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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.




MAV24

THE MATHEMATICAL
ASSOCIATION OF VICTORIA
CONFERENCE

R T .'o:...quOOCOo..-.-_._
..o. .o' 08" o oS ST “‘-‘O.. ."..'.
g o. os? - e ':;..y w®e ..-.‘o.. ... ._W.;.: ..... ...:.‘?'-’,': .f."." :
300. *e..: > .A.;..;f") -9 e Heee .‘.'1..
- o =30 Wl Doy 0® °
3 ® g « i B @ 1 ..
I 3 & "
e e N * . \ o e
. L ; I ..’ """""""""" ... A02 - (Year 1to Year 6) Supporting
e I n I t.'t O - ’ B High Potential and Gifted Learners in
te . oo Mathematics
® 9 E}
e v ° -
‘e o @ 4 .' :
e Z : .. P
E < @ ®
e o : » P ¥ Add to Favourite
@ @ ° .’ @
@ e i »° ®
. ° : o : (£ complete the Survey
o. - = L] ? @
o s ° » g @ Description
o = © o :. "
» ¢ ® @ oF ..
. » = o '® ° R= Speaker
° @ o9 @
5 ® ' ° % ® W 2
° [<] o ° Gh i Dr Chrissy Monteleone
2 e @ .
: 2 ® A ° - ACU
@ .o ®
» ¢ o ¢ ®
k) @ ® ‘ @ &
@* @ ® * ®
L & @ @
® ® L] ® @
o @
° PY  J .‘ o °
® ® ® ® PS &
® ® ° °
® g ® ” ®
o
E) * P ‘. ¢ e ®
© - ¢ ® @
e ® @ [ ] ® &
@ ] % o L ™Y - L )



7’

C

L

s )
...

PEDAGOGY
AND BEYOND

@ .'.o 'o' ’.. @

ooooooo.o~

oooo

w
9
y 4
T
(2 4
L
LL
y 4
O
9

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

|

<



THE MATHEMATICAL M AV24
A ASSOCIATION OF VICTORIA

CONFERENCE

: leferentlatlon | :
POg ithrough afocuson .
- KNDWLEDGE and SKlLLS’g

“.
‘e
..
e O
L ]

(€3

[

@

; Zahra Harvey
R ‘tysterfield Primary School
.‘. 0‘. .o...



Types of Knowledge

Knowledge

Declarative Knowledge Procedural Knowledge

Conceptual knowledge — Skills
or understanding

| know how...
| know that...

Transfers across
multiple situations

Discrete skills or

Foundation for procedures

understanding and
applying procedural
knowledge
Essential for critical sammmmem—1 A sequence of steps
thinking and problem
solving

Building blocks / layers
to connect to
declarative knowledge

A network of related
concepts and
statements




Declarative Knowledge in Mathematics

Big Ideas in Number by Di Siemon

generalising/
algebraic
reasoning

ce | multiplicative | multiplicative

the count value partitioning

Teaching with the Big Ideas
in Mathematics

“a statement of an idea that is
central to the learning of
mathematics, one that links
numerous mathematical
understandings into a coherent
whole”




Example Knowledge Statements

* Counting tells how many items there are altogether.
When counting, the last number tells the total number of
items; It Is a cumulative count. (cardinality)

* Numbers can be represented using objects, words, and
symbols

« Some basic addition and multiplication facts can be
found by breaking apart the unknown fact into known
facts. Then the answers to the known facts are
combined to give the final value.

* TWo numbers can be added in any order; two numbers

can be multiplied in any order (commutativity)
Charles, 2005



https://jaymctighe.com/wp-content/uploads/2011/04/MATH-Big-Ideas_NCSM_Spr05v73p9-24.pdf

Differentiation practices

 Scaffolding / supports / tools

» Concrete — Representational — Abstract
* Differentiating the process, product, approach to task

* Questions / prompts that extend thinking and connections

* All developing the same declarative knowledge — the
same conceptual understanding about mathematics




Differentiated Whole Class Instruction

Big ldea — Numbers can partitioned into their place values




Differentiated Whole Class Instruction

Big Idea — Part-total relationships link addition and subtraction
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Differentiated Whole Class Instruction

Big ldea — Numbers can be partitioned to multiply
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Connecting skills to Big Ideas
(Knowledge statements)

AC

ditive Thinking — Grade 1

Knowledge / Understanding (KNOW)

Skill / Strategy (DO)

Vic Curriculum 2.0

Lvl

I know that....

Il can...

Content Descriptor

One

Addition is putting parts together to make
a total

Numbers can be added in any order

= means ‘the same as’

Subtraction is taking parts away from a
total, or finding an unknown part
Addition and subtraction number
sentences can describe real situations

Add and subtract numbers up to 100
Represent and solve number sentences and one step worded problems/real
life stories (read out by teacher) using:

- concrete materials

- drawings

- fingers
Use concrete materials (eg. 2 colours) to show the commutativity (eg. 2+4=6
and 4+2=6) and patterns (eg. 6+1=7 5+2=7 4+3=7 or 9-1=8 9-2=7 9-3=6)

Use the following addition strategies:
- count on from the bigger number to find the total
- friends of 10
- dice doubles facts
Use the following subtraction strategies:
- count back to ‘take away’
- count up to find the unknown part
- flip a friend of 10 or dice doubles fact

add and subtract numbers within
20, using physical and virtual
materials, part-part-whole
knowledge to 10 and a variety of
calculation strategies (VC2MINO4)

use mathematical modelling to
solve practical problems
involving additive situations,
including simple money
transactions; represent the
situations with diagrams,
physical and virtual materials;
use calculation strategies to
solve the problem [VC2MI1NOS5)




Connecting skills to Big Ideas
(Knowledge statements)

Multiplicative Thinking — Grade 3

Knowledge / Understanding (KNOW)

Skill / Strategy (DO)

vC2.0

Lvl

| know that....

! can...

Content Descriptor

Three

Numbers can be multiplied in any ordereg
2x5=5x2

Numbers can be partiioned to multiply eg;
Exd=3x4+3x4d

(x) means groups of and how many times you
see that number eg 3x6 is seeing 6, 3 times, or
36s

There are connections between times tables eg
10x table is double the 5x table

Multiplication and division are inverse
operations

Division is about sharing (into equal groups) to
find how many in each group

= means ‘shared between’ eg 15= 5is 15
shared between 5 groups

Division is about grouping (making groups of) to
find how many groups

= means ‘split into groups of/how many
groups of’ eg 15= 5is 15 split into groups of
5/how many groups of 5

Division can be solved by repeated subtraction
(as part of grouping)

Think multiplicatively with numbers up to 100

Use the following multiplication strategies:

make/draw an array

model multiplication as repeated addition on a number line

skip counting

known facts, using what you know (5x5 to solve 6x5)

doubling (e.g. the connection between 2's and 4's, 3'sand 6's, 5's
and 10°s)

split strategy (partiioning using addition (9x5=4x5+5x5) -
show using arrays

Use the following division strategies:

model division as on a number line through skip counting forwards
{or backwards)

halving

flip a known multiplication fact (using arrays to show)

skip counting to find how many of that number eg 1243=3, 6, 9, 12
-4lotsof 3

Connect multiplication and division using fact families

multiply and divide one- and
two-digit numbers,
representing problems using
number sentences, diagrams
and arrays, and using a
variety of calcul ation

strategies [VC2M3NO5

use mathematical modelling
to solve practical problems
involving additive and
multiplicative situations,
induding financial contexts;
formulate problems using
number sentences and
choose calculation strategies,
using digital tools where
appropriate; interpret and
communicate solutions in
terms of the situation

VE2M3MOE




The critical importance of reflection

What | am
doing

What | know
about
mathematics

Di

Help students learn to connect mathematics, its ideas,

and its application

[

. What is the relationship between
and __?

’ Have we ever solved a problem like this
before?

‘ What uses of mathematics did you find
in the newspaper last night?

‘ What is the same?
. What is different?

. Did you use skills or build on concepts that
matical?

you use?

1 before
is problem?

. Is there a pattern?

. Where else would this strategy be useful?
. How does thisrelateto __ ?

. Is there a general rule?

. Is there a real-life situation where this
could be used?

. How would your method work with
other problems?

. What other problem does this seem to
lead to?

89 Have you tried making a guess?

— 80 What else have you tried?

, Mathematical
SCOUrse

@ Would another method work as
well or better?

®2 |s there another way to draw,
explain, or say that?



https://education.wm.edu/centers/sli/events/math-day/question-stems_crisher.pdf

Pause - Reflection

* In what way/s are you or your school currently addressing the
following:
 Big Ideas in maths / Conceptual Development
« Differentiating during whole class teaching

* What changes could / would you like to make based on what
you have heard so far?




Procedural Knowledge (Skills)
In Mathematics

« Can be referred to as procedural fluency

« Understanding of the rules and routines of mathematics

« Knowing the series or sequence of steps to follow to solve
oroblems

» Knowledge of the algorithmic skills, techniques and
methods

« WHAT to use, HOW to use it and WHEN to use it

Nahdi and Jatisunda, 2020



https://iopscience.iop.org/article/10.1088/1742-6596/1477/4/042037/pdf#:~:text=Procedural%20knowledge%20is%20a%20series,when%20to%20use%20various%20procedures.

Procedural Knowledge (skills)
In Mathematics

appropriate strategy
Efficiency Solves in a reasonable
amount of time
> Adapts strategy
Procedural s
fluency Flexibility Applies a strategy to a

new problem type

Gets correct
answer

Accuracy

Completes steps
accurately

Graphic Source: Innovamat



https://blog.innovamat.com/en/routine-octahedron-fluency-in-the-classroom/

Guided / Independent Practise

Teacher Student/s
 Explicitly teaching student/s * Working with the teacher to
about skill learn about a skill
» Guiding student/s to practise ¢ Independently or
skill collaboratively practising skill
- Connecting skill to big idea / to achieve procedural fluency

knowledge statement



Skill Progressions

DETAILS

Grade 2 Grade 2 Grade 2 Grade 3 Grade 3 Grade 3 Grade 3 Grade 3
I can identify | ean use my near I can connect I ecan make a I can use the jump I can use the split I can use vertical I can apply the
doubles up fo 20 doubles addition and [friendly number strafegy fo add 3 strategy fo odd 3 addition connection between
subtraction digit numbers digit numbers addition and
subtraction
Using different Breaking up Part-part-total - Moving numbers Jump in place Splitin place With internal zeros | Solving missing

strategies to solve
doubles facts up to
20+20

Mot necessarily
mentally fluent, but
can work it out
using known

strategies

numbers thatare
similar to create
doubles facts

17+15 =15+15+2

usecuisenaire
rods (concrete)
and bar models

cherry diagram
(visuals)

Fact families with
totals less than 20

Missing number
problems less than
20 -counting on to
find the missing
number
Eg7+7=12

around to create
‘friendly” numbers
that assist mental
calculations -
usually, but not
always, a multiple
of 10

48+5 =50+3
25+29 =24+30

values on a

number line

553+226=

553+200
753420
773+6
779

Can start with
jumps of 100 and
10 if needed.
Increase efficiency
with bigger jumps.

*When bridging
the next 10 or 100,
show students how
taking 2 jumps can
help

values to add.

Record vertically

Without

regrouping first E.g.

157+221=
100+50+7
200+20+1
300+70+48 =378

With regrouping
3284236

300+30+8
200+30+6
500+110+14 =624

Without
regrouping

Answers can
initially be
recorded in steps
E.g.

500
589

Then can increase
efficiency without
recording each
individual step

number problems
within fact
families without
calculating (using
reasoning)

E.g. Given that
25+13=38

Then | can solve
38-7=25

Creating equivalent
number sentences
and explaining
their connections

E.g.
20+53 = 10+63
53-20=63-30




Skill Progressions

 Multiplication skill progression

Year

Frep Frep Grode 1 Grode 2 Grode 2 Grode 2 Grode 3 Grode 3
1 can identify 1 con maoke equal 1 con skip count ! con make egual | can make arrays 1 can identify 1egn use the SPLUT | | can use what |
groups that are groups and find the | collections to find groups to represent | to repressnt and multiplication as strategy (oddition) | know fo sohe what
equal and unegual | ol the total and solve sofve multiplicotion | how many times tdont
multiplicotion you kave a number
Counting by 1s to skip counting Fimding the totl Finding the totzl EE.3x6 Parttioningusing | Usewhat you kr =
find the totzl collections by 25, by: by: =6, 3 times addition {kmown facts) and
amount of cbjects | 55 and 10s - Skip counting (by | -Skipoounting(by | =6+6+6 Eg7x6=2%6+5 | addorsubtract
inall groups 25,55, 3sand 10s) | 25,55, 3s5and 10s] | =3 &= X6 Eroups
organising - Repeated addition | - Repeated addition
collections into Finding the totzl Show partitioning |EE 3x6=2%x&6+6
groups, and then pr—— TYYTIT byy: Using arrays OxE5=10%5-5
rows and columns LA HH @888 8| |-skipcoountng (by
to make counting : . B0 0®®®| (2555 3cand10s) | Partitioning o show using arrays

easier

(%] symbal
introduced to
mean Zroups of'
EEZx5=2
groups of 5

- Repeated addition

hACving to
composite units
eg notsschitem
ina group

miake numbers
fgroups smaller
and easier o
caloulate

Wiorking towands
fiuency of
multiplication facts
multiplying by 2, 3,
5,10

Explore
CommutEtivity with
arrays - if you
know 2 x 5, then
you know 5 x 2

Wiarking towands
fluency of
muitiplication facts
muitiplying by 2, 3,
5,40

Worded problems to be tought throughout unit




ldentifying point of need -

EssentialAssessment”

a L]

Prep Grade 1 Grade 2 Grade 2 Grade 3 Grade 3 Grade 4 Grade 5
Represent practczl | Represent and Explore the solve simple Recognise and Recall additon agply place value Use estimation and
situations to model | salve simple connection addition and explain the facts for fo |partition, rounding o check
addition and addition and bebween addition subiraction connection simgle-digit rearrange and the
subtraction subtraction and subtraction problems using & between addition numbers and regroup numiers to | reasonableness of
[WCMMAOTI) problems using a [WMCMMN210E] range of effici ent and subtraction related subtraction | atleasttens of ANSWErs to

range of strategies mental and written | [YORMAI32) facts to develop thousands to assist | calculations

including counting strategies increasingly calculations and {YCRaatES]

on, partitioning {VCMNALOT ) efficient mental solwe problems

and rearranging strategies for (VCMNALSS)

parts (VCMMADSS] computation

) .

I can add and I can solve | can connect I can salve | Can connect I can use addition | | can salve | can use
subtract addition and addition and addition and addition and and subtraction problems with estimation and

subtraction subtraction subtraction subtraction facts placevaluetotens | rounding

problems problems of thousands
1 can count alf 1 can find friends of | | con conmect 1 ean make 10 1 can apply the 1 can make @ 1 ean use the jump I.oan estimate to

i0 aadition and conrection between | friendly number strotegy to odd 4 check the
! can count on subtroction 1 oan identify addition and digit numbers reasonabieness of

! con count an from doubles up to 20 subtroction 1 cgn use the jump Y ONIWETS
! can find friends of | the bigger number strotegy to odd 3 1 cgn use the split
5 1 ean use my near digit numbers stroteqy to odd 4

1 con identfy dice doubles digit numbers

dioubies 1 oan use the spiit

toagn add the 15 strotegy to odd 3 1 can use the
and add the 105 digit numbers compensanon
strategy

I eon use vertical
addition

1oan wse vertical
aaddition

1 cgn soive
equivalent number
FENTENCES
[VCMMALES)




ldentifying point of need — prove Its

Question1

Question 2

Question 3

Question 4

Gaal: | can
connect oddition
and subtraction

9+7=16

Show your working out in the
spoce balow!

N-2=8

Show your working out in the
space below!

7-5=13

Show your working out in the
space below:

15+ 7 =23

Show your working out in the
space below:

Goal: | can use the
jump/split
numbers strategy
to subtract
numbers

368 - 142 =

Show your working out in the
space below:

127-354 =

Show your working out in the
space below:

4534 - 16822 =

Show your working out in the
space below:

5934 - 3,787 =

Shiow your working out in the
space below:

Goal: | con use
vertical addition
with regrouping

326-135=

Show your working out in the
spoce below!

953 -278 =

Show your working out in the
space below:

6,932 - 1581 =

Show your warking out in the
space below!

7541 - 2861 =

Show your working out in the
space below:




Goal setting process

« Based on assessment data
* From the learning progression

PROVE ACHIEVEMEMNT [
REFLECT ON THE GOAL

* When working with the teacher
* Prove its
 EA post tests

SET A GOAL

GOAL SETTING
PROCESS

 Independent Practise
 Practise during whole class teaching
LEARM MOCRE

ABOUT THE GOAL

« Targeted explicit teaching
« Making connections to big ideas

PRACTISE THE
GOAL




Planning in action

Goals 1 can make grraps i repressnt end soifve muiiaicedon 1 can sdenhiy molfplcafion 85 how many tmes yoo fEve & number J can use whed i know fo soles what {gon't
Shudants
Session 1 | TEACHER PRACTISE [arrays gool from week I) HM¥ NUMERACY
Proade a mulbiplication number sentence |like 3 groups of 5 o #®  Foll 2 dice 1o make an array with coursrs. E-g. roll 2 and 4
355 and sheow students how o make an array that represenis and make an array with 2 rows of 4 counters in each.
that rumBer ssnbsncs, ThEn moes] how 1o uss skip courting ta Calculate the fofal numiber of courders by skip counting.
quickly find the tofal. Focus on skip courting by 25, 3s, 55 and Record #he number senb=nce inyour maths bock. Encourags
105, sodoous on mulbiplication by 2, 2, S ane 10 whsn grng shuclEnds 1o wWhite as a numbsr sertence, Eroups af’ and
Arabisme. repeated acdition. Eainlalaanerment
Explicithy t=ach lanpuage of columins and rows
Session 2 | PRACTISE MY MUMERACY TEACHER
Rl 2 dice to makos an array with coumbsrs. ELg. roll 2 and 4 and Shoee shucsnis how rrumbssr facis can be connecied (by sdoing or
ke an amay with 3 roses of 4 counters in sach. Calculabs the faking avay a group) esng the mulliphoahion sy bifisme cords
iodal numiber af courders by skip counting. Recard fhes numbssr ) . .
safbEncE inyour malhs ook, Encourags studers 1o writs as a Fuipa ”"m"‘"‘.':“m - wihat muthiplication fxC) s i repressmhng?
number serlence, Eroups o’ and repeated addition. Doyow know this fact already?
flalAspersment N
o oiiotm Hnod, oo you know a fact that s closs or near this ons? Canyou
uses that and ther add or subiract groeps?
Ofrhon 1o hoes cords 2, .3, 5 and 13 1o encourage the skip
counting by 2=, 3s, S5 and 105 E.g- shoe the card for B x 3. 1 you already know Thes Tact, great, 8
you don't, do you know 5 x37 Can you use that to sabes 56 37
*odel how 553 1% one less group of 2, 50 you can =obes thad, then
add on the &t group of 2. Bxd=5ad+3
SessionZ | MY HUMERACY TEACHER PRACTISE
*3mE symbod means ‘Groups of” 5o 2 groups of &2 #  Stucents roll bao dice ard make 3 multiplication
. . aquabon and recornd. Bwdents droey Ehe array ard acd
Provede a problam and shupsnis show Bisusirgcoanters - 3ud shae 2 .
1 - the sk ' an SKira Eroug ar Eroups (rows) using a dittersnt oolour,
oups of 4 - the skip coun
EmLp P OR cross out & growp (roe] 1o hind the answer.
» Shiree wiith cherry model - crovw square at top and leave
L& ¢ A LRT 8B LT g Blarik, thesn draw 2 circles and wribs 4 in sach [or craw £
2 5 dods), then skip courd 1o find the bobal feenke n square ak fop).
Lirk £ repeasted adddion.
IF KEHOWY ABONVE, MOVE O TO SFLIT STRATEDY:




Possible structure to address
knowledge and skills

10 minutes

e 20 minutes

e 20 minutes

Daily Review of foundational year level skills

Whole Class

Explicit Teaching of Knowledge / Concepts
Differentiated student work addressing the
SAME Big Idea

Small group / Individual

EX
INC

nlicit Teaching of Skills to small groups /
Ividual students based on point of need

INO

ependent Practise



Alternative structure to address

knowledge and skills
* 10 minutes Daily Review of foundational year level skills

* 10-15 minutes Whole Class
Explicit Teaching
Concept Development

 10-15 minutes Whole Class

Explicit Teaching and Guided Practise
Skill Development

* 10-15 minutes Small group / Individual
Explicit Re-teaching of Skills to small groups /
Individual students based on point of need
Independent Practise




Non-negotiables

« KNOWLEDGE e SKILLS
« Breakdown of the knowledge « Breakdown of the skills into a
statements explicitly taught at granular level
each year level » Clear expectations of
« Statements are repeated and achievement for each goal
layered — the same knowledge » Develop in a sequential
statement is taught with an progression

Increasing expectation of
understanding or related skill

« Knowledge statements are
connected to relevant skills —
across all year levels

* Increasing understanding of
knowledge develops over time

 Linked to year levels /
curriculum

e Linked to assessments
« Taught at point of need

« Require practise to achieve
procedural fluency




Pause - Reflection

* Looking at the non-negotiables for both knowledge and skills:

* What might be a starting point for you or your school going forward?

« Wil your focus be on developing practice with teaching knowledge or
skills, or are you ready to tackle both?

« What current practices can you leverage to make small changes that
may have a large impact?




Recommended Further Reading — Big ldeas

Big Ildeas and Understandings as the Foundation for : )
Elementary and Middle School Mathematics j siin” Jrgpsiops
Randall I. Charles, Carmel, CA
Book 1

First Steps in

Mathematics

--------------------------------------------------

Number

¢ Understand Whole and Decimal Numbers
* Understand Fractional Numbers

Teaching with the Big Ideas
in Mathematics

s

Improving the mathematics
outcomes of students

FIRSTO11 | First steps in Mathemasics: Number - Book 1
© Department of Education WA 2013



https://jaymctighe.com/wp-content/uploads/2011/04/MATH-Big-Ideas_NCSM_Spr05v73p9-24.pdf
https://www.education.vic.gov.au/Documents/school/teachers/teachingresources/discipline/maths/teaching-with-the-big-ideas-in-mathematics.pdf
https://myresources.education.wa.edu.au/docs/default-source/resources/first-steps-mathematics/number-book-1.pdf?sfvrsn=20cbf15e_1

Recommended Further Reading — Skill progression

N Victorian Curriculum

. Foundation-10

eraﬁ:‘% :él;l U"'ders a4

erce! Ay

o m°"'ey ng 4/00)
6/70 éer

First Stepsm Home Overview Curriculum ~ Levels =

Mathematics

Number

* Understand Whole and Decimal Numbers

« Understand Fractional Numbers M ath e m ati CS Ve rS i O n 2 . 0

Improving the mathematics
outcomes of students

STUDENT

sjun
Buuedwod

STt s st

Shaping Minds

Maths Curriculum

\' A scope & sequence of the Australian Curriculum that
maps out and tracks lesson and daily review content.



https://www.australiancurriculum.edu.au/media/3635/national-numeracy-learning-progression.pdf
https://shapingminds.com.au/maths-curriculum/
https://myresources.education.wa.edu.au/docs/default-source/resources/first-steps-mathematics/number-book-1.pdf?sfvrsn=20cbf15e_1

Questions?

Zahra Harvey — Learning Specialist
Lysterfield Primary School

zahra.harvey@education.vic.gov.au
@zahraharv
m Zahra Harvey



mailto:zahra.harvey@education.vic.gov.au
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