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.
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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 fractions



ere can you find PP T, learning

Nnfentions, and mMore iadeas?

wwwmeaningtulmathmomentscom

A
Click the

Presentations fab

and look for Playtul
Mathematical Inquiry
~ractions

Meaningful Moments in MATHEMATICS

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

generously shared their stories with me either through workshops, ® Jenniter Barker Retwoeted
blogs, Twitter, or through publications and have inspired my love of @ ASCD © @A5CD
The goal of a class shoukd be for student:

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

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-based learning?

e il is adynamic and emergent process,
e |f builds on sfudents’ nafural curiosity;

e places students’ questions and ideas, rafher than solely those of the
feacher, af the centre of the learning experience

—



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




Types of Inquiry

T nquiry Controlled. \TEEET=T
Students followthe | ) Gu'ldﬁd '-

lead of the teacker Teacher chooses nqg,ir:y F_ree _-nq_ujg

as the entire class +0pic3 and idenfifies | | Teacher choeses Sluders choose

. topics [questions

engages in one | | the resources s S el

ir?gw'gre Lo oethen || SudenB willuse o e e %?p g
qury To9 C | answer q_uesﬁons. design productor | rererence +o any

Inspired by:Fitchman, 2011 solution. Prescr'ibed oufcome.




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?
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Developmental progression of Fractions

Created by Graham Fletch https//dfletchycom/2016/12/08/the-progression-of-fractions/

Making Sense Series

The Progression of Fractions
Meaning, Equivalence, & Comparison

created by Graham Fletcher

¥ @gfletchy

www.gfletchy.com



Developmental progression of

—ractions

Parfitioning wholes info equal areas - undersfanding the language of
halves, thirds, fourths and equal shares of a whole do nof need 1o be
fhe same shape

Recognizing fractions as Numbers - these numbers describe
relafionships between parts and a whole

Recognizing fractions as parfs of a whole/area model

Recognizing fractions as parts of a set/group

Recognizing fractions as part of linear region f

Comparing fractions , 2
Recognizing Equivalent Fractions fH]“



—inding Out What Students Know

Acftivaling Prior Knowledge

Talking Points

: ////‘r“'ffl,,(!/\

y Naome Date Vit

/* Rounds
y Talking Points AgteelD\sogte. l\h\s\n
/ /Equal parts of a fraction are all the same shape. \ ‘ A )\ ’D X
/ /Fractions can describe equal parts of a linear region (e.g.. @ \ A ¥ (\ \

string or ribbon).

5 , 20lZ

e

/ Equivalent fractions describe the same equal parts. \ A ‘;Q

/ Fractions are always less than one. \ D \

[ Fractions can be used to describe groups of items.

Fractions cannot be placed on a number line. D %
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—xplorafory Play

Close observations...
Listening...

AsKing questions....




Children’s literature
for providing confext
and connections!




How could teachers use this
Nformation o inform
fhelr instruction?




Designing learning opportunifies that

are PLAYFUL & ENGAGNG?

e [Xcifing liferafure

e Invifing Maferials

e (Connected to students’ interests

e Opportunities for Collaboration ®. &
P

so
»

e Organized



_essons That provided an entry point

for all and alow each student
fo work fo their pofential

earning Infentions for

Thanks to Shelley Moore for her work in this area



How might we partition an area
NTo equal groups?




Flow many ways can we cut the
cake info four equal parfs?
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Understanding fractions as relationships
pbefween parts and wholes...




What did you notice happened to
/ the equal pieces of cake? Can you
1 connect this to Frachons?
Wit e olephont /2 fook a
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What did you notic
the equal pieces of
connect this T to frac
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f the orange rod is our whole,
ow would you describe the red rod?
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—ormative
Assessment

Name
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Pattern Block Triangle Paper

SNV
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—ormative Assessment

Name _ "

Would you rather sh
other fnends or 8 otk




Flow can we describe equal parits
of a whole/area?

Fractions:

How might these materials help you
think about fractions?

AN P £







Fow might you describe your design using fractions?

wwwmathlearningccenterorg



http://www.mathlearningccenter.org
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Flow can we describe equal parits
of a group/set?
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think about



e Buid them

Number lines: e

e ind the mystery number




Flow do we adescribe equal parts
of a linear region?

' How do these
maferials help you
\J think. about fractions?



Numberlines with Cuisenaire Rods







f we ran around the school
leaving from our classroom door,
how far would be half way?




when you picture a fraction, what
A0 YOu See’
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planets have rings
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5/8 of the planets do not have rings

Jason “| picture planets when | think
about the planets in our solar system.
Only some have rings”. (Gr. 4)



1/3 of the cookies is cut in half

Sharon “| picture fractions when |
think of sharing cookies”. (Gr. 3)



@ 1/3 of the snowballs is a face

2/3 of the snowballs make the body of the snowman

Kristina “| picture fractions when |

make snowmen because | make
three balls”. (Gr. 3)



The person with purple hair is 1/2 way finished the race

Puneet “| picture fractions when |
remember running a race and being

half way done”.  (Cr. 4)



The girl with black hair is 3/4 the height of
the other girl.

- \‘: 1
4 -y et
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Johnathan “I picture fractions when |
see short and tall people and
compared them”.  (Gr. 4)



T HAVE NO SPECIAL
TALENTS.IAM ONLY

PASSIONATELY

CURIOUS.

-ALBERT EINSTEIN




Flow Ao we compare fractions?

VIDEQO: https//mathsolutionswistiacom/medias/cyd3uupovn

What are some ways we coud
compare fracfions without
common denominafors?




Marc ano

chocolate
Chris atfe
fhelr choco

/I0 of his bar. Who has mo

afe bar leff? How do you

HERSHEY'S

MILK CHOCOLATE

Chris each bought the same
par. Marc ate I/8 of his bar and

e of

KNOW?



Sarah and Jenny are racing their bicycles
darah is 3/7 of the way 1o the finish line, ano
Jenny is 2/3 of the way to the finish ine. Who
S closer fo the finish line? How Ao you know?




Comparing Fractions using. ..

e \isual models

e Benchmarks (eg, zero, half, whole)

—OCUS ON reasoning rather Than...




Create fractions with you friend
Can you compare and order your fractions?
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Builld a Fraction Kit




—raction Kit Games:

e Cover the whole
e Race o zero




How can we share

— COokies among your group- ¢

ach person’s share in a box.

s

-

The Doorbell Rang

by Pat Hutchins

B Ciiong Yo QO

on’s share in a box.

cookies equally?

i




Count Around the Circle

What number do you esfimate will say?
What numbers won't we say? How do you Know?
Wwhat did you notice about the thirds and fourths?




Flow can you use this app 1o show your
understanding of equivalent fractions?

wwwmalthlearningcenterorg



http://www.mathlearningcenter.org







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
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What is our role in playful inquiry??

e falk less and listen more
eDe open o the children’s questions

e ask open questions - design inviting, playful learning
opportunities

eNOTfice and name the curricular compefencies
e ask questions To nudge learning
e Uise mathemafical vocabulary

eDUIA IN Time to reflect and connect

e kNnow and honour student’s interests

e csfablish a culfure thaf 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
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Journal Prompts

—ractions can be represented using
® | crealed...

e 'm proud of...

e | know...

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

e A connection | have...

e | noficed...




Fractions: How do we revisit 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: Fractions

Using Images




How many’
How did you see them?






How many’
How did you see them?






How many’
How did you see them?






How many’
How did you see them?



“\\o\e-q Co..,,

ook af a page from the sfory
what questions could you ask thaf

fractions could help you solve?
Try it out




Fow could we describe this
page using fractions?

What fraction have black spofs? Brown spofs?

what fraction are calves?

o\\ %
\\ //- b




How many’
How did you see them?



Same and Different

What is the same? What is different?

Created by Brian Bushart
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supporting mathematical argument in the eleme

HOME VIDEOS CONTRIBUTORS ABOUT L J

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

samedifferent




Recommended Resources:

Jessica F. Shumway

== - Uncomplicating

-

Beyond Pizzas ‘ FRACTIONS

4 Ples e e to Meet Common Core
Standards in Math, K-7

NUMBER
SENSE
ROUTINES

NUMBER
SENSE
ROUTINES

Building Mathematica

Understanding Every Day
in Grades 3-5

]/2 = 2//4: 3/6

% 4:5, 5.4, 419, 5/9

PEARSON FROFESSIONAL DEVELOPMMEINT

MARIAN SMALL MARIAN SMALL

OPEN QUESTIONS OPEN QUESTIONS Teaching
FOR RICH MATH LESSONS FOR RICH MATH LESSONS - o
Student-Centered
Mathematics
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