Please take sorhe time to

PLAY! Engage with a
guestion and the materials.
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the unceded, shared territories of the Coast Salish pecople on which our schools are located.
We recognize that the Katzie and Semiahmoo First Nations who have signed the Surrey

Before going any further, it is important that we recognize that we are here today to learn on
Schools Aboriginal Education Enhancement Agreement.



Playtul Mathematical Inquiry in
(Grades 3 to O: Mulfiplication

February 16th, 2017 ~ STA Focus Day
North Surrey Secondary School

Presented by Jen Barker
Twitter: @barker Barker



Acknowledgements

e Thanks fo Gynthia Walker, Gurpreet Koonar, Diane Brebeck,
Fyekyung Lee for letfing me Try out some lessons in their
classes!
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|_earning Intentions

e | have an emerging definition of PLAY!

e | undersfand there are dfferent types of inquiry and what these
ook like

e | understand my role as the teacher during playful mathematical
inquiiry, including designing The learning opporiunities, asking nudging
questions, and providing formafive and summative assessment

e | have a few ideas about how To design and incorporate playful
Mathematical inquiry in my math class with regard fo mulfiplicafion



ere can you find PP T, learning

Nnfentions, and mMore iadeas?

wwwmeaningtulmathmomentscom

MUSINGS

Clck Ine
Presentafions fab
and look tfor STA

~ocus Day

Meaningful Moments in MATHEMATICS

Welcome! Thanks for stopping by my site. | was inspired to write down
‘ , Tweets vy seareivarcer
my Mathematical musings by several other Math educators who have

generously shared their stories with me either through workshops, ® Jenniter Barker Retweeted
blogs, Twitter, or through publications and have inspired my love of @ ASCD © @500
The goal of a class shoukd be for student:

to walk away with the love of leaming
bit.ly/2eLtWAR

Mathematics and shaped my practice

| have taught Kindergarten through Grade Five in both Richmond and

now the Surrey School District. This year | have two roles. As an Early
Numeracy Teacher, | work in an inner-city school with four amazing
primary teachers supporting their students in Mathematics. My other position is as the
Changing Results for Young Learners Numeracy Advocate. In this role | work with 31

teachers who are participating in a inquiry-based initiative



http://www.meaningfulmathmoments.com

What grade do you teach? Why
dd you sign up for This session?
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PLAY

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

Improvisational Potential
e |IS Openness
e Co-constructing understanding

Continuation Desire
e If hooksl Focused attention
e sell motivated

“Finolly. 0 good ¢ e o goolo“ omoomg cose lor the
importonce ollplo l'o svece " ~DISCOVER

play

How It Shaopes the Brain,

Opens the Imagination,
and Invigorotes the Sovl

>
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STUART BROWN MD B OHRSTONER VAUGHAN




what is Inquiry-bas

ed learning?

Inquiry-based Learning is a dynamic and emergent process that builds
on students’ nafural curiosity apbout the world in which they live

As ifs name suggests, Inquiry places sfudents’ questions and

forward

T eachers using an inquiry-based approac

deas, rather than solely those of the feacher, af the cenfre of the
earning experience Students’ questions drive the learning process

N encourage sfudents 1o ask

and genuinely investigafe their own questions about the world

Teachers further tacilitate students’ learn

ng by providing a variety of

fools, resources, and experiences that enable learners fo investigate,

questions about a fopic The class is stuayi

reflect, and rigorously discuss potential solufions fo their own
. I
w




Shifting Pedagogical Paradigms

Traditional learning Inquiry learning

Want to learn

Active learning

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




Types of Inquiry ?
@

Structured Inquiry:

f

'he teacher determines the big idea and what the students will come fo understand by
ne end

'he Teacher starts with the guiding question

'he sfudents help creafe the plan and guide the inquiry with their questions, interests,

deas, analysis, reflections and understandings

Guided Inquiry:

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

e [he studenfs are responsible for designing and following their own procedures 1o fest
fhe question and then communicate Their results and findings



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

e [he sfudents design procedures, gafher the materials and communicafe their findings

e [he feacher faclitates, supports, asks questions and redirects the investigation

~rom Michelle Hikida, Richmond Teacher




What might this look like in my classroom?
Whole class sfructured inquiry
e cveryone has the same question & fthe same materials W

Whole class guided inquiry

e cveryone has same question and choses from the different materials
al each fable

omall groups guided inquiry
e Different questions and different materials at each fable
e could have 2, 3, or 4 questions around the class

Individual or Partner Open Inquiry

e |LOfs of diferent questions
e Many dfferent materials dependent on what students choose



Structure of a
Whole Class [esson

| Infroduce the problem - use a book, image, arfifact
2 Explorafion Time - what maferials will you need?

3 Sharing - whaf sfrafegies did you fry?

LESSON S PLANS
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-
~
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Developmental progression of

Mulfiplication

Recognizing Equal Groups

Multiplying Equal Groups - skip counting & repeated aadition &
groups of

Multiplying Using Rectangular Arrays

Using Mulfiplicative Thinking fo Solve Single & Multi-digit questions
including language such as fimes, fwice as many, efc

Using known facts and compensafing
Doubling and Halving

Using The commuftafive property /‘;]«f

Using the distribufive property |"
Using the associative property




—inding Out What Students Know

Acftivaling Prior Knowledge

What are all the ways you can show 8 X / =
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How could teachers use
fhis Information to inform
fheir instruction?

Fow might you plan your
Multiplication unit?




Designing learning opportunities

that are PLAYFUL & ENGAGING?

e [xcifing literafure

e Inviting Matferials

e Connected fo students’ inferests
o Mulfi-modal - hands on, kinesthetic, visual, audifory

e Opportunities for Collaboration

S,
LT
B

e Organized




_essons That provided an entry point

for all and alow each student
fo work fo their potential

earning Infentions for

Thanks to Shelley Moore for her work in this area



How do we assist students in

seeing equal groups?

e Counts by equal groups (eg, 2’s, D’s, 10’s, and so forth)

e Knows the quantity sfays the same when countfed by different sized
groups (conservation of number)

e ldentifies and extends the number patfern that emerge when
counfing by equal groups




what are the diferent ways
you could count your collection?




What comes in equal groups?

2 WHAT.COMES IN
e

B S

eyes
ears

hands
feet

shoes




What items come in “groups of*? Can '
you think of items for numbers 1 — 12? '
|

.
l "




How can hundreds charts help you
think about your question?

‘,,A‘v.r, [ a4
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Flow Ao we help our students develop

understanding of mulfiplying equal groups?

e (Counts groups as single entities (unitizes)

e Distinguishes between number of groups and number of objects in a
group

e Show with models “a number of groups of a cerfain size” when the
language of “‘groups of” is presented with various ferms (eg, “plles of,”
'sfacks of,” rows of,” “‘cups of,’)

e Inferprefs word problems using models and drawings showing the
number of groups and the number in each group

e Recoras number of groups in each step of a skip counfing patffern,
relating it To multiplication (Repeated addition and skip counting)



Fow Many? Mow many in

each? How many alfogether

(-\ H groups of 2 = 8
\{o 4 Xx2=28







Circle and Stars

Gk
A Marilyn Burns classic! Play with a partner (" / .’
Fach game has eight rounds

2X3=06

hitps/Awww kyreneorg/cms/lin/AZ0I00I083/Centricity/Domain/IB0YCircles

%/o20and%205tars%20Directionspdf



https://www.kyrene.org/cms/lib/AZ01001083/Centricity/Domain/1309/Circles%20and%20Stars%20Directions.pdf

ook af a page from the sfory

what question could you ask the

mulfiplication could help you solve?
Try it outl




Then | notice something. It looks like eight bécycles with
sheep on them.
“How many wheels is that?™ 1 wonder. | start counting,
but the sheep whiz by 50 fast, | cannot count all the
bicycle wheels

“Wait!” 1 yell. *1 am Amanda Bean and | count amything
and everythmg'™

Y,
R
A

What question might your sfudents ask?
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Dim Sum for Everyone!

Your family decides to order Dim Sum for dinner. The
dishes of dim sum are served on plates with 3 treats each.
How many treats would come to your table?

D treds

Woud Come to QU




what it your family received five
dfferent servings of Dim Sum?




Qandq B ——
b/\ Mathematical Story Pe“m

Story by Cindy Neuschwander Actures by Uza Woodrud!
Math Actravies by Marilyn Burns

Which has more wheels, tricycles or

Name:

Amanda Bean’s Amazing Dream

Which Has More?

For each question, explain your thinking using numbers, pictures, and/or words.

Which has more cookies,

« atray with rows and cookies in each row, or »
« atray with rows and cookies in each row? »

bicycles?

Thanks to Marc
Garneau for sharing
fhesel










How do we assist students in

mMultiplying using rectangular arrays?

Bullds rectangular arrays using ‘rows of”

Describes arrays in ferms of equal groups (usually by rows)
Partitions arrays info smaller arrays

Describes arrays in ferms of equal groups when the array is only
parfially visible
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an you represent the arrangement of flies?
Fow mignt you describe 117







How many different ways can

you arrange the chocolates?

Name of Elementary —
6505 123A Street
Surrey, BC ‘

Canada, V3W 5Y5 THE HERSHEY COMPANY

February 17*, 2017

Hershey's Canada
5750 Explorer Drive
Mississauga, Ontario
Canada, L4W 0B1

Dear students,

My name is John Bilbrey. | am the President of Hershey's Canada. This
spring Hershey's will be making some new chocolate bars. We have 5
different bars coming out. Below is the amount of chocolate squares in
each bar.

6 squares

12 squares
18 squares
24 squares
36 squares

Since we know that children love chocolate bars, can you help us to
determine how we should package these new bars?

| look forward to see your pictures and hearing your thinking.
Regards,

John Bilbrey
CEO Hershey's Canada










CONMYUTrRTrLEVE
PROPERTY

The order of the tactors does not matter -
the product is stil The same!

bX4=4Xx6
24 = 24



Diminish consciousness of self

Improvisational potential

Continuation Desire













Can you create some of the arrays you
mMight see af night in the city?




Fish like to swim in schools (groups)
Piekanumbofoﬁhh. How many
ditterent equal groups can be made
from your fish?

e Saed == I
1A MY




—ow many
diferent ways
can you
represent your

question?




Using a fact they know
and compensalting

Representing with arrays

Connection 1o
repeated adaifion

Applying skip counting
Representing groups of

Connection to division
and related facts




Take a close look af their
work Are they representing
fheir question or showing
diferent ways fo make 27
What guestions might you ask
hese students?




what happens when you mulfiply
an even # x even H

or and oad H x odd #
or an even H x odd #?




Can you arrange penguins info equial groups?
Can you describe the ways using mulfiplicafion?
Fow is This related o division?

. .. i o'.
. e S
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Y Sy Ol

DINGWINOW

What materials might
YOU provide?



What other equal groups can you put the penguins in?
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‘™Mathematizing a read-aloud provides
sfudents with opportunities 1o learn
mathemalical concepls in meaningful
confexts Using liferature fo connect
concepls with students’ experiences
helps foster understanding ana

mofivates sfudents 1o learn”
~ Hintz and Smith (2013) Mathematizing Read-Alouds







What do you nofice about the
iNformation?

l

(V8]

What do you nofice about the even
nuMmbers? The oad numbers?
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Why do numbers have diferent
factors?
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What abouf the numbers that only
have 2 factors Why might that be?




Fow do we assist sfudents in using

mulfiplicative thinking 1o solve single
and multi-digit multiplication questions

e Using known facts and compensating
Doubling and Halving

Vaking landmark or friendy numbers
Jsing The commultalive property
Jsing the distributive property
JSINg The assoclalive property

—
.




How does halving and doubling help

Yyou solve a question you don’t know?

What do you nofice is happening?
Let’s record what each brother ordered?
How could we describe this using mulfiplicafion?

How many dishes did Minnie use for 'S meal?

How many dishes did Minnie use 1o feed all the brothers?









DESTRESUT LY E
PROPERTY

YOu can break a factor up and distribute
the mulfiplication across both factorsl

2Xx33=2x (30 + 3)
(2 x 30) + (2 x 3)
60 + 6 = 66









How does halving and doubling help
Yyou solve a question you don’t know?




How does halving and doubling help

Yyou solve a question you don’t know?

4x8=2x(2x8)

CEl B



How does halving and doubling help

Yyou solve a question you don’t know?

4 x8=2(4x4)

.




RSSOCTRYLYE
PROPERTY

Fow You group the factors does noft
matter - the product is sfill the samel

(6x4)x2=6X(4x2)
24x2=6Xx8
48 = 48



Fow can you use facts you know 1o help

you solve a question you don't kKnow?

hitps//wwwmathlearningcenter org/resources/apps

Number Rack

Number Rack facilitates the natural
development of children’s number sense.

Rows of movable, colored beads encourage

Open Web App
Apple App Store®@

learners to think in groups of fives and tens,
helping them to explore and discover a

’
CHIGHS SHOaE variety of addition and subtraction strategies.

Free activities and free book available.



https://www.mathlearningcenter.org/resources/apps




o x5 =30

Plus

30 +12 =42

ox2=12




S
s
g
IRE
N
=
: =
: 7
5
-
.;‘«?
&S
'::"' .
g




Children have real
understanding only of that
which they invent themselves,
and each time that we try to

teach them too quickly we
keep them from reinventing it
themselves.

- Plaget




Fow can you use facts you know 1o help
You Solve a question you don’t know?

(12x8) =12x8

96 =

96
ANSWER Q

hitps//wwwmathlearningcenter org/resources/apps



https://www.mathlearningcenter.org/resources/apps
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=12x8

Maximum
size: 30 x 30
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wovex D
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Maximum
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10 10x2D=200  [BK10=30

5 =15

23x15=345 200+100+30+15

Q [Oe>0T1« | 6 6 6| T ) | Q

Same site - this is called Number Pieces



Three Act Tasks

) The Question, 2) Gathering Information, and 3) The Reveal
The enfire activity typicaly takes a ful math period or the acts can be split up
and worked on across mulfiple days The goal of the activity is 1o engage
children in asking mafthematical questions, identitying information that wil allow
fhem 1o answer the question, developing a mathematical model of the
sifuafion, and revising their models To more closely reflect the real world







Act Two
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Act Three




- Play is often talked

about asifit were
arelief from serious

le,?rning. But for
chi dren. playis Serious
learning. Play is
reall{ the work of

childhood.™

Fred Rogers



What is our role in playful inquiry??

e falk less and lisfen more

e De open fo the children’s questions

e ask open questions - design inviting, playful learning opportunities
e nNofice and name the curricular competencies

e ask quesfions 1o nudge learning

e Use mathematical vocabulary

e build in time 1o reflect and connect

e know and honour sfudent’s inferests

e csfablish a culture that supports wondering and playfulness




Formative Assessment

Wwe circulate and observe Based on what we see, we

ask questions to clarit

y our understanding and nudge
earning forward

We document The learning we see using anecdofal

nofes, photos, VIOeos, ¢
WOr

necklists, collection of student

K samples



Performance
Rased Assessment
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Journal Prompts

Mulfiplication can be represented using
® | crealed...

e 'm proud of...

® | Know...

e I'm thinking now...
® [his reminds me of...
e [oday | learned...

e A connection | have...

e | noficed...




Multiplication: How do we revisi

this topic throughout the year?

Calendarpedia

Your source for calendars

Su|Mo| Tu|We| Th| Fr | Sa Su|(Mo| Tu|We|Th|Fr|sa Su|Mo| Tu|We| Th| Fr | sa Su|Mo| Tu |we| Th| Fr | Sa
112|348 112 1|12|3|4|5|6]|7 112|134
6| 7|8 |9 (10[11]|12 3|4 |5|6|(7|81]9 8|9 |10[11[12]13|14 S§|6|7|8|9]|10|11
13| 14| 15|16 17| 18|19 10111213 |14[15]16 1§|16|17|18|19| 20|21 12|13 (1415|1617 |18
20| 21|22|23(24|25|26 17 (18[19]20|21 (22|23 22|23|24|25|26|27 |28 19|20(21|122|123|24 |25
27| 28| 29|30 31 24 | 25|26 |27 (28(29|30 29 | 30 | 31 26| 2728|2830
January 2018 February 2018 March 2018
Su|Mo| Tu |We| Th| Fr | Sa Su|Mo| Tu|Wwe|Th | Fr|sa Su|Mo| Tu |We| Th| Fr | Sa Su|Mo| Tu |We| Th| Fr | Sa
112 112 ]|13]4[5]6 11213 11213
3|4|5|6|7|8]|9 7 (8|9 |10{11[12]13 4 | 5|/6|7(8]9]10 4 | 5|6|7|8|9]|10
10| 1112|113 14| 15|16 14|15 |16|17|18|19|20 1112|1314 | 15|16 |17 M|12(13|14|15|16 |17
17|18 19|20 21| 22|23 21|22[23(24|25|26|27 18 |19 20|21 22|23 |24 18| 19|20 212223 |24
24|25|26|27(28|28|30 28|29|30|31 25| 26|27 |28 25|26(27(28|129|30|31
31
April 2018 May 2018 June 2018 July 2018
Su|Mo| Tu |We| Th| Fr | Sa Su|Mo| Tu |We| Th | Fr | Sa Su|Mo| Tu |We| Th| Fr | Sa Su|Mo| Tu |We| Th| Fr | Sa
1123 |(4|5|61|7 11213418 112 1| 2|3(4|5|6|7
8|9 |10111[12[13]|14 6 (7|8 |9 |10[11]12 3|4|5|6|7|8]|9 8|9 (1011121314
15| 16| 17| 18| 19| 20| 21 13|14 |15|16|17[18|19 10|11 ]12|13[14[ 15|16 15| 16|17 |18|19| 20|21
22| 23|24|25(26|27|28 20|21]22|23|24|25|26 17| 18|19|20( 21| 22|23 22| 23|24 25|26 27|28
29| 30 27 |128|29|30|31 24|25|26|27|28| 29|30 29| 30| 31




Number Talks Using

Quick Images

[_earning Intentions:

develop multiple strafegies for Decomposing (Mental Math)
developing flexibility through use of multiple strategies
Computational Fluency

Place Value ‘ ‘ ‘







How many’
How did you see them?



Fow could we describe this page using
mulfiplication?

How many legs are there alfogether?

Flow many horns?

ajit










How many’
How did you see them?






How many’
How did you see them?






2 2
Q00 x5

2%
/.

(6 x 1)






How many’
How did you see them?






How many’
How did you see them?









(8x10)-8=72



ss[selsses o8
N



How many’
How did you see them?



HEHHEHE
I

ow does thinking about The first
mage we Saw help us
with This new image?




Number Talks

Learning Intentions:

* develop multiple strategies for Decomposing (Mental Math)
* developing flexibility through use of multiple strategies

e Computational Fluency

* Place Value

10 - 15 minutes focussed on one gquestion or a
“string” of questions

6 x 600
18 + 7 = 10 x 600
16 x 600
16 x 599




Two-dgit x Two-digit example

e Niips//wwwieachingchannelorg/videos/Ath-Oth-grade-number-
Talks



https://www.teachingchannel.org/videos/4th-5th-grade-number-talks

SAME AND DIFFERENT

What’s The learning?:

e [denfitying relafionships befween objects, shapes, and numbers

e UsiNg reasoning fo construct arguments when comparing objects,
shapes, and numbers

e develop their ability 1o communicale mathematical ideas




what is the same?
what is different?




ME OR

FERENJ2

supporting mathematical argument in the eleme

HOME VIDEOS CONTRIBUTORS ABOUT L J

hitps//samediferentimageswordpresscomy/
Website curated by Brian Bushart et al

samedifferent




TRYE FRLSE

@ @ @ =95X2
35




TRYE FRLSE

3+3+3=4x3




TRYE FRLSE

LT
POVIVY _— 4y 5
iy
TR




TRYE FRLSE

2X3X4=3xXx4x2



TRYE FRLSE

4x4=2x8







Mulfiplication Games

\1‘23456“

Cover Up! A Doubles Game

How % May

Double or Double-Double

Puck o facter from the Factor Box

Double it (multiply by 2) or dosble-doble ot
(mutiply by 4).

Find the product below and cover It in your colour.
Four in 0 row wins!

|7‘8 9 10 12 14

24

8

6

20

12

4

16

28

14

32

18

24

10

2

6

36

28

40

12

14

18

4

16

20

10

8

24

32

36

2

40

28

18

16

4

6

See handout for links fo many different multiplication games!




Key Resources:

MARIAN SMALL

OPEN QUESTIONS

FOR RICH MATH LESSONS

MARIAN SM

%% OPEN QUEST

FOR RICH MATH LE
NUMBER'S TR

NUMBER STRAND

dihdset =

mathematics

Bty sing ndipicaton snd Gvision A vy sow Vors Nen iy

Units a0 0 "
roareneg [

Y A T
Mu LT' PL'CAT'VE :“2: m & . u-smv-‘w settmren
THINKING T S|
o Skip Counting 10 Aigetra RSk ke S
Grodes 3-8 |E UNS( CATHY WILLIAMS
by Cangf——— RIOSSEY-BasS

FAIR SHARES

Teccring Divaion in Crodes 4-7

by Corole Fullerton

Fair Shares: Teaching Division in
Grades 4-7




100ChINg
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¢ L0arnng.




