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_earning Infentions

| have an emerging definifion of PLAY

| understand there are different types of inquiry and what these
ook like

| undersfand my role as the feacher during playful mathematical
inquiiry, including designing the learning opportunities, asking nudging
questions, and providing formafive and summative assessment

| have a few ideas about how fo design and incorporate playful
Mathemafical inquiry in my math class



Think of a fime this summer when you
engaged in play What words ana/or
feelings would you use o
describe you experience?




play

Ipla/ <
verb

1. engage in activity for enjoyment and recreation rather than a serious or practical purpose.
“the children were playing outside"
synonyms: amuse oneself, entertain oneself, enjoy oneself, have fun; More

2. take partin (a sport).
"| play softball and tennis"
synonyms: take part in, participate in, be involved in, compete in, do
"l used to play hockey"

noun

1. activity engaged in for enjoyment and recreation, especially by children.
"a child at play may use a stick as an airplane”
synonyms: amusement, entertainment, relaxation, recreation, diversion, distraction, leisure;
More

2. the conducting of an athletic match or contest.
“rain interrupted the second day's play"




play
Ipla/ 4
verb

1.

engage in activity for enjoyment and recreation rather than a serious or practical purpose.
“the children were playing outside"

synonyms: amuse oneself, entertain oneself, enjoy oneself, have fun; More
2. take partin (a sport).
"| play softball and tennis"

synonyms: take part in, participate in, be involved in, compete in, do
"l used to play hockey"

noun

1. activity engaged in for enjoyment and recreation, especially by children.
"a child at play may use a stick as an airplane”

synonyms: amusement, entertainment, relaxation, recreation, diversion, distraction, leisure;
More

. the conducting of an athletic match or contest.
“rain interrupted the second day's play"
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ShadowCon - Kassia Wedekind on Math Play




what is PLAY?

Diminished consciousness of self
e NO good or bad
e Wwilingness to fake risks

Improvisafional Potential
e |IS Openness
e CoO-consiructing understanding

Continuation Desire
e If hooksl Focused attention
e sell moftivated

“Finally. o qood q of off ocomoellmg e for the
importonce (p l vity .~ ‘OSCOVIR

play

How It Shaopes the Brain,

Opens the Imagination,
and Invigorates the Sovl

>

STUART BROWN, M.D., wen craustonen vaucran




Neuroscience has shown use that the brain is

highly complex...Play literally scul

D

giving Us The resources we neec

challenges we face in our dal

fs the brain,
fo meet the

v lives”

- Susan Harris McKay (2012) What is Play?




Burgart (20l) Five criteria for
recognizing play...

e IS sponfaneous or pleasurable

e inifiafed in The absence of sfress
e light hearted

e repealed

e freely chosen




In addition, PLAY can provide:

opportunifies for social engagement
language skills

creafive thinking / imaginafion
crifical thinking

use of maferials that are appealing
physical skills and coordinafion
confidence buiding

mofivation

engagement

development of cognitive skills
residence and coping skills

a sense of wonder

t’s true for animals as welll



Play is the engine
of learning’

- Dan Finkel (2017) Virtual Math Summit

"... then what is Teaching?”



We are archifects of learning!




1 never Tfeach my pupils; | only
alfempt 10 provide the condifions
N which They can learn’

- Abbert Einstein




How do | begin 10 design these
earning experiences?

e [hink abouf your sfudents’ inferests
and curiosifies

e Consider the curriculum - What big
deas do you want your students 1o
understand? What competencies ano
confent will support This?

T



https://curriculum.gov.bc.ca/

Mathematics 6

Mathematics K 1 2 3 4 5 6 7 8 9 10 11 12

Download Curmriculum¥

A A

Communication Thinking Personal & Social

Introduction Goals and Rationale Curriculum Overview Supports

aA Core Competencies

Q.. Big Ideas

Mixed numbers and
decimal numbers represent
quantities that can be
decompcosed into parts and
wholes.

Computational fluency and
flexibility with numbers
extend to operations with
whole numbers and
decimals.

Linear relations can be
identified and represented
using expressions with
variables and line graphs
and can be used to form
generalizations.

Properties of objects and
shapes can be described,
measured, and compared
using volume, area,
perimeter, and angles.

Data from the results of an
experiment can be used to
predict the theoretical
probability of an event and
to compare and interpret.

Bl Leamning Standards

Curricular Competencies Content

Students are expected to be able to do the following: Students are expected to know the following:

Reasoning and analyzing € smallto large numbers (thousandths to billions)




Bl Leaming Standards

Curricular Compete!

Studenta are expected fo Iy P L AY a n d ‘ N Q U ‘ RY following:

Reasoning and analyzi ndths to billions)

multiplication and division facts to 100 (developing

P> Use logic and patterns to solve puzzles and play games computational fluency)

Use reasoning and logic to explore, analyze, and apply mathematical id¢

4

order of operations with whole numbers

4

factors and multiples — greatest common factor and

least common multiple

>

P> Estimate reasonably

P Demonstrate and apply mental math strategies
>

Use tools or technology to explore and create patterns and relationships; improper fractions and mixed numbers

conjectures introduction to ratios

P Model mathematics in contextualized experiences whole-number percents and percentage discounts

Understanding and solving multiplication and division of decimals

® ¢ ¢ ¢ o

B Apply multiple strategies to solve problems in both abstract and conte
situations

increasing and decreasing patterns, using
expressions, tables, and graphs as functional

relationships
Develop, demonstrate, and apply mathematical understanding through play, inquiry,

and problem solving

4

one-step equations with whole-number coefficients
and solutions

P> Visualize to explore mathematical concepts

perimeter of complex shapes
P Engage in problem-solving experiences that are connected to place, story, cultural

practices, and perspectives relevant to local First Peoples communities, the local
community, and other cultures

area of triangles, parallelograms, and trapezoids

angle measurement and classification
Communicating and representing .
volume and capacity
P> Use mathematical vocabulary and language to contribute to mathematical

; _ tnangles
discussions

® ¢ ¢ ¢ 0 o

: L o o combinations of transformations
D Evnlain and iuctifv mathematical ideas and decicinne



Play + Inquiry =

...Invites a playful sfance foward learning Teachers can offer
provocations, such as open-ended questions, engaging and
nviting materials for children fo explore




Types of Inquiry

Srired
Fu%nq_ru\i‘d COf_\_t.f‘Ol.LEd. .
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Tnspired by:Fitdhman, 2011 ‘ solution. prescribed oufcome




Types of Inquiry

Sfructured Inquiry

e [he Teacher determines the big idea and what The students wil
come o understand by the end

e [he Teacher sfarts with a guiding question

e [he students wil help creafe the plan and guide the inquiry with

heir questions, inferests, ideas, analysis, reflections, anc

understandings

Guided Inquiry

e [he feacher comes up with The big idea or fopic and sfudents and/
or the feachers come up with The questions

e [he sfudents are responsible for designing and following their own

procedures fo fest the question and then communicate their resulfs
and findings




Open Inquiry:
e [ he sfudents defermine the purpose and formulafe the questions

e [ he students design procedures, gather the materials ana
communicate their findings

e [ he feacher facilitates, supports, asks questions and redirects the
invesTigation

~rom Michelle Hikida, Richmond Teacher




Fow could This look in your class?

Whole class structured inquiry
e cveryone has the same question & the same materials

Whole class guided inquiry
e cveryone has same question and choses from the different materials at
each fable

omal groups guided inquiry
e Different questions and maferials af each fable
e could have 2, 3, or 4 questions

Individual or Partner Open Inquiry
e [ ofs of dfferent questions
e [Many different materials dependent on what sfudents choose




Why use this approach? What affordances come from inquiry?

Traditional learning Inquiry learning

Want to learn

Active learning

Thing 4 - 6: Inquiry based learning in the junior classroom (2016), p 12




Fow Might you iIncorporate?

EXCITING literature and materials

NVITATIONS fo the sfudents - artifacts or questions

Opportunities for CONNECTIONS to themselves, community, content
MUL TI-MODAL EXPERIENCES - hands on, kinaesthetic, visual, audifory
Opportunities for COLLABORATION

CHOICE - increases mofivation!

Opportunities for learning 1o be RECURSIVE



Types of Provocafions

Fractiong:

If 2 hexagons 'epresent 54 Whole, What
do the other Pieces reépresent?

Direct Prompt

implied P
fhrough Mode

and Open:

—xploration

"OIMm




Please take some fime 1o PLAY! What
dfferent provocafions are you noficing?
What are you wondering?



what is our role in playtul inquiry?

e falk less and listen more
eDe open fo the chidren’s questions

e ask open questions - design invifing, playful learning
opportunities

e NOfice and name the curricular competencies
e ask quesfions fo nudge learning

e Uise/model mathemafical vocabulary

epuild In Time To reflect and connect

e KNow and honour student’s interests

e cstablish a culfure thaf supports wondering and playfulness



Tips for Asking Effective Questions

Anficipafe student thinking

- Know your LEARNNG STANDARDS

Think about about some of the questions you could ask
Incorporate verbs thaf elicit higher levels of Thinking

- Pose questions that open up the conversafion fo include others

y Capacity
& Building

Keep questions neutral NN
PR D Scrics

Provide walt time

11111111




Stimulate thinking by asking

open-ended questions ...
* How else could you have ...?
 How are these

the same?

© How are these different?

 About how long ...? (many, tall, wide,
heavy, big, more, less, efc.)

® What would you doif ...?

© What would happen if ...?

© What else could you have done?

o |f I do this, what will happen?

® |s there any other way you could ...?
o Why did you ...?

 How did you ...?

To HEeLP STUDENTS SHARE THEIR REPRESENTATIONS

(and show /describe / demonstrate / represent)

Questions to pose:

¢ How have you shown your thinking (e.g., picture, model, number, sentence)?
Which way (e.g., picture, model, number, sentence) best shows what you know?
How have you used math words to describe your experience?

How did you show it?

How would you explain

than the one the student is in)
Prompts to use:

¢ |decidedtousea...

A graph (table, T-chart, picture) shows this the best because ...

I could make this clearer by using a ...

The math words that help someone understand what | did are ...

To HeLp STUDENTS REFLECT ON THEIR WORK

(and analyze /compare / contrast / test / survey / classify /sort / show /use /
apply / model)

Questions to pose:

¢ What mathematics were you investigating?

* What questions arose as you worked?

¢ What were you thinking when you made decisions or selected strategies to solve
the problem?

¢ What changes did you have to make to solve the problem?

* What was the most challenging part of the task? And why?

¢ How do you know?

* How does knowing help you to answer the questions ?
Prompts to use:

e A question | had was ...

¢ | was feeling really ...

e | decided to 1 was thinking ...

* | found challenging because ...

¢ The most important thing | learned in math today is ...

To HeLp STUDENTS MAKE CONNECTIONS

(and connect /relate /refer /imagine /describe / compare)
Questions to pose:

* What does this make you think of?

What other math can you connect with this?

When do you use this math at home? At school? In other places?
Where do you see at school? At home? Outside?
How is this like something you have done before?

Prompts to use:

¢ This new math idea is like...

I thought of ...

I did something like this before when ...

We do this at home when we ...

| remember when we ...

to a student in Grade ___? (a grade lower

e ils ezl Questions and Prompts to Get Students Thinking

To HEeLp STUDENTS SHARE THEIR FEELINGS, ATTITUDES OR BELIEFS ABOUT
MATHEMATICS

(and share /reflect / describe / compare / tell)

Questions to pose:

¢ What else would you like to find out about ?

¢ How do you feel about mathematics?

* How do you feel about ?

* What does the math remind you of?

¢ How can you describe math?

Prompts to use:

¢ The thing I like best about mathematics is ...

» The hardest part of this unit on S

¢ | need help with because ...

* Write to tell a friend how you feel about what we are doing in mathematics.
* Mathematics is like because ...

¢ Today, | felt ...

To HeLp STUDENTS RETELL

(and tell /list /recite /name /find / describe / explain /illustrate /summarize)
Questions to pose:

¢ How did you solve the problem?

What did you do?

What strategy did you use?

What math words did you use or learn?

What were the steps involved?

What did you learn today?

What do(es) mean to you?

Prompts to use:

¢ | solved the problem by ...

¢ The math words | used were ...

The steps | followed were ...

My strategy was successful because ...

Explain to a young child or someone that wasn’t involved ...
Draw a picture to show how you solved the problem.

To Hep STUDENTS PREDICT, INVENT OR PROBLEM SOLVE

(and create / plan /design / predict /imagine / devise / decide / defend / solve / debate)

Questions to pose:

* What would happen if ...2

What decisions can you make from the pattern that you discovered?
How else might you have solved the problem?

Will it be the same if we use different numbers?

What things in the classroom have these same shapes?

How is this pattern like addition?

What would you measure it with? Why?

How are adding and multiplying the same?

Prompts to use:

* Prove that there is only one possible answer to this problem.
¢ (Convince me!

¢ Tell me what is the same? What is different?

¢ How do you know?

Stimulate thinking by asking
open-ended questions ...
* How do you know?

* What does (this)
represent?

* How did you know where ...?
* How did you know which ...?
e How did you know when ...?

* (Could you use some other materials
to...?

 How could you record your work?
* How could you record your discovery?
* How could you share your discovery?

* How did you estimate what the answer
could be?

* How did you prove your estimate?




—ormative Assessment

We circulafe and observe Based on what we see, we
ask questions To clarity our understanding and nudge
earning forward

We document the learning we see using anecdofal

nofes, photos, videos, checklists, colection of student

work samples It is important 1o make the sfudents’
thinking visible!




Time 1o Try...
furn 1o page 3

Cither by yourseff or
with a colleague(s)
fry planning a playful
InqQuiry learning
experiencel

Playful Planning...

Think about a CONCEPT you want your students to explore this year...

What PROVOCATIONS could you provide?

What PLAYFUL MATERIALS could you provide for this exploration?

What COMPETENCIES might be fostered?

What GUIDING QUESTIONS will you ask to make THINKING visible and nudge the
learning?







|- 2 NIV

e [-ind a pariner

e Count out 20 counters

e [ake furns with a

partner - On your turn
you can fake one or
TwO counters away

e \Whoever takes the last
counfer is the winner




Use the Talki

s there a winning S

raleqy?

Ng Points 1o he

M

Can you expl
tome...?

| agree because... ,
ain

athematical Thi

| used these thinking
tools because,,,

What questions Can you
do you have? show...using..
| would like to learn
more about how you...
.
This does not make
. sense to me because...
This makes

sense because...

I am not
. clear about...

Tell me more about. .,

D YOU share your

nking!

p

You do not seem
sure about...
How can | help?

T

1 still have
questions about...

J

Something does ) =
not seem right to These are similar
me because... [different]
because...
( How can we ..
improve...? Math Pfo mpts | need to think about

this more because...

different way?

Can you say that in a
| do not understand.

[

Why does...not make

N

sense to you?

N—

| disagree because... J

What do you

This is not true

This disproves...
because...

Can you explain
how you...?

mean by...?

This shows how...

Another way to
show this is...

[ | think...is a better

strateqgy because...

| need to look at...
again because...



C

Communication

Debriefing |- 2 NM

What Core and/or Curricular €%

K(' “Competencies were fosTered?“wﬂ

a b






Some pofential knowledge that
can be fostered through games...

e(Counting - movement along a series of spaces

e[sfimafing - seeing magnifudes in a linear way - equal sized numbered
squares

eRecognizing Pafterns
e[Number Relationships - roling dice leads 1o thinking abouf more and less

e[Mental Math - aading and subfracting - how many more spaces do |
need To go? Division - movement among pawns in the game of
Trouble

eProbability
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rimary Games can be found on
Sandra Ball's Website

Starting With The Beginning Search

Early Learning - Planting the Seeds

A

Home About Me Alphabet Adventures Back to the Basics Big Books and Pocket Charts
Big Results in a Small Amount of Time Building a Bridge Building A Foundation — Numeracy Cuisenaire Rod Quest
Daily Math Investigations Foundational Keys to Success Halloween Ideas Linking Assessment and Curriculum

Literacy Centre Fun Math in Nature Northwest Math Conference 2012 Now | Know My ABCs

Number Sense - Building a Solid Foundation Number Talks Numeracy Centre Fun Pattern Ideas Read a Story, Explore the Math

Reggio-Inspired Math Self-Assessment of Core Competencies Sight Word Safari The Power of Ten Frames The Power of Two



Numeracy Genfres
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What’s Included?

Feed Me?!

Penguin Package
What’s Inside?
1. Domino Penguin Match - Matching Activity - « zet

e students match quantities on a penguin with the numerzls on a2 matching penguin S

2. Feed Me - Individual - BLMz
)
e reinforce partitioning of numbers into 2 parts. -
e students use 2 sided counters and sort them into z parts "

3. Penguin Cover Up Five Frame - Individual

- e

adece

e roll the 1 - 6 sided dis :

* cover the rolled quantity on to the five frame
e students could record on a blank five frame the quantity (using bingo dabbers or felts)

* azk “How many more/less to get to 57" Feed Me?

4. Penguin Cover Up 0 -10 - Individusl

e player # needs to roll die (o - g sided)
e build quantity on a ten frame and cover up the numersl L
e students could record on a blank ten frame the quantity (using bingo dabbers or felts)

e azk “How many more/less to get to «o"

5. Penguin Cover Up 1-10 - Partner Game - BLM

e player # needs to roll 3(1 - 10 sided) die POSPPRPIN

e build quantity on the ten frames and cover up the numeral
e players take tums rolling the die, building the quantity and covering the numeral
e first one to cover 3ll the numersls wins

*

Penguin Cover Up 2 -12 - Partner Game - BLM

SIIUILIIFDS
e player # needs to roll 2 (1 - 6 sided) dice and find the sum stettrtrre
e build the sum on the ten frames and cover up the numerzl
e players take tums rolling the die, building the quantity and covering the numeral
e first one to cover 3ll the numersls wins




cover e P Chips Ahoy! {;‘E'é

Doubles! 3+3=6

(

3 7 5

19 15 13

11 17 9

* Place 15 chips on the game board. Chips can be placed anywhere, and doublez on 2
space are OK.

* Roll 2 10 =ided die (0-9).

* Double and add 1 to the number rolled, then remove 2 chip from the space that
shows the sum.

Roll the die. Double the number. For example: Player A rolls 2 2, zay the near double fact (2+2+1i= 5

Find it on the grid and cover it in your counter. or 2+ 3 =5) and takes 2 chip off the 5 space.

Give you partner a turn. * Roll 2 zero and take a chip from any space! _ _

First one to have 4 in a row wins! * Players take turns until one player has collected 8 chips. This per=on i= the winner!

Available on Sandra Ball's website

"How can thinking about ‘doubles’
help you solve 6 + 7 ="




Mulfiplication Games

. Double or Double-Double

Pick a factor from the Factor Box. FOCfOI"BOX :
Double it (multiply by 2) or double-double it
(multiply by 4). 1(2|(3 |4

Find the product below and cover it in your colour.

Four in a row wins! 7 8 9 10 12 14

24

8

6

20

16

28

14

32

10

2

6

36

12

14

18

4

10

8

24

32

40

28

18

16




Multiplication —

hat’s Insi

=
1. Cover Up! = Partner Game

- doubling strategy (x2)

- place 4 markers in a row

- differentiated instruction—strategic game
- E
~ 2. Double or Double-Double — Individual Activity

winlalslm

s +slex s _based on doubling strategy (x4)

- place 4 markers in a2 row
- differentiated instruction—strategic game

b 1

e 3. Doubles and Halves — Partmer Game

E)

- relating multiplication and division (x/+2)
- create longest row of markers
- differentiated instruction—strategic game

FOCRRE
B R E N

¥[¥fslefe]-

<+ 4, Doubles in 2 ROw — Parier Game

EIENET
Wis 25

u: : 2 ’ u | - doublmg Smmg}' (x2)
almlo]sl - limited counters, place 3 in a row
- differentiated instruction—strategic game

5. Stack ‘em up for 4 — Partner Game
- based on doubling strategy (x4)

- collect most counters
- differentiated instruction—strategic game

-

6. Stack ‘em up for 8 — Parter Game

- based on doubling strategy (x8)
- collect most counters
- differentiated instrucdon—strategic game

STRLE 7. Stack ‘em up for 3 — Partmer Game

'; : :‘: - based on doubling +1 more set (x3)
- collect most blocks

- differentiated instruction—strategic game

»

1

0
S
DI . .
- - - - -8, Thinking About Tens — Partner Game
“wwew=s - multples of 10 (x10)
0 0 W W W )
o - place 4 markers in a row
sy - - differentiated instrucdon—strategic game
9. High Roller — Partner Game
- mulitiples of 5 (x3)
el - highest sum of multiples of 5

H 10. Multiply by 9 Bingo Card — Partner/small group/whole class

- multiples of 9 (x9)

Instructions

- students record multiples of 9 up to 81 on card

- repetition of muldples is permitted

- using x9 fact cards, call out multiplication facts, others find the product and cover

- line wins the game
=
11. Square Number Capture — Partaer Game
| - square numbers
- laminate or slip into page cover

- can relate to area
- vamations: capture the greatest area, square spaces need to be connected to one’s own continuous space

]
=== --12. Four in a Line — Partner Game
SZZ5T5 . doubling/doubledouble strategy

o | v v | e -

- larger numbers
- strategic reasoning

. The Ugly Ones — Parmer Game

- multiplicagon facts not addressed by previous strategies
- encourages students to find efficient strategies based on what they know

. Wipe Out — Individual Activity/Partner Game

- multi-leveled students can play as parners

Lostructions
- before starting, students need to identify a single factor for self

- follow instructions as written on the board




Box Cars and One




FLAY GIVES

CHILDREN
A CHANCE

TO FRACTICE WHAT

THEY ARE

LEARNING.
-MR. ROGERS




Key Resources

g

MARIAN SMALL MARIAN SMALL
OPEN QUESTIONS OPEN QUESTIONS
FOR RICH MATH LESSONS FOR THE THREE-PART LESSON

0060 X X X

Q.55 6
ez, 6 &

e R 5@? o

MARIAN SMALL MARIAN SMALL

OPEN QUESTIONS OPEN QUESTIONS

FOR RICH MATH LESSONS FOR THE THREE-PART LESSON

o Be. ¢ == Janice Novakowski's
d blog & Reggio-

inspired work - See
handout for links!

NUMBER STRAND MEASUREMENT » PATTEBNING ANﬁ ALGEBRA



What books are fo reading,
CLAY is 1o Mathl

- Dan Finkel (2017) Virtual Math Summit

‘.
Sloy




Tracy Zager
Annie Fetter
Graham Fletcher
Michael Fenton
Christina Tondevold
Marian Small & more!

57" Northwest Mathematics Conference
October 18-20, 2018 * www.bcamt.ca/nw2018



