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Number Talks
£ 5 Number Talks

Classroom number talks
provide a collaboration
forum for students to:
Invent strategies
: Generalize individual
DIGGING strategies into personal
DEEPER ] algorithms
e Build a conceptual bridge
to the standard algorithm.

s Bo o

= Students are presented with problems in either a
whole- or small-group setting and are expected to
learn to mentally solve them accurately, efficiently,
and flexibly.

By sharing and defending their solutions and
strategies, students are provided with opportunities
to collectively reason about numbers while building
connections to key conceptual ideas in mathematics.
(Parrish 2014)

Structure (ﬁ
it i Computational Fluency
1. Write the question on the board @) T'm thinking.
(horizontally) "Computational fluency refers to having
T 3 I have an answer efficient and accurate methods for
- Allow student T D e b @] anda strategy computing. Students exhibit computational
. Ask for possible solutions fluency when they demonstrate flexibility in
Studenis dofend tealihion W Tagree. the computational methods they choose,
; understand and can explain these methods,
. Students share different strategies %}3 e e i and produce accurate answers efficiently.” ./
. Repeat for next 3 questions in strin St Shesieay, S
p q g o
@chadillac60

Number Talks

Key Components of Number Talks

Classroom number talks
provide a collaboration
forum for students to:
Invent strategies
: Generalize individual
DIGGING strategies into personal

Classroom Environment
Classroom Discussions
The Teacher's Role

The Role of Mental Math

DEEPER S algorithms
Build a conceptual bridge
to the standard algorithm.

Purposeful Computation
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Common Issues

Lack of Time |

Difficulty of Questions Same Strategies

Selecting a String of Questions ‘ @

Students who struggled to use a strategy and
produce an answer mentally. (too hard)
Students who worked through the questions
and had a strategy or two. (just right)
Students who could quickly produce the
answer having multiple strategies. (too easy)

Difficulty of Questions

| needed to tweak things.

@chadillac60

Stuck in a Rut
- + Students using the same strategy
__ Same Strategies regardless of the question.
+ Students reluctant to share with
the class while they work through
different strategies.

| needed to tweak things.

Lack of Time

i

Difficulty fitting a Number Talk into
the fifteen-minute window.

Taking up four questions as a
primary class was too much.

| needed to tweak things.

Hearing from Everyone
+ Students who did not want to share yet.

* Students who were not yet comfortable
sharing their strategies with their peers.

» We do not cold call students and put them
on the spot.

The Tweak
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Sharing Opportunities
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Tweak to the Structure
As a class we do two questions on the board

Students do two questions in the Number Talk Booklets

Color coding makes it quicker and easier for students to grab |

them off of the table.
Five minutes set (timer or keep track myself)
Students hand in their booklets when they are finished

Begin working on open ended task or get themselves ready
for next lesson.

"The Number Tal

Glance at Strategie
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The Number Talk Booklet

Allows students to share strategies daily

Ensures each students had 2 questions at their level

Quickly see how students are solving particular
questions

Information given to plan next steps

Shows growth and learning journey

Nudge students in their thinking and different strategies
Builds confidence in students to share

A product of their thinking and learning

Personalized Questio

@chadillac60

Vital Information

Name 23+15

Jaslyn Count on

Precious PV

Jerome Chunk




The Learning rney
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To try different strategies
Look at more efficient
strategies

How they write it
mathemati =

@ehadillac60

"l remember when | used to solve questions like
that, but now it is easier. | get it! Math isn't that

chadillac60

Build Confidence

* In writing mathematically
» To share their strategies

+ As young mathematicians

10/23/24
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Student Product The Extension

Observations
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| really didn't want to miss yesterday; my brother is e: or me to tell him how it felt
Liam, Grade 2

Number Talk

What are the two questions you will work through?
What do you want me to look for?

Any questions you have before you give it try?

@chadillacé(

¢ ' \ /| Students must construct, understand and use the
structural similarities between any representation in
et D) (e D) order to use as tools for thinking.
Representations move from models of thinking to models for thinking.
Models are representations of relationships that mathematicians have
x f constructed over time.

—> Models are mental maps used by mathematicians as they organize their
activity, solve problems, and explore relationships.

NCTM, 2014
Fosnot, 2001
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WAYS TO REPRESENT NUMBERS

FINGERS TALLY MARKS STANDARD
BLOCKS DOT IMAGES WORDS
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Big Idea Big Idea
Numbers can be broken up and put back together! Numbers can be broken up and put back together!
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[=]=]
0 e o
= 5 euss
@enacilnceo BeyondineaBritm.ca @enacilnceo BeyondineaBritm.ca
39 40
Big ldea Big ldea
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Build It

Draw It

Build It Another Way

Draw It Another Way

)
ek,

Diamond Chart

Build It

Base Ten Name

Draw It

Standard Form
Expanded Form

[BEOND)
vt

Diamond Chart
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B — WAYS TO REPRESENT NUMBERS
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50 60 70 80 90
50+40=90
57+40 s o -
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57+40=97
57 +42
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Solve Murt-Digit
ADDITION PROBLEMS

Strategies ?nd models are not the same thing T Tyt M S i
when solving a math problem. When we gﬁ‘ 39+ 3:4‘:1 Ry U ag0 293502
solve problems mentally, we need a way to ma“::\‘.’ Sl b ‘:: g =
4 == 285
show others how we solved the problem e "‘"’:""q 25 | ones “903 40
. ook 89730123 = .
which we do through models. ot 7oy S dn
A strategy is how you solve the problem. §a 90 0 W e shpwanl dy |
. —
A model is how you show the problem or *ﬁ‘(’o ,gq - ‘,f.’s;\» 28 =
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“Teachers often confuse tools with strategies. Unifix
cubes or base ten blocks or paper and pencil are not
different strategies. They are different tools. Representing
the problem with stacks of Unifix cubes grouped into tens,
or with base ten blocks, or by writing “10” seven times are
all the same mathematically. No benefit is derived by
changing tools unless the new tool helps the child develop

a higher level of schematizing ...”

Fosnot and Dolk,
Young Mathematicians at Work: Constructing
Number Sense, Addition, and Subtraction, p. 21

ADDITION

What is Addition?

Addition is the process of combining two or more things together.

Addend + Addend = Sum

55
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What are the Common Properties of Addition?

COMMUTATIVE ASSOSCIATIVE
The order of the addends does not matter The sum is the same regardless how the addends are
when finding the sum. grouped.

If you count 5 buttons first, then three
buttons it is the same amount as if you
counted 3 buttons first then five buttons.

If you add 4 blocks and two blocks together, then add
one more you get the same amount as if you add 2
blocks and 1 block together, then add 4 more blocks.

Which strategies have legs?
Count On Standard / Expanded Algorithm
Partial Addends / Place Value

Making Tens Doubles / Near Doubles

Break Apart Only One Number

Ex)5+3=3+5 Ex) (4+2)+1=4+(2+1)
Friendly Numbers Known Facts
Count All 3 Times
57 58
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SUBTRACTION

What are the Common Properties of Subtraction?
What is Sut -

COMMUTATIVE ASSOSCIATIVE
Subtraction is the “inverse” of addition and it undoes what addition accomplishes. The order does matter when you subtract. The difference is not the same regardless how the
Subtraction is finding the difference between two quantities. Subtraction can be

quantities are grouped.
N A N N If you have 5 buttons and remove 3
interpreted the following ways: 1) take away, 2) comparison, and 3) the distance buttons it is not the same amount as ifyou || Ex) (4-2)-124-(2-1)
between two thing 4) missing addend (addition). had 3 buttons and removed 5 buttons. @B)-124-(1)
Ex)5-3%23-5 223
Minuend - Subtrahend = Difference
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Count Back

Place Value

Adding Up

Which strategies have legs?

Standard / Expanded Algorithm

Constant Difference
Negative Numbers

Adjusting One Number

73
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137 -'1’:“.!
260 ~196= 15
36-20:\,
7-9=

LEARNING
TRAJECTORY

EQUALITY

COUNTING PRINCIPLES

Hierarchical Inclusion
Unitizing

WAYS TO SHOW NUMBERS

e Stable order e Standard form * Meaning
o Orderirrelevance o Build It « Relationships

e Conservation o Base Ten Blocks *  Ways to construct

o Subitizing o Base Ten Name knowledge

e One-to-one o Expanded Form « Children’s inventions

e Cardinality o Place Value o Strategies that have legs

MODELS VS
STRATEGIES

ADDITION & SUBTRACTION

.

Properties
Problem types
Reasonableness

..
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PROGRESSION

\Ways to Show # Add & Sub
Problem Solving

f” Chad Williams

Ss wanted to continue working on this problem at

Use the digits 1-6
only once to
come up with two

home and engage with their families as they solve it. |
sent an email to families and it has been great to hear
their replies. Knowing where ur Ss are at doesn’t always

mean \ B and in isolation.
3-digit numbers

f’ Note to self

- 15203480408
e LNAL @A UP tO

Students wanted me to send this maf e funt

o were working o tday i lass 500 or as close as

you can.

Use the numbers 1 to 6 only once to
3 digit numbers that add to 500 or as|
you can.

Use fombers |—bany once
43,3,4,5,C

and feel free to try it yourself.

Sent: Monday, September 23, 2019 8:17:00
PM
fo: Chad Williams
chad.williams @spiritsd.ca>
Subject: Re: Math Problem from today.

[The question is.. is this actually possible?

On Mon, Sep 23, 2019 at 8:18 PM Chad
Williams <chad.williams@spiritsd.ca> wrote:

Hmm.. Good question, might be worth
trying to figure out why it doesn’t work
then... lol

If it doesn’t work then how close can you
get to 500.

Chad Williams

Clavet Composite School
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W 2019-09-23820PM

To: Chad Williams

Well that isn't helpful @@ 498... my husband is an engineer.. and it's driving him nuts haha

Mo %
ouT!

00+00+00=100. Started the Question open other than
three 2-digit # added to get 100 . We slowly added
constraints. Lots of great thinking from the grade 2s

#iteachmath
|
'! I
= AN
<=

5:33 PM - Oct 15, 2020 - Twitter for iPhone

VDD+DD*DD1IDD”

20+ 1A + 5 =100

50+ 32+ =100 09+ 53+ 3= 100
13+ 2% +50 =100 a\ﬁ:/% + 39+ Q1= 100

Sl 30si00 Whel T+ &1+30=00
3, + S+ 10=100 0"':“ :lLOJ» 2y

5%+ 30 +12= 100 y
/03, h s
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Numbers Menu Task:

Build as few of numbers with base ten blocks as possible to satisfy each constraint at least once.

A. | Use more than 10 base ten blocks

B. | The number is less than 50

C. | Includes one of each hundred flat, ten rod
and one unit.

D. | The number is greater than 100

E. | Has more ten rods than one units.

F. | Contains exactly 7 one units

Which constraints pair nicely?
Which constraints cannot be paired?
Is it possible to solve in 2, 3, or 4 numbers?

Describe how and why you built each numbers.
Be sure to identify which groups of numbers satisfy which constraints.

87

88

AR TR
5H\uj’;_

M4}, hatlfS

Malh VS

QUESTIONS _

i

i

g

89

90

15



Thank You
Chad Williams

% chad@beyondthealgorithm ca
@chadillach0)

Beyondthealgorithm ca

Beyondleveledbooks com
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