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Teresa's Tiles

Teresa is going to put down new ceramic tiles on 40 in
her bathroom floor. She has selected square

tiles that are 4 inches on each side. These are 28 in
the kind of tiles that can be placed right next

to each other without leaving additional space

for grout. At The Home Station, she learned how v}
to cut the tiles in case she needs any fractional ’
pieces to cover her floor completely.

60 in

42 in
This diagram of the bathroom floor shows the dimensions of the floor space
she needs to cover. The sink area does not get tiled.

Questions: How many tiles will she need to buy to cover her floor? How
many tiles will she have to cut in order to cover the entire space?

Extra: What is the size, using whole numbers, of the largest square tile that
could be used to tile the entire floor with no cut pieces?
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Teresa's Tiles ““Scenario”
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Teresa's Tiles, Student Work

Things that some “low-performing” 8th graders noticed about the
picture:

¢ two sides are equal

e two sides are 60 inches

e one side is 28 inches

e they are longest

e one side is 42 inches

e it used to be a square

e your lines aren't very straight

e the short side of the sink is 18"

e the sink is a rectangle

¢ the long side of the sink is 32"

e can find the area of the whole thing by making it two pieces
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Congruent Rectangles Scenario |

The seven small rectangles in this picture are congruent.

Annie Fetter
@MFAnnie

Congruent Rectangles Scenario Il

The seven rectangles in this picture are congruent.
The area of the large rectangle is 756 square centimeters.
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What Might the Teacher Ask?
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Variations on “"Notice and Wonder"

What Did You Hear?
What Did You See?

Annie Fetter
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CCSS Mathematical Practice 1 | Asked Twitter for Advice
Make sense of problems and persevere in solving
them.
Annie Fetter
Mathematically proficient students start by explaining to a @MFAnnie
themselves the meaning of a problem and looking for \ R e e
: . 9 P g Talking #NoticeWonder at #NCSM17 +
entry points to its solution. NP ' . _ .
. . o #NCTMannual. What's something thing you'd
They analyze givens, constraints, relationships, and goals. want me to be sure to tell/show/share with
They make conjectures about the form and meaning folks? #mitbos
of the solution and plan a solution pathway rather
than simply jumping into a solution attempt.
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#NoticeWonder with Texthooks

Ryan Matthews —
@tvdsbmatthews 2L+ Follow

Replying to @V
How about modelling the process for making a
textbook Q #noticewonder ready?

8:40 AM -1 Apr 2017

% Heather Johnson N
@HthrLynnJ S O ON

Replying to @}
How to adapt more typical textbook tasks to
create #Notice\Wonder tasks.
12:34 PM - 1 Apr 2017
Vg Annie Fetter
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#NoticeWonder with Texthooks

o Annie Fetter
(OO | The Math Forum @MFAnnie
NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder

#NoticeWonder with Texthooks

. Apple juice costs 50¢. The juice machine
accepts quarters, dimes, and nickels.

o Annie Fetter
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#NoticeWonder with Texthooks

. Apple juice costs 50¢. The juice machine
accepts quarters, dimes, and nickels.
Mr. Gavin has a ladder that is
100 centimeters tall.
Ms. Cornell has a ladder that
is 2 meters tall.
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#NoticeWonder with Texthooks

. Apple juice costs 50¢. The juice machine
accepts quarters, dimes, and nickels.
Mr. Gavin has a ladder that is
100 centimeters tall.
Ms. Cornell has a ladder that

is 2 meters tall.
To make a stained glass window, Robert

used 16 pieces of glass. Seven of the
pieces were red.
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#NoticeWonder with Texthooks
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#NoticeWonder with Texthooks

Mike had 3 puzzles.
Now he has 5 puzzles.
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#NoticeWonder with Texthooks

Mike had 3 puzzles.
Now he has 5 puzzles.

A store has the floor
plan shown. The area
of the women'’s
departmentis =
N T ..
a—
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#NoticeWonder with Texthooks

Male and Female Medical Doctors
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#NoticeWonder with Texthooks

Think Abo
Thi:nSituat?on //

Study the trends in the percentage of male and female medical doctors in the United
States between 1960 and 2000.

@ ) How would you describe the trends shown in the data plots and the linear models that
have been drawn to match patterns in those points?

b ) Why do you suppose the percentage of women doctors has been increasing over the
past 40 years?

€ ) Would you expect the trend in the graph to continue 10 or 20 years beyond 2000?
d ) How would you go about finding function rules to model the data trends?

@ | If you were asked to make a report on future prospects for the percentages of male and
female doctors, what kinds of questions could you answer using the linear models?

Year
Vg Annie Fetter V% Annie Fetter
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Using NW to Figure Out Rules

4 Math Message Follow-Up

WHOLE-CLASS ACTIVITY AVIMIVA

Draw or display a function machine and “What’s My in in out
Rule?” table. (See Advance Preparation.) 8 / 6
Ask children to imagine that the function machine Rulg ( ! i s

works like this:

. /
* A number (the input) is dropped into the machine, w??ub!e ]J i—ﬂ
out 2 OO #OO

* the machine changes the number according to a rule,

¢ and a new number (the output) comes out the other

end. : 7 5 / 5 O
The rule for the Math Message problem is “Double the
number.” Write the word Double in the function machine. /L 5 O 3 OO

Point out the “What’s My Rule?” table. Discuss the 8 in
the in column and the 16 in the out column. Explain to
children that numbers in the in column represent the
numbers of bacteria now. Corresponding numbers in the
out column represent the numbers of bacteria 20 minutes

from now.

Annie Fetter
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Using NW to Figure Out Rules

" in out
Ziok /6
50 | /100
Jt 200|400
75 | 150
/50 | 300

Annie Fetter

(OO | The Math Forum @MFAnnie
NCTM' | PEOPLE LEARNING MATH TOGETHER #NoticeWonder




(0.0)

NCTM

#NoticeWonder & 3-Act Tasks

http://blog.rrﬁ'meyer.com/201 1/the-three-acts-of—a-mathematicaI—s':"sgry/'. *
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#NoticeWonder & 3-Act Tasks
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#NoticeWonder & 3-Act Tasks

e : — Gy i L
- http://blog.mrmeyer.com/2011/the-three-acts-of-a-mathematical-story/ .
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Doesn’t It Take a Lot of Time?
Time We Don't Have?
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f#INoticeWonder as a Launch

§ Tina Cardone @crstn85
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: Tina Cardone @crstn85 - Nov 24
MFAnnie when | gave the graph and did notice/wonder
first | didn't have to answer nearly so many questions when
they did the handout

M § Tina Cardone “crsing5 - Nov 24
i MFAnnie worth the few minutes it took and meant we

skipped wrap up discussion (they already had it)
drawingonmath.blogspot.com/2014/11/distan...

http://drawingonmath.blogspot.com/2014/11/distance-graph.html
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()¢ ) The Math Forum @MFAnnie
NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder

Using NW to Figure Out Rules

How to Play KenKen®

Your goal is to fill in the whole grid
with numbers, making sure no number is
repeated in any row or column.

5+ 3+ 5+ 3+
2 3 1
4+ 3+ - a4+ 34
3 1 2
3 3
1 2 3
(O | The Math Forum Al Feter
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Using NW to Figure Out Rules

In a 3x3 puzzle, use the numbers 1 -3.

1 2 3
5+ 3+
1
a+ |3+
2
3 3

In a 4x4 puzzle, use the numbers 1-4.
In a 5x5, use the numbers 1 -5, and so on.
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Using NW to Figure Out Rules

The heavily-outlined areas are called

Using NW to Figure Out Rules

In this cage, the math operation to use is
addition, and the numbers must add up to 5.

“cages.”
Since this cage has 2 squares, the only
possibilities are 2 and 3, in either order (2+3
or 3+2 =5).
5+ 3+
G+ 3+
4+ 3+
a4+ 3+
3
?2?2+?2?=5 3
Use addition
This puzzle has 5 cages.

() | The Math Forum @ MFAnme () | The Math Forum gty
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Using NW to Figure Out Rules Using NW to Figure Out Rules
A cage with one square is a “Freebie”... A number cannot be repeated within the

just fill in the number you’re given. same row or column.
5+ 3+ 5+ 3+
a+ |3+ 4+ |3+
3 2
3 X|L3 3|
o Annie Fetter o Annie Fetter
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Using NW to Figure Out Rules

3+
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Using NW to Figure Out Rules
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Using NW with Naked Problems
5 2 3 5 1 5 1 1
20. 32 - (-%) 21.3-(-235) 22 17:-(-&) B 253 - 44 .
6 3 4 12 15\ 60 8 4 H L D t T k 7
2. —42 - 61 25 -51+8% 26 -72+(-3) 22. 7%+ 11} ow Long boes I aKe:
: 3 4 Y2703 : 57\ 4 eSS
o nnie Fetter o nnie Fetter
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What If It Doesn't Work?

(meaning they don’t wonder the thing you want them to)

O Annie Fetter
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What If It Doesn’t Work?

(meaning they don’t wonder the thing you want them to)

% Fawn Nguyen
\ @fawnpnguyen

Replying to @MrsGoytia @ MFAnnie

I'd want to honor that they don't. But in a
class of 35 Ss, | can't remember a time
when they collectively did not.

10:50pm - 4 Apr 2017 - TweetDeck

o Annie Fetter
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Student-Led #NoticeWonder
“

Replying to @MMNmMath @MFAnnie and 3 others

Having Ss bring in their own visuals & lead Annie Fetter

a #noticewonder empowers Ss & takes it 2 a @MFAnnie

a new level. Our Ts love your work

Replying to @gauchobrad @MNmMath and 3 others

Have seen Ss lead #NoticeWonder - it is
amazing. Haven't seen or done it with S-
provided visual. Neat!

“ Bradley Smith :07am - 1 Apr 2017 - TweetDeck
& @gauchobrad

Replying to @MFAnnie @MNmMath and 3 others

| did it w a MS summer class. Treated it like
preschool show and tell. Ss loved it & they
got more creative as time went on

0:32am - 1 Apr 2017 - Twitter for iPhone

1:12am - 1 Apr 20 Twitter for iPhone

o Annie Fetter
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#NoticeWonder School Culture

Annie Fetter @MFAnnie - 2h
| know I'll hear from @MNmMath @bkdidact @JSchwartz10a @Brandeli1974 as
vocal devotees of #NoticeWonder

Annie Fetter @MFAnnie
Talking #NoticeWonder at #NCSM17 + #NCTMannual. What's something
thing you'd want me to be sure to tell/show/share with folks? #mtbos

Beth Brandenburg
I @Brandeli1974
Replying to @MFAnnie @MNmMath and 2 others

there is no better strategy than #NoticeWonder
to tackle MP1! We use #noticewonder from
PK-5!
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#NoticeWonder School Culture

Beth Brandenburg
’ @Brandeli1974

Day made....to have @MFAnnie drop by
@BesterWCPS for a visit!!! Pic forth coming!

RETWEET LIKES

1 6

7:21 PM - 15 Aug 2016
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#NoticeWonder School Culture

Beth Brandenburg @Brandeli1974 - 15 Aug 2016
[ @MFAnnie visits @BesterWCPS! Thanks for stopping inl!l Gome back when we have kids in classes.
pic.twitter.com/1BriFvaLEP
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Other Tips from Twitter

] Melynee Naegele
@MNmMath
60 2

Replying to @MFAnnie @bkdidact and 2 others
#NoticeWonder is for everyone! Given real
think time ALL can & do think critically It is
life changing for everyone involved.
POWERFULSTUFF!

10:22am - 1 Apr 2017 - Twitter for Android
Q Verdigris, OK, United States

Joe Schwartz
@JSchwartz10a
2 i

Replying to @MFAnnie @MNmMath and 2 others

I'd say: Be sure to read Max's book. N/W
isn't just an end in itself, it's a means to an
end: problem solving/mathematizing
@maxmathforum

5:56pm - 1 Apr 2017 - Twitter Web Client
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Andrew Gael
@bkdidact

Replying to @MFAnnie @MNmMath and 2 others
#noticewonder creates access for all Ss by
focusing on sense-making and not answer-
getting. Levels the playing field. Creates
ownership!

11:05am - 1 Apr 2017 - Twitter for iPhone

Beth Brandenburg
’ @Brandeli1974

Replying to @MFAnnie @MNmMath and 2 others
#noticewonder also levels the playing field
so that ALL students have an entry point
into problems.

Annie Fetter
@MFAnnie
#NoticeWonder

Other Tips from Twitter

Amie Albrecht
@nomad_penguin
| W

Replying to @MFAnnie
Non-mathematical #NoticeWonder are part
of the process and shouldn't be dismissed.

10:10am - 1 Apr 2017 - Tweetbot for iOS

7. © Debster
g\-é @hartmannd12
Replying to @MFAnnie @HCDSB
Ts are loving #noticewonder and we present
again on April 5 to another group. @HCDSB
loves #noticewonder for math as well as
other subjects!

2:44pm - 1 Apr 2017 - Twitter Web Client
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- .
S Christine Newell
" | @MrsNewell22

Replying to @MFAnnie @ MNmMath and 3 others
Honor all noticings/wonderings but discuss
mathematical vs. "Other"

2:26am - 2 Apr 2017 - Twitter for Android

4 & Debster
&ﬁ @hartmannd12
Replying to @MFAnnie

How to use #noticewonder for assessment
for, of, as learning? @HCDSB #hcdsbmath

8:43am - 1 Apr 2017 - Twitter for iPad

Annie Fetter
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Other Tips from Twitter

Kristin Gray
@MathMinds

Replying to @bkdidact @ FAnnie and 3 others
Just as powerful in teaching students as it
is when working w/teachers.

5:00pm - 1 Apr 2017 - Twitter for iPhone

Trish Kepler
@KeplerTrish

Replying to @MathMinds @MFAnnie and 4 others

Excellent point - love opening with
#noticewonder with Ts!

7:03am - 2 Apr 2017 - Twitter for iPhone
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How & Where to Keep Learning

o Annie Fetter
o

@MFAnnie (OO | The Math Forum @MFAnnie
#NoticeWonder NCTM_ | PEOPLE LEARNING MATH TOGETHER #NoticeWonder

Twitter (duh)
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More Resources - mathforum.org

Satarl Fle Edt View History Sookmarks Develop Window Help
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GOT QUESTIONS? ANSWER:!
Check out Teacher2Teacher and j

#noticewonder

Home Mot elp [ Prodems & Puzzes | tath Tak

Probiems of the Woak Lbary

Resources & Tools | About The Math forum __ Store | [Search

urran Problemsof th Week Wit Math; PO by Sandord

Other Proioms and Pz
My PoW Work

Notice and Wonder®

Membership Expired?
tow Now We believe that b

active doers rather than mathematics th of their
mathematical thinking can be realized. The process of sense-making truly begins when we create questioning, curious classrooms full of
students' own thoughts and ideas. By asking What do you notice? What do you wonder? we give students opportunites to see problems
in big-picture ways, and discover multiple strategies for tackling a problem. Self-confidence, reflective skills, and engagement soar, and
students discover that the goal is not to be *over and done,” but to realize the many different ways to approach problems,

Purchasing options
+Buy Now

+ Comparo features
+ Tl account

+ Professional Development

A varizi0a
o174 Havo soon
Ss lead #NotceMonder - tis
amazing Haven't soen or
doe i S-provided
visual Neatl

ACloser Lookc
+Samplo Problems with

Resources
cupplemental materils

Using the PoWs: Getting Started: How to Start Problem Solving in Your Classroom [PDF

ie Fetter's story of using Teresa's Tiles in an 8th grade *lowest level" class in the spring of 2007. This was the start of
coining the phrase Notice and Wonder.

Recent Improvements

“ Annie Fetier

cicas

Problem Solving-t Has to Begin with Noticing and Wondering

== A story from collaborative work Marie Hogan and Suzanne Alejandre did with Marie's students at Traweek

West Covina, CA. Originally published on pages 31-33 in the December, 2010, issue of the CMC
journal of the California Mathematics Counc.

Help
+ Account Help

Middle School in
iCator, the
+Iniro Vidsos

you o my payrol o do
nspiational warm-ups to my
taks! Wish wa'd videoed you
atNCTInnon,

o

: Ever Wonder What They'd Notice?

\nnie Fetter (@MFAnnie) gave a talk on April 15, 2011, at the Ignite talks hosted by Key Curriculum Press during the 2011

[NGTM Annual Gonference in Indianapolis, IN. Originally hosted by the Key Press YouTube Channel, where it had over
16,000 views, now hosted by the Math Forum.

to Problem Solve with "I Notice, | Wonder" [PDF]

The fundamental activity at the heart of Understand the Problem is | Notice, | Wonder®, an open-ended prompt that gets
students talking about math scenarios in a non-threatening, careful way.

Taking time to notice and wonder and focus on before focusing on sol g
‘va| when they are stuck or are not confident in their problem-solving abilty.

Book: Powerful Problem Solving: Handout | Notice, | Wonder (Forget the Question) [PDF]

place to begin

paying k. Croates
ounershp!

o Annie Fetter
@MFAnnie 0\¢ ) The Math Forum @MFAnnie
#NoticeWonder NCTM_ | PEOPLE LEARNING MATH TOGETHER #NoticeWonder




More Resources - Ignite Video

Ever Wonder What
They’d Notice?

Annie Fetter
The Math Forum @ Drexel

» >l o) 0:02/515

() | The Math Forum Aami Fter
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More Resources - Book + Videos

Powerful
Problem
Solving

* Powerful Problem Solving, by Max
Ray-Riek

¢ Videos of grades 3-8 doing Notice
and Wonder (including Teresa’s Tiles
and Growing Worms) from
http:/mathforum.org/pps/

Actitntor Sonse Making with the

Mathematical Practices

| Max Ray ot the ath rorum @ bresel

Foreword by Susan O'Connell

CO

Annie Fett
The Math Forum @MFAnnie
NCTM
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More Resources - Conf Web Site

® O ® /o NCSM - 2017 NCSM Annual ¢ X @) Annie

<« C  ® www.mathedleadership.org/blogs/: s/noticing-and-wondering-as-a-vehicle-to-understanding-the-problem/

EADERSHIP IN MATHEMATICS EDUCATION ’
NETWORK S | Calendar-
C COMMUNICATE Contact Us
SUPPORT Search
L

Shop Online
MOTIVATE My NCSM

HOME ABOUTNCSM GET CONNECTED CONFERENCES & EVENTS LEADERSHIP RESOURCES MEMBERSHIP SPONSORS CCSS COACHING CORNER

OVERVIEW PRIME LEADERSHIP  PRIMED PRINCIPAL BLOG POSITION PAPERS PERIODICALS THREEACTS JUMP START ~PRESENTED MATERIALS

2017 NCSM Annual
Conference, San Antonio

Why I Joined NCSM

Search blog...

MONA TONCHEFF
“Noticing and as a Vehicle to the Problem MATH SPECIALIST

2017 NCSM Annual Conference

Join me
February 2017 at NCSM...

Session date/time: 4/3/17 at 12:30
eNews: Our FREE Newsletter
By Annie Fetter

The Math Forum @MFAnnie Sign-Up Today

Before you read anything else, go play Game About Squares. Seriously. Don't come back here until
you've gotten to Level 8. But do come back - don't let it suck you in permanently!

(Did you really go play? Honest? Because if you didn't, the latter part of this post won't be as much g Webinar Replay
fun to read.) Get Up to Speed
Whenever | go to large (or even medium’) math ed events, | am occasionally hailed with some | ith Your Peers!
version of, “We just used your video in our talk!” or even "OMG! We use your video in ALL of our
PD! You're famous in [insert state, county, or district here]! Can we take our picture with you??" W ®
Invariably, they're referring to the very first Ignite talk | gave, which was at NCTM in Indianapolis in

2011 (though it wasn't technically part of NCTM, since the session didn't get accepted, so we did
itin a bar). If you haven't seen it, or haven’t watched it lately, | encourage you to check it out.

(O | The Math Forum A Fote
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Watch now...

More Resources - #NoticeWonder

Mathy Visuals .
@MathyVisuals L Follow

What do you notice/wonder? #MTBoS
#noticewonder #geometric

4:54 PM - 31 Mar 2017

(O | The Math Forum A Feter

NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder




More Resources -
2

Working to develop Patient Problem Solvers
@WortleyTVDSB w/ #noticewonder. TY
@MarkChubb3 @MFAnnie #tvdsbmath

#tNoticeWonder

o
@tvdsbmatthews £ Follow

RETWEET:

v s
T BERraanen

12:15 PM - 31 Mar 2017

D Annie Fett
(0, | The Math Forum OMFAmnTe
NCTM PEOPLE LEARNING MATH TOGETHER #NoticeWonder

#NoticeWonder

2+ Follow

More Resources -

/. Lori Breyfogle
ey @MissMath_Teach

Working on Star Wars themed #noticewonder
missions for coming family math event. Rough
draft of one mission stop. Thoughts?
#elemmathchat

KES

4 L N
10:08 PM - 30 Mar 2017 A .
o nnie Fetter
(0.6 ) The Math Forum @MFAnnie
NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder

[ ]
More Resources - #NoticeWonder
% @MJ?RR?:J% 2+ Follow
What do you #NoticeWonder about this picture

from a #3actmath | created? goo.gl/tAHyrM
#elemmathchat

RETWEET UKES

9:30 PM - 30 Mar 2017

Annie Fett
(O | The Math Forum @MFAmne
NCTM PEOPLE LEARNING MATH TOGETHER #NoticeWonder

More Resources - ##NoticeWonder
[P S Dot =

What do you #NoticeWonder? Saw this
@Moes_HQ 's tonight.

MORE -
('7%0&:’: o 8y

5 %?;,QO’Q;Z.

NCTONE

7:43 PM - 23 Mar 2017 from Spring Hill, FL
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Next Steps

When could you use a “scenario” next week?

Where can you see this fitting in right away?

Next Steps

When could you use a “scenario” next week?
Where can you see this fitting in right away?

How could you launch this in your classroom?
in your school?

O Annie Fetter o Annie Fetter
(OO | The Math Forum @MFAnnie (OO | The Math Forum @MFAnnie
NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder NCTM | PEOPLE LEARNING MATH TOGETHER #NoticeWonder

Thanks!

Annie Fetter, The Math Forum at NCTM

2017 NCTM Annual Meeting
Twitter: @MFAnnie, #NoticeWonder
http://mathforum.org/nctm/
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