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S App Download Instructions

Step I: Download the App ‘Arinex One’ from the App Store or Google Play

App Store Google Play

Step 2. Enter Event Code: mav

Step 3: Enter the email you registered with
Step 4. Enter the Passcode you receive via email and click ‘Verify'. Please be sure to check

your Junk Mail for the email, or see the Registration Desk if you require further

assistance.
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Keynote

| think | already do
some of that?
Noticing the now and
framing the future of
classroom pedagogy

Katherin Cartwright




% THE UNIVERSITY OF [}
- SYDNEY "‘" Embodied Learning in Early

Mathematics & Science

‘I think | already do
some of that?’:
Noticing the now
and framing the
future of classroom
pedagogy

Dr Katherin Cartwright

&

THE MATHEMATICAL
ASSOCIATION OF VICTORIA




What we already know

* Young children like getting up and
moving and being active!

e Children like to learn in different ways

* As ateacher| have to use a range of
representations

* Children are creative

* Mirroring and repetition are important
for young learners (learning by doing)

* Meaning making is importantin
mathematics




“l Noticing the now ... In the classroom

Identifying patterns using hands

Counting area using stepping Drawing mathematical stories



“l Noticing the now ... In the research

Way & Ginns, 2024

“While basic gestures come “Early learning about aspects of  “Although early drawing development
naturally and do not need to be the physical environmentsuch  comes naturally to children, applying
taught (e.g., pointing), mathematics as perspective, structures, drawing skills to self-created
knowledge that requires explicit measurable attributes, mathematical representations and to
instruction can be supported by sequence, and position may be  the production or interpretation of
using planned accompanying more effectively achieved diagrams is not necessarily a natural
gestures” through experiences that extension of that development.
Martinez-Lincoln et al. (2019) facilitate spatial exploration Children need support to

relative to the positioning of a ‘mathematise’ their drawings”

|dentifying patterns using hands child’s own body” Dakermannetal.  Bobis & Way (2018), Ginsberg et al (2008)
(2017)
Counting area using stepping Drawing mathematical stories




The ELEMS project " Wi

s — v ~—

The foundation of the ELEMS project is a synthesis of research
findings from the fields of neuroscience, psychology and
education (including our own studies) indicate that a focus on
haptic modes of learning (touch, body movement, gesture,
tracing), and on the development of emerging mathematical
drawing, can enhance children’s learning by focusing their
attention on essential properties, structures and relationships.



Conceptual Body Movement
Scaling-up the size so children
become actors in the
representation.

Gesture & Tracing

In-air co-speech gesture by
teacher and children.
Touch-tracing to activate
sense of touch.

o
\“‘ ’Embodied Learning in Early
Mathematics & Science

Drawing

Ensuring natural drawing
development and supporting
transition to mathematical
drawing.



leacher
comment

“It's probably that as
an educator, you're
probably already
using so many of
these strategies
[activities], but |
think it's important
to ask why or how
you can enhance
it.”



“| Framing the future of classroom
pedagogy

Continue to do what you already do ...
noticing the purpose



Practical example: Finger counting

—
Did you...

* Have palms or back of hands facing?

e Start with right or left hand?

 Start with closed fist or open hand?

* Hold your hands vertically, horizontally, other?

e Start to count with your thumb, pointer, little finger, other?
e Use the same order of fingers on your second hand?

Use your fingers
to count to 10

)
\‘"‘ Embodied Learning in Early
Mathematics & Science
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Embodied Learning in Early
Mathematics & Science
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Practical example: Finger counting

LR - wmmﬂW-r >
e

From the research...

* Neuropsychological evidence on the

importance of ‘finger sense’ (finger gnosis)
and fine-motor skills (finger movement) in

early number development
(Barrocas et al., 2020)

Overlapping neural pathways in the brain that
are activated when thinking about our own

fingers and thinking about numbers
(Chinello et al., 2013; Penner-Wilger & Anderson, 2013).

Training 5/6-year-olds to use their fingers to
represent numbers and for finger counting,
improves their mathematical problem-solving
abilities

(Gracia-Bafalluy & Noél, 2008; Ollivier et al., 2020)



Practical example: Finger counting

We recommend:
* Allyoung children (4-6 years)

In the ELEMS project Phase 2: we
assessed 320 P-2children from 8
preschools/schools and found:

* Greatvariety in methods for using
fingers,

* Some children who could not
represent numbers with their
fingers,

 Many children who hid their
fingers from view while using them
to calculate,

e Some children who made no
attempt at basic calculations that
could have been easily achieved
via fingers.

“t‘ 'Embodied Learning in Early
Mathematics & Science

should be supported to develop
effective use of their fingers to
represent numbers, count, and
model basic addition and
subtraction. (Jordan et al., 2008)

It is advantageous to learn
continuous left-to-right finger
counting to strengthen the ‘mental
number line’ (Moeller et al., 2011).




“The research project has introduced to me the
intentionality of it. I've gone from doing it randomly, with my
brain not actually realising what it’s doing, to ‘oh wow’, this
actually has evidence-based purpose and can actually really
help children to build connections and understandings”
Teacher comment



This is a triangle

* What grade would you expect
students to know what a triangle
iS?

* sort, name and create familiar shapes;

recognise and describe familiar shapes within

objects in the environment, giving reasons
VC2MFSPO1




Is this also a triangle? What wouldyou expect

them to say as why?

 What about knowing thisis a
triangle? The same time?

* make, compare and classify familiar
shapes; recognise familiar shapes and
objects in the environment, identifying the
similarities and differences between them
VC2M1SPO1

For the assessment, had to mention 3 sides to be fully correct




“l What year 1’s said ... apart from three-ness

* Noitlooks like a house top * Yesifyou look upside down
* No because its in diagonally * Said no because it has a line pointing right where this one is straight
* No because its bigger and its rotated * Traces around both - says no it doesn’t look like it

What might this tell us about students’ prior experiences with triangles?

* Noldon’tknow * Yesbutits up side down

* No,justno * It’sadiagonaltriangle

* "Nobecause its sideways * Yesfacing the otherway and it’s longer and not straight.

* No because if you put it straight it will still be pointing to the right so it

won’t make a triangle * Yes because its a line like a triangle and has a point at the top
* No because its bended * Don’task me!Ifyou turn it this way maybe but right now it isn’t
* No because that line’s too long and that line’s too long * Said yesyou can look at it from a different angle
* No because It’s not the same as the first triangle . ;;ecsebgg\?v%se if a triangle is shaped on another side its still a triangle like




How might using an embodied
approach assist students in
understanding that these are

both triangles?







Practical example: Representing the concept of ‘triangle’

ptual Body I\/Iem‘ L
21

Gesture & Tracing

'

P

Share your ideas

A\

’ L]
]
-

J




Make a triangle

* Tracing around pattern or attribute blocks

* Making triangles with your fingers, arms
or whole bodies

* Drawing triangles with chalk outside and
walking around the shape

* Airdraw a triangle and have a partner
copy it

* Trace a given triangle then draw yourself
(eye open then eyes closed)

* Make a triangle shape with glue and
sand, then trace

T







“| Example tasks for representing
numbers ... from this to that

Play provocation: set up Children count aloud and Teacher models number  Students locate missing
an area or table with large show matching number line and skip countingon numbers between

scale numbers on cards of fingers board decades on a number line
to trace on paper

Educator models making Children hold a specified Constructa floornumber  Students construct a floor
the number using air number of fingers out of  line for skip countingtwos numpber line to display
tracing, children copy sight. or tens, emphasising multiples of ten, with the
(eyes open, eyes closed) For example: sequencing and equal addition of asking

trace numbers eyes closed spacing students to locate various
(sandpaper, in foam or hands over head Children physically skip 2-digit numbers relative to
sand) create large-scale  hands under table (jump) alongthe number  the nearest multiple of 10

h 4 numbers to walk along line




Key takeaways:

* small pedagogical changes can make
huge differences

* the development of quality pedagogical
practices come from both research and
the classroom

* using a variety of representations in the
mathematics classroom supports
students future learning




Wik

THE UNIVERSITY OF . ‘
SYDNEY ¢ 44 Embodied Learning in Early N2W | Education
Mathematics & Science Strategic Research Fund

Sydne.y School of Education In collaboration with NSW Maths
& Social Work (ELEMS) Strategy Professional Learning

Embodied Learning in Early Mathematics and Science

Acknowledgment of the research team

Research Team

Associate Professor Jennifer Way (EC & Primary Mathematics, STEM)

Associate Professor Paul Ginns (Educational Psychology)

Associate Professor Christine Preston (Primary Science)

Dr Katherin Cartwright (Project Manager & Teacher mentor, Primary Mathematics)
Dr Amanda Niland (Early Childhood Education)

Dr Jonnell Upton (TESOL & Cultural Diversity)



references

* Bobis, J.; Way, J. (2018). Building connections between young children’s
representations and their conceptual development in mathematics. In Forging
Connections in Early Mathematics Teaching and Learning; Lai, M., Muir, T.,
Kinnear, V., Eds.; Springer: New York, NY, USA, 2018; pp. 55-72

* Dackermann,T.; Fischer, U.; Nuerk, H.C.; Cress, U. (2017). Applying embodied
cognition: From useful interventions and their theoretical underpinnings to
practical applications. ZDM Math. Educ. 2017, 49, 545-557.

* Ginsburg, H.P.; Lee, J.S.; Boyd, J.S. (2008). Mathematics education for young
children: What it is and how to promote it. Soc. Pol. Rep. Soc. Res. Child. Dev.
2008, 22, 3-23.

* Martinez-Lincoln, A.; Tran, L.M.; Powell, S.R. (2019) What the hands tell us about
mathematical learning: A synthesis of gesture use in mathematics instruction.
Gesture 2019, 17, 375-416.

*  Way, J.; Ginns, P. (2024). Embodied Learning in Early Mathematics Education:
Translating Research into Principles to Inform Teaching. Educ. Sci. 2024, 14, 696.
https://doi.org/ 10.3390/educsci14070696




w
9
y 4
T,
(2 4
T
LL
Z
O
9

<
[a'd
o)
T
N_m
O
E O
WHN
e
=
<0
>
w3
T un
=<

<

Questions

o o.-. P210.0

®
®
&
..
®
®
&
..
o ®
..
&
.‘
.. .‘
o ® o ®
e oﬁ..
.oo-o.o”o.
ooooo
®
..
..




MAV24

THE MATHEMATICAL

ASSOCIATION OF VICTORIA
CONFERENCE

e ‘. . [
@ o @
,,. P :
.. o. '. : :
5 ° ® » °
L ] ~ . ®
® [ ] _ @ .' @ .
L @ iy ® .. : ..'
by o -~ . o eooes
® ... @ . ’
o > -

Tha’hk VOLE MA\{25 Conference, Complé’[é_"j

AR . Morning Tea



MAV25

CONFERENCE

4 AND 5 DEC 2025



MAV24

THE MATHEMATICAL
CONFERENCE

ASSOCIATION OF VICTORIA

° [ ] ..0.'...\0';0:.....‘-..’

° e’ o > °
2 o o o <
® i S s PURL B ..;“.‘Dn... "o, -
* o’ A Dol Aol Y ”'3"?0".'.-
e 4 ."o‘ . ® P @wo T ¥ g
o_ ¢ N ., o n®
o o o _9,°
. 53 L
® o L] ° @

A02 - (Year 1to Year 6) Supporting

. o, o8 * e i . .
@a °, "’ ' 9t
(] ] g’ ' a .
Be in it:to WIN!:-
o } [ '
te a yob High Potential and Gifted Learners in
L k3

L] - .
% o ’ o e Mathematics
e @ L 4 o. :
° ° @ . °
> q ® » .. °
@ @ - ® ° e
[ ] .
.. > ® : . : %¥ Add to Favourite
° °
® N L] ... :
R o’ . g - [4 Complete the Survey
(&)
« el c 3 .
- - . il o (@ Description
° ~ @ oF °
@® @
® . -~ o L ] o
® ~ e+ 9 o A= Speaker
DR S :
¢ = ° o 3 .. e .
° @ P © AN 4 Dr Chrissy Monteleone
o ° = ‘ ACU
> L & @ @
)
° @ ‘ IS
° [ ®
[ 4 ® &
° o
o Q @
° ° )
@ ® &
[ PY [ ] ° ®
2 ° Q
@® ® =3
. I} @ °
@
[ ] @ ®
@ 3 @
L ] o Y ( ] °
© [ ® PY ‘.
o ©
o -



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Keynote 
	‘I think I already do some of that?’: Noticing the now and framing the future of classroom pedagogy
	What we already know …
	Noticing the now … in the classroom
	Noticing the now … in the research
	The ELEMS project
	Embodied modes of representation
	Teacher comment
	Framing the future of classroom pedagogy
	Slide Number 21
	From the research...
	Slide Number 23
	“The research project has introduced to me the intentionality of it. I’ve gone from doing it randomly, with my brain not actually realising what it’s doing, to ‘oh wow’, this actually has evidence-based purpose and can actually really help children to build connections and understandings” �Teacher comment
	This is a triangle
	Is this also a triangle?
	What year 1’s said … apart from three-ness
	How might using an embodied approach assist students in understanding that these are both triangles?�
	Polygon loops – �year 2
	Slide Number 30
	Make a triangle
	Slide Number 32
	Example tasks for representing numbers … from this to that
	Key takeaways: 
	Slide Number 35
	references
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40

