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Should students spend valuable class time
learning how to ask mathematical questions®?

If so, why?
't not, why not”?

@tracyzager



Three reasons |I'd offer for why we
should teach mathematical inquiry:

* [t's the "intellectually honest”
thing to do.

* [t's a darn good way to teach
mathematical content and
oractices.

* [t's an equity and access Issue.
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Bruner

b
Education

o

1960

“We begin with the hypothesis

that any subject can be taught
eftectively in some intellectually
honest form to any child at any
stage of development.”
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e Concepts

* Logical structure
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“Understanding a
form of knowledge
IS far more like

coming
country

to know a

than

climbing a ladder.”
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“We must look to the discipline.”
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experts and novices?

@tracyzager



@tracyzager



@tracyzager



I've got an idea! Let's put just the greens in here.
We can sort them.
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Michael Fenton

| bought some tiny popsicle sticks. Here’'s what
my son Tyler made. So fun. #tmwyk
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n John Stevens

L: "daddy, what's the first number?"

Please tell me I'm not the only one who's been
stumped by a 5 year-old.
tmwyk




Daphne, age 8, a few weeks ago:

“What would be halfway between zero and infinity”?”

@tracyzager



Daphne, age 8, a few weeks ago:

“What would be halfway between zero and infinity”?”

“Oh! | think half of infinity must be infinity. Because
INnfinity goes on forever, so half of infinity would also go on
forever.”

@tracyzager



iﬁ ' Kassia Wedekind
Fe

3 yr old to her baby brother:

'Frankie, do you know what a double i1s”? That's
when mama gives me 2 mango pieces but you
only get 1." #tmwyk

@tracyzager



"...any subject can
IN some Iintellec

be taught effectively
ually honest form

to any child atany s

age of development.”

math class 4—. mathematics

“The difference is in degree, not in kind.”
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math class 4—. mathematics
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Six Strategies to Include Mathematical
Questioning in Mathematics Classes

e 101
e NO

D

:{

Problem
Riffing off
* ()

-AM:

guestions
ice and Wonder
P0sIiNg

Drop

Solutions
uestion-Centered Unit

—verything and Math
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1. 101questions

101gs.com



Questions without pressure.
Takes just a few minutes.

Promotes curiosity.
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2. Notice and Wonder

Annie Fetter and Max Ray-Riek
The Math Forum

Give students an image or scenario without a question.
Ask students what they notice and wonder.

Allow plenty of time betore selecting
guestions to wonder about, mathematically.

@tracyzager



Follow these steps for each problem.

a. Decide which two numbers need to be multiplied to give the exact answer.
Write the two numbers.

b. Estimate whether the answer will be in the tens, hundreds, thousands, or more.
Write a number model for the estimate. Circle the box to show your estimate.

c. On the grid below, find the exact answer by multiplying the two numbers.
Write the answer.

1. The average person in the United States drinks about 61 cups of soda per month.
About how many cups of soda is that per year?

sk

numbers that give number model for your estimate exact answer
the exact answer

| 10s | 100s | 1,000s | 10,000s | 100,000s |1,000,000s

@tracyzager



The average person in the United States drinks about 61 cups of soda per month.
About how many cups of soda is that per year?

numbers that give number model for your estimate exact answer
the exact answer

10s 100s 1,000s 10,000s ' 100,000s | 1,000,000s

@tracyzager



The average person in the United States drinks about 61 cups of soda per month.

@tracyzager



3. Problem Posing

Expect students to pose problems,
not Just solve someone else'’s.

One variant: give the students data

and ask them to generate guestions.

Be prepared for some blowback.

@tracyzager
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The fish

natchery gave us 200 trout eggs.

now we have 75 live alevin, 25 live eggs, a

dead eggs in the tank.

atfelal

nd 20

What questions could you ask using this data”?

#4
Juvenile

Lite Gucle of a Trout

Sheryl Horton’s teaching
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The fish hatchery gave us 200 trout eggs. Right now we have 75 live Alevin, 25

live eggs, and 20 dead eggs in the tank. What questions could you ask using this
data? =

Can you use,this data to sol\{e one of your questions? ————— g-
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“That's what you do in math problems. See these
numbers up here? What you do is you take those
numbers and you add them together.”

The fish hatchery gave us 200 trout eggs. Right now we have 75 live Alevin, 25

live eggs, and 20 dead eggs in the tank. What questions could you ask using this
data?

Can you usethis data to solve one of your questions? —————————

-—

A
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4. Riffing Off Solutions
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Maya, what are you wondering about now"

“Is there a pattern? | think I'm starting to
notice a pattern. If its an odd number of
floors, then people are outside. ..l want to
Know about even and odd. | want to do them
all up to ten and then figure out if there s a

pattern.”

ater on...
What questions are you asking now?

“Six floors didn’t work. | wonder if that's
because three floors didn’t work?”

@tracyzager



Ms. Lights” fitth-grede class will plant a garden in the
school yard. The garden must be ¢ rectangle, and the
prin:ipai h(]b' given f}‘.r’_-"fl 30 (r_}»;? (_);- ’r':_'»n(_ing, ~ach side

of the rectangle has tc be a whole number.

Use grid paper, caolor tiles, o drowings to design at least

Y4 garden plots that would be enclosed by 30 feet of fence.
Find the area for each garden plot

Attach drawings of your rectangular gardens to this sheet.
Alter you have designed at lcast four, fill out the table and
nswer the questions.

30 feet

30 feet

30 teet

8. What are the dimensions of the rectangle with the largest areq?

9. What are the dimensions of the rectangle with the smallest areq’

- Nl

)
{

10. What do you notice about the shape of these rectan les?

Problem from Investigations 2nd Edition
Kristin Gray’s teaching (@mathminds) @tracyzager
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To teach studer

patterns, and mr
solutions as the

ts to generahze look for

ake c

begir

al
1l

ms, we need to view
ng of new, iImportant

mathematical thinking, not only the end.

Once we have solutions:

What do you notice?
What do you wonder?
What are you asking now?
What new questions can you ask?

What if we...?
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5. Question-Centered Unit

Debbie Nichols's teaching

@tracyzager



How big can a circle go?

Are shapes life? Nature? Water?
How many shapes are there?
How do shapes get their form?
What was the first shape made?
Are shapes even math?

What do shapes do?

Are shapes fractions?

What are the kinds of shapes?
How many shapes are in a house?
How round can a circle be?

Are shapes fragile?

How long can rectangles be?

How big can a square get?

Are numbers and letters shapes?

Where can you find shapes?

Are there shapes in other shapes?

What can you make with shapes?

How long does it take to learn to make them?
Can shapes be in the sky?

Are shapes time?

Are shapes permanent?

Are shapes the same all around the world?
Can circles change their form?

Can shapes be found in insects? Food? Planets®

Is a heart a shape?

@tracyzager



Are there shapes in other shapes”?
Are shapes fractions”
How do shapes get their form?

Are shapes permanent?

@tracyzager
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Andrew:

We need to know the names of these
shapes so we know what we're
talking about.

Debbie:
How can | help you?

@tracyzager
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Reason with shapes and their attributes.

CCSS.MATH.CONTENT.1.G.A.1
Distinguish between defining attributes (e.g., triangles are closed and three-sided)
versus non-defining attributes (e.g., colar, orientation, overall size); build and draw

shapes to possess defining attributes.

CCSS.MATH.CONTENT.1.G.A.2

Compose two-dimensional shapes (rectangles, squares, trapezoids, triangles, half-
circles, and quarter-circles) or three-dimensional shapes (cubes, right rectangular
prisms, right circular cones, and right circular cylinders) to create a composite

shape, and compose new shapes from the composite shape.

CCSS.MATH.CONTENT.2.G.A.1
Recognize and draw shapes having specified attributes, such as a given number

of angles or a given number of equal faces. Identify triangles, quadrilaterals,

pentagons, hexagons, and cubes.

@tracyzager



What are you wondering now??

Are shapes life?

How big can the number of
sides go?

/s a heart a shape?

Do curved siges count as
sides?

Can there ever be a perfect
circle?

What about a line? Is a line a
shape?
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o0. Daphne's DREAM:
Drop Everything and Math

[ wonder, you know how they have DEAR - Drop
Everything and Read? ... Why don'’t they have it for
math? | wish we could Drop Everything and Math.
Instead of worksheets or tests or problems, the kids
could just look around and see what interests them.
We could find a question of our own and ask it and
work on figuring it out until we're satisfied.

Thats the kind of math | like.
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The Floor Game

When | was at the grocery store yesterday morning, | walched two little girls play a game that my sister and | used to call "the
floor game." The goal of "the floor game"” was to stay on the calored tiles as lang as passible as we accompanied our mom in the
grocery store while she shopped. If you stepped on a white tile, you'd lose and get eaten by sharks or something. We never really

figured that part out. but the challenge was to stay an the black tiles and avoid the white ones.

carrotsncake.com @tracyzager
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Name Reteaching J :

11-6
Mental Math: Ways to Find

Missing Parts

Count on by hundreds and tens to find the parts of the whole.
260 + = 700

First, count on by hundreds. " hundreds
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Count on by hundreds. <. hundreds
350, T i, wdud L)

Caount on by tens. lens

550, ,

hundreds and tens is

So, 350 + = 600.
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The 5/6 Tacos ™,

ooy , w Class of Rockstars

@TracyZager Drop Everything And Math DRop Everything And Math-ing....aka
occurring for the first time in our

i D.R.E.A.M.-ing...building that @ of Math
room.#DSBN #DREAM #mathrocks with choice of Math activity! #BecomingMath

—— | —
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Six Strategies to Include Mathematical
Questioning in Mathematics Classes

e 101
e NO
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Problem
Riffing off
* ()

-AM:

guestions
ice and Wonder
P0sIiNg
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Solutions
uestion-Centered Unit

—verything and Math

@tracyzager



ZAGER

FOREWORD BY

KAZEMI

tjizager.com tracyzager@gmail.com @tracyzager

W e .



