the whole class.

Student assessment methods are diversified.

Mote: This table proposed by the Portuguese Mational Association Study and Intervention in Gifted Education (Associagdo
Nacional para o Estude e a Intervengdo na Sobredotacdo) was translated from Portuguese to English by the author.

OECD Education Working Papers (2021)



Traditional Pedagogy v. Differentation Pedagogy

Students' interests are sometimes Students are frequently solicited in order to base the
taken into account; teaching on their interests and motivations;
Teaching/learning is focused on contents and Teaching/learning is focused on

activities not necessarily linked to context; the acquisition of essential skills, in order to value and

understand the concepts and relevant knowledge;

Facts and ideas tend to have one interpretation; Facts and ideas tend to have various possible
interpretations;
One type of assessment is used. The teacher negotiates with the students, defining

individual learning goals for the whole class;

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.

OACU
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Successful
learner, confident
and creative
individual, and

active and
informed
citizen



Pedagogy
/Practice

*1: Ability Grouping
*2: Challenging Tasks
*3: Modifying a Task
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Pedagogy /Practice 1: Ability Grouping

Not all student groupings are We are unsure as to what What exactly teachers mean by Ability grouping has long been
the same extent ability grouping is ability grouping... still need to a controversial practice.
becoming conflated with or be investigated.
embedded in differentiated
instruction.

Differentiated instruction has been presented as a positive
approach to meet the needs of diverse learners.
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Using data for ability grouping and
differentiation

Pros Cons



Using data for ability grouping and
differentiated instruction

e Data use has been associated with improved e Data can also foster inequity which lead to
student achievement or schooling practices narrow assumptions about student ability.
e Data can be a powerful tool to push teachers e Data do not always lead to new
to challenge assumptions about student interpretations about student ability.
ab|I|ty and reflect on their instructional e Data are used one time to place students into
practices. classes or remediation groups in which they
e Assessment data play a large role in remain for the duration of the year.
differentiated instruction in the form of e Assigning students to homogeneous groups
student grouping. by ability levels also assumes that learning is
e Some teachers adopt groupings that are a linear process requiring the acquisition of
flexible and changed weekly. discrete skills.

Park & Datbow (2017)



Vic. Gov. Issues in the Teaching of

Mathematics, Ability Grouping

Take Out

There is no evidence from research
syntheses and meta-analyses to
suggest that between class ability
grouping (i.e., streaming/tracking)

is associated with improved
mathematics achievement. While
small positive achievement benefits
have been reported for gifted students
undertaking specialist programs and
for within class ability grouping under
certain conditions, the research that
underpins these two claims tends not to
consider the impact of ability grouping
on students’ self-confidence, efficacy,
or long-term social standing.

Take Out

The opportunity to learn mathematics
in mixed-ability classes leads to
better cognitive and social outcomes
than learning mathematics in classes
grouped by ability (i.e., streamed or
tracked classes).

Take Out

Lower and middle-attaining students
achieve more in mixed ability
classrooms than they do in between
class ability groups (i.e., streamed
classes). Higher attaining students
appear to do equally well in either
classroom organisation.

OACU
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There is no evidence from research
studies that ability grouping between
classes (i.e, streaming or regrouping) is
associated with improved mathematics
learning outcomes for all students.
However, there is evidence that the
longer students remain in ability
groups, the greater the achievement
gap between lower and higher-
attaining students becomes.

Take Out

Small, flexible groups formed for the
purpose of addressing an important,
specific, shared learning need can be
highly effective in improving student
mathematics outcomes particularly
where the teaching is informed by
reflection and feedback.

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

OACU
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Fourth

Challenging tasks facilitate
autonomy -2 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?




OACU

Jamie’s diagram

L
I % : ,
2

l

_._-
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Diezmann & Watters (2000)
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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.

OUACU
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Figure 2 |6
Six People Shake Hands

Diezmann & Watters (2000)
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Jamie then asked how | QO (f/(ﬁ% G

Figure 3
many handshakes there Rainbow Tens

would be if 100 people
each shook hands with
one another

Diezmann & Watters (2000)
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Diezmann & Watters (2000)
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I Pedagogy /Practice 3: Modifying a Task

Teachers can differentiate

Learning
environment

According to

e m

Student characteristics

Learning Profile

NSW DoE - Differentiated Learning, 2024; Tomlinson, 2017



More than one answer

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




Working backwards




Multi-Step

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




Writing worded problems




Generalise

Circle the
even

numbers:

2510172130

o




Open-ended questions

249 x 17 =




Provide justifications

Which is more?
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* 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. /

> 4




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

Standardised Mathematics Test

Reasoning

Problem Solving

Understanding

Fluency

Statistics and Probability

Measurement and Geometry

Number and Algebra

B 1 February Grade4 mDecember Grade3 ®June Grade3 M February Grade 3

45

OACU

AUSTRALIAN CATHOLIC UNIVERSITY

KEY

. Individual student result

o Mational average

Range of achievement for the middle
80% of Year 3 students in Australia

Numeracy
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Unpack scenario

What do | What How do What

you more do you pedagogies/
already you need support practices will
know? to know? | your you

mentee? | implement?
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