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* Upper elementary classroom
teacher (30 yeoars)

* Author of dozens of digital and
print resources for teachers

* National Board Certified

* Moster’s Degree in Elementary

Education
* Milken Educator Award
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Check your confirmation email for a link fo the handouts.
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Math Problem Solving: | ;=i |
- Mindsets Matter #* G |
Webinar Pack ;—;) BEEL

* Mp4 HD Video Recording

* Mp3 Audio Recording

* Editable PD certificate (40 min)
* Easy access to webinar freebies
* PDF handouts of webinar slides

Why Are You Here? X z;i}

* You LOVE teaching math, and you're
looking for research—bosed strotegies
to increase your effectiveness.

* You DON'T love math, but you wish you
did, especially since you have to teach itl

* You worry that you might be spoon-
feeding your students in math, but you
aren’t sure how else to help them.

Or Maybe Because.. X 2:})‘?

* You're fascinated by growth mindset
research and you wont to know how it
applies to math instruction.

* You teach in a Common Core school, and
you feel overwhelmed by the changes
in the math curriculum.

What You’ll Learn Today...

How most people define math and
how that view dif fers from what
mathematicians think

The research about commonly held
beliefs regarding moath instruction

How to turn a simple moth word
problem into an rich math task

Strotegies for facilitating math talk

Where to find resources for fostering
a math mindset
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Math Mindset Connections
Facebook Group

Appie Pesling Challenge =L
!lln li: Muﬂ:.r" g S — ‘

How 1 Fosher 0 Growih Mindset in Math Appie Peallng Challengs »L
1t fohes 2 utes o poe 1 opple and 4 ranutes
Hi frignd! Pl cppics, how org w it foke o pesi 10 sppies? ‘

T'm excited about Friday’s webinar, and 1 hope you're excited, too! If
you have time, 1'd love for you and your students to tackle tw

Apple Peeling Challenge word problems this week. Ready?

Wit Appie Peeling Challenge «2
How would you solve the two Apgle Pesling Challenge problems poei 2 Sores s 4o peel 10 appies For & e TF he tan peci o
Below? Woulkd your students solve them the same way? How many PP, e b ol € Bk e b e 1

different ways can we solve these problems? Give them a try right
now, and keep your solutions handy during the webinar,

. P Appla Peeling Cliatienige %%
Abpis Pesling Challenge 1 P 2] Somnemdn 1 oot 10 oppien for oipe TF e com prl  cppen
IF it takes 2 renutes fo peel 1 oppie st e gl ek e e 10 sl

ond 4 renutes fo peel 2 apples. how
long will it foke to peel 10 apples?

Appls Peeling Chatienge *2
Apple Peeling Challange 2 2 Samnesis et 100ppes for ape IF e i s
ntutes, ow org A # ke e 4 e o 10 apies?
Sﬁmm:da‘nmdlouwzﬁ 7:p=
IF e con peel 4 apples r
*"?"“"’“““""‘"’Pﬂ“"‘l”"#‘" il Appin Peeling Chslleage *2
PO o ey o 10 cppen o i T b o e
How ta Share Your Solutions e, o long il # ke e 5ol o 10 opples

1f you're willing to share one of your solutions, take a phota of your
wark that shows how you salved It. Then share your answer with me
by smail or on Padlet as described below:

+ Reply to this email and attach your phata along with a short
written description of haw you solved the problem. If you made
any mistakes while solving it, I'd love to know what you did
wrang and how you figured cut that you'd made an error.

Appin Peeling Chiallenge %2
« If you're familiar with Padlet, upload your image to this Sarnneeds 1 pest 10 appies for o e IF e con e 4 opples
Apgle Pegling Challenge Padiet and add a written description to G, howlong wi # foke he o podd o 10 apples?

that post explaining how you solved the problem. Please include
your first name in your response. If you'd like to remain

anonymous. just make up & name.

Let’s Share Ideas on Padlet!

https://padlet.com/lauracandler/mathmindsetswebinarl

Open in another browser tab or on a mobile device.

° "
g Math Mindsets Webinar - Part |

Laura

W's casy 10 add 1o the wall Just click Ehe plus sign in the kower right
‘comer. Stan by writing your first name at the 1ap of the post, and then

type a comment, fink to a rescutce, upload an image, ete. Then click
outside the box to post it

Math Mindset Webinar Resources

www.louracandler.com/webinaors/

bot | PG | Camtact

il Cabioet  Srategics My Products  Traini My Blog

Math Problem Seolving:
Mindsets Matter

Webinar Hesources and Freebies Page

Thisiks for amending o watching the wetinarl I've kaded this page wih
Freeties, ganes. and resources for helging to foster & mathesnatical mandses

'm stil working 6n NG AESOUNCES 1o e ge. 50 check back later!

Loaking for e Math Mindset Webinar Padiet Wall?

Live Weblnar Giveaway Detalls [March 3, 2017}

One lucky wetinar anterdee will wen the
e freddtac
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Agree or Disagree? (Rate 1 to 5)
1=Strongly Agree to 5=Strongly Disagree

1. Problem solving strotegies ;;gg}

should be taught before giving
students problems to solve.

2. Drawing and counting on fingers in
moth should only be encouraged for

young children and struggling students.

3. Students should only use calculators in
moath ofter they con perform the
computations by hand.

Agree or Disagree? (Rate 1 to 5)
1=Strongly Agree to 5=Strongly Disogree
4. Mistakes are only beneficial when
we learn from them.
5. Some people were born with o gift
for math, and others weren't.
6. The best way to meet the needs
of all students is through ability

grouping and dif ferentiotion. 22

My Goals ...

I wont you to be so

exeited ond inspired that
you con't wait to toke actionl

m) Try of least one new strategy next week

Begin your math mindset journey by
investigating ot least one new resource

Growth Mindset Overview
Dr. Carol Dweck

e sl ooy thie book*
Dham Dhinim, peben of Mk o Sk amd s

THE NEW PSYCHOLOGY OF SUCCESS
HOW WE CAN
LEARN TO FULFILL

OUR POTENTIAL _ Lowrs Conder-prosss. [
e i
«parenting Q‘ M ‘h.ﬂr% LY .
~business Mlﬂdsei. & gl

CAROL 5. DWECK, Ph.D. DIPP>> How to Foster a GROWThH MINJSET |
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People with a Fixed Mindset..

* Aren't willing to toke risks, and they avoid
tasks that appear to be challenging

* Fear failure becouse they worry thot
others will think they aren’t smart.

People with a Growth Mindset...

* Enjoy taking risks and trying new things;
they love to tackle challenges

* Understond that failure is a sign that they

learning and growing; feel confident that
the can improve their performance

What's wrong with praise?

Carol Dweck - A Study on Praise and Mindsets [ L

RAISE

>

A

Why isn't it SMART to praise
kids for being smart?

Praising students for being smart
contributes to a fixed mindset and
discourages kids from taking risks.

They worry that others won't
think theyre smart if they appear
to be struggling or have to ask for help.
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Harmful or Helpful Praise?

* Wow! You're so smart!
* You will rock at this!

* What are you worried about!
This will be so easy for youl

* Fantostic! You made o perfect score
ond you weren't even trying

What do kids hear as the “hidden”
message in this type of praise?

Empowering Praise

* You're thinking outside the box!

I like how you tried dif ferent
ways to solve that problem.

» T con tell you worked hard on thisl!

* I'm proud of how you persevered
ond didn’t give up.

What messages are we conveying
with this type of praise?

Our Math g
Mindset Z@ M
Journey

Begins!

Mathematical Mindsets
Dr. Jo Boaler

JOBOALER

MATHEMATICAL

MINDSETS
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While teaching...
* Gifted education program

» Kagon cooperative learning
author & consultant

« NCPIMSx* Lead Teacher

In recent years..

* Carol Dweck’s work with
growth mindset

* Jo Boaler’s work with
mathematical mindsets

*NC Partnership for Improving Mathematics and Science

| taught Rover
how to whistle!

Cartoon Source: Joyce Hodges, NCPIMS Program Facilitator - Artwork Credit: Wendy Candler

| don't hear
him whistling.

Cartoon Source: Joyce Hodges, NCPIMS Program Facilitator - Artwork Credit: Wendy Candler

| said | taught him.
| didn't say he learned it!

Cartoon Source: Joyce Hodges, NCPIMS Program Facilitator - Artwork Credit: Wendy Candler
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Are we really
teaching if our

students aren't
learning?

Let's Bust %
Some Math Xy
Mythsl ol

1. Strategy Instruction

Problem solvin O'|'€9I€S

should be ore giving
students lems to solve.

o

FACT:

Students should solve problems
first, and discussions about

strategies should take place later.

X

2. Visual Math

Drowing and counting on fingers in math
should only be encouraged with young
children ond struggling students.

w3
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Ramon needs to cut an 8—foot board
into 2—foot pieces to make shelves. Tt
tokes him 30 seconds to moke each
cut. How long will it take him to make

all of the necessary cuts? m@ .

2 feet 2 feet 2 feet 2 feet

1st cut 2" cut 3rd cut

3 cuts x 30 seconds = 90 seconds
or 1.5 minutes

2. Visual Math
Drowing and conﬁ' on fingers

should only bm d with young
children on&%tfuggling students.

<
FACT: ﬁ(ﬁ

Brain research supports the
importance of visual moath and
finger computation ot all levels.

2. Visual Math
“When students learn through

visual approaches, mathematics
changes for them, and they are
given access o deep and new
understandings.”

%

~ Jo Boaler

3. Calculator Use

Students should only use calculotors
after they can perform the
computations by hand.
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3. Calculator Use
Students should onl“‘: calculotors

in math oFJrerm" erform the
compu¥arions by hand.

FACT:

When used effectively to support
problem solving, calculators enable
students to engage with cognitively rich
problems that address exploration of
patterns and relationships. (NCTM)

Activity: Changing the Way
Students View Mistakes

JOBOALER
MATY I!I MATICAL

MINDSETS

iy y

Activity described on page 15

4. Importance of Mistakes

Mistokes are

\eneF icial
when we

oM them.

FACT:

Each time we moke a mistake,
a synapsis fires and our brains
grow, even when we aren’t aware
that we made a mistokel

Recognize Growth Mindset
Attitude with Brain Bucks

Xy

T

Btk Bidk
Btk o Bide

Bt B

Brain Bucks can only be earned
T by words and/or actions that
demonstrate a growth mindset.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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5. Math Giftedness ﬁfé

Some people were born with a

8. Math Giftedness *fé
Some people Rorn with a
gift for mamgs weren't,

FACT:

Performance in math has more
to do with one’s prior experiences
thon with the presence or
absence of an innate moath gift.

6. Ability Grouping and
Differentiating Instruction
The best way to meet the needs of

all students is through ability grouping
ond dif ferentiating instruction.

6. Ability Grouping and
Differentiating Instruction

The best way to he needs of
all students im ity grouping
and dif fer&\iating instruction.

FACT:

Ability grouping sends the message
that some students aren't capable
of achieving math at high levels,
which promotes o fixed mindset.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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FLaman o o ] 3 z o

We ALL need a
moath mindset
adjustment!

Students, Teachers, Parents
Administraters, . . . Everyonel

What is math?

Numbers, rules, formulas,
computation, etc.

What does it take to be
successful in math?

Performing well on speed drills, answering
questions correctly, following the rules, not
making mistakes, memorizing formulas,
doing all your homework, etc.

- What is math? | WIF"::W% Bl
r.' o |

What does || === —--—=

it take to be || HE |
successful | —

in math? e

| i |

i& _/\\ E ,,,,,,,,,,, E S [P ——— ;.;

Yo N iix# B

What is math?

Using numbers and symbols,
Finding patterns, connecting ideas,
analyzing data..

What does it take to be
successful in math?

Being skilled in .. asking questions, working
collaboratively, analyzing data, identifying
trends, solving complex problems, seeing
connections, finding patterns, etc.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Implications for Instruction:
Rich Math Tasks

Whoever is doing the talking
is doing the learning. -anonymous

Getting
Started with
Rich Math

Tasks

What are Rich Math Tasks?

* Open—ended with multiple methods
and pothways to the solution

We're on track
for math
success!

* Actively engoges students in critical
thinking, analysis, and questioning

* Talking and sharing ideas is encouraged;
students explain and justify solutions.

* Problems can be represented visually
or with concrete objects

* Strategies are discussed AFTER the
problem is solved.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Three Block Towers

é )youEH.l:‘.)..gq B Scionce ~ Wk of Math - e & Tosks - Courves - Parents  Stustonts  Rsouces - Community - 0

3 Block Towers

pre
u‘;_,
v

How many different towers can
you make using one red, one
blue and one yellow block?

How many can you make if you
" have a green block as well?

Always, Sometimes, or Never?

Are the following statements always true, sometimes true or never true?

A hexagon has six equal length ) ]
B q gt Triangles have a line of symmetry

sides
Squares have two diagonals that Cutting a corner off a square
meet at right angles makes a pentagon

The base of a pyramid is a square | A cuboid has two square faces

Source: http://nrich.maths.org/12673

Where Can You Find
Rich Math Tasks?

* Websites like Youcubed.org,
Nrich.org, NC Math Wiki, etc.

* Print or digital books

* Discussion forums & Facebook groups

* Create your ownl (You con transform
math word problems into math tasks.)

Apple Peeling Challenge *1

If it takes 2 minutes to peel 1 apple and
4 minutes to peel 2 apples, how long will it
take to peel 10 apples?

Student #1: 2 x 10 = 20 so it takes 20 minutes.

Student #2: Tt tokes 2 minutes per apple so I drew 10
apples and counted by 2's and the answer is 20 minutes.

()
()

B
B)(=)
B)(=)
35

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Apple Peeling Challenge #2 @

Som needs to peel 10 apples for a pie.
If he con peel 4 apples in & minutes, how
long will it toke him to peel all 10 opples?

DEOO HEOO6

6 minutes 6 minutes

XX

\___ 3 minutes

6+6+3=15

Apple Peeling Challenge #2 @

Som needs to peel 10 apples for a pie.
If he con peel 4 apples in 6 minutes, how
long will it take him to peel all 10 apples™?

6 minutes

0000

1%2 1%2 1% 1%

11, minutes x 10 apples = 15 minutes

1 min x 10 apples = 10 minutes

% of 10 = 5 minutes 10+5=15min

More Apple Peeling Problems .
* Crystal peeled one apple in 2 minutes, ‘
the second apple took her 2% minutes
ond the third took her 3 minutes. If she
continues af this rate, how long will it toke

her to peel the fifth opple?

 Xavier can peel a small apple in 2 minutes,
but it Takes him 3 minutes to peel a large
apple. How long will it toke him fo peel 4
small apples and 2 large ones?

Apple Pie Peeling Story Challenge

Google slide presentation and story by Rebecca Pilver.
Shared in Math Mindset Connections Facebook group.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Apple Pie Peeling Story Challenge

If it tokes me 2 minutes 1o peel 1 apple and 4 minutes to
peel 2 apples, how long will it take me to peel 10 apples?

Apple Pie Peeling Story Challenge

_—

T can peel 4 apples in 6 minutes using the apple peeling
machine. How long will it take me to peel 10 apples?

Challenge Yourself! (Extension Activities)

Write several sentences to explain %X
how you solved the problem. %\;(
Explain how you could solve the

problem using o dif ferent strategy.

If you made o mistake, explain what you did
wrong ond how you corrected it.

Chonge the numbers in the problem to create
o new problem and solve it.

Create a similar, but more challenging,
problem and solve it.

You Try It! Create a New Apple Challenge!

If it tokes 2 minutes to peel 1 apple and 4 minutes to
peel 2 apples, how long will it Take to peel 10 apples?
https://padlet.com/lauracandler/mathmindsetswebinarl

a L

®
a Math Mindsets Webinar - Part |

Laura
New Apple Chollenge — If it
tokes Jon 2% minutes to peel

an apple, how long will it take
him to peel 10 apples?

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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IPC Problem Solving

Present the problem and ...

How to Facilitate
Math Task Engagement

1. Provide time for individuals to work alone.

2. Partners share and discuss solutions.

3. Facilitote a closs discussion to share
ways of solving the task and to reflect 2‘\/]5
on the problem-solving process. E}Z}

IPC* Problem Solving
Step by Step

* [ ndividuols— Partners—Class

Options for Presenting the Task

Apple Peeling Challenge

If it takes 2 minutes to peel 1 apple Individual Task L e s
ond 4 minutes to peel 2 apples, how S|ip5 for Math
long will it take fo peel 10 apples? Journals S

Apple Peeling Challen
2 rates to peel 1 opple and 4 rinstes to

Individuals -> Partners -> Class

Apple Peeling Challenge

IF it fakes 2 eorutes to peel L opple and 4 rinates fo

el 2 cpples, how ko wil it ke fo pael 10 opples?
Apple Peeling Challenge

Appile Peeling Challenge

g ¢ ¢ O ¢ €&

TF it tokes 2 rinutes fo pes] 1 opple and 4 rnutes o
peel 2 apples, haw long wil it toke to peel 10 apples?

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Options for Presenting the Task

Display Digital Version
on a Smartboard

Options for Presenting the Task

EFEl= ol =] | -—= =]

Display Paper Copy
on a Smartboard

Create a Padlet “Wall” for the Math
Task and Student Responses

Options for Students to Record Work

Show Me app Boogie Boord

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Benefits

* Provides time for all students to
read ond think about the problem carefully
before choosing a strotegy

* Prevents the problem of students relying
on others to do their thinking for them

* Allows teachers to informally assess each

student’s performance <’\\;é:1

IPC - Independent Phase .

IPC - Independent Phase

Management Tips

* Provide access to math
tools (measuring devices,
bose 10 blocks, calculators,
pattern blocks, etc.)

* Require students to show solutions visually

'+ Resist the urge to rescue students who are

having trouble getting started

* Begin partner work stage when
MOST students are finished

1PC - Partner Phase
Benefits

» Students have to explain their strategies
and defend their solutions

* Helps students feel more confident about
their solutions prior to the closs discussion

* Fosters social skill development

IPC - Partner Phase

Management Tips

* Assign partners instead of letting students
choose; change partners frequently

* Give specific directions about how students
should share their work

" If students realize they made an error,

encourage them to correct it on the spot

I

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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Share-Share-Compare
Partner Math Talk Strategy

1. Partners sit side-by—side and place their
work face down in front of them.

2. Partner A shows/explains his or her solution;
Partner B listens ond asks questions.

> O

A — Shows work; B - Listens;
explains strategy osks questions

Share-Share-Compare
Partner Math Talk Strotegy

3. Partner B shows/explains his or her solution;
Partner A listens and asks questions.

4. Both partners compare their work, discuss
straotegies, talk over any mistakes, and prepore
to share during the class meeting.

« O

A - Listens; B - Shares work;
osks questions explains strotegy

I1PC - Class Phase
Benefits

* Students are exposed to a
wide variety of strategies.

* Teacher can use this time to correct any
misunderstandings or misconceptions.

» Students learn to appreciate creative
thinking in their classmates.

* Fosters risk—toking in a safe environment;
chance to reaffirm that mistaokes moke
our brains grow.

IPC - Class Phase

Management Tips

* Invite volunteers to display
their work ond explain how
they solved the problem.

* Don’t reveal the onswer until the end.

* Ask, ‘How many dif ferent ways
can we solve this problem?” (Tally them.)

* Teach students how to be polite “skeptics,”
asking for clarification, questioning faulty
reasoning or errors in computation.

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com
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IPC - Class Phase
More Tips

Brain ¢

persistence, and unusual

* Recognize creative thinking,
approaches to the tosk. ‘

BUCK ™=

e Tnvite students to share their mistaokes,
ond celebrate those mistakes as
opportunities for our brains to grow.

* Encourage “‘what if” questions and other
extensions of the original task.

E

Problem-Solving
Resources to
Explore

Youcubed Website

uuuuuuuuuu

Building a
Mathematical
Mindset

Community
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9 Math Mindset Findings

&2youcubed e Woskst Mt by Coume Py Sty s - Comenty

These 9 findings have very strong implications for mathematics classrooms.
If acted upon they could unleash the potential of millions more students.

Anyone Can Learn to High Levels Mistakes Grow Your Brain When You Believe In Yourself
Your Brain Operates Differently

Speed and Time Pressure Block ~ Visual Math Improves Math
Working Memory Performance

When You Believe In Your Parents’ Beliefs about Math
Students They Do Better Change Their Children's
Achievement

Nrichmaths.org

NRICH enriching mathematics Topécs

ol

Student Guide Teacher Guide

Y Student Hames  Teacher Hoees

Lower Primary (@) (D) Eorty vears Welcpme to the ho‘rne
upper primary @ @D Primary of rich mathematics!

Lower Secondary . . Secondary

Upper Secondary .
'The essence of mathematics bes in I e mathematicsT
frosdom. What can they
Georg Cantor mean?

@ Finding your home on NRICH
‘a: We have homes for students of different ages, and we have homes for

teachers of different age groups. If you are & parent or carer, we
suggest that you start with the Teachar Guide.

In your hame you'll find the latest resources we have added to our
cellections, and we'll keep you up to date with open problems and
avents,

[P
‘?

12

irst Grade

3% 9

Fifth Grade

and Seorng Gudee 2 PN
roblem
Solving f

Assessments

Pe and Post

©2017 Laura Candler’'s Teaching Resources ~ www.laurcandlerontpt.com

22



Webinar Slide Handouts for Math Problem Solving: Mindsets Matter

The Math Problem Solving Bundle
ond each level (A-D) include the
Math Problem Solving: Mindsets
Matter PD Webinar Pack!

Editable Multi-step

Word Problems

ges

hpple Peellng Chalienge

[ —

Challenge Yourself! o B
Afber salving the problem, challenge ¥

yourel by daing ane of the Tollowing:

« Write several sentences fo explain how
you solved the problem,

= Explain how you could scive the
problem using a different strategy,

» If you made a mistoke, expain what you
died wrong and how you corected it,

» Chonge the numbers in the problem to
create o new problem and sclve it

= Create a smilor. but more chollenging.
problem and solve it,

g&éaﬂe’-é

Future Train Stops ¢

More math mindset topics to explore..

* Cooperative learning teom strotegies

* Low—floor, high—ceiling rich math tasks

* Tracking, ability grouping, and equity issues
* Rethinking homework

» Assessment for a growth mindset
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My Goals ...

I wont you to be so

exeited ond inspired that
you can’t wait to take action!

Facebook Group

Math Mindset Connections f

# Share . Notifications

=) Try of leost one new strategy next week

Begin your math mindset journey by
Investigating at least one new resource

Check the freebies page for
details about how to sign up.

Math Mindset Webmar Notes Math Mindset Webinar Freebies

@ mn“n“m ﬂ | WWW. lourocodl /webmr/problemsolvmg

o e st s it s Ty m
Ll e gy ‘ |
&, e .

Math Problem Solving:
Mindsets Matter

Webinar Hesources and freebies Page

et — P

cotelwtim:
EE = Tk . s e P g f o 1

Page 3 of the webinor \ = HRE0

note—taking outline
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