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Educational consultant and sessional academic at ACU and Deakin
Primary teaching & maths coordinating background in different sectors in Australia and overseas

4 main areas: pd, coaching, collaborative planning and developing a whole-school approach to
teaching maths

Worked as a maths coach with staff from lvanhoe East Primary School 2017-2021.
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Warm Up - Three In a Row
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Play in pairs (choose a different coloured marker each)
1) Player rolls the 10-sided dice twice

2) Make a fraction (proper or improper)

3) Place it on the number line from 0 to 10

4) Explain your placement of the fraction
5) Next player repeats step 1to 4

Keep playing until you have placed three fractions in a row of your colour with no
fractions of your opponent in between.

In the game below, Blue won because it got 3 in a row with no Red in between.

V2 5/2 6/2
1 2 3 4

3/6% 5/5
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Overview
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Why we began

First steps

Did change happen?

How did we measure progress?
Which things had the biggest
impact?

Resources to get you started

RECIMAL NUMBER PATH
Michael Ymer Game

Big Mathematical Idea Year Levels

an MOdel, crder and

Martin Holt Game

Big Mathematical Idea Year Levels

Benchmarks on number ines help 4.6
S understand the refative
magnitude of proper and

mpeoper fractons

read more
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SPIRALLING DECIMALS
NRICH Game | Investigation
Big Mathematical idea Year Levels

Ne can model, order and
OO BN dacimais 1o make sense
of Theem

FRACTION WARS DISCUSSION & RESOURCES

LESSON PLAN

maththinkingseen.com

Game [ Investigation Carla Dawson
Big Mathematical idea Year Levels
A fraction of a shape may not 56

always be a single part but may

do up of lots of afferent

www.200hours.com.au
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Why we began...




Why we began
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Responsive to school’'s 2017 Annual
Implementation Plan (AIP) which identified ongoing
professional learning as a key way to build teacher
capacity in maths

focused on increasing student engagement,
empowering teachers to teach maths using
research-informed strategies and improve student
achievement

also identified goals to establish a numeracy
leadership team, peer observation process,
feedback).

MAV was approached.

" THE MATHEMATICAL
ASSOCIATION OF VICTORIA

“Students were passive observers of maths.
They were fixated on right or wrong answers
which wreaked havoc on a student’s maths
identity... it was important to break away from
this mindset of maths people and non-math
people.” (IEPS Numeracy Leader)

“We wanted to work with someone who
would help us find new tasks that
students could investigate, rather than
procedural drills. As teachers, we could
see the frustration with lower order
thinking in classrooms from our
students”. (IEPS Numeracy Leader)
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How we started Qo
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- Term 4 2016 meeting involving curriculum leaders, the AP Jen Bowden and
myself to discuss the school’s needs in relation to the AIP

- Clear investment from the Leadership team

- A strong sense that stand-alone professional development was not going to
be enough to drive the changes to the maths program that they envisaged.

- Established a numeracy leader in each team for 2017 to support the
innovation.

e e N, R R R A A A AT )



Establishing a framework

Professional Development day on Jan 31. The case for
challenge, enabling and extending prompts, launch, explore

summarise and MAV resources.

1 coaching half day per fortnight - 90-minute session
with 2 different teaching teams i.e. Preps then Y4

50-minute lesson study, 40-minute debrief,
(observation protocol (pictured)

Challenging attitudes and beliefs about maths
and their students’ capacity
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First steps




Lesson study
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Reflections
What are your thoughts about the lesson?

What surprised you?

At what point in the lesson were students learning the most? Why?

Implications
How might this lesson impact on your students learning?

What would you do differently to facilitate this lesson?

How will this experience impact on your planning or implementation of future lessons?
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First steps

“There was scepticism around the idea of

Initial questions around challenging task or rich investigations “How
what is different - How do are we going to create one rich task that

we start? Where are the would cast a wide enough net for our students
resources? What does this to engage with when there are so many levels
mean for our students? of abilities?” The belief held was that this was

not possible.” (Numeracy Leader)

Numeracy leaders unsure “Some staff were willing to take risks
how to best support staff. and embrace the change, while others
They noticed a stark were comfortable with what they
difference in the attitudes and already knew and were wary of the
approaches taken by different change.” (Numeracy Leader)

members of staff.



First steps

STAGES OF CONCERN

SELF ISTAGE 0 UNCONCERNED:

The individual indicates little concern about or involvement with the innovation.
STAGE 1 INFORMATIONAL.:
The individual indicates a general awareness of the innovation and interest in
learning more details about it.
STAGE 2 PERSONAL:
The individual is uncertain about the demands of the innovation, his or her
adequacy to meet those demands, and/or his or her role with the innovation.

TASK '[STAGE 3 MANAGEMENT:
The individual focuses on the processes and tasks of using the innovation and
the best use of information and resources. Issues related to efficiency,
organising, managing, and scheduling dominate.

IMPACT

STAGE 4 CONSEQUENCE:

The individual focuses on the innovation’s impact on students in their
immediate sphere of influence; the relevance of the innovation for students and
the changes needed to improve student outcomes.

STAGE 5 COLLABORATION:
The individual focuses on coordinating and cooperating with others regarding
use of the innovation.

STAGE 6 REFOCUSING:
The individual focuses on exploring ways to reap more universal benefits from
the innovation, including the possibility of making major changes to it or

replacing it with a more powerful alternative.

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

The Pearson Edecational Leadership Series

IMPLEMENTING
CHANGE

erns, Principles, and Potholes
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Walking the walk

The ongoing follow-up gave
teachers a balance of support
and accountability to persevere.

Making mistakes was
destigmatised — observed lessons
were not perfect. Parts of lesson
inevitably do not go to plan.

Focusing on one area for
development seemed
achievable.

THE MATHEMATICAL
ASSOCIATION OF VICTORIA
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Through lesson study “Teachers were
seeing for themselves that things are
possible, which led to conversation shifts.
Teachers were having light-bulb moments
& making connections.”

(Numeracy Leader)
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Providing feedback: 2018 Report based on the AITSL

professional standards
ivanhoe East Primary School

Report prepared by Martin Molt

This report has been complied for Ivanhoe East Primary School based on the observations from the MV Education Comdtants, The ATSK Professionsl
Standard for Teachers have been used to map areas of opportunity.

1. Know students and how they learn
ATSIL standard Description Percetved current status Proposed approach
1.2 Understand how  Expand understanding of  Teachers have varied understanding of how Revieow HITS approaches and align teaching programd
students leam how students learn using students leam (og learning approaches, levels  and activities to these where poasible.
research and workplace of knowing and learning experiences) http:/ / waw, education, vic gov.au/ Documents/
krowledge. school/teachers/support/ highimpactteachstrat, pof

Hattie's surface and deep transfer model aligns itself
well wilh MITS and coud De a potential foous arca

2015 MAY professional leaming.

1.5Differentiate  Demomstrate knowledge  Tasks with multiple entry polets are used ¥ Teachers discuss and write enabling and extending
teaching 1o meet d understanding of ol teams, Some Leachers are Nighly proficient  prompts in thelr planning for learning.
the specific strategies for at improving existing tasks by Including

learmning needs of differentiating teaching to  enabling and extending prompls. Continue to priomtise tasks which, provide challenge
students across the  meet the specific learning and deal with big ideas i maths in planning, team
full rarge of needs of students across  There 5 ongoing Interest in the notion of teaching and peer lesson modelling.

abilities the full range of abllsties.  allowing students to struggle. There is a big

discrepancy n teachers' willingness to try
this within most teams. This Is evident in the
amount of time they spend working with

the lesson \ o o




2018 Report based on the AITSL professional standards
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1.2 Contemt Organise content into an All teaching teams have benefitted from Many teams feel that the schoot could Improve ity
selection and (‘M!MW“ mmwm«m wdlommwmmm
organisation. teaching sequence. Including Maths 300, ReSotve Maths by Inquiry, to ing teams. it may be worth problem-solving
Organise content Sullivan’s Crallenging Mathematical . this when maths leaders meet In carty 20197
into an effective NRICH and Paul Swan's Check the Clues which
leaming and have positively Impacted student engagement  The secuencing of Lessons In a given uit should be a
teaching sequence. and learning. key foous in 2019.
Almost all teams recognise the structuring and
egancEg Of OCh ARG/ vesligalaans B an
aea for comtinuing tmprGveinent,
2.5 Literacy and Know and understand The numeracy leaders at each year level have  Use DET Literacy and Numeracy Strategy
numeracy strategies literacy and numeracy played a big role in driving the ianovation. n :
teaching strategies and particdar, their commitment 1o thelr wchool /teacherns/ support/ sehleadgyide, pdf
their application improvernent of thelr own practice and thelr
teaching areas. willingness to moded lessons for their peers The structure of mecting twice a term with teams
nave heeed Mase puadive changes Lo provides the opportunity to pursss snactic focus
Mmritudes and beliefs of teachers in their acom. Continue with this model in 2019,

teams.,
Some highly effective team teaching practices  Corsider opportunities for teachers from different
have been cbserved. year levels 1o see team teaching In action.




2018 Report based on the AITSL professional standards
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4. Create and maintain supportive and safe learning environments

ATSIL standard

4.1 Support
Mudent

participation

Percetved current status

| Teachers have a range of strategies to support and

encourage sl students (behaviourally and
mathematically). A key area for improvement is that
most teachers rely on a *hands up” approach when
SOCRING MUGdeNt Mspomen., When This 15 the main
approach, students can disergage from the

either allowing others to offer responses or

shut down once they have responded once.

There & a big difference In the ways that students
INteract = Ihe learming SPaces acioss GilTeTanm your
levels

THE MATHEMATICAL
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Use of a name generator such as paddie-pop sticks or
dice 10 determine random student responses -
particularly at the beginning of the ducussion. This
will help students stay connected to the thinking
knowing that they may Be called At any time of even
two/three Limes In & row.

Ongoing focus on helping teachers develop a culture
where students are the main drivers of thelr own
leaming. When given choice about where they work
and who they work with, encourage honest reflection
on the positive or negative impact thelr choices have
made on thelr learning. Having high expectations of
all learners 15 key to successful implementation of
this, It would be of great benefit for teachers in
othar yeur levels 1o soe how the Yoar 6§ team utiie
the space and resources in their room.
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2018 Report based on the
AITSL professional standards

5. Assess, provide feedback and report on student learning

ATSIL standard

5.1 Assess
student learming

Percelived current status

Year 5 have made formative assessment a goal focus
this year. Thedr development of rubrics and
formative assessment tools has positively impacted
their classroom culture and students’ serne of
ownership of their learning.

There Is evidence of self/peer assessment practices
In other year levels such a8 in Year 4 where the
students consider how confident they are which
ranges from | don't know how to do this yet, to I've
got 1t, ¥'m ready to convince a skeptic,

Proposed approach

Teachers Increase thelr use of formative acswameant
tools like stacking cups, ®5cs, show me in Negers,
thumin un/down to Improve student and teacher
communication in how they are tracking. The
professional reading of Dylan Willam and his website
DAL Levwvwy. Olanrwil lam, 0rg/ can support this.

The Year 5 team could share some of their
reflections on the asessment practices they have

splemented.

David Cook has developed a feedback model which
could support this process. Marty will follow this up.
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Did change happen?




Did change happen?
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The Numeracy Leadership team listed a number of observable changes to the attitudes, beliefs and practices of teachers

Move away from ability
grouping - to flexible grouping

Specific goals in each teaching team; teaching
challenging tasks and using enabling and
extending prompts, launch, explore, summarise
instructional model, questioning, 4 proficiencies,

formative assessment and student engagement.

Shift to greater teacher
responsibility in lesson study.

“At one point, the Year 4 team
recognised that the summary phase
of the lesson was an area they
wanted to focus on and improve
upon. Our peer observations were
focused on this, and our maths
planning focused on the summarise
phase.” (Y4 Numeracy Leader)

More open-ended tasks.
Encouragement of different
strategies and solutions.
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Did change happen?
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THE MATHEMATICAL
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The Numeracy Leadership team listed a number of observable changes to the attitudes, beliefs and practices of teachers

Move away from ability
grouping - to flexible grouping

Specific goals in each teaching team; teaching
challenging tasks and using enabling and
extending prompts, launch, explore, summarise
instructional model, questioning, 4 proficiencies,

formative assessment and student engagement.

Shift to greater teacher
responsibility in lesson study.

Greater emphasis on student discourse.

“At one point, the Year 4 team
recognised that the summary phase
of the lesson was an area they
wanted to focus on and improve
upon. Our peer observations were
focused on this, and our maths
planning focused on the summarise
phase.” (Y4 Numeracy Leader)

More open-ended tasks.
Encouragement of different
strategies and solutions.
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Finding Equivalent Fractions (Peter Sullivan Challenging Task)

Curriculum Links
Y4. Investigate equivalent fractions used in contexts (VCMNA157)

Materials
- Concrete materials for comparing fractions ¢.g. fraction tiles
- Post-its (1 per student) for warm up game.

Launch

= Warm up. Sticky Labels.

= Introduce the leaming target “Every fraction has many other fractions that are equivalent
to it.

- Discuss the formative assessment arrow. Explain to students that our goal is to move
along that line from left to right.

=> Write the fraction 7/8. Introduce the notion of the 7 being a missing number. One part of
this fraction 7/8 is missing. Invite the students 1o come up with some examples of what
that number might be.

- Focus on 4/8. What is that equivalent to? What other numbers are equivalent to %?
Write some examples on the board.,

= Show the problem % = ?2/? + 2/16. Tell the students that | wrote out an equation
with fractions but forgot some of the numbers. What might the missing numbers
be? Give as many possible combinations as you can.

Explore

= Allow time for students to explore this problem individually or with a partner.

-» Monitor the strategies students are using.

< Use enabling/extending prompts where needed.
Iif needed, stop the class to get some insights as to how the problem is being tackled.
Take note of different strategies to call upon in the summary.

Enabling Prompts
= Provide concrete materials.

- Make the missing denominators a16th,
- Get students to work on this problem: %=2/7 + 74

Extending Prompts
> Y%= 7+ 74 +2/40

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

v i

Summarise

Invite students to share strategies and solutions.

Record responses on the board and invite students to recognise equivalence and make
connections to the different fractions.

Revisit the central idea. Get students to place another x on the line to indicate their
understanding of the big mathematical idea in the leaming target.

Key Questions
e What advice would you give to a friend on how to answer a question like this?
Considerations
e This task works really well when students have the freedom of choice to work
independently, in pairs or in small groups.

Assessment

Key Terms
¢ Numerator, denominator, equivalence.

Solutions
e ' =7/16 + 1/16 is one example.
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Did change happen?
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Encouragement of productive struggle

THUMBS UP/DOWN

el

SENTENCE
: STEMS
; SUM IT UP
0 % xevworos
: OR CONCEPTS

PAIR SHARE/
PROVE TO A PARTNER

Working Mathematically
Leaming to Work like a Mathematician

First give me an interesting problem.

* D & rovend sotes wnd dagrame

o Seck & vox puterns or comnections i the ergumised duta.
Make & et by pechees bamed o e puttersa o sometoons

* Lok in e sy soulhon for problons sobving strstngies which coukd help
Lock

® Check thew snwwer wnd think shout what elae ey cun leam from &

o M e romis

o Com | chack this smther way

. What happens

© Mo many wshosons we here?
o How will ks whe | v flnsnd there o7

DR T——.

Gy ot o pam.
ech e revell

A MaTematican § gy 0bOK m<iudes
Do | ke 3 wmiler problem? At

o Gusw, chack i mpeone o Drw s pictere e gragh

v o Make & model

e o eyt * Lowk for & patiem
Mk & ot or e Try ol powsbslotes.
ES— Sock n cucepean

o Bk the problem o smalier pum .
1f one woy doesn't work | just start again another way.
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Observable changes

Emphasis on formative assessment

Strategies to promote
discourse (beyond ‘hands up’) e o B e e

Content Knowledge |  We have found every We con demonstrote Wa con demonsirate
way 1o make 10 using more than 10 ways to more thon 5 ways to
oddition. make 10 using oddiion. | make 10 using addition.
Reasoning We have organised our | We have conviced Not oll members of our
thinking 10 convince @ skepsic that all of our group are convinced that
skephic thet we have solutions moke 10. ol our solutions make 10,
found every woy to make
SUCCESSWITH (&3 : ———
TIPS FOR Range of ideas Wa can go beyond Wa con demonsirate | We can demonsirate less
NUMBER TALKS ‘& oddiion fo demonirote morsthonSwoysto | then Swoys to meke 10
, woys 1o make 10. make 10 using oddition. using oddition
ANumber Talk | can use G Originality Ovr grovp. with | Our group with Our group haven’t
- P come up came up
g mooms B sooros  EX one unique solutica. | @ solution that only one thowght of o uaique
for students to ot o et S e s e S other grovp thought of. solution yet.

other and to Gain werg
I08iGhtinto an arTay o Wewmiewberok? o \inakomater sy
Cor s oo b

A s Semeee | can use 10s and 20s l..1
10 learn from each e g Sy ames. A
P S e - b o
- © P s prebbmangien

i;:...:l..u..m 4 Ol o T Focus: the perimeter and area of rectangles and the volume and capacity of prisms using
T S/ el e familiar metric units (VCMMG196) Name:
- - i
'm I'm not I've I've I've I've I've
A um nm P '."m" convinced | convinced |
that icando | myself that | | friend that | | sceptic that | friend that | | sceptic that |
§ T challenge. ., aedoths. |candothis. | candothe. andoths. | can do ths.
Tkt » 2 Im:
more
S ——dd ot oo dor b ‘ooc—l one way to
e perimeter of
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Rl
- .
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e www.mavyic.edu.au more than

€ T Mt 4 A o v X000

:
§
§
| a
e e N, R R R A A A AT )



THE MATHEMATICAL
ASSOCIATION OF VICTORIA

How did we measure
Drogress?




How did we measure progress?

|
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Creating expectations for
continuous improvement and
risk taking

Creating time,
space, dispensation and
support for innovation

seckieg intervention.

L () <) )
Builds capacity in the Supports teaching team  Consistent use of EEPs  Experimented wuing
uxe of EEPs outside of ntheiruse of EEPs. g which are documeated  EEPs to adjust tasks. A
the toacking team, by modelling lessons or  in planning. Most mix of positive and
Inoovates and finds an  Jeading in planning students understand negative responses to
even more effective way  mectings. Studests are  aad respond positively  Interventions from
to use EEPs, actively involved in to intervention, students,

Component 4: Plans for and uses enabling and extending prompts (EEPs) as a form of intervention to ensure that every
student gets to learn something new. (Frequency, skills, student engagement)

() 0

Knows what EEPs are, EEPs are not used ia the
Interested in leaming classroom.

more abost thewr use.

Students are unsure of

the interventions being

presented to them.
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2021 NAPLAN data

98.1% of students working at or above age
expected standards in Maths (4% higher than
similar schools)

Above benchmark growth was 32% (23% in 2020)
Below benchmark growth was 13% (24% in 2020)

Numeracy
Year 3

an to Left
scnool percent of students in

top three bands:

Similar Schools average: 84.9% 86.1%

State average:

Learning Gain
Year 3 (2019) to Year 5 (2021)

Low Medium High

THE MATHEMATICAL
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High Gain
(Similar

Gain Gain  Gain Schools)

Reading: 23% ‘m

Numeracy
Year 5

School percent of students in
top three bands:

Similar Schools average: 80.1%

State average:

79.4%
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Which things had the
biggest impact?
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The wins (based on staff feedback)

V

&

wWzzz ==

Process:

- Ongoing commitment and follow up from
nominated school leader (AP).

- coaching format: seeing teams two weeks
later

- ongoing MAV support

- intro pd for new/returning staff at start of
each school year

Culture: - attitude of continuous improvement - next
time | would try this...

- listening without judgement

- cross-pollination of ideas i.e. - Prep planning
document began a planning revolution

My 2 cents — teachers seeing imperfect lessons and thinking “l can do that!”
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The wins! No more mass photocopying

Lemonade Problem Enabling Prompts

THl MATHEMATICAL
ASSOCATION OF VICTORA

For students who cannot proceed with the task with the
explicit intention that they work on the initial task in time.

simplify the complexity of the numbers/
language used - It takes 5 minutes to
squeeze 2 cups of lemonade. How much
could | squeeze in 30 minutes?

Reduce the number of steps
How much lemonade could you
squeeze in one minute?

provide access to concrete materials e
number lines, measuring cups, fraction
blocks/tiles.

questions/reminders: recall previous tasks, draw
attention to an important word in the problem - how
are the numbers 2 and 16 related?

grouping: share ideas, reason, see other strategies at work - work with a partner but make sure both of you
understand the strategy that you are attempting. Or, “come and have a look at how Lucy is tackling this problem. "]

THE MATHEMATICAL
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Lemonade Problem Extending Prompts Q:&:‘Jm:‘&‘:;m.

change the range of numbers

encourage students to form generalisations -
How much time would you need to provide
lemonade for the whole class?

It takes 5 minutes to squeeze 1%
of a cup of lemonade. How much
could | squeeze in 2% hours?

encourage students to defend their
solutions: Convince yourself, a friend, a
skeptic. Can you prove it?

give the student an opportunity to engage
with the task for themselves - Create
their own related problem or pursue a
hypothesis formed.

move from concrete to abstraction - A new
juicer will allow you to make the lemonade
3% times faster. How much juice could you
make in 16 minutes now?

The goal is for them to exit at a point /

further along the line.
/ High Ceiling:

/ Keep raising the challesge
;_// K / All students will find their challenge point

Note: Adapted from Maths 300

Everyone must access the
e arning

Basic Starting Point: /

)

N T



The Wins! Time & space to act upon documented

evidence

Ivanhoe East Primary School Annual Report on Teaching Mathematics - November 2019
Report prepared by Martin Molt

This report has been complied for Ivanhoe East Primary School based on the observations from the MAV's Education Consultants. The ATSIL Professional
Standard for Teachers have been used to map areas of opportunity,

1. Know students and how they learn

‘Mcmwm Propored approach
ﬂwoummmdeocoMHfTSh | Numeracy leaders work with teams Lo set goals to
teaching offices etc. Moat i e set | build thelr capacity with one of the 10 HITS {this
goals that work towarcs one of the S could be something we can diacuss in owr T1 meeting
though this has been less agparent in | next year)

| reluctance to making this a commen practice.

|AT‘$&.W¢ Mw

ulzmdommdhow mmmmma

students learn how students learn using
research and workplace
nowledge,

1.5 Differentiate Demonstrate inowledge

teaching to meet and understanding of

the pecific strategies for

learning needs of differentiating teaching 10

students across the | meet the specific learming

Ml rasge of needs of students across

| abilities the full range of abllities.

—

Semeater 2, Widle teachers nominally accept
the importance of st e, there is still some

—- e

| All teams have adopted the { enabiing mmwm.mo«wmmmx

and extending prompds to differentiate tasks | enabling and extending prompts in planning
0 planning and teachng, There are times in | documentation,

| lessons when extending prompts could be Encourage toans 10 e & formative assessment tool
| used eartier I the lesson Lo enare that more | Tie the colowred dincs 1o give students an ongodeg

able students spend more Lime in thelr 2P0, n&mmmmmanuxm
wi .
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Lesson study: Gradual release of
responsibility from maths coach to
numeracy leaders to teachers.

Teams setting specific goals for focused
coaching and peer observation
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Current Challenges




Shift to developing learning sequences

4, Use VCAA learning progressions 5. Identify and adapt tasks to
to articulate a hierarchy of ideas support leaming focus. Use
based on student actions and multiple representations to
behaviours., explore each idea.

THE MATHEMATICAL
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“A big focus was on connecting challenging tasks,
toolbox lessons and investigations with the big ideas
and then developing the learning sequence.”
(Numeracy Leader)




Shift to developing learning sequences

“On the back of a curriculum day focus on developing learning sequences,
Numeracy AIP team considered how we might formalise the process and

ensure that the work teams did in developing learning sequences was not
lost. This is something we are continuing to develop.” (Numeracy Leader)

THE MATHEMATICAL
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Ivanhoe East Primary School: Year 2 Multiplication pres
]
4
ey Levay, proups oL, 409, together, muitighe, equal 2P oups. each, shagether. total
Language
Materiah Unifs cabes, cosnten, dece
Lovel 1 Lewel 2 Level 3
Victocien - " Recad muATPSoanon frs of two, vee. frve ond
Cwricwivnm OIRT0N, Qfpuapn 0N Srrays (VIMNA O8] T O redoded dreon ooty (WOMNAL M)
Comtent ®  represerting iy probierma with svetale *  estabiihing maulpioanion (acts using
Descriptovs materwis and enplaning ressonng TOmbel Lo s
®  vsealang & grove of Objects a5 & T a0d vang *  wang strategies 10 recel e
T 10 caliuiate The sumber of objects in SDRRCAON and related Srvson Tacts
sever ol Mente ¥ grougn fov the Twas, Threes, fiyey oned tera
and sotve pr vy
U picoton aung eAlCent menéal ond wettes
s and aptol o
(rCNALEY)
" WG STk woed problernd
rumerical form and vice verss
* wning technolagy 1o check the soletion
#0d reascnablentss of the aniwer
The viedernt: Figueative (imagieed snity) Conrdinating compavte urity
Leoming ®  shaves collactions equalty by deslng (that &, | The student; The stugest:
Progreioes GSEINbuting Sems one 10 one vl they are ®  velees 00 Peroeptudl markers 10 regreient sach . two [ v
@ ehauited) oo 5 00 Opration (TNt 1, both the sumbes of
o v ® makes equal Qroups s CoUNt By 0t 10 | @ wnes equl Erouping and counting withowt L0005 and The rumber i 6alh proup ale
pr SRS furd the total Eredeal BT vsbie ot need 30 replesent the treated as composte units)
dicenods of Feriephost mudtipiey 1000 Before Getermanang the 10880 © RPNt MuRPRCATION N Varows wilys
Wersasngy | ¢ The Svde ® COUNS bry Twor, fiyks 4nd Ters, matcNng the (ount (Beemys, facters, v eah’)
Sophancated | © UM £10WPH 6 mutiples i pesceptusl 10 growps of the corresponding size. ®  represents dwisen ki Sharng division and
ondentnen counting and sharing o sp abntract OIS 4 RITUPIG Srvesidn
£00 o sk COWNTAG wiTh a8 tems wisble) The student: Flenitde w1 ateghes for mutipha ation
o) The studest

W up Toelben rvestigation Assessiment
Number talks multiphcation cards Artay game (Chalenging tatky Solivan The Arvarys Gama: (Booker 274) Bulletin Board (Moths fruentiats by
/837 Andrea tBxKN)
Uing two speeners & 10m g0S pager

Number lacts and Arays (open ended
mathy)

Show stedents an array, Wete a5 many
framiber facts feom Bhes drray a3 poasble.

Playen roll two dice - ooe shows the
ember of 10wy, the other show the
number n sach row. On g 108 10 g,
Sudeats colour i the seray shown by the
dice. They can play On Meparate grids to
count the nunber of squares coloured
WMer 10 rolls. Of, they cas play on the
same grid, with the person who
Compietes the grid as the winser,

Mow cloue 10 1007

it/ deew youcauded conlasta/trew:
chone 22100/ This game 1 played n
partsers. Two chideen shate & Slank 100
0. The fwst partner 1085 two Nembed
O, The sumbers that come up sre the
Pumbers the Chvld wses 10 make an sy
On the 100 grid. They can put the aray
anywhere On the g0, But the goal is 1o
98 up the grid to get & a5 1l as possible.
After the player draws the aray on the
4, she wiites in the number sestence
that descrises the gric, The game ends
when both players have rolled the dce
and cannot put any more aTays on the
SO s o 50 100 can you get?

Students play in pairs. Lach player i turm
S The spensers and colours i The es
O thes grad indicated by the spinners,
The fiest plaper 10 colour o the squires
O thew g wirs.

View e video of the cookm meniter
ealing 1orme coooed:
BNpALLgf ety LonAN <o0bie:
mangner] What 00 you AOTIce? Whet do
YOu wender? How big 85 you thek the
Dsowt packetUay wis? Winte an
estimate you Know is 100 hgh - too low,
Can you Sraw what & mght ook bke?
HOow Many (Ochies did the Codke
moniter st} Mowr many coolies came in
the package? How many cookies were
loft in the package?

Arrays (hocolate Bae (Chalenging tatkt
Sulvan 5.8, 37).

1 had & Tl bow of chocolates, but
someone ste 1ome of the chocoltes. The

bow eow looks e this. What are Jwiny |

Students ore given 0 bipger ungle
Aember g5 40. They are osked 80 how
80 numder Uiing repeated GdAtON 0nd
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Future goals

W E sz wmZ 7 SNNSSSES

e Continue developing the Innovation Configuration Maps and linking
them to staff goals and peer observations

e Numeracy learning walks
e Develop challenging moderation tasks across the school

e Use multiple sources of data to inform our teaching and learning
(NAPLAN, student goals, work samples)

e Provide PD and ongoing support for new and returning staff
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What | would do
differently




What | would do differently

W E sz wmZ 7 SNNSSSES

Avoid global pandemics

Develop a shared vision at the beginning
Actively involve the students in the process
Make lesson observation protocols explicit

As a coach, share strategies to support Numeracy Leaders i.e.,

&

THE MATHEMATICAL
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STAGES OF CONCERN

INTERVENTION CONSIDERATIONS

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

The Allys & Baces Diucationst Landership Series

IMPLEMENTING CHANGE

Patterms, Principles, and Potholes

SELF STAGE 0 UNCONCERNED: | At this stage the types of interventions that may be appropriate certainly depend on context. For example, is
The individual indicates little |t the very beginning of a change process, or are many others already using the innovation? Also, is use of
concern or involvement with | the innovation required or even desirable?
the innovation. |
STAGE 1 INFORMATIONAL: | |nterventions should be designed to provide general descriptive information. Too much detail will not be
The individual indicates a useful. “Buying them the book” will not lead to their reading all of it. Interventions for this stage should be
general interest in learning | spread over time and through varied medium and context.
more details.

STAGE 2 PERSONAL: Change facilitators need to be extra sensitive in working with persons who have intense Personal concerns.

The individual is unsure of It is quite easy to further raise their Personal concerns. Also, frequently intense Personal concerns are not

demands and adequacy to | jnnovation reiated. They could be job related (Will | have a job next year?) or non-work related (My daughter

meet those demands. is going through a divorce). The key to resolution of Personal concerns is to have more information.
However, when people have intense Personal concerns, they are not open or trustful of the information that
is provided. When Personal concerns are clearly innovation related, the following types if interventions may
be helpful.

TASK |[STAGE 3 MANAGEMENT: Interventions should focus on the “how-to-do-its.” All-day, full group trainings may not be the most effective
The individual focuses on the ' method since many Task concerns are idiosyncratic. At one research site, the leaders created informal after
processes and tasks of using | school “comfort and caring” sessions, during which experienced innovation users could provide advice and
the innovation and the best | assistance that addressed specific Management concerns.
use of information and
resources.

IMPAC |STAGE 4 CONSEQUENCE: | Fqilitators enjoy persons with Consequences concerns. The concerns of such individuals are targeted

T [The individual focuses on the

innovation’s impact on
students in their immediate
sphere of influence.

toward Impact and how quality of use of the innovation can be enhanced. Persons with Impact concerns
appreciate recognition and encouragement for their efforts to improve outcomes.

STAGE 5
COLLABORATION:

The individual focuses on
coordinating and cooperating
with others.

The arousal and sustaining of Impact concerns about working with one or more colleagues in relation to the
use of the innovation is the ultimate. Leaders should do all they can to facilitate the arousal of Collaboration
concerns and to support innovation implementers working together.

STAGE 6 REFOCUSING:
The individual focuses on
exploring ways to reap more
universal benefits from the
innovation.

Individuals at this Stage of Concern are self-starters and certainly have their own goals in mind. They have
strongly held ideas about ways that the change process and/or the innovation should move in new
directions. If eth institutional change effort is moving in a direction antagonistic to their opinions and
conceins, some fairly directive actions may be necessary to outline limits within which they may deviate
from the mainstream. If their ideas are consistent with furthering use of the innovation and vision of the
organisation, then encouragement to “go ahead” is appropriate. However, there also should be regular
monitoring for unexpected creative adaptations.

siapea] Adesawnp
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The case for coaching

- deeply embedded classroom context (Russo, 2004) “As opposed to stand-alone pd, the
maths coach becomes another member of the team.” (IEPS Numeracy Leader)

- longer term focus on implementation and ongoing follow up (Sparks, 2002; Loucks-
Horsley, 2010)

- collaboration and open feedback (Sparks, 2002; Tunks, & Weller, 2009; Hay Group,
2014; Hord et al, 2014)

- observation of student success (Loucks-Horsley, 1995; Sparks, 2002; Tunks & Weller,
2009).
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Resources to get you
started




Some key resources —

ASSOCIATION OF VICTORIA
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l\il’ll\ﬂf\ll'\( CHANGE

Patterns, Principles, and Poth

3%

»® CHALLENGING
MATHEMATICAL 2
TASKS

L RN T PTTIENT
¥ ALY wtevh

MAV In-school Consulting SR \
Six key principles
for effective O '

Gene E. Hall teaching of
Shitley M. Hord d
Forewords by Bruce Joyor and Stephen Andenon mathematlcs

BUILDING

TRINKING
CLASSROOMS

 MATHEMATICS

SEDL.org Innovation
Configuration
Mapping Resources

GRADES K-12

PETER LILJEDAHL
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https://sedl.org/cbam/ic_manual_201410.pdf
https://www.mav.vic.edu.au/Services-and-News/In-School-Consulting
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Follow-up session

Develop a shared vision
Develop IC Mapping Resources
- Additional resources to monitor the innovation
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Implementing a whole-school strategy for building bl -
teaching capacity in maths -

W E sz wmZ 7 SNNSSSES

We need to create time and space for
teachers to reflect on their practice in
a structured way, and to learn from
mistakes. Bransford, Brown &
Cocking (1999

Thanks to the curriculum leaders at IEPS
Val Zenel, Kym Seng and Adrienne Dudley.

Thanks :) martinbholt@gmail.com
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2022 Primary
Mathematics
Education Conference

June 2022

www.mav.vic.edu.au

Innovation
configuration
mapping for

building school-
wide teaching
capacity.

Martin Holt
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Educational consultant and sessional academic at ACU and Deakin
Primary teaching & maths coordinating background in different sectors in Australia and overseas

4 main areas: pd, coaching, collaborative planning and developing a whole-school approach to
teaching maths

Worked as a maths coach with staff from lvanhoe East Primary School 2017-2021.
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Warm-up - Directions
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. CHALLENGING
MATHEMATICAL *
TASKS

llllllllllllllll
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Warm-up - Directions
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- whole numbers forwards or backwards from different starting points 7 14 21 28 35

- simple fractions 2 274, 3, 3V, 4 274, 2%, 3, 3V, 3%,

- mixed numbers backwards 7 %, 6%, 54, 4, 2%, 17 Victorian Curriculum Links

- time 12pm, 1:30pm, 3pm, 4:30pm

= Establish understanding of the language and processes of counting by naming numbers in sequences,
initially to and from 20, moving from any starting point

Year 1 | Develop confidence with number sequences to and from 100 by ones from any starting point. Skip
count by twos, fives and tens starting from zero
Investigate and describe number patterns formed by skip counting and patterns with objects

Year 2 | Investigate number sequences, initially those increasing and decreasing by twos, threes, fives and ten
from any starting point, then moving to other sequences
Describe pattems with numbers and identify missing elements

Year 3 | Describe, continue, and create number patterns resulting from performing addition or
subtraction

Year 4 | Investigate number sequences involving multiples of 3,4, 6,7, 8 and 9
Count by quarters, halves and thirds, including with mixed numerals, Locate and represent these
fractions on a number line
Explore and descnbe number patterns resulting from performing multiplication

Year 5 | Describe, continue and create patterns with fractions, decimals and whole numbers resulting from
addition and subtraction

Year 6 | Continue and create sequences involving whole numbers, fractions and decimals. Describe the rule

used 10 creata the sequence

e e N, R R R A A A AT )



Promoting productive dispositions

&

Directions

Buzz

Small groups - different paces - regular
opportunities to respond

Whole class activity - one pace -
occasional opportunity to respond

Direction of the count unpredictable -
students need to stay switched on to the
count.

Direction of the count predictable -
students can switch off until their turn
comes around

Inclusive: mistakes are local and
inconsequential, students stay in

throughout the games, providing
opportunities to learn and amend.

Exclusive: mistakes are consequential -
students who make an error are removed
from the game leaving no opportunity to
amend mistakes.

Collaborative: students support each
other to respond correctly

Competitive: success comes from
allowing others to make mistakes

THE MATHEMATICAL
ASSOCIATION OF VICTORIA
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Lofty goal
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STICKY LABELS
Maths Association of Victoria Warm-up

RIRECTIONS
Peter Sulllivan Warm-Up Activity

Big Mathematical Idea Year Levels

You will gain practical

compare fractions and deomals

experience developing a
whole-school strategy
for bUilding teaChing FRACTION TALKS THE CLOTHESLINE

Fractiontalks.com Dr. Chris Shore Lesson ldeas

capacity in maths and S — S —
feel confident to crvun e o s et inmn
implement this strategy

in your school setting.

Big Mathematical idea Year Levels
We can model, order and F-6
re fractions 1o make sense

of them

RECIMAL NUMBER PATH SPIRALLING DECIMALS
Michael Ymer Game NRICH Game [ Investigation
Big Mathematical Idea Year Lovels Big Mathematical idea Yoar Lovels
We can model, order and a4-0 We can model, order and
WDare decimals to make sense compare decimals 20 make sense
mmmmmm
www.200hours.com.au
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http://www.200hours.com.au/
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Preparing to innovate

Change is an individual process not a group event

Frequent problem — teachers who are expected to implement new
practices are not clear about what they are being asked to do.
“What does engagement mean?” - Ryan Dunn

All of the teachers may call it the same thing but in practice it may
look very different

What does the ideal maths classroom look like? What is
the teacher doing? What are the students doing?
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Mathematics Vision - Planning for Balance
Charles Lovi chringections g
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1. Happy Healthy Cheorful Preductive Classreams: For our maths peogram 1o be ‘healthy " #t
Mot e budlt acound & comumon st of agreed peinciples and featires. A possiblo st
Contam & vikon of whar £ mesns 1o “wirk vvestgatvely (matesuncally )
Gevelop think g rensoring and comeanicalon il
wherincgimany commections

MUW
stk penune usdorslandings - fewer ‘rales without mesaing:'
m-mdwnw.ﬁu
s sotions of “wh
Maﬂm
mhwm:,hh-d.mmp
emphry 2 = (opem-ended
4 - “m‘ ORI, COOpRTEIE gD
we
" whkdhkd the Tyear-gp’ of sodent 2viraky - mekiph ey and vl poists. matiphe
levels of ssccem
12 learvieg b malt-denenuons) (ot bewar)

¥

L R R R

Arry wnit of work or set of lessons should be measmred against the sbove list. Do our lesicns ‘really”
mchieve these Toatures or &0 they just ‘prevend”. Do our lesions roally value ol of these Seatares? And
how will we know whes they are all “o balance’.

quhahlwubhnd-lhﬂm”m&uhwlnbh
like in practice, the following sample st of ilhsstrasve les s have deen sefected as

Teforonce pouns and lemplates 8o waist w in sclocting or ng simila leaming exper Taken s
a whole they ilhsminate the ‘spuit” ammmmm

Temperatare Gesples Wix ot the Fair

Mirewe Bownce Soft Deink Crates

Barkic Buagy Jumping Hunting for Stars

Garden Bedy Fractien Estimation
Number Charey First Principies Percemoage
The Archicects Puczie Cabe Nety

3. Secking Balances: These se seversd balancing acts we noad o perforn in cresting 3 heakhy
ms&mm“mm learning stybkes, mulsple intelligences,
and ssons, the dogree of sechaciogy = all these and more noed 10 be i
\-Mudhlme.

How will we kncw whes we have “pot the balances right'? We don't wast 1o setthe Sor modiocrity — we
want 1 be confidlent that what we arz doing Is "the best” and be able 10 Justify cor sctions 10 ourselves
d all imevested parties.

Throwgh wiyt lemses com we look 10 penwre owr work does furve ol the
b really fecstures, qualisies the

Systorratic wse of the following “leases’ is coe way 1o sertinize cur woek - which can justs
i it _‘ why » process can justdy

» "

A Comtent bens A Pedugegy bens A Policy lems
A Learsing Theory lens An Fquity lens A Context leny
A Technology lvns An Assessment bens A Professionsl Growth bens

Our vision for Numeracy at Rosanna Golf Links Primary School

We aim fo develop an excellent, meaningful Numeracy progrem that is based
around best practise and current research to enable our students to be prepared to
apply mathematicol knowledge in the recl world to solve problems.

We recognise that our Numeracy teachings need to include ‘real world' links, where
students have the opportunity fo model their understonding using o range of
leaming materials. By allowing students to manipulate materials throughout all year
levels, they are able to better understand mathematical concepts. These
experiences will be open-ended investigations where possible and the practice of
concepts and skills will be focilitcted through gomes.

We value that we, like our students, leamn best when we are curious, foke risks, have
explicit instruction and scaffolded experiences.

Teachers wil endeavour to link tasks to the ‘real wordd' and encouroge students to
lead their own leaming. We will use data from pre/post testing and the Victorian
cumriculum to inform our teaching and assess individual student growth. We will work
collaboratively with our colleagues, shore our leamings and celebrate our
achievements.

We understond ond value our students' knowledge and experience, and will build
upon it through reak-ife (where possible), hands-on, open-ended investigations.

Students will take responsibiity for identifying opportunities within and directing ther
own leaming, asking questions, taking risks and being curious leamers to achieve
great results and build important knowledge to be able fo use concepts to solve real
world problems.

We will strive to improve educational outcomes and foster a love of Numeracy.

Reprinted with Permission
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Preparing to innovate

®* Innovation configuration mapping
addresses idealised versions of an
innovation and the various operational
forms that can be observed

*  Number of components range depending
on the complexity of the innovation

“precise specifications of practice.” (Dreyfuss
Model of Skill Acquisition)
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STAGES OF CONCERN

INTERVENTION CONSIDERATIONS

THE MATHEMATICAL
ASSOCIATION OF VICTORIA

The Allys & Baces Diucationst Landership Series

IMPLEMENTING CHANGE

Patterms, Principles, and Potholes

SELF STAGE 0 UNCONCERNED: | At this stage the types of interventions that may be appropriate certainly depend on context. For example, is
The individual indicates little |t the very beginning of a change process, or are many others already using the innovation? Also, is use of
concern or involvement with | the innovation required or even desirable?
the innovation. |
STAGE 1 INFORMATIONAL: | |nterventions should be designed to provide general descriptive information. Too much detail will not be
The individual indicates a useful. “Buying them the book” will not lead to their reading all of it. Interventions for this stage should be
general interest in learning | spread over time and through varied medium and context.
more details.

STAGE 2 PERSONAL: Change facilitators need to be extra sensitive in working with persons who have intense Personal concerns.

The individual is unsure of It is quite easy to further raise their Personal concerns. Also, frequently intense Personal concerns are not

demands and adequacy to | jnnovation reiated. They could be job related (Will | have a job next year?) or non-work related (My daughter

meet those demands. is going through a divorce). The key to resolution of Personal concerns is to have more information.
However, when people have intense Personal concerns, they are not open or trustful of the information that
is provided. When Personal concerns are clearly innovation related, the following types if interventions may
be helpful.

TASK |[STAGE 3 MANAGEMENT: Interventions should focus on the “how-to-do-its.” All-day, full group trainings may not be the most effective
The individual focuses on the ' method since many Task concerns are idiosyncratic. At one research site, the leaders created informal after
processes and tasks of using | school “comfort and caring” sessions, during which experienced innovation users could provide advice and
the innovation and the best | assistance that addressed specific Management concerns.
use of information and
resources.

IMPAC |STAGE 4 CONSEQUENCE: | Fqilitators enjoy persons with Consequences concerns. The concerns of such individuals are targeted

T [The individual focuses on the

innovation’s impact on
students in their immediate
sphere of influence.

toward Impact and how quality of use of the innovation can be enhanced. Persons with Impact concerns
appreciate recognition and encouragement for their efforts to improve outcomes.

STAGE 5
COLLABORATION:

The individual focuses on
coordinating and cooperating
with others.

The arousal and sustaining of Impact concerns about working with one or more colleagues in relation to the
use of the innovation is the ultimate. Leaders should do all they can to facilitate the arousal of Collaboration
concerns and to support innovation implementers working together.

STAGE 6 REFOCUSING:
The individual focuses on
exploring ways to reap more
universal benefits from the
innovation.

Individuals at this Stage of Concern are self-starters and certainly have their own goals in mind. They have
strongly held ideas about ways that the change process and/or the innovation should move in new
directions. If eth institutional change effort is moving in a direction antagonistic to their opinions and
conceins, some fairly directive actions may be necessary to outline limits within which they may deviate
from the mainstream. If their ideas are consistent with furthering use of the innovation and vision of the
organisation, then encouragement to “go ahead” is appropriate. However, there also should be regular
monitoring for unexpected creative adaptations.
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MAV In-school Consulting SR \
Six key principles
for effective O '

Gene E. Hall teaching of
Shitley M. Hord d
Forewords by Bruce Joyor and Stephen Andenon mathematlcs

BUILDING

TRINKING
CLASSROOMS

 MATHEMATICS

SEDL.org Innovation
Configuration
Mapping Resources

GRADES K-12

PETER LILJEDAHL
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https://sedl.org/cbam/ic_manual_201410.pdf
https://www.mav.vic.edu.au/Services-and-News/In-School-Consulting
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Lofty goal

You will gain practical experience developing a whole-school
strategy for building teaching capacity in maths and feel
confident to implement this strategy in your school setting.

T The TQE protocol E

is for thoughts - what are your is for epiphanies - what
thoughts about the content shared? Q connections hiave you made with
How might the ideas impact your your own beliefs and experience?

future practice? is for questions - what questions
have been raised for you?

e e N, R R R A A A AT )



Innovation configuration mapping for building school-
wide teaching capacity.
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Thanks :)
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“Unless you can define practice and
make it common, you can’t improve
the quality of teaching.”
(David Hopkins, 2009)

martinbholt@gmail.com
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