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ﬁ% Parkmore Primary School

Excellence, Resilience, Responsibility. Respect and Inclusi

e Positive Psychology & Visible Wellbeing

®2 Years of Trial In Developing Maths
Curriculum Influenced By ‘Mathematical
Mindsets’

e®Redesigned Curriculum & Assessment Tools

e Strong Student Relative Growth Results &
Achievement Data in Mathematics

® Presentations to the Riversdale Network &
Parkmore Parents

e Innovative School Awards 2016, 2017 &
2018




Do You Have A Maths Brain?

YES! NO!




@ Parkmore Prlmary School

f Everyone can |

learn math
to the
highest levels
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Mistakes are
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Questions are
really important
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Math is about
creativity and
making sense
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Math is about
connections and
communicating
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Math class is
about learning not
performing
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Depth
IS more important
than speed
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@ Parkmore Primary School
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http://www.youtube.com/watch?v=3icoSeGqQtY

e
What is a Mathematician's Work?
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Multidimensional Mathematics

First they pose an important problem.

Then map out a mathematical approach.

They will probably collaborate with others on ideas.

Mathematicians engage in a zig-zagqing process of conjecturing,

refining counter examples and proving.

They form a mathematical model, apply methods, draw diagrams,

connect ideas, reason about connections and communicate in

different forms. PARKMORE
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Writing

1

2 Computational Skills

3 Reading Skills

4 | Oral Communications

5 Listening Skills

6 Personal Career Development
7 [oneieg |

8 | Leadership

9 Goal Setting

10 Teamwork

1 | Organisafional Effectivensse

12 Problemn Solving

13 Inferpersonal Skills

2010
1 Teamwork +9

2 | Problem Solving +10

3 | Interpersonal Skills +10

8 | Leadership
9 | Goal Setting
10 | Writing 9
1 ;mmm.
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12 | Computational Skills -10

Se

13 i Reading Skilis -10




Mathematical Mindset Practice 1: Growth Mindset Culture

Mindset
Messages

Students’
Mindsets

Beginning

O

O

Praising the
Learning Process

/\/ ®

\/

Developing Expanding

®

Brain and belief

Belief messages are messages are givenin a
given occasionally or meaningful way “I know

too generically you can do this”, “As
you learn this a pathway

forms in your brain”

®

Effort, ideas, and
strategies are
consistently
recognized and
praised

Praise is sometimes
focused on effort and
process

Students convey a
mix of confidence and
doubt in themselves

Students show self-
belief and confidence




Mathematical Mindset Practice 2: Nature of Mathematics Mathematical Mindset Practice 3: Challenge & Struggle

Expanding Beginning Developing Expanding

®

Mistakes are valued,
Open Tasks a 8 P students are
PPO Mistakes comfortable sharing
even if unsure

Beginning Developing

C

. Struggle is valued -
Reasonlf\g Struggle & e.g. “This is the best

and Multiple ! Persistence time for brain

Perspectives e C g growth.” Students

persist longer.

z A Questions are open
Depth Over S Questioning and encourage
Speed multiple methods,
ways of seeing and
thinking

Mathematical Mindset Practice 4: Connections & Collaborations ; ; ;
Mathematical Mindset Practice 5: Assessment
Beginning Developing Expanding
Beginning Developing Expanding

Connections between
ideas, methods, and
Mathematical representations are
Connections highlighted and explored
through visuals,
movement, and

creativity @

Students collaborate
and build off each
other’s ideas and all
students are involved

Assessment is used
formatively - e.g. verbal,
written, and ongoing
feedback on specific
learning goals. Revisions
are encouraged.

- Standards based
Nature of g onpanc grading - with
Feedback anking, i feedbackop§tandards
met. Revisions are
allowed.

Grades and other
summative measures
are only given at the
end of unit

Connectingin
Small Groups

Frequency of
Testing and
Grading

Learning culture with
diagnostic feedback

Students talk directly :

Connecting as
aWhole Class

to each other; the
teacher is just one
member of the
mathematical
community

Multiple
Forms of
Assessment

Assessment includes
more
multidimensional
evidence of learning,
not only answers

Formative assessment
valuing a broad form
of mathematics - e.g.

example visuals,
making sense, multiple
methods




The Creativity & Beauty In Maths

“If you're not prepared te be wrong, you'll
neveggome up with anything original.”

“Mathematics is a beautiful, open,
creative, and multi-dimensional subject.
But school mathematics is often
uninspiring, procedural and
one-dimensional - it is all about
memorizing methods and procedures” (Jo
Boaler).




The Fibonacci sequence is a series of
numbers where a number is found by
adding up the two numbers before it.
Starting with 0 and 1, the sequence
goes0,1,1,2,3,5,8, 13, 21, 34, and
so forth. Written as a rule, the
expressionisx =X  +X .




























Mathematical Freedom

Mathematical Openness
How students...

Same answers Different interpretations,
& methods methods, answers

No or same way

of seeing Seeing maths differently

Tell methods, Be curious,
with no need discover need

Mistakes are -~ 7 ' Mistakes are

punished ‘ encouraged, valued

Answer textbook Pose questions, pursue
questions inquiries, be creative.




What Do Activities That Promote A
Mathematical Mindset Look Like?

Open & Creative

Allow students to make connections to other mathematical
and real life concepts

Foster a passion for Maths

Demand an application of knowledge

Encourage curiosity

Model a Mathematician’s Work

Celebrate struggle

Provide opportunities for teamwork

Allow multiple interpretations

Provide opportunities for students to experience the
‘Learning Pit’




Low Floor, High Ceiling Tasks

Imagine a room.

You can get into the room easily, without any problem

.Once inside the room there are lots of possibilities to do some activities.

Many of these activities are unproblematic, while others are more challenging.

The only limit placed on your choice of activity is the space of the room and the height to
which you can rise.

So, a LTHC task is a mathematical activity where everyone in the group can begin and then
work at their own level, yet the task also offers lots of possibilities for learners to do much
more challenging mathematics too.

High Ceiling

Wide Walls






http://www.youtube.com/watch?v=UixU1oRW64Q

e Student Led Conversations

e Flexibility In Strategies & Thinking

e Students are Explaining, Justifying & Critiquing

e [eacher Records the Thinking.

e Student Hand Signals







Number Talks




Dot Pattern 27

How many shaded dots do you see? How do you see them? Does anybody see them differently?

“I’'m thinking about
the Solution.*

"| have the
Solution and one
Strategy.”

“| have the
solytion and twe
Strategies.”

"l agree!®

iV Ya Ve Y=




3 Act Problems

Act One (The Problem)

Introduce the central conflict of your story/task clearly,
visually, viscerally, using as few words as possible.

Act Two (The Strategy)

The protagonist/student overcomes obstacles, looks for
resources, and develops new tools.

Act Three (The Solution)

Resolve the conflict and set up a sequel/extension.




Act 1

1. Which ball is closest to the hole?
2. Write down a guess.



http://www.youtube.com/watch?v=2yUTtmssMEg




Act 3 Possible Solution



http://www.youtube.com/watch?v=sUNJ7kJXsyI

Inspirational Week of Maths

A specialised week of lessons designed
to set the tone for the year

Designed by Jo Boaler

Supports different year levels

Open, visual creative mathematics
Accompanying ‘Mindset Videos’ aimed
at engaging students




Inspirational Week of Maths

Day 1 begins with a film that explains how our brains
grow and change. After the film all grade level
students are asked to do the same dot card number
talk. We chose this because we believe all learners
should experience the different ways we see and
visualize numbers. We use these number talks with
people of all ages including college students and CEO's
of companies; they are powerful and thought
provoking. For K-2 the dot card is followed by a new
collection of finger activities. We also included a rich
activity that shows students another open and creative

way to try to fill an area with squares.

Content: Number sense, finger discrimination,

number representations

What if we changed Pascal’s Triangle to have a different number along one side of the triangle?
What patterns do you notice? What do you wonder?

13
143
Lavs
161103




Inspirational Week of Maths

Can you find every number between 1 and 20
using only four 4’s and any operation?

6=4x4+44=4+(4+4)+4
7:4+4—@+Q

e , ‘ ' 8=4+44-4=4+4+4-4

9=4+4+4+4

10=4+ V4 +4+ 4




Visual Maths Problems




e What fraction of the design is coloured?

e Which has the most colour?
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T | TIGAT
Seat desgn nfomaton
5 bricks ey

Authentic Tasks B

1.5 Bricks wide

Make a model of the seal

With !he ocurrant desgn and usng Niedockng bracks, how many
dfferent binck leyouts are possible?

How many bricks in 10| wit e neaded for the seat?

UBing gragh paper, with & considarnbon O scale, draw & bixd's oyo
viow, front view, back view and sico vew of the seat

Make another model, twice the sze of the current design, What do

wo double? HegM? Lang®? Wiath? All of them? Exploin

¥ you increased he length of the saat By 'x’ bricks how much woukd
yOu Increase (he sides by 1 keep It b scake?







Team Maths & Physical Play

9'x 12’ Plastic Tarp

* Setup planks and istands on the grid according te the pasitioning on the
challenge cards. Not il planks and islands are used in all challenges.

v Instruct players to use the planks to coss the river,

Rules: No crossing open water, no diagenal bridges, no crossing planks, ne
" removing a plank from the river, and you can only bold ene plank at a time,

+ Planks must be connected to the plank or island you are standing on foryoute Lo 1213
PRIM&SY
be able to pick them up. SCHOOL






http://www.youtube.com/watch?v=HOiH1eVCggw

What Doesn't Belong?

NUMBERS

Find a reason why each one does not belong.

9 |16

25 43 mm123 31

NUMBER 1 NUMBER 2




Same But D
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Graph The Story

height of walgl off ground
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http://www.youtube.com/watch?v=5yAcRHtgTWo

Survey Questions

T s v 50 arven wr e Qusetrs ki oy @aa yous hasgts ed Sedlngs s you
rwfernnd ey oyl ) Mt s

Parkmore | ._
Mathematical o T .
Mindset Survey For
Students

Qood at Mathematcs

Ampne Can leam MaTwmatics 0 T Nghest Listening 10 how ofer siudents sohvwe podiems in Mathemascs helps
cmls e 10 TR Ty OwWn unders anding

1 4

10 Point Rating Scale

Google Forms MR My oo ey
Pre and Post Data . ¢
Comparison of

Mindsets of LOW, MID [ttt il Iy
& HIGH range IR
students

VS Growth & RO S M S e s gt
Achievement v 2 ‘e b ik ia
Statements matching
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Evaluate &

Diagnose Google “Learning Pit” Studens

articulated that

 they are not
I find myself in the learning pit often in Mathematics lessons. being Cha”enged
enough therefore
o, we perceived that
they are not
1(7.7%) 17.7%)  17.7% 17.7%)  17.7%) being taught in

13 responses

2 (15.4%)

the ZPD.

0 (0%6)

5 (19.2%)

4 (15.4%) 4(154,0\

3 (11.5%) 3 (11.5%)
& 1(3.8%) . 1(3.8%)
9 10




Evaluate &

Diagnose Google “Maths Brain” s

demonstrates that a
I b ith ‘Maths B in. That' hy i’ d at Math ti ‘ hlgh proportion Of
was orn wi a a s rain. als why I'm goo a a emaltics. . an
i i, students still exhibit
a fixed mindset
towards their ability
to achieve in

4 (30.8%) 4 (30.8%)

2 (15.4%) 2 (15.4%)

mathematics.

| was born with a 'Maths Brain'. That's why i'm good at Mathematics.

10 (38.5%)

4 (15.4%)
3 (11.5%) 3 (11.5%) 3 (11.5%)

2 (7.7%)




See all

Riversdale Network Mathematical Mindsets v Joined
Group

Member since May

Forest Hill, Victoria, Australia -+ The Riversdale Network
Mathematical Mindsets Group was formed to create a collaborativ...
*®™ 4 members said that they went to The University of Melbourne

See all

Simon Mclintosh

The Hot List Top 50 Mathematics
Leader at The Educator's
'Innovative Schools Award

Winning 2016-2018' Parkmore
Primary.
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