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Key Take-aways

 Learn the overlapping nature of MLD
* How to use CRA model to teach students
* Introduce the Bar Model to solve word problems




“We teach who we are”
(Palmer, 2019, p. 16)

| am a Mum, Teacher and Academic




Think Pair Share: Please explain
what you know about MLD in
your context.

Image Sze (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




he overlapping nature of LDs (Grigorenko et al., 2020; Hendren et al., 2018)

Attention Deficit Disorder/Attention Deficit Hyperactivity
Disorder

Dyslexia Dyscalculia

Autistic spectrum
disorder (ASD)

Dysgraphia

Dyspraxia

Image (Kirby, 2024)




COGNITIVE
SKILLS

MATHS ANXI

MATHS LANGVY
AND SKILLS

Image Sze (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




what IS
DYSCALCULIA? Think Par Share:Please

(/‘byscalculia can be caused by explaln What YOU know abOUt

“YiDyscalctliaismtypeorlcaming deficits with one or more of the dyscalculia.

8 disability characterized by poor

math performance. 5 -
paror working memory and attention

“dyst fromithe Greek, meaning Hilll \m\apping symbols to quantities

Dyscalculia = math learningidisability,
Dyslexia = readmg;learnmg dnsabmty \fﬁfc;’ﬂv? fu"m::":ngk -
3ilil =\ visual or spatial skills

X 288

l only have math have bothimath &
difficulties reading difficulties

| following:

Learning
Disabilities

Dyscalculia

Up to 14% of students with learning
disabilitiesihave dyscalculia

Students have difficulty with a

variety of math tasks, such as:

computation  word problems

|
number sense. math reasoning 3
T ERTE making change 1 2
counting geometry

M‘V-\N interpreting math symbols dentsBacatse Image Orton Gillingham Academy (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.



Think Pair Share: Please explain

what you know about the
connection between dyslexia and
MLD.

Image Sze (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




Dyslexia and MLD (Grant et al., 2020)
(6 Louis seLey

Maths Difficulties: Dyslexia or Dyscalculia?

Spatial awareness &

e Reading word problems and
pattern recognmon

processing language @

@ Basic number sense

Maths
@ Understandng vocabulary (though

anxiety
Ability to estimate (sometimes concepts are challenging)

this is a strength) Oral counting,
especially Writing and presentotlon@
backwards

Ability to work holistically and see
connections is often a strength @ Place value & Generally able to read numbers @
sequencing numbers

Basic number sense, e.g. knowing

Place holding in long calculations; Memory of hat "3"
makes "silly"” errors number facts whdh s ool
Mental, Ability to compare numbers @
Showing working out and checking oral &
work abstract Estimation skills @

work
@ Maths vocabulary

Generalising and transfering
learned procedures to different
mathematical problems

Reading & understanding
word problems

Unaffected Affected areas
@ areas of maths O Duyslexia . Dyslexia and dyscalculia O Dyscalculia @ of maths Image Louise Selby (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




Dysgraphia and MLD (Gomez et al., 2017)

Dysgraphia is a
learning disorder in

written expression. T /1 2 L =
94 33}9(‘ 71 o) LTI Te>-
It Is estimated that 5 to b~ -

20 percent of all
children have some
type of writing deficit
like dysgraphia ( Dohla
& Heim, 2016;
McCarney et al., 2013;
Rosenblum et al.,
2010).




Dyspraxia and MLD (Gomez et al., 2015)

Uyspraxiaand - wrsiing

maths difficulties | ros

{ Research has suggested that a large proportion (alfhough
: i not all) of individvals with dyspraxia struagle with maths.: _

; ' Physical Difficulties with

di ‘cblhes@, Working Visval- estimating
/ drawmq mewmory perception  numbersona
e s,  difficulties. difficulties.  wental number
line.

FACEBOOK.COM/THEBLOGWITHONEPOST

(c) The University of Melbourne <2024> This co

Image Natalie Williams
(2024)

ntent is protected and may not be shared, uploaded, or distributed.



ADHD and MLD (Kuzmina et al., 2021)

Is ADHD a Learning Disability?

Is ADHD a Learning
Disability?

ADHD is not a learning disability. Instead,
it is a neurodevelopmental condition
resulting in symptoms of inattention,

hyperactivity, and/or impulsivity. These
challenges can impact learning but do not
directly cause deficits in academic skills,
such as math, language, or writing.

Image Choosing Therapy (2024)

wp choosing therapy

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




1/

Manipulatives

— e ——————

(Eqragiannakis & Cooreman, 20

Spend longer on
manipulatives ' ’j

(Kyriakidou-Christofidou, 2016).

.

b

(Karakog & Alacaci, 2015).

sk IMPOR-TANT
\/

T Belonging
quity Image Sze (2024)
SIS SIS IS S/

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.



Explicit teaching of vocabulary

Definition Fact
Somehmes Single
A lefter lefters car? béﬁ(
(Qp(esm)rs a wrRen to abbreviate
nunbes 1N o ds/\b“’jbe(NS
KN4t algebra.
Q\ﬁeb\m Leﬁés nust
f \F@pfdejﬂ numbers
- Pronumeral 10 algebra.
xamples \/ Non-examples
ol s 2 cats
2 ¢ & C 1§ an
% abbreviahion for
\cat and 't does
not vep(e,se(‘ﬁ‘ &
number.

Image Sze (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.




Explicit teaching of vocabulary

| (4

Etymology of Math Vocabulary

Perimeter

Around (Greek) to Measure (Greek)

Images from Made for Math (2024)

(c) The University of Melbourne <2024> This content is protected and may not be shared, uploaded, or distributed.



Multiplication

Please turn and talk as to how
you would teach multiplication

13 x 12 = to a child with MLD.




Multiplication

13 x12 =




Teaching Fractions
2/5 + 1/3 =

How have you taught
your students fractions?




Slide with two columns of content

» Step 1: Make the first fraction

» Step 2. Make the second
fraction

» Step 3: Place the two
fractions together

Image (Sze, 2024)




Teaching Decimals
1+ .4+ .02 =

How have you taught
your students decimals?

Image (Sze, 2024)



Teaching Decimals
1+.4+.02=1.42

Image (Sze, 2024)




Teaching Decimals
2.13+1.54 =

How have you taught

your students decimals?




Teaching Decimals
2.13 + 1. 54 = 3.67

Image (Sze, 2024)



Teaching Decimals
1.3x1.2=

How have you taught

your students decimals?

Image (Sze, 2024)



Teaching Decimals

Image (Sze, 2024)




Multisensory Manipulative-based Mathematics (Dyscalculia UK, 2024,
Yoshimoto, 2024)

- My lesson plan

Lesson Intention

) Warm Up o maths faCtS TOSOIVeWmdPrObIEmSusinQteBarM;del M
(fluency), number talk etc. S—

* Review — review of previously
learned concepts, skills or
operations.

* New concept
* Word problem
 Summary

CREATED WITH @ USING sxe-rr;uwov'/j»
7 INSPO BY GOLIVIERCANTIN

Image (Sze, 2024)



&) Singapore Maths and MLD

>
‘\s\\ 2

(@) 72222 @Y 777203 777 @) 72 @) 72

Number Sence ‘ceeing mathe' Language of
mathe

MASTERY OF NUMBER T At MATHE USG SINGAPORE MATHS

SENSE IS THE HALLMARK OF MANIPULATIVES (CPA/CRA ENCOURAGES COMMUNICA-
SINGAPORE MATHS. TION AND COLLABORATION

AMONG STUDENTS

Image (Sze, 2024)




Bar Model (Osman et al., 2018)

Whole
?

« Bar modelling helps students
to decide which operation to .9

use (Bruner’s pictorial part) 4 — A
» Students learn to complete _ ?
the calculation once the bar

model has been constructed

 Can be used across different
mathematical strands

Image (Third Space
Learning, 2024)



Bar Model (Aust. Academy of Science,2022)

» Step 1: Read the problem

» Step 2: Rewrite In a sentence
» Step 3: Who and What?

» Step 4: Draw the unit bar

» Step 5: Chunk the problem

» Step 6: Solve

e Step 7: Write in a full
sentence

Image (Sze, 2024)



Example (Aust. Academy of Science,2022)

* Mariko spent 2/3 of her 0+ 30 - -
money at the shopping centre
and had $10 left. How much > -

money did she spend at the - s

shopping centre? ———

Image (Third Space Learning , 2024)



Example (Aust. Academy of Science,2022)

A method of representing

° Step 1. Read the prObIem maths problems pictorially. It
. . : - has been popularised by the
Step 2: Rewrite the question Singapore Maths teaching

as a sentence method.

» Markiko spent $10... at the
shopping centre



Example (Aust. Academy of Science,2022)

e Step 3: Who and What?

The first sentence

e Step 4: Draw the unit bar o s e
t2/3 of h
» Step 5: Chunk the problem 610

left. What is our first
chunk?




Example (Aust. Academy of Science,2022)

» Mariko spent 2/3 of her

money at the shopping
centre. She had $10 left. How

much money did she spend at
the shopping centre?




Example (Aust. Academy of Science,2022)

 Step 6: The final unit has a value of $10.
« $10 + $10 + $10 = $30

» Step 7. Write the answer in the sentence:
« Mariko spent $20 at the shopping centre




am\\/hat you can do
f for your school..

Diversity is a fact.
Equity is a choice.
Inclusion is an
action.

- Belonging is an
outcome.

|‘ -~ - - ~ ~
i ’ _— - T "-.
- ~
-’




Staying in touch

Please stay in touch
with me and let me
know what you are Dr. Jennifer Sze PhD

doing with your Lecturer in Learning Intervention |

students In your maths Dyslexia & Dyscalculia | Foundatio...
class.




References

* Ciobanu, M. (2015). In the middle: Using Singapore's model-drawing approach for solving word problems. Gazette-Ontario Association for
Mathematics, 53(4), 17.

« Gomez, A., Piazza, M., Jobert, A., Dehaene-Lambertz, G., & Huron, C. (2017). Numerical abilities of school-age children with Developmental
Coordination Disorder (DCD): A behavioral and eye-tracking study. Human Movement Science, 55, 315-326.

« Gomez, A., Piazza, M., Jobert, A., Dehaene-Lambertz, G., Dehaene, S., & Huron, C. (2015). Mathematical difficulties in developmental
coordination disorder: Symbolic and nonsymbolic number processing. Research in Developmental Disabilities, 43, 167-178.

 Grant, J. G, Siegel, L. S., & D'Angiulli, A. (2020). From Schools to Scans: A Neuroeducational Approach to Comorbid Math and Reading
Disabilities. Frontiers in public health, 8, 469.

» Grigorenko, E. L., Compton, D. L., Fuchs, L. S., Wagner, R. K., Willcutt, E. G., & Fletcher, J. M. (2020). Understanding, educating, and supporting
children with specific learning disabilities: 50 years of science and practice. American Psychologist, 75(1), 37-51. https://doi.org/10.1037/amp0000452

* Hornigold, J. (2024). Dyscalculia Association UK. (2024). Online Accredited Courses. Access:
http://www.dyscalculiaassociation.uk/services.asp#training

* Hough, S., Gough, S., & Solomon, Y. (2019). Connecting the everyday with the formal: the role of bar models in developing low attainers’
mathematical understanding. In Eleventh Congress of the European Society for Research in Mathematics Education (No. 9). Freudenthal Group;
Freudenthal Institute; ERME.



https://psycnet.apa.org/doi/10.1037/amp0000452
http://www.dyscalculiaassociation.uk/services.asp#training

References

» Kanevski, M., Booth, J. N., Oldridge. J., McDougal, E., Stewart, T. S., McGeown, S., & Rhodes, S. M. (2022). The relationship between cognition
and mathematics in children with attention-deficit/ hyperactivity disorder: a systematic review, Child Neuropsychology, 28(3), 394-426.

+ Karakog, G., & Alacaci, C. (2015). Real world connections in high school mathematics curriculum and teaching. Turkish Journal of Computer and
Mathematics Education (TURCOMAT), 6(1), 31-46.

« Karagiannakis,G. and Cooreman, A. (2015). Focused MLD intervention based on the classification of MLD subtypes, in S. Chinn (ed.) The
Routledge International Handbook of Dyscalculia amd Mathematical learning Difficulties (pp.265-7). Routledge

 Kuzmina, Y., Ilvanova, A., & Kanonirs, G. (2021). Inattention, hyperactivity/impulsivity, and mathematics: Exploring gender differences in a
nonclinical sample. Research in Developmental Disabilities, 119, 104-107.

* Morin, L. L., Watson, S. M., Hester, P., & Raver, S. (2017). The use of a bar model drawing to teach word problem solving to students with
mathematics difficulties. Learning Disability Quarterly, 40(2), 91-104.

+ Osman, S., Yang, C. N. A. C., Abu, M. S., Ismail, N., Jambari, H., & Kumar, J. A. (2018). Enhancing students’ mathematical problem-solving skills
through bar model visualisation technique. International Electronic Journal of Mathematics Education, 13(3), 273-279.

+ Ozdem-Yilmaz, Y., & Bilican, K. (2020). Discovery Learning—Jerome Bruner. In: Akpan, B., Kennedy, T.J. (eds) Science Education in Theory and
Practice. Springer.

* Price, G, R., & Ansari, D. (2013). "Dyscalculia: Characteristics, Causes, and Treatments." Numeracy 6(1). DOI: http://dx.doi.org/10.5038/1936-
4660.6.1.2

*  Purpura, D. J., Napoli, A. R., Wehrspann, E. A., & Gold, Z. S. (2017). Causal connections between mathematical language and mathematical
knowledge: A dialogic reading intervention. Journal of Research on Educational Effectiveness, 10(1), 116-137.

+ Said, S. N., & Tengah, K. A. (2021). Supporting solving word problems involving ratio through the bar model. Infinity Journal, 10(1), 149-160.

+ Sharma, M. & Chinn, S. (2022). A Model for Acquisition of Numeracy by Children. Retrieved:
https://mathlanguage.wordpress.com/author/mathlanguage/

* Yoshimoto, R. (2024). Multisensory Manipulative-based Mathematics Handout. Professional Development Course.



https://mathlanguage.wordpress.com/author/mathlanguage/

MAV24

ASSOCIATION OF VICTORIA

CONFERENCE

ION IS FULL
: (Year 3 to Year 8) Support

Be |n |tt0 W]’Nl students with mathematics

®
. ® @
¢ © o e 2

learning difficulties (MLD)

@
]
j’o. ¢ 4 :
®
) : H :
- e 2 ®
e < ES °
® . ® .
¢ . . % Remove from Favourite
@
A -
@
S R . & Complete the Survey
© ® ° @ : ® ..
= 2 o ©-9 @ ..
. e o % . @® Description
® ¢ ® e ® ¢
. “ 5 %
B3 ® e P - ®
® & —
4 ™ :,. * ., /= Speaker
o. é 0. .‘ ® ° .
f . 2 o § Dr Jennifer Sze
@ £
° & o ‘. .. " Lecturer in Learning Intervention -
¢ o . S @ The University of Melbourne
» & Q ‘ P
* B ° ¢ ® ®
& l
® £} ° @ ;. ® @ ° ..0



	Slide 1
	Slide 2
	Slide 3: Acknowledgement of Country
	Slide 4: Key Take-aways
	Slide 5: “We teach who we are” (Palmer, 2019, p. 16)
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Dyslexia and MLD (Grant et al., 2020)
	Slide 12: Dysgraphia and MLD (Gomez et al., 2017)
	Slide 13: Dyspraxia and MLD (Gomez et al., 2015)
	Slide 14: ADHD and MLD (Kuzmina et al., 2021)
	Slide 15
	Slide 16: Explicit teaching of vocabulary
	Slide 17: Explicit teaching of vocabulary
	Slide 18: Multiplication
	Slide 19: Multiplication
	Slide 20: Teaching Fractions
	Slide 21: Slide with two columns of content
	Slide 22: Teaching Decimals
	Slide 23: Teaching Decimals
	Slide 24: Teaching Decimals
	Slide 25: Teaching Decimals
	Slide 26: Teaching Decimals
	Slide 27: Teaching Decimals
	Slide 28:  Multisensory Manipulative-based Mathematics (Dyscalculia UK, 2024; Yoshimoto, 2024) 
	Slide 29
	Slide 30: Bar Model (Osman et al., 2018)
	Slide 31: Bar Model (Aust. Academy of Science,2022)
	Slide 32: Example (Aust. Academy of Science,2022)
	Slide 33: Example (Aust. Academy of Science,2022)
	Slide 34: Example (Aust. Academy of Science,2022)
	Slide 35: Example (Aust. Academy of Science,2022)
	Slide 36: Example (Aust. Academy of Science,2022)
	Slide 37: What you can do for your school…
	Slide 38: Staying in touch
	Slide 39: References
	Slide 40: References
	Slide 41

