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Resources for Rich Thinking Tasks __ Rather
Building Thinking Classrooms Other Great Sites for Curricular Tasks
Peter’s Numeracy Tasks Making Math Moments that Matter (Problem-based Lessons)

Fostering Math Practices (Routines for Reasoning)
lllustrative Mathematics - Practices (Tasks by Standard)

Peter’s “Good” Problems 2nd 3rd 4th 5th 6th 7th 8th

Peter’s Card Tricks

Week of Inspirational Math Emergent Math Problem-based Task Curr. Map
3rd 4th 5th 6th 7th 8th

Main Site: aliciaburdess.com (BTC resources/videos) LINK

Inside Mathematics
Desmos (Chelsea’s Collections)

2nd Grade 3rd Grade 8th Grade

BTC Book Companion Site: Link 3-Acts: GFletchy TK-7
Robert Kaplinsky’ (K-12) Kendra Lomax (K-3) Dan Meyer’'s (6-
Rich Tasks from Virginia Dept. of Education 12)

Mike Wiernicki (K-8) Kristen Acosta (K-5) Andrew Stadel (6-12)

h
Srmmssines nmadsies ¥ Kyle Pearce (3-12) Catherine Castillo(K-5) Dane Ehlert (6-12)

Crowdsourced Spreadsheet #2 Geoff Krall (3-12) Jon Orr (6-12)
3-Act Training Deck by Van Lay for Pringle Ringle
Randomizing Cards YouCubed.org

Pickerwheel Randomizer Spreadsheet Randomizer

VRG at a Glance



https://learn.makemathmoments.com/tasks/
http://www.fosteringmathpractices.com/
https://illustrativemathematics.org/
http://tasks.illustrativemathematics.org/practice-standards/
http://tasks.illustrativemathematics.org/content-standards/2
http://tasks.illustrativemathematics.org/content-standards/3
http://tasks.illustrativemathematics.org/content-standards/4
http://tasks.illustrativemathematics.org/content-standards/5
http://tasks.illustrativemathematics.org/content-standards/6
http://tasks.illustrativemathematics.org/content-standards/7
http://tasks.illustrativemathematics.org/content-standards/8
https://emergentmath.com/my-problem-based-curriculum-maps/
https://docs.google.com/document/d/1DdLXnNVkpBUagQL7VAztsQusxrFpOh-af6marytgZxE/edit
https://docs.google.com/document/d/1HGVR3I_ag-xf3XXlKRrq_In4rjppIWuI_MTZFd9hmYo/edit
https://docs.google.com/document/d/1JtfDrZTlu0zl4uayJDJP-R5JnXYaqIeCP-dH6thQ8Uw/edit
https://docs.google.com/document/d/1_3f-3FdWcWONmnQPdbJrWlCVURRd3LSqNWdwhi5jfqQ/edit
https://docs.google.com/document/d/1KYgtd2q5x2clpDTwtJwpDeAoZw_M_O0R9Au5bkKXHsE/edit
https://docs.google.com/document/d/1uM3pZuKUJugPiGKTLbQXvJAPt_qod2PYicWIKkUapM8/edit
https://www.insidemathematics.org/
https://www.desmos.com/
https://docs.google.com/presentation/d/1XsX5KAIPg15PvMWBqjJy_qDDs5a_ipXthLfr4iKiLpw/edit#slide=id.g6db731f8d3_0_0
https://gfletchy.com/3-act-lessons/
http://robertkaplinsky.com/lessons/
https://learningfromchildren.org/3-act-tasks/
https://docs.google.com/spreadsheet/ccc?key=0AjIqyKM9d7ZYdEhtR3BJMmdBWnM2YWxWYVM1UWowTEE#gid=0
http://mikewiernicki.com/3-act-tasks/
https://kristenacosta.com/3-acts/
https://estimation180.com/lessons/
http://tapintoteenminds.com/3acts-by-author/kylepearce/
https://mscastillosmath.wordpress.com/3-act-tasks-by-me/
http://wmh3acts.weebly.com/3-act-math.html
https://emergentmath.com/my-problem-based-curriculum-maps/
http://mrorr-isageek.com/3-act-problems/
https://docs.google.com/presentation/d/1ZkgcYRF1BgN2bm8EQjysN2EFTefc4AmJCbE96P0pVyM/edit#slide=id.gf303de4f55_0_200
https://www.youcubed.org/
https://www.peterliljedahl.com/teachers/numeracy-tasks
https://www.peterliljedahl.com/teachers/card-tricks
https://www.peterliljedahl.com/teachers/good-problem
https://www.youcubed.org/week-inspirational-math/
https://www.aliciaburdess.com/
https://0902020e-01fe-4cfd-8c9d-706ffb626773.filesusr.com/ugd/22cf00_11e71a66c25f4afc9acd2c9b179ee650.pdf
https://0902020e-01fe-4cfd-8c9d-706ffb626773.filesusr.com/ugd/22cf00_a85521d1360d40f99d96f0e1265a5c31.pdf
https://0902020e-01fe-4cfd-8c9d-706ffb626773.filesusr.com/ugd/22cf00_171e22ec3bd24419a50faa01dce5ccaa.pdf
https://resources.corwin.com/liljedahlaudio
https://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/2016/rich/
https://docs.google.com/spreadsheets/d/11U5TqWgHXZOSGTCto0DCpxHOabxS5PxQnTcNBLtl20w/edit?fbclid=IwAR3FqZ-ezxRdDf90ko1bjrzxbux7uq4iTSiIHkkKb03U8QrKdwmen-632yc#gid=1244453073
https://docs.google.com/spreadsheets/d/1NSR8PlF2UaVT4tLTpCw-AYOfGkFz044lTkhHXb1-sH4/edit?ts=60ed0f1a#gid=0
https://docs.google.com/file/d/1sYGeb9vavuRmToPAGwKP3iqy5YfjvhOj/edit?usp=docslist_api&filetype=mspresentation
https://pickerwheel.com/tools/random-team-generator/
https://docs.google.com/spreadsheets/d/1VTwxkFQAdAxV-ItClQRRVuwNxSkC4E0Vi2kj0ZvLbpE/edit#gid=0
https://docs.google.com/spreadsheets/d/1HuWZv5S8fRPr_V20j3BIG0BM9MSs5ub3mhC9C7M9mlA/edit
http://www.wouldyourathermath.com/
http://wodb.ca

Notes to Future Forgetful Self:

Worked Solution(s): What | tried that didn’t work: (...didn’t work
because...)
Assumptions | made: (We noticed...so we...) What helped me get “unstuck?” (We got stuck

on...so we...)



Non-Curricular Task Decks: By Grade Spans

KR-3  4-8


https://docs.google.com/presentation/d/1sZnDy20FzkvkD8iD-aCBILKK7lp8G0rXv81Yii7mOX8/edit#slide=id.g13bb08a8a58_0_54
https://docs.google.com/presentation/d/11zZNQoAX6JVv_YwgBinfK9KVFgZT4PFMClswkk2KxTk/edit#slide=id.g13beecacf5c_0_72
https://docs.google.com/presentation/d/11zZNQoAX6JVv_YwgBinfK9KVFgZT4PFMClswkk2KxTk/edit#slide=id.g13beecacf5c_0_72

Progression of Non-curricular Tasks: 4th-HS

Frame the Cards (Concrete)

Fewest Squares (Visual Representation)
Tax Collector (Contextual/Abstract)
Palindromes (Abstract)

Hailstone Sequence (Abstract)

People Puzzle (Movement/Concrete)

Sources for these tasks and where to find more:

Week of Inspirational Math

Teaching Through Problems Worth Solving (Grade 8, Grade 2, and Grade 3)

Nrich.maths.org

https://playwithyourmath.com/



https://www.youcubed.org/week-inspirational-math/
https://www.magicalmathjourney.com/teacher-resources
https://nrich.maths.org/
https://playwithyourmath.com/




Frame the Cards

Arrange the cards from the ace to the
ten into a picture frame so that the
top, bottom, and sides add to the
same total of spots
(hearts/diamonds...) Right now the
top row adds to 23, the bottom adds
to 12, the left side is 22 and the right
side is 22. These four numbers
should be the same. Apparently there

are many solutions to this problem. Credit to lan Stewart and Teaching
Through Problems worth Solving 3.0

NOT a

solution.




Frame the Cards

Arrange the cards from the one to the

ten into a picture frame so that the
top, bottom, and sides add to the /

same total ...) Right now the top row

adds to 23, the bottom adds to 12,

the left side is 22 and the right side is

7/ 6 10

O || Thisis 1
NOT a

2 solution 8

4 5 3

22. These four numbers should be

the same. Apparently there are many  Creditto lan Stewart and Teaching
Through Problems worth Solving 3.0

solutions to this problem.




Fewest Squares




What is the FEWEST
number of squares you
can draw inside the
rectangle?







Tax Collector Task:

| have 12 envelopes, numbered 1 to 12. Each contains a
number of dollars equivalent to the number on it. The game
starts with you taking one of the envelopes-the money inside
of which is yours to keep. The tax collector will then take all of
the remaining envelopes whose number is a factor of the
envelope you took. The tax collector must be able to take at
least one envelope every turn. Play continues until you can no
longer take an envelope, at which point the tax collector will
take any remaining envelopes. What is the most amount of
money that you can get?



Tax Collector Extensions:

What if the envelopes had values from 1-207?
What if the envelopes had values from 1-247
What if the envelopes had values from 1-327
What if the envelopes had values from 1-367
What if the envelopes had values from 1-507?

What if the envelopes had values from 1-607?



Palindromes







Hailstone Sequence




Pick any number. Write it down.

1. If the number is even, divide it by 2.
2. If the number is odd, multiply it by 3 and add 1.

Keep repeating step 1 and 2 each time you get an
even or odd result.

What happens each time?



Hailstone Sequence: an unsolved problem!

The problem you will work on today is one of the world’s unsolved
problems in mathematics, which is, in itself very cool. It involves a
sequence of numbers called a Hailstone sequence. The sequence is called
this because the numbers go up and down again, like this:

20—10—>5—16—>8 — 4 — 2 — 1

Hailstones do this — they start in a cloud as drops of rainwater, then they
are pushed higher in the atmosphere by wind where they freeze,
sometimes several times, before eventually falling back to Earth. The
number sequences are called hailstone sequences because they go up
and down like hailstones.






Conjectures

In mathematics people make conjectures - it is an idea that you think might
be true but you do not know for sure. Conjectures are very important in
mathematics, and making conjectures is something you can be doing as a
math student.

Try working with some hailstone strings of numbers that have different
starting numbers and make conjectures about what you find out.



People Puzzle




Launch:

T: Imagine there are 9 people spaced evenly in a 3x3 grid. The person in the
top left corner is removed, leaving an empty space. (Show how you would
remove a person - use sticky notes on the VNPS to demonstrate.)

T: How can you move the sticky note/person in the bottom right corner into
this empty space?

S: Give ideas.

T: | forgot to tell you a rule. People/sticky notes can only move horizontally
and vertically into empty spaces. Each time a sticky note/person moves, that
is one move. How many moves are required?

Extension: Is this the minimum number of moves? How can you prove it?
What if the array was 4x47? 5x57 6x67

(Consider drawing a 3x3 array on the floor/concrete outside and having kids
stand in the array shown on left. Then ask one student to step out of the array-
top left kiddo. Have the students NOT inside the array discuss and direct the
students inside the array how to move while keeping track of how many
moves it took to complete the task.)

*You could give students colored tiles to work with at their tables.



Extra Non-Curricular Tasks




Fraction Army
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415(5|6]|6

7178|910




Coin Collection







Groups of | Pennies left over
2 1
3 1
5 1
6 1
7 0




1001 Pennies







Do NOT write
the words. Just
say them as you
draw letters or
use images.

Every second
coin is replaced
with a nickel.

Every third coin
is replaced with
a dime.

Every fourth coin
is replaced with
a quarter.










Pyramid Puzzle







What arrangement gives the
smallest total in the top brick ongratulations.
of the pyramid? That is the largest

What arrangement of the numbers 1 to 5 in the bottom row gives 35 at
the top of the pyramid?

|
f

Y *, = 71!' T
Clear | n n

What arrangement of the numbers 1 to 5 in the bottom row gives 40 at

the top of the pyramid?

ongratulations.

OXO;
S=r

Claim Your Trophy




Pentaminos




Adapted from Peter Liljedahl’'s Building Thinking Classrooms, pg. 143 & maths300.com



https://maths300.com/

Checkerboard







Painted Cube

Lesson Plan by Abigail Bates



https://docs.google.com/document/d/1Dl4gQiqrADHZw07Du5Sw0Uq2sGjcNM0-FrAXb0ODS5k/edit

@ How to Take Apart & Reassemble ANY 3x3 Cube (v3) = 2

Watch later Share

@ £° Youlube



http://drive.google.com/file/d/1MsMwBfHjqQJAUO0IqrRyRDmyildOnqfQ/view

P
‘ Painted Cube O
Copy link

Pause (k)

K ) —e009/013 & Youlube =F



http://drive.google.com/file/d/1eRu6WsLxhdnx8VV_ClVua8X9o26nBfPf/view

The Answers Are
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How Many Sweets



Sweet Type

Jellies

Minties

Chockblocks

Chewsies

Other

Pie Chart
Angle

90°

135°

60°

45°




Wine Chest




Mr. Snooty loves red wine. So much so that he drinks one bottle of wine a day. But he is very particular about
his wine. First, it has to be the right type of wine. Second, it has to be the right temperature. An third, it cannot
have been exposed to light more than five times. To make sure it is the right type of wine, Mr. Snooty goes to
his favorite wine store, which is very far from home. To make sure that the wine is at the right temperature and
not exposed to light, Mr. Snooty build two temperature-controlled wine chests in his house-one much bigger
than the other. How often does Mr. Snooty have to go to his favorite wine store?

Mr. Patooty shops at the same store as Mr. Snooty, likes his wine at a certain temperature, but will not drink
wine that has been exposed to light more than 10 times. How often does Mr. Patooty have to go to his favorite

wine store?




Uncut Spaghetti













Birthday Cake







Gold Chain




You are backpacking through Europe. You have one month left until your
flight home, but you have run out of money. However, you have a 50 link
gold chain. You have found a hotel that is willing to accept one link per night
for payment of room and board. However, the manager wants payment
every day. She is willing to help you out by cutting links for you. The
problem is that she wants one gold link payment for every link she cuts.
What is the fewest number of cuts you can make so that you will have the
most number of links left when you fly home?






7/ minutes 4 minutes



Locker Problem







4th-5th Grade Non-curricular Tasks |-

4 more to choose from as you plan...

Split 25 (playwithyourmath.com)

Emoiji Graph/Create a Graph (Week of Inspirational Math)

Climbing Steps (Play with your math - found in Teaching through...link below)
Wolf, Sheep, and Cabbage (nrich - found in Teaching through Probs...link below)

Sources for these tasks and where to find more:

Week of Inspirational Math

Teaching Through Problems Worth Solving (Grade 8, Grade 2, and Grade 3)

Nrich.maths.org

_ Link to this
https://playwithyourmath.com/

slide



https://bhi61nm2cr3mkdgk1dtaov18-wpengine.netdna-ssl.com/wp-content/uploads/2017/03/WIM2-Day-2-3-5.pdf
https://www.youcubed.org/week-inspirational-math/
https://www.magicalmathjourney.com/teacher-resources
https://nrich.maths.org/
https://playwithyourmath.com/




25=2 +23 2x231is 46

25=10+10+5 [10x10x5is500
25=1+1+1+1+1+1+1+1+1

+1+1+1+1+1+1+1+1
+1+1+1+1+1+1+1+1

playwithyourmath.com



https://playwithyourmath.com/2017/07/27/1-split-25/

Not Cute

What do you
notice?

What do you
wonder?

What questions
do you have?

What information
does this graph

provide?




“Create a Graph”




7 Step Up

In how many ways can you climb*
3 steps?
5 steps?
6 steps?
15 steps?
n steps?

e

* You may only climb one step or
two steps at a time.

Play With Your Math.com

Climbing Steps

Extension:

What did you notice
and why?

What if you also
climb 3 steps at a
time?

*Credit to https.//playwithyourmath.com/2017/07/27/7-step-up/  Credit also to Alicia Burdess (see link in notes,




Wolf, Sheep, and Cabbage

You need to move the wold,
sheep, and cabbage to the
opposite shore by rowing
them over one at atime in a
boat. It gets more difficult
though because when you are
not around, the wolf will eat
the sheep, the sheep will also
do the same when alone with
the poor little cabbage. How
do you do this?

Extension:
Is there another way to

solve this problem?

o



5-4-3-2-1 Challenge

Use the digits 5, 4, 3, 2, and 1. The digits must remain in that order.
Place the four arithmetic signs - plus, minus, times, and divided by -
between the digits and as many parentheses as you like around the
digits. How many numbers can you get from 1-407

5 4 3 2 1

Credit: mathequalslov







Adapted from Peter Liljedahl’'s Building Thinking Classrooms, pg. 143 & maths300.com



https://maths300.com/




Credit to: Play with your Math



https://misteristhisright.com/2015/03/14/13-thirteens/
















GO &




How Many 7’s






Neighbors


















Progression of Non-curricular Tasks (Gr. 2-3) K‘j

e Colored Shapes (Concrete)

e \Waqgies (Visual Representation)

e At the Fair (Abstract)

Sources for these tasks and where to find more:

Week of Inspirational Math

Teaching Through Problems Worth Solving (Grade 8, Grade 2, and Grade 3)

Link to
this slide
Q)

A

Nrich.maths.orq

https://playwithyourmath.com/



https://www.youcubed.org/week-inspirational-math/
https://www.magicalmathjourney.com/teacher-resources
https://nrich.maths.org/
https://playwithyourmath.com/

Clues:

« Red is not next to grey.

« Blue is between white and grey.
« Greenis not a square.

« Blue is on the right of pink.

O
O

Credit: Crown copyright, 2000, Mathematical Problems for Able Pupils.pdf retrieved from https://
www.egfl.org.uk/sites/default/files/maths%20puzzies%20all.pdf Credlt AIiCiaburdeSS com pg 1 7



http://www.aliciaburdess.com/

o

Credit: Adapted from Problem Solving Deck A Cards.pdf. Retrieved from http:// e A
maccss.ncdpi.wikispaces.net/file /view/Problem%20Solving%20Deck%20A.pdf /554108028 /Problem®  Credit: Aliciaburdess.com pg. 23

20Solving%20Deck%20A.pdf


http://www.aliciaburdess.com/

Rollercoaster - 6 minutes Ferris Wheel - 2 minutes
Bumper Cars - 5 minutes Swings - 1 minute
Tea Cups - 4 minutes Merry-Go-Round - 3 minutes

'l
W ’,
. b X 1
l' A
‘n ANEm 4
TR wn - “EA
v*r.-- - ll
& - |/
1 ."A'II II'
EANEN
. LR B

Credit: Adapted from Problem Solving Deck A Cards.pdf. Retrieved from http://
maccss.ncdpi.wikispaces.net/file /view/Problem%20Solving%20Deck%20A.pdf/554108028 /Problem%

2050lving%20Deck®20A.paf Credit: Aliciaburdess.com pg. 21 ’



http://www.aliciaburdess.com/

Adapted from the Hot Chocolate Task: Aliciaburdess.com pg. 16 ;



http://www.aliciaburdess.com/

ol

*Credit to John Mason — Thinking Mathematically




Milk Crate Extension

Credit to: http://www.primaryresources.co.uk/maths/problem.htm



http://www.primaryresources.co.uk/maths/problem.htm

[ L ] L ] [ ] L ] L ]

[ ] L ] [ ] [ ] L ] [ ] [ ]
[ ] [ ] L ] [ ] [ ]

[ J [ ] ® > = [ J

~ 3 units

® ® L ] ® ® ® L ]

[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] L ] [ ] L ] [ ] L ]

[ ] L ] L ] [ ] L ] L ] L ] ® L ]
[ ] [ ] L ] [ ] [ ] [ ] L ]

L ] L ] L ] [ ] [ ] [ ] L ] [ ] L ]
L ] [ ] L ] [ ] [ ] [ ] [ ]

[ ] L ] [ ] [ ] [ ] [ ] L ] [ ] L ]

4 units

[ ] [ ] [ ] [ ] [ ] [ ] [ ]

A

Ve




Source: playwithyourmath.com @



https://drive.google.com/file/d/1HrTqYmeephr9LA5BuwJkn3eKTfcVbahP/view

Progression of Non-curricular Tasks (Gr. 1 & 2) K‘j

® Snap Cubes (Concrete)

e Pentaminos (Concrete)

e Jellybeans - Candies (Visual Representation/Abstract)

e Next Door Numbers (Visual Representation)

Sources for these tasks and where to find more:

Week of Inspirational Math

Teaching Through Problems Worth Solving (Grade 8, Grade 2, and Grade 3)

Nrich.maths.org

https://playwithyourmath.com/



https://www.youcubed.org/week-inspirational-math/
https://www.magicalmathjourney.com/teacher-resources
https://nrich.maths.org/
https://playwithyourmath.com/

Credit: Carrie Sutton pg. 52



http://www.aliciaburdess.com/uploads/2/4/7/6/24763920/teaching_through_problems_worth_solving_grade_2.pdf

Credit: Peter Liljedahl Building Thinking Classrooms, pg. 143




oD

You have 16 candies and 4 jars. Place the candies in the jars so
that each jar has either 3 or 6 candies in them. Are there some
things that are not possible?

Credit: Peter Liljedahl Building Thinking Classrooms, pg. 80




7

Credit: Adapted from Crown copyright, 2000, Mathematical Problems for Able Pupils. pdf retrieved from
https://www .egfl.org.uk/sites/default/files/maths%20puzzies%20all.pdf



My name

| have __ counters.

| have (more than/less than/ the same as) my partner.
My partner has counters.

My name

| have _ counters.

| have (more than/less than/ the same as) my partner.

My partner has counters.



The Answers Are
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Progression of Non-curricular Tasks (Kinder+) h,@ﬁ

® Counting Collections (Concrete)

® Count on Me (Concrete)

e Estimating Dots (Concrete/Visual)

Sources for these tasks and where to find more:

Week of Inspirational Math

Teaching Through Problems Worth Solving (Grade 8, Grade 2, and Grade 3)

Nrich.maths.org

Link back
to this

page

https://playwithyourmath.com/



https://www.youcubed.org/week-inspirational-math/
https://www.magicalmathjourney.com/teacher-resources
https://nrich.maths.org/
https://playwithyourmath.com/

Credit: nrichsmaths



https://nrich.maths.org/14917

Credit: youcubed.org @



https://www.youcubed.org/wp-content/uploads/2019/08/WIM-Count-on-Me-Kindergarten.pdf

Credit: youcubed.org



https://www.youcubed.org/wp-content/uploads/2019/08/WIM-Estimating-Dots-Kindergarten.pdf

-

Curricular Tasks

PrBL: Emergent Math (by grade level)
Collection by grade level (Canada Standards)



https://emergentmath.com/my-problem-based-curriculum-maps/
https://airtable.com/shrQNuV4Sh1EEttOe/tblZgGfGPZERCxj9r/viwm2ibKMHjxfLReX?blocks=hide

Big Ideas Tasks (Connections across standards)

Visualizing
and Investigating
Big Ideas

n@ds

mathematics

GRADE 6

A 7*" Expanding the numbes line

Using symbols to descride the world .

Visualizing the center
and spread of data

' y
L/
Folding and unfolding /| / Reason nqwlm .
objects / proportio

| TS = o Gmc ralizing

Finding and using unit rates Taking apart prisms & polygons

JEN MUNSON  CATHY WILLIAMS

B JOSSEY-BASS
Ay Band.

JO BOALER

mfifdset

mathematics

lllustrating multiplication and division 4B using operations flexibly

Co necting u units o

Shapes and angles \

~ ——
Building with unit fractions \ /,7‘ ——— 4

N ==
4/ —  Fractions are a relationshi
What s a decimal? & w0

1 JOSSEY-BASS'
A Wiey Brand

Visualizing
and Investigating
Big Ideas

n@ds

mathematios

What does it mean to divide fractions?

Understanding fraction multiplication visually
L

Estimating with fractions
@ Exploring the coordinate plane

Using fraction equivalence
. Using numbers and symbols flexibly

@ Thinking in cubes

Thinking in powers of 10 .

Seeing and ing patterns across repr i
JO BOALER  JEN MUNSON CATHY WILLIAMS
l[OSSE‘Y';‘.BVA:“SS




-

Open Middle: each underline represents a hyperlink

4th Grade 6th Grade
Interactive Interactive
Decks Decks

website website
w/solutions w/solutions
Notice&Wonder Notice&\Wonder



https://docs.google.com/presentation/d/1j7QIJAMNFFqScLIYGwtv3NY9etlTfVyZ9oCiTxLRqRM/copy
https://docs.google.com/presentation/d/185e3gTH1GE_jM-IMvGEfewbsaOhlPetgYOE8SvPg0Ao/copy
https://docs.google.com/presentation/d/1ASzPtU9A8ghjJk4S_oAN_j-vToNrTifkw747NZ9aqOY/copy
https://docs.google.com/presentation/d/1eq2w9kSM7gowUBeOP5nNEmAg1KocWJQc2NEh33qIWtw/copy
https://docs.google.com/presentation/d/1Gb5H8EVKjGoNkh8fdp2KTERp0vb1cCGMTKYB6l6ySkw/edit#slide=id.p
https://docs.google.com/presentation/d/1YlkegR62uM_DVLFGIDhKyFUOHQMqxxWJQPQVr4aqmGs/copy
https://docs.google.com/presentation/d/1NMsqH7TMl_sIFBHq0L9gA2wVYDkaVIy5YoLsU65tNAY/edit#slide=id.g9924b884a1_0_0
https://www.openmiddle.com/
https://www.openmiddle.com/
https://www.openmiddle.com/
https://www.openmiddle.com/
https://www.openmiddle.com/
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3

Open Middle: each underline represents a hyperlink

Kinder

1st Grade

2nd Grade

3rd Grade

Interactive Decks

Interactive Decks

Interactive Decks

Interactive Decks

website w/solutions

website w/solutions

website w/solutions

website w/solutions

Notice&Wonder

Notice&Wonder

Notice&Wonder

Notice&Wonder



http://bit.ly/3279alE
http://bit.ly/32eXQ7f
http://bit.ly/32KITss
https://docs.google.com/presentation/d/1jicvxRDGicDBqgNhH2O68mTUJE95w3v9jydET7U9aqk/copy
https://www.openmiddle.com/
https://www.openmiddle.com/
https://www.openmiddle.com/
https://www.openmiddle.com/
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3
https://docs.google.com/presentation/d/1S0G_L0nYazLrHCY9_gvpFvpWt-rUARtccz4wrLPWvN4/edit#slide=id.g62c0ac682a_0_3

Curricular Tasks (1st Grade)



=6+3+2



Curricular Tasks (4th Grade)
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Curricular Tasks (5th Grade)
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3 Act Math

Robert Kaplinsky’ (K-12)

Kendra Lomax (K-3)

Dan Meyer's (6-12)

Mike Wiernicki (K-8)

Kristen Acosta (K-5)

Andrew Stadel (6-12)

Kyle Pearce (3-12)

Catherine Castillo(K-5)

Dane Ehlert (6-12)

Geoff Krall (3-12)

Jon Orr (6-12)

Downloaded resources by educators in Brick, New Jersey Full slide decks for Grades K-8



https://drive.google.com/drive/u/0/folders/0BwFvHuCDjm3JY2Y4VHF4SWt3V00?resourcekey=0-3LTRR9CjteQTXmpshFOT1g
http://robertkaplinsky.com/lessons/
https://learningfromchildren.org/3-act-tasks/
https://docs.google.com/spreadsheet/ccc?key=0AjIqyKM9d7ZYdEhtR3BJMmdBWnM2YWxWYVM1UWowTEE#gid=0
http://mikewiernicki.com/3-act-tasks/
https://kristenacosta.com/3-acts/
https://estimation180.com/lessons/
http://tapintoteenminds.com/3acts-by-author/kylepearce/
https://mscastillosmath.wordpress.com/3-act-tasks-by-me/
http://wmh3acts.weebly.com/3-act-math.html
https://emergentmath.com/my-problem-based-curriculum-maps/
http://mrorr-isageek.com/3-act-problems/

Using Modes of Engagement to Manage Flow

Tmoﬁm}
{teaching
‘ » o

plainin
' J

lustifyin

{ doing
v

Figure 9.9 Modes of engagement that increase challenge.

Building Thinking Classrooms, Peter Liljedahl p. 159



3-Act Task (Kindergarten K.OA.1,2,3) m

Humpty Dumpty

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Too low Too high


https://vimeo.com/140582272

I'here were 9 eggs In
the carton to begin.










3-Act Task (Kindergarten K.CC.A,B) ﬂ@

Candy Man

L Credit to Graham
eeeeeeeeeeeeeeeeee Fletcher, gfletchy.com



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5f5e5ed9a6c15a60c288be71?r=w.hd&collections=added-collections,5ee222d34db5e669ada8c1e3

Too high

Too low


https://vimeo.com/154669563

_d-orange @ 2-red

J Zyellow 9 hite

| 0-pink





https://vimeo.com/154669569

3-Act Task (Kindergarten K.MD.3, 1.0A.6) m

M & M Splll

Credit to Kristen Acosta



https://kristenacosta.com/3-acts/

Too low Too high


http://drive.google.com/file/d/1_TWVNoHZbNzThH1UYY9gkik30R7nMs7E/view

There was....

°6 candies
*4 brown candies
3 yellow candies
*] blue candy



Modified Activity
Color what we know






http://drive.google.com/file/d/1GgR0LvajEjdsmnD_bwVHBUZ3_iq--JEG/view

+ 4 brown +












3-Act Task (1st Grade 1.NBT.1) ﬂ}@tl

Counting Squares

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Too low Too high





https://vimeo.com/116648284



https://vimeo.com/116881729

Extension Challenge:




3-Act Task (1st Grade 1.0A.5, 1.NBT.2) ﬂ}@tl

Credit to Kristen Acosta



https://kristenacosta.com/3-acts/

Too low Too high


https://videopress.com/v/KHMUe6me

2009

2"V BAG






https://videopress.com/v/W6Z3ktC0

3-Act Task (1st Grade 1.G.3, 3.NF.1) ﬂ@

Sliced Up

Credit to Graham

Desmos Version: Link Fletcher, gfletchy.com



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5fcfa03d5b1cbd0cca293d62?r=w.hd&collections=5fa48d56dc2267393f4cb275

Too high

Too low


https://vimeo.com/209250578

Each wedge IS a quarter
of an orange


https://vimeo.com/210807097






https://vimeo.com/210815156

3-Act Task (1st Grade 1.NBT.1,4) E@

Pringle Ringle

Credit to Graham
Desmos Version: Link Fletcher, gfletchy.com



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5d9f952547362f6806aa9aa3?collections=5cd58a825a7de70cbb55328e

Too low Too high



https://vimeo.com/189327144

18 Pringles
came in the can






https://vimeo.com/189450212

3-Act Task (2nd Grade 2.MD.2) ﬂ}@tl

All the Little Duckies

Credit to Catherine Castillo

Desmos Version: Link


https://mscastillosmath.com/3-act-tasks-by-me/
https://teacher.desmos.com/activitybuilder/custom/5ee0e038452d102d538bd130?collections=5ee222d34db5e669ada8c1e3

Too low Too high



https://vimeo.com/163607272

e If you measured 2 math racks, you would
need 16 objects (ducks and cubes).
e You would use 4 more cubes than ducks.






https://vimeo.com/163607656

3-Act Task (2nd Grade 2.NBT.6)

Don’t Spill the Beans

Credit to Catherine Castillo

Desmos Version: Link


https://mscastillosmath.com/3-act-tasks-by-me/
https://teacher.desmos.com/activitybuilder/custom/5f067136a7c8206c5cb334a4?collections=5ee222d34db5e669ada8c1e3

Too high

Too low


https://vimeo.com/239705099







Extension:




3-Act Task (2nd Grade 2.NBT.6 & 2.MD.8) m

Snack Machine

Credit to Graham
Desmos Version: Link Fletcher, gfletchy.com



https://teacher.desmos.com/activitybuilder/custom/5e8c907a37485e0b863062a0
https://gfletchy.com/

Too low Too high



https://vimeo.com/148732295



https://vimeo.com/148733987



https://vimeo.com/148732653

Extension:




3-Act Task (3rd Grade 3.0A.3) E@

Fruit and Nut

Desmos Version: Link . Fletcher, gfletchy.com



https://teacher.desmos.com/activitybuilder/custom/5da0aa52b29aab0c2b992216?collections=5cd58a825a7de70cbb55328e
https://gfletchy.com/

Alole

=
L L

Too low Too high



https://vimeo.com/210823140

AJole

D/ﬂm'
MILK
g 4
@ " @ ’

FRUIT & NUT
LK Che

A

DRSg

u 5

O :: vimeo



https://vimeo.com/210824625

DA'FIW | _
MILK
-
& . Q |

FRUIT & NUT
MILK CHOCOLAT

PER 7 ROCK StAg

DR

u00:32


https://vimeo.com/210824436

-

3-Act Task (3rd Grade 3.0A.7,8)

Knotty Rope

eeeeeeeeeeeeeeeeeeeee



https://gfletchy.com/

Lower limit Upper limit


http://drive.google.com/file/d/1hsevnWlndT-eefqPGGuZP2ogIQqHalWu/view

The Iength of the rope with no knots

The length of the rope with one knot






http://drive.google.com/file/d/1IamqyW-L0jAAGveSuCYlIqUlpS8hjZ_Q/view

3-Act Task (3.MD.7)

Pyramid of Pennies

R



http://threeacts.mrmeyer.com/pyramidofpennies/

L] L

Lower limit Upper limit


http://drive.google.com/file/d/1p2NT0RE8tupMEA6MAZdhvfsXj4I7Hg1G/view
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The United States Mint Coins and Meda

Specifications

Composition: Copper-Plated Zinc: 2.5% Cu, Balance Zn
Weight: 2.500 g

Diameter: 0.750 in., 19.05 mm

Thickness: 1.55 mm

Edge: Plain




* 287,820 pennies,




3-Act Task (4th Grade 4.NBT .4) E@

All Aboara

eeeeeeeeeeeeeeeeeeeee



https://gfletchy.com/

Too low Too high


https://vimeo.com/121042256

There’s 70 train cars.

.  §
There’s 2 locomotives. | .ialo mn FoN o men

It takes 10 seconds for 7
train cars to pass.

It takes 3 seconds for 1
locomotive to pass.






https://vimeo.com/121095705

3-Act Task (4th Grade) NF.4 -

Drip Drop

Desmos Version: Link

eeeeeeeeeeeeeeeeeeeee



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/60b6ac0eb132055cc825f745?r=w.hd&collections=5fa48d56dc2267393f4cb275

Credit to Graham
Fletcher, gfletchy.com



http://drive.google.com/file/d/1OnIqg4iTfX6nQABPSHPKxCsaEXTXaZ_y/view
https://gfletchy.com/

A dropper holds 12 The penny holds
drops of water Ig droppers

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Credit to Graham
Fletcher, gfletchy.com



http://drive.google.com/file/d/1kTU_eotZJXQbcm_GXhw7UEg0yrx_y6Lp/view
https://gfletchy.com/

3-Act Task (4th Grade 4.NBT.5/0A.3)

Krispy Kreme

Ve



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5f8dd9848eb9550cfdcdfbff?r=w.hd&collections=5fa48d56dc2267393f4cb275

e DOUGHRUTS
ECOFFEE

A i

ai\_——.

N S

Lower limit Upper limit



From: HayleyHutchison
07/10/2014 13:21:36

Hi Graham,

We hope the information below helps:

The box was created fo allow 3 x layers ofe! doughnuts ' X ' doughnuts on each layer)

Each doughnut is approximately 89 millimetres in diameter.

The box is 3000 mm x 2300 mm which allows a gap between each doughnut to sit comfortably.

We do not have any schematics to share as they are for internal use only but we wish you all the best with your class.
Kind regards,

Krispy Kreme






If your school bought this box of doughnuts to split
between 8 classes, how many would each class get?

2.400
- 2.320

2240

& www.tapintoteenminds.com @MathlietePearce


http://www.youtube.com/watch?v=QeEw4x7c1E0

The box was created to allow 3 x layers of 800 doughnuts (25 x 32 doughnuts on each layer)
Each doughnut is approximately 89 millimetres in diameter.
The box is 3000 mm x 2300 mm which allows a gap between each doughnut to sit comfortably.

2400 donuts




3-Act Task (5th Grade 4.NF.4- 5.NF.4) ﬂ}@tl

Do the Dew

Desmos version:; Link



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5fcff82f2c9c5e3deadccace?r=w.hd&collections=5fa48d56dc2267393f4cb275

L L

Too low Too high



https://vimeo.com/86619134

Nutrition Facts
Valeur nutritive
Per 355 mL / par 355 mL

Amount % Daily Value
Yonour * valour quotidienne

Calories / Calories 170

Fat/ Lipides 0 g 0%

Sodium / Sodium 45 mg 2%

Carbohydrate / Glucides 46 g 15 %
Sugars / Sucres 46 g

Protein / Protéines 0 g

Vitamin C / Vitamine C 2%

Not a significant source of saturated faf,
trans fat, cholesterol, fibre, vitamin A,
calcium or iron.

Sourco néghgeable de kipides saturés,
lpides trans, cholestérol, fibres, vitamine A,
calcium ot for.

(CAFFEINE CONTENT: S1 mi/355 mL
TENEUR BN CAFENE : S mg/355 ml.

46 grams of sugar =
s cup sugar

s cup sugar = 1 can
of Mt. Dew







Extension CONTAINS 19 JUICE R 8

Nutrition Facts
Serving Size 12 fl oz (355 mL)
Servings Per Container About 6
TR TSR UPSIOANRIC . o, ¢

Amount Per Serving

Calories 100

R3S % Daily Value*
Total Fat Og 0%

——

Sodium 55mg 2%

Total Carbohydrate 259 8%
Sugars 25¢
Protein 0g

RPN AT
Not a significant source of

Approx. 72 :
the sugar ~{other nutrients. 2 Liters
found in a - | "Percent Daily Values are >
can (weird). | based on a 2,000 calorie diet. . 4
[ s JAR



3-Act Task (5th Grade 5.NBT.7)

BK Meal Deal

aaaaaaaaaaaaaaaaaaaaaaaaa



Original Chicken Sandwich
Burger King
$4.89

Our Original Chicken Sandwich Burger

King menu prices is lightly breaded and
topped with a simple combination of shredded lettuce and
creamy mayonnaise on a sesame seed bun. Meal comes in
medium and large sizes. Your choice of a side of piping
hot, thick cut French Fries or golden Onion Rings and a
fountain drink of your choice to make it a meal.

Lower limit Upper limit

Original Chicken Sandwich Meal
. $10.90

Our Original Chicken Sandwich is lightly

=== breaded and topped with a simple
combination of shredded lettuce and

creamy mayonnaise on a sesame seed bun. Meal comes in

medium and large sizes.

v

Your choice of a side of piping hot, thick cut French Fries or

golden Onion Rings and a fountain drink of your choice to

make it a meal.



Original Chicken Sandwich Meal
i $10.90

AR sk Our Original Chicken Sandwich is lightly

= breaded and topped with a simple
combination of shredded lettuce and

creamy mayonnaise on a sesame seed bun. Meal comes in

medium and large sizes.

v

Your choice of a side of piping hot, thick cut French Fries or

golden Onion Rings and a fountain drink of your choice to

make it a meal.

Medium Sprite
$3.39

Enjoy an Ice-Cold, Crisp Sprite®

Refreshment. Also Available In Zero

Sugar. Shop Online! Classic, Cool, Crisp
Lemon-Lime Taste That's Caffeine Free With 100% Natural

Flavors.

Original Chicken Sandwich
Burger King
$4.89

Our Original Chicken Sandwich Burger
King menu prices is lightly breaded and
topped with a simple combination of shredded lettuce and
creamy mayonnaise on a sesame seed bun. Meal comes in
medium and large sizes. Your choice of a side of piping
hot, thick cut French Fries or golden Onion Rings and a

fountain drink of your choice to make it a meal.

Fries at Burger King $3.60

Our fries at Burger King menu prices
signature piping hot, thick cut Salted
French Fries are golden on the outside and
fluffy on the inside.



Meal Deal: $10.90 Sandwich only:  $4.89

Fries only:
$3.60
Drink only:
$3.39
$11.88

The Meal Deal saves us: $0.98



Classic Chicken Sandwich Combo
$9.29

A juicy, lightly breaded crispy chicken
Bbreast with crunchy lettuce, tomato, mayo,
and the perfect pickles, all on a toasted
bun. It's a flawless blend of nostalgia and excitement—kinda

like your all-time favorite song, only better ‘cause you can eat
it.

. DrPepper
$2.29

Grab a Dr. Pepper drink to go at a

Wendy's near you that's a signature

blend of 23 flavors making every sip
truly unique and truly refreshing.

Classic Chicken Sandwich
$6.29

A juicy, lightly breaded crispy chicken breast with crunchy
lettuce, tomato, mayo, and the perfect pickles, all on a
toasted bun. It's a flawless blend of nostalgia and

excitement—kinda like your all-time favorite song, only
better ‘cause you can eat it.

W “' French Fries

»
0y

$2.39

Natural-cut, skin-on, sea-salted fries served

hot and crispy. The world loves them for a
reason.



s Sandwich Meal

1/

I A boneless breast of chicken seasoned to
| perfection, freshly breaded, pressure

cooked in 100% refined peanut oil.

Dr Pepper

Dr Pepper is a carbonated soft drink. It was

created in the 1880s by pharmacist Charles

Alderton in Waco.

$10.99

Chicken Sandwich
$6.09

A boneless breast of chicken seasoned to
perfection, freshly breaded, pressure
cooked in 100% refined peanut oil and
served on a toasted, buttered bun with dill pickle chips. Also

available on a multigrain bun.

ST D Fries from Chick fil A
$2.79 w $3.05

g‘_m Waffle-cut potatoes cooked in canola oil
| until crispy outside and tender inside.
Sprinkled with Sea Salt.



Crispy Chicken Sandwich Meal McChicken $2.49
$6.29

e

McDonalds menu item with juicy chicken

patty, topped with shredded lettuce and
just the right amount of creamy

Mcdonalds Menu Lunch Meal with Crispy,
juicy and tender perfection. Southern style
fried chicken on a toasted, buttered potato roll, topped _ ; _

_ _ _ _ mayonnaise, all chicken sandwiches at Mcdonald's
with crinkle-cut pickles and served with our World Famous

served on a perfectly toasted bun.
Fries® and your choice of an icy soft drink. P y

Large Fries $1.00
Sprite® $1.59

Mcdonalds Menu Dollar offer valid thru
Sprite® is a delicious lemon-lime fountain 12/31/22 at participating McDonald’s. Valid

drink and is available in sizes extra small, Tcek.Relerio MeDappioractils: Mobile
Order & Pay at Participating McDonald's. McD app download

small, medium, and large.
and registration required.



Task Visual Solution Written Solution Consolidation Sequence/
Sequence Hint: Suggest expanded form if Notes & Hints - connect
Ss struggle with a strategy drawings to written form
1 | Draw and [ 4 Formative to check they
label 4, 0.4, il 0.4 understand changing the
and 0.04 0.04 referent
2 |04+05 (T 0.9 A. like parts added to like parts
3 |44+05 I 4+04+05= B. highlight adding the 0.5 to
4+09=59 the 4 in the tenths place;
il OR 4 + 0.9 from problem 2
4 |44+38 Oo0Cm 44=4+04;
=3+ 0.6
I 1 80=7+1
5 |485+36 o ... 485=4+08+0.05 C. Regrouping when necessary
* =3+ + like with whole numbers, each
I 845=T7+1.2+005 place can only fit a max of “9"
6 |485-36 OIS ... | 4.85=4+0.8+0.05
3.6 =-3-06 -0.00
1.256=1+0.2 +0.05
7 |512-386 === 4 11 D. Regrouping when necessary
1111 512= 5+64+0.02 when subtracting; annotate
| 36 =-3-0.6 -0.00 regrouping
1.52=1+05+0.02
8 |512-368 === 4 1.4 012
[111 512= B+0.1+6:82
OO0 - cae Sade =
1.44=1+04 +0.04
9 |4.05-3.68 == =) 0.9 E. Regrouping when necessary
1| i 3 48 015 when subtracting; annotate
OO0 4.05= 4+8:6+0.05 regrouping
-368=-3-06-0.08
0.37 =0+ 0.3 +0.07
10 | 4.05-1.263 mm= 09 014 Extension: Change the referent
3 46 e45 0.010 when you need a model for
. 4.05 = 4+0:0+0:06 + 6000 | thousandths
COEHIN#H | .1.263=-1-02-006- .= 0.001;
1] 2.787= 2+0.7+0.08+0.007 ||=0.01;
O=o0.1;

O=1

Thin Sliced Problems to
Follow Up...Link here



https://docs.google.com/document/d/1jAvUBNALxzukkvV-j6qwuYPsnBNjgQLygAT0VhN0FHU/edit

Word Problem for 3 Reads Strategy (Try it Verbally)

Jill bought items costing $3.45, $1.99, $6.59, and
$12.98. She used a coupon worth half-off 2
items. If Jill had $50.00 when she went into the

store, how much did she have when she left?




-

5.NBT.7: 3-Act Task (5th Grade)
Multiplying decimals (scaling)

Straighten Up

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/
http://drive.google.com/file/d/1fm-rm59bzWcHjsQVBGAfdG0yG_8UdORF/view

)
B 5 =
- = : s
e A=)
;-y.a—:_‘. e e
BRI =

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/
http://drive.google.com/file/d/1ZSqTTHVrlvPeod9fQmCNElTUmhyTzcYp/view

4. Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.

a. Understand a fraction % as a multiple of % For example, use a visual fraction model to represent % as the
product 5 x ( % ), recording the conclusion by the equation % =3 % ( % )

b. Understand a multiple of % as a multiple of %, and use this understanding to multiply a fraction by a whole
number. For example, use a visual fraction model to express 3 x (% as 6 x ( % ), recognizing this product as

%. (In general, n x (%):mx a)b.)

9. Grade-four expectations in this domain are limited to fractions with denominators 2, 3, 4, 5, 6, 8, 10, 12, and 100.

Grade Four | 229

c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction
models and equations to represent the problem. For example, if each person at a party will eat % of a pound
of roast beef, and there will be 5 people at the party, how many pounds of roast beef will be needed? Between
what two whole numbers does your answer lie?



3-Act Task: SNBT.7 Dividing Decimals

Towers of Coins

E@ Credit to Kristen Acosta





http://drive.google.com/file/d/1aK_3GOsj-xb4cPUNHW-0cqhupn6UnREN/view

$0.40







3-Act Task (4-6 Grade 6.RP.3, 4th/5th Division)

Rope Jumper



https://gfletchy.com/
https://teacher.desmos.com/activitybuilder/custom/5f8895dd1bbcb20c83a705f7?r=w.hd&collections=5fa48d56dc2267393f4cb275

Lower limit Upper limit


http://drive.google.com/file/d/1y7-tkqjMuc3f5UUjKf_ZBdnlabNBSNTK/view



http://drive.google.com/file/d/1iJ-dKzSvQL0xKlL648c-XOINAEmxNgwU/view



http://drive.google.com/file/d/1bvu4kSmLp8z1tbjfwhJjrhfqGN2nWwBq/view



http://drive.google.com/file/d/11c11c-2_AuzRmhSos-cXQEoP0qQ6Bc0A/view

-

3-Act Task (6th Grade 6.NS.1)

Apple

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Lower limit Upper limit


http://drive.google.com/file/d/17DeIGKXLnNOHXa7wJpdtVIySv8qRhyoG/view






http://drive.google.com/file/d/1SeAKqagbFWRokFx-OSic4zAtkF49NjDr/view




-

3-Act Task (6th Grade 6.RP)

Credit to Dane Ehlert:



https://whenmathhappens.com/2017/01/04/pac-man/



http://drive.google.com/file/d/11uup2VMO7wud2jWy7m2LREXhm_hn7S12/view



http://drive.google.com/file/d/1wBF9OaUyAQnY03DYs8AG11zxNoxmqd9d/view



http://drive.google.com/file/d/1U5QO3e4JRrRs6hkgKnJZiNqZYjhxJMNb/view



http://drive.google.com/file/d/1coH1EMbV91f6LpwxtVHhxB5cRwkywUhc/view










Green Route



http://drive.google.com/file/d/1Tu4GU6fiq65mF-b6zj5erxjKPpUsVybI/view

3-Act Task (7th Grade 7.NS.3) ﬂ}/@l

eeeeeeeeeeeeeeeeeeeee



https://gfletchy.com/

Watch the video

Deep Freeze
from Graham Fletcher

Duluth, MN
i 32 vimeo .//

Lower limit Upper limit


https://gfletchy.com/deep-freeze/

Atlanta, Georgia
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Boston sees a 63-degree swing in two days

El A EIES

By Matt Rocheleau GL

Talk about your fickle weather.

Late Saturday morning at Logan Airport, the high
temperature reached the low 20s, according to
data from the National Weather Service.

About 17 hours later, just before 4 a.m. Sunday,

the mercury bottomed out at minus 9 degrees.

Temperatures warmed up slightly Sunday, and
even more Monday. And by 6 p.m. Tuesday, it
was a balmy 54 degrees.

That was a 63-degree swing from Sunday

morning.

& I

Tue. 67 p.m. 54°
50° Fahrenheit ol

_40 Wed.

6 p.m.
o ol
30 FREEZING

e

Sun.
4-Ta.m.
-10 g -9
9| 10 | 11 (12113 14| 15 16
FEBRUARY

SOURCE: National Weather Service




3-Act Task (8th Grade 8.G.9, 6.RP) ﬂ}/@l

Commercial Break

Credit to Dane Enhlert, gfletchy.com



https://gfletchy.com/

LONGHONN

———a - A\ Rk

Lower limit Upper limit


https://www.yout-ube.com/watch?v=UUXf2mTFMaI

Sandwich

Commerical Break

2 minutes 10 seconds



https://www.yout-ube.com/watch?v=Zgk9Fw6Zm-8
https://www.yout-ube.com/watch?v=p-WJyJEgW48
https://www.yout-ube.com/watch?v=vTOTo-1dZ18



https://www.yout-ube.com/watch?v=n-anppKIq2A

Credit to Dan Meyer,
https://mrmeyer.com/threeacts/
3-ACt TaSk shrinkingdollar/

Incredible Shrinking

Dollar



https://mrmeyer.com/threeacts/shrinkingdollar/

Credit to Dan Meyer, https://mrmeyer.com/threeacts/shrinkingdollar/



https://mrmeyer.com/threeacts/shrinkingdollar/
http://drive.google.com/file/d/1egFcADL48gAtOUxLyW2C49TU1AGtz4WE/view

156 mm

66 mm




Framework Connections for 3-Act Task: Shrinking Dollar

5th: In preparation for grade-six work with ratios and proportional reasoning, fifth-grade
students interpret multiplication as scaling (resizing) [5.NF.5 A] by examining how
numbers change as the numbers are multiplied by fractions. Students should have
ample opportunities to examine the following cases: (a) that when multiplying a number
greater than 1 by a fraction greater than 1, the number increases; and (b) that when
multiplying a number greater than 1 by a fraction less than one, the number decreases.
This is a new interpretatiomqof multiplication that needs extensive exploration,
discussion, and explanatiort by students.

6th: A critical area of instruction in grade six is to connect ratio, rate, and percentage to
whole-number multiplication and division and use concepts of ratio and rate to solve
problems. Students’ prior understanding of and skill with multiplication, division, and
fractions contribute to their study of ratios, proportional relationships, unit rates, and
percentage in grade six. In grade seven, these concepts will extend to include scale

drawings, slope, and real-world percent problems. (6.RP A)



Thin Slicing Using

Connecting
Representations

A Routine easily adapted from Card Sorts and
Textbooks




e angry

e loving

e sad

| noticed.............. SO l............



oth Focus



2 out of 3 of my

cows are purple.

The purple to
red ratio for my
cows 1s 2 to 3.




O Shade in:

G

For every orange
there are 2 sodas

- BB
UL UL

 BDOROCD

One fourth of the
mixture is orange




BRRE
EEEE]E

MMMMMMMMM

JUUBL

Orange : Soda
=4:5

BRI

Half of the mixture
IS orange




For every soda

there is g orange

K

For every orange
there is 1% soda

P

Shade in:

J

% of the mixinre ie

soda




/th Focus



]2

The nacho sales
made $32.50in 5
hours.

ot

Rachel walked 45 feet
in 9 seconds.

Sally walked 42 feet in
/ seconds.




S e N O e

12.50
25

37.50

(=2} - N o ha

10

20

30

The nacho sales
made $32.50in 5
hours.

- S S - I ) -

13

26

39

The snow cone sales
made $50 in 8 hours.
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24

12.50

25

37.50

T —

Profit (dollars)

30
Time!|(hours)

10

20

—10

Distance (feet)

10

20

30
Time (seconds)




20

Distance (feet)

_10~

The snow cone sales
made $50 in 8 hours.

20

30
Time (selmonds}

——

Rachel walked 45 feet
in 9 seconds.

Distance (feet)

"'.-._______-

|
(=]
——-...—______---

10

20

30
Time (seconds)

Sally walked 42 feet in
/ seconds.




3th Focus



Demyla went to the
store and bought
notebooks and pens.
Notebooks were 7 a
package and pens
were 2. She bought 3
things and spent $11.

2x +3y=19

Omar scored 2
pointers and 3
pointers in the
basketball game. He
made 7 baskets.

x+y="7

Larry went to the
store and bought
apples and oranges.
Apples were 2 a
pound and Oranges
were 3 a pound. He
bought 7 pounds of
fruit and spent $19.

2x+ 3y =17

x+y=7




I y=x+2
=-3

) y=—-3x+4
y=3x-2

A

Y



) 4x+ y=1
X+y=-=2

-3x+4
3x-2

e
Y

y=-2x+2
y=-2x—-2

A

=Y



| =2x=—8 -2y
-2y —-8=-2x

I y=x+2
x=-3

y=-2x+2
y==2x-2




Resources for Card Sorts/Connecting Representations

e Card Sorts (Any sets where you can keep 2 matching sets and one
representation, equation, word problem/statement, table, or graph left w/out
its match.)

e Example for Fractions/Decimals (Desmos) To find Card sorts to use as thin
slicing by connecting representations, open a tab and type desmos
activity+topic card sort (for example: desmos activity+fraction card sort)

' |

4

— L I 1 1 i 1 |
11— 1 ] T I T I 1
0 1

— , -
N
‘ e

Task 1



https://teacher.desmos.com/activitybuilder/custom/57d623c8b7866de007eeb3e0

Negative

Positive

Zero

\[\u

v

enfee
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8.EE.B.5-6
Matching Equations and

Lines Using Connecting
Representations

A Routine for Thin Slicing...



Connecting Representations f

WHAT: Match visuals to expressions by chunking
and connecting to math you know

WHY: To “think like mathematicians”, to use
mathematical structure to match two different

representations.

Credit to: http://www.fosteringmathpractices.com/connecting-
representations/

DN

g

b

FOSTERING

MATH

PRACTICES



http://www.fosteringmathpractices.com/connecting-representations/

Connecting Representations




»

Equation List

y=3x+4

y=4x+3

20

\\




Ask yourself...

What part of the visual will help me connect to a chunk of
the equation?

What about the equation will help me connect to the visual?




Make Connections

“l noticed... so | looked for...”

“..connects to ... because...”




Share and Study Connections

We noticed... so we ...
We knew... so we...

They noticed... so they ...
They knew... so they...




Create a Representation

’ THINK
Ask yourself...

4

What do | notice about this equation?
How can | chunk this equation
iInto pieces | can represent with a visual?




Create a Representation

PAIR

¢ g )

Share your interpretations of the equation.
Together, create a matching visual




Create a Representation

% SHARE

They noticed.....so they
When they saw....it made them think of....so they...




Meta-Reflection

A. When interpreting a visual / expression, | learned
to pay attention to...

A. When connecting representations, | learned to ask
myself...

A. A new mathematical connection | made was...




Possible Extensions from here....

® Give them a line to graph ( | was trying to keep it on this graph,

but | guess it doesn’t have to)

O y=2x+1

y=(3/2)x+2

y=-2x+4

y=(-1/3x)+10

A line that has the same slope as the blue line and a y-intercept of 8
A line that has the same y-intercept as the red line and a slope of 4/5

O O O O O




Thick Sliced Curriculum Task: (Use for conceptual
understanding/big ideas)

Apple

3-Act Task (6th Grade 6.NS.1)

Credit to Graham
Fletcher, gfletchy.com



https://gfletchy.com/

Lower limit Upper limit


http://drive.google.com/file/d/17DeIGKXLnNOHXa7wJpdtVIySv8qRhyoG/view






http://drive.google.com/file/d/1SeAKqagbFWRokFx-OSic4zAtkF49NjDr/view




Thick Sliced: Problem-based Lessons
http:/bit.ly/BARBIEzipline  http://bit.ly/100x100InNout

How Much Does a 100 x 100 In
N Out Cheeseburger Cost?

http://bit.ly/Mullet-y

Which is more “Mullet-y”

e What do you wonder?

e What do you notice?

e What estimates do you
have?

e What info do you already
know?

e What info do you need?

Estimate how many o HOW many
chips are in the bag. | boards do we
e Too low? Lo

: oestoues N ?oe?nda:(oe Eg;ll

e Best guess?

Rotlette
Estimate how man . .
wilhid Spicy ® & \%5 life Jenga?



http://bit.ly/BARBIEzipline
http://bit.ly/MotorcycleTicket
http://bit.ly/100x100InNout
http://bit.ly/DoritoRoulette
http://bit.ly/Real-LifeJenga
http://bit.ly/Mullet-y

-

Thin Slicing Examples




Thin Slicing Example: The Unusual Bakers Task

l. 6.

2.7 17 e \What is the minimum

| amount of information
you can give during the
launch without teaching
them something?

4| ¥ | e Start with a bit of review
| e Extend the thinking
5. N e How will you keep them

in flow?

Figure 9.5 The unusual baker’s cakes.






| § &

Mrs. G's geometry class is having a bake sale.
A whole cake is $10. What is the price of each piece?

adapted from The Unusual Baker Task NCTM 2012 as refe in Building Thinking Cl. by bgord




Stretching Trees (%s)




Stretching Trees Task




Stretching Trees: Alternative Launch

s of 100 units




Triangle Sums






30

63°

106 44° 90°




oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Do (2] 2] s« (s [s][7] 8] =]



https://jamboard.google.com/d/1zSq2QQoSEoBlpZ_Mbjl5oNZn9k3DJ76YAlHBOyhL7MM/viewer?f=0

- Triangle Sum Theorem

Using the digits 1-9 at most one time each, fill in the blanks so that when you
solve for x, it is a whole number.

Tags 8.G.5 DOK 3: STRATEGIC THINKING FRANCO D. ADKINS

Value of x
(type in below)




Equations w/Variables on

Both Sides (one, no, and
infinite solutions)

Slide Deck for complete lesson



https://docs.google.com/presentation/d/1voeuXNoLj1sRynidWGpN3Q7cTLpD025FOXuurVB_Ve4/edit#slide=id.p

Whole Numbers Place Value
Open Middle Thinking Classroom

la) Using only the digits 1-9 one time each,
what is The largest 3 digit number you can make?

b) Using only the digits -9 one time each,
what is the smallest 3 digit nhumber you can make?

Ic) How can you prove it?



2a) Using only odd numbers one Time each,
what is The largest 3 digit number you can make?

2b) How can you prove it?

3a) Using only even numbers up to two times each,
what is The smallest 3 digit number you can make?

3b) How can you prove it?



4a) Using only the digits -9 one time each,

what is the closest 3 digit number to 400 you
can make®?

4b) How can you prove it?



5a) Using only the digits I-9 one time each,
what is The largest 4 digit number you can make?

5b) Using only the digits I-9 one time each,
what is the smallest 4 digit number you can make?

5¢) How can you prove it?



6a) Using only the digits -9 one time each,

what is the closest 4 digit number to 8000 you can
make?

6b) How can you prove it?



7a) Using only the digits I-9 one time each,

what is the closest 4 digit number to 1927 you can
make?

7b) How can you prove it?

DiEE Hatti

-if struggling: give a hint then once solved give a similar question
-if advanced past these: choose different target humbers or
numMbers o ten thousands, hundred thousands, or millions



Decimal Place Value Open Middle Thinking Classroom

$L .

la) Using only the digits -9 one time each, what is the
highest price you can make?

b) Using only the digits -9 one time each, what is the
lowest price you can make?

Ic) How could you prove it?



$L 1.

2a) Using only even numbers one time each, what is the
highest price you can make?

2b) How can you prove it?

$

3a) Using only the digits I-9 one time each, what is the
closest price 1o $300 you can make?

3b) How could you prove it?



$

4a) Using only the digits -9 one time each, what is the
closest price to $888 you can make?

4b) How could you prove it?



$ .

4a) Using only The digits I-9 one time each, what is the
highest price you can make?

4b) Using only The digits I-9 one time each, what is The
lowesT price you can make?

4c) How could you prove it?



$ .

5a) Using only odd numbers one time each, what is the
lowesT price you can make?

5b) How can you prove it?

$ .

6a) Using only the digits I-9 one time each, what is the

closest price to $6000 you can make?

6b) How could you prove it?




$ .

7a) Using only the digits I-9 one time each, what is the

closest price to $ZZ . ZZ you can make?

7b) How could you prove it?

Diee Hati

-if struggling: give a hint Then once solved give a similar question

-if advanced past these: choose different target numbers or use humbers
to more challenging place values



Thin Slicing Examples in progress:

5th Grade Team: Powers of Ten Dividing Decimals

6th Grade: Order of Operations - Gemini Puzzles

Multiple Grades: Increasingly Difficult Questions



https://docs.google.com/document/d/1mM89rSYLtshLLSuVid9K1EhWSoUroG0-j5OA4QvlG8Q/edit
https://docs.google.com/document/d/1f_F2iVflRM6rqbSizrCa9-p9zdLwIfWqI2aHMa2PrW4/edit
https://docs.google.com/document/d/1jDQ-uW33v-gTEs-Bgy6fhv5K9qluWEcsI5suI6t5lnw/edit
https://taylorda01.weebly.com/increasingly-difficult-questions.html?fbclid=IwAR22-WWN5NVQcinE2t130xbr-u-fbSsHiw0hyOC2P5uhx7u_kZsLbHJpaBk

-

3 Reads Launch




Orange Problem

A grocer was asked how many oranges he had sold that day. He replied:
“My first customer said I'll buy half your oranges and half an orange
more.”
He then said, “My second customer said the same thing... I'll buy half
your oranges and half an orange more.”
Then he stated, “My third customers said the same thing... I'll buy half
your oranges and half an orange more.”
Finally, he stated, “When I had filled all three orders I was sold out
and I did not have to cut a single orange all day."

How many oranges had the grocer sold in all?

What if there were four customers? Five customers? Ten customers? Any
number of customers?



A grocer was asked how many oranges he had sold that day. He replied:

“My first customer said I'll buy part of your oranges and part of an orange
more.”
He then said, “My second customer said the same thing...I'll buy part of your
oranges and part of an orange more.”
Then he stated, “My third customers said the same thing...I'll buy part of your
oranges and part of an orange more.”
Finally he stated, “When | had filled all three orders | was sold out and did not have
to cut a single orange all day.”



A grocer was asked how many oranges he had sold that day. He replied:
“My first customer said I'll buy half your oranges and half an orange

more.”

He then said, “My second customer said the same thing...I'll buy half your oranges
and half an orange more.”

Then he stated, “My third customers said the same thing...I'll buy half your

oranges and half an orange more.”

Finally he stated, “When | had filled all three orders | was sold out and did not have
to cut a single orange all day.”

How many oranges had the grocer sold in all?



_5 children get onto a bus. In
each hand, they have _5 bags. In
each bag there are 5 cats. Each
cat has _5_ kittens.

How many legs are on the bus?



Together, Evan, Katie, and McKenna had
$ 865 when they left to go shopping. Evan
spent 2/5 of his money. Katie spent $40 .
McKenna spent twice as much as Evan.
They each have the same amount of
money left.

How much money did each take shopping
with them?



Kaden is on a geocache hunt. His GPS tells
him that he is 40 meters away from the
treasure. He walks 24 meters due west.
The GPS compass now tells him that the
treasure is due south from where he is
standing.

How far south does he need to go to find it?



A fruit salad consists of blueberries, raspberries,
grapes, and cherries. The fruit salad has a total of
280 pieces of fruit. There are two times as many
raspberries as blueberries, three times as many
grapes as cherries, and four times as many
cherries as raspberries.

How many cherries are there in the fruit salad?



Three-tenths Of the wooden tiles were
painted blue and One-fourth of them were
painted green. Half _ of the remaining
tiles were painted red and _ half  were
painted yellow.

If 300 tiles are blue, how many are there
of each of the other colors?



Tom planted vegetables in a rectangular
garden that was 25 feet long and 15 feet
wide. He used1/3 of the area for corn and
1/5 of it for peas.

How many square feet are left for other
vegetables?



Tom planted vegetables in a rectangular
garden that was 2.5 feet long and 15 feet
wide. He used1/3 of the area for corn and
.2 of it for peas.

How many square feet are left for other
vegetables?



A slab of soap on one pan of a
scale balanc3es 2 _of aslab of

soap and a _z_pound weight on
the other pan.

How much does the full slab of
soap weigh?



A baker used 12 cups of batter
to make muffins. It took 2/3 cup
of batter to make 1 muffin.

How many muffins did the baker
make?



A bag of flour and 3 equal-sized bags
of sugar have a total weight of 26

pounds. The bag of flour weighs 8
pounds.

What is the weight of each bag of
sugar?



A Reflection... @ @

On a scale of 1-5: 1 > 5
Very Very
Unlikely Likely

1) How likely is it that you will offer an idea to the group
while thinking about our task(s) today?

1) How likely is it that the group will decide to use one of
your ideas in a solution path for today’s task(s)?



Where is the Equity?

The Dependent Learner

e |s dependent on the teacher to carry most
of the cognitive load of a task always

e |s unsure of how to tackle a new task
e Cannot complete a task without scaffolds

e Will sit passively and wait if stuck until
teacher intervenes

e Doesn’t retain information well or “doesn’t
getit’

From Zaretta Hammond’s Culturally Responsive Teaching and the Brain: Promoting Authentic Engagement and Rigor among

Culturally and Linguistically Diverse Students

The Independent Learner

Relies on the teacher to carry some of the
cognitive load temporarily

Utilizes strategies and process for tackling a
new task

Regularly attempts new tasks without
scaffolds

Has cognitive strategies for getting unstuck

Has learned how to retrieve information from
long-term memory

G @

2, THE BRAIN




D
S C
o ©®©
£ Tt
hU
o O
M




BUILDING

TRINKING
CLASSROOMS

n MATREMATICS

GRADES K-12

PETER LILJEDARL
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Toolkit #1 Implement Together
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How do we
Build a Thinking
Classroom??

Page 281

use thinking tasks

* frequently form visibly
random groups

* use vertical non-

permanent surfaces

give task early,

standing, and verbally

* defront the classroom

* only answer keep thinking questions

* give check your understanding
questions

be intentionally less helpful

use hints and

extensions to

manage flow

* consolidate from the
bottom

* use meaningful notes

communicate to
students where they
are and where they
are going

* evaluate what you
value

report out based on
data (not points)




Evaluate what
you value

(use co-
constructed

rubrics)

* only answer keep thinking questions
* give check your understanding

* use thinking tasks

* frequently form visibly
random groups

* use vertical non-

permanent surfaces

questions
* be intentionally less helpful

extensions to

manage flow

* consolidate from the
bottom

* use meaningful notes

* communicate to
students where they
are and where they
are going

* evaluate what you
value

* report out based on
data (not points)




* give task early, standing,
and verbally

* defront the classroom

* answer only keep thinking
questions

* give check your
understanding questions

* be intentionally less
helpful

* use thinking tasks

* frequently form visibly
random groups

* use vertical non-

permanent surfaces

manage flow

* consolidate from the
bottom

* use meaningful notes

* communicate to
students where they
are and where they
are going

* evaluate what you
value

* report out based on

data (not points)




* use hints and
extensions to manage

flow

* consolidate from the
bottom
* use meaningful notes

* use thinking tasks
* frequently form visibly

random groups
* use vertical non-
permanent surfaces

* give task early,
standing, and verbally
* defront the classroom
* only answer keep thinking questions
* give check your understanding

are going

* evaluate what you
value

* report out based on

data (not points)




° communicate to
students where they are
and where they are

going
* evaluate what you value
* report out based on
data (not points)

* use thinking tasks

* frequently form visibly
random groups

* use vertical non-
permanent surfaces

* give task early,

standing, and verbally

* defront the classroom

* only answer keep thinking questions

* give check your understanding
questions

* be intentionally less helpful

+ use hints and
extensions to
manage flow

* consolidate from the
bottom

*__use meaningful notes




BTC: Navigation Tool for Implementation (Self-Reflection)

Building Thinking Classrooms: Navigation Tool

Teacher:

Grade: Date:

Initial Implementation

Partial Implementation

Full Implementation

Toolkit #1 [J Non-curricular (NC) tasks | [ At least 3-5 NC tasks used. [J 4-6+ NC tasks used to create

Practices: Setting used to introduce BTC Waited until students seemed culture. NC task used to

the Stage for re-norming (Ch.1) ready to shift to curricular tasks introduce each new practice.

Thinking \isibly R Gro iom Gr g (no VISIB 3 (all
anotf *) )

[ Students (Ss) working in [J Ss working in groups of 2-3 at [J Ss working in groups of 2-3 at
groups at VNPS (Ss need VNPS (every S knows where to VNPS (Students get started on
help finding group, wait for go and most get started on the the task together or checking in
prompt to get started) task wfout prompting) (Ch. 3) with another group if stuck.)

Toolkit #2 [ Desks are defronted in [ The only “front” of the room isa | [] T addresses the whole class
Practices: groups (Ch. 4) smartboard. from different places in the room.
Fine—_tumng and [0 Ss hands are up and they | [J Few S hands up. T directs Ssto | (] No hands up. Students check in
Building Capacity ask the teacher questions check in with another group wi each other and then other
for Student rather than others in their before answering questions. groups w/out being directed by a
Autonomy/Agency group or other groups. T [J T answers some proximity Teacher
answers stop questions. [J T only answers keep thinking
thinking/proximity questions.

questions. (Ch. 5)

[ Verbal launch is less than
10 minutes (Ch. 6)

[ Students are standing for
the launch (Ch. 6)
A set of math problems are
given as independent work
(Ch.7)

[J Ss are turn taking as they
solve the tasks rather than
collaborating.

[ Students wait for the
teacher to tell them if they
are correct and get the
next task from the teacher.

[ Verbal launch is less than 7
minutes.

[ Students stand and turn and
talk during launch
A set of mild, med, spicy math
problems are given to Check
Your Understanding (not
collected or graded)

[J The student withe pen is the
scribe and records what is
discussed collaboratively.

[J Ss are beginning to get next
tasks from other groups rather
than the teacher.

[0 Ss seek input from T & others.

[ Verbal launch is less than 7
minutes.

[ Students stand and turn and talk
during launch

| Ss are invited to decide where to

start on a set of mild, med, spicy
math problems that are
responsive to that lesson’s
stopping point (CYU) *Ss have
access fo the answers

[ Groups make sure that everyone
in the group understands before
moving on to the next task.

[J Students get the next math task
from other groups.

[ Students discuss and seek input
from others rather than the T.



https://docs.google.com/document/u/0/d/1AJx-LD26-tUKE_4meQeoSQO9bGSdulaslupkRztGRbQ/edit

Toolkit #3
Practices: Making
Sense of Curricular
Content
Goals/Standards

[J Launch includes direct
instruction on how to do
the first task before giving
the first task at the VNPSs

[ Tasks given are a set of
problems exactly like the
problem modeled in the
launch (Ch. 9)

[JJ Teachers provide direct
instruction when students
get stuck (Ch. 9)

[J There is a brief discussion
telling students about the
objective of the lesson

[J Students may or may not
be standing.

[0 Students are given time to
make notes on what is
important to them after the
consolidation (Ch. 11)

[J Limited direct instruction on a
specific strategy or process to
use during the set of tasks is
given (Ch. 9)

[J Tasks given show some
progression of complexity but
may not be closely connected

[J Students are given hints that
increase challenge OR increase
ability through questioning when
groups get stuck

[J Teacher leads a discussion
using specific examples or
ideas that consolidate the
lesson intentions (Ch. 10)

[ Students are standing next to a
Turn & Talk partner and given
opportunities to discuss ideas
as the T facilitates the
discussion.

[J Students are given time to make
notes on what is important to
them and calibrate with other
students to add or remove
content

[J Launch includes a review of prior
knowledge that will build capacity
to enter the first task WITHOUT
limiting students to a specific
strategy or showing them how to
solve the first task

[J] Tasks given move students
through progressively more
complex concepts by TYPE that
are closely connected and vary
by only one thing

[ Students are directed to other
groups to discuss ideas
BEFORE any hints are given. T
is able to keep Ss in FLOW

[0 Tis able to facilitate a
consolidation that matches the
types of tasks given (Divergent
or Convergent) in order to close
the lesson.

[0 The consolidation provides Turn
& Talk opportunities to notice and
name strategies and sequences
so that structure, formalization,
and order emerges for the lesson
outcome.

[ Students are given time to make
meaningful group notes from a
2-part to 4-part graphic organizer
that includes a scaffolded
example, another example, a
choice, and things to remember.

[CJ Ss make their own notes version
after the group notes.

Key to Chapters for support on these practices: Please note italics for colors that are similar.

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5§

Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chapter 10

Chapter 11




7 BUILDING THINKING CLASSROOMS

Toolkit 1
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CHAPTER QVERVIEW

e The lssue

e The Problem

e Toward a Thinking Classroom
e FAQ

e Macro- and Micro- Moves

e Questions to think about

S o



TOOLKIT 1 - PRACTICES L THROUGH 3

1. What Types of Tasks We Use
2. How We Form Collaborative Groups
3. Where Students Work

S o
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PRACTICE |

What types of tasks we use
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| Once a word problem is

decoded, the mathematics is
often trivial, procedural, and
analogous to the mathematics

k\ that was taught that day.

pp. 25
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If we want our students to
think, we need to give them
something to think about.

~

pp. 19




Problems (tasks which students
do not already have the tools to
solve) precede teaching of the
focal mathematics which are
necessitated by the problem.
That is, the major point of a
problem is to raise questions
that can be answered, and
promote students using their
intuition, before learning new
mathematical ideas \
(Deslauriers, McCarty, Miller,
Callaghan, & Kestin, 2019).




TOWARDS A THINKING CLASSROOM: 3 TYPES OF TASKS

e Non-curricular
o Low- floor, High-ceiling, Open middle

e Scripted curricular task

e As-is Curricular

S o




MICRO MOVES

e The first three to five thinking tasks
you use should be non-curricular,
highly engaging thinking tasks.

MACRO MOVES

e Shift to curriculum thinking tasks.

Begin the lesson
(first 5 minutes) with
a thinking task.

o Begin by asking a question about prior
knowledge.

o Ask a question that is an extension of
that prior knowledge.

o Ask students to do something without
telling them how.
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PRACTICE 2

- Y
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(e =
No matter how strategic a
| teacher is in their groupings,

when there is a mismatch
between their goals and
students’ individual goals, it

means some students will be
k\unhappy and will disengage.

pp. 41




THE ISSUE: REASONS TEACHERS GROUP STUDENTS

Educational Goals Social Goals

e Pedagogy e Diversity
e Productivity e |[ntegration o
e Peacefulness e Socialization

\_




[ 95%

of students either grouped
themselves or attempted to group
themselves, in order to socialize.

N\ THE [SSUE: REASON STUDENTS GROUP




TOWARDS A THINKING CLASSROOM: VISIBLY RANDOM GROUPING

e Visibly random
o Necessary for students to perceive and believe in
randomness.
e Frequent
o About every hour
e Grade 3 and up, optimal group size = 3
o Enough redundancy and diversity (language,
interest, experience, knowledge

& e K-2, optimal group size =2

Saan an o




RESULTS OF FREQUENTLY VISIBLE RANDOM GROUPING

e Willingness to collaborate.
o Resistance typically gone by week 3.
e Elimination of social barriers.

e |ncreased knowledge mobility.

e Increased enthusiasm for mathematics learning.

e Reduced social stress.

S o




VISIBLY RANDOM GROUPS

In math classrooms
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Creating VRG with Fixed Seating



Small Class Size due to Absences? (Below 12 students)

e Consider Random Groups of 2 that are “near” each other
o Having pairs in close proximity will increase the likelihood that
ideas will spread from one group to another.
o If they form a group of 4 by choice, it works much better than if
you put them in a group of 4 to begin with.
e Put up VNPSs around the room that are for the Teacher to use
o This space is for displaying ideas that are not coming up in the
less diverse thinking of having less groups.
o These should not be completed strategies, or solutions.
Instead they display ways of thinking, representing, and
notating such as: graphs, visuals, backward thinking.



MICRO MOVES

e K-2 form groups of 2, Grades 3-12
form groups of 3.

MALMOV[S e Set method of randomization such

Frequently form visibly that it tells students where to go.

random groups.
grotip e Randomize such that the students

know that you know what group
they are in.
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| When students are sitting,

they feel anonymous. And
when students feel
anonymous, they are more

K likely to disengage.

pp. 61




e Students sit to:
o Take notes
o Do now-you-try-one tasks
o Do homework

e Students bring the same behavior, level of
energy, engagement and attention to these
activities.

S o




A THINKING CLASSROOM: VERTICAL NON-PERMANENT SURFACES

e De-emphasize the correct answer
o Ability to erase

e Increased knowledge mobility
o Public thinking = cross-pollination of ideas

e Eliminates anonymity *
o The more things between the teacher and
student, the more anonymity

& e Teacher can see everything

Saan an o




VERTICAL NON-PERMANENT SURFACES

in moth class
WHITEBOARD v \ow con olso use .
Vegmeal | > “l ¢
One Mareer STDENTS
PER GRoup St '
! 4 Wmi‘ows
whiteboard
markers
Tine To 1% | @\ Eogerness NON-LINEAR Y] MOBILITY
m.mu P‘ l.Ci .ah.on OfworK
Stort N“*'J{“W @, 4:.\3] more occuradel /7 °"?S
toke Yisks 8 reflects ﬂ\mkvq hlk mwfm
W50 G’RSQHC,J I PmCLSS

Research: @ PS\IIchakl

thnokt : @wheeler_laura




Figure 1.1 Masking Tape Triangle at VNPS

e Frequently rotate on cue.
/ \ e Student at VNPS records
— group thinking but does NOT
record their own.



Modifications:

e Fixed Seating: Use a Knowledgefeed Document (Google Doc)

O

Students, Groups, and Teacher can add thoughts, images, screenshots of
work, etc. (Mobilizing Knowledge)

This document should be non-thematic and non-chronological.

Let it be messy and full of errors...rough draft thinking encourages mistakes
and risk-taking.

Let it look and feel chaotic. (Defronting)

Use the knowledgefeed to be less helpful. Point students to places within the
document and ask them to make sense of it and discuss within the group.
(Hints and Extensions/Mobilizing Knowledge)

Use the knowledgefeed to give the next task. Point student groups to this in
the Knowledgefeed, and be less helpful. (Hints and Extensions)

Use the knowledgefeed during consolidation from the bottom.



MACRO MOVES

Use vertical non-

permanent surfaces
(VNPSSs)

MICRO MOVES

e Have only one marker per group.

e Move the marker around within the group.

e Sometimes have the rule that the person
writing cannot write any of their ideas.

e Hold groups responsible for the learning of
every member of the group.

e Have groups in close proximity to each other.

e Talk to the students about valuing wrong
ideas & not erasing others’ work.



'@ BUILDING THINKING

CLASSROOMS

Toolkit 2

v



TOOLKIT 2 - PRACTICES & THROUGH §

4. How we arrange the furniture

5. How we answer questions

6. When, where, and how tasks are given
/. What homework looks like

8. How we foster student autonomy

S o

*
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{ Thinking is messy. |t requires a
significant amount of risk taking, trial

and error, and non-linear thinking. [t
turns out that in super organized
classrooms, students don't feel safe to

k\ get messy in these ways.




THE ISSUE: ROOM SET UP - SETS EXPECTATIONS

e Different classroom setups allow for different
types of learning.

e If the classroom is super organized, generating
thinking is difficult.

e Students don’t feel safe taking risks and sharing
messy thinking in overly organized classrooms.

e Overly chaotic classrooms become a distraction

& as well.




What experience would you expect from each room?




TOWARDS A THINKING CLASSROOM: DEFRONT THE CLASSROOM

e Ensure that every chair in the room is facing a
different compass direction.

e Organize (not too chaotic, not straight or
symmetrical) in a way that says thinking,
collaboration, and risk-taking are expected.

e Move your desk away from the traditional “front.”

S o




MACRO MOVES

Defront the
classroom.

MICRO MOVES

Cluster desks and tables away from
the vertical surfaces.

Position desks and tables so that
chairs point in all different directions.

Try not to stand at what used to be
the front.

Move around the room when you are
talking to the students.



yaWaW,
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How we answer questio
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A typical teacher will answer
between 200 and 400
questions a day.

o |

~




THE TSSUE: WE ARE MUCH TOO HELPFUL

e Answering every question does not promote student
thinking.

e Students ask 3 types of questions.
o Proximity (when you are close by - confirms role as student)

o Stop Thinking (asked to get you to do the thinking for them) *

o Keep Thinking (asked so they can continue to engage)

e Answering proximity or stop thinking questions is
\ antithetical to building a thinking classroom.
A




Answer only “keep thinking” questions.

Avoid answering any questions in the first 5 minutes
after launching a task.

Respond to questions with a question.

Smile and walk away.




10 Back pocket Responses to Proximity
and Stop Thinking Questions:

1. Isn’t that interesting? 6. Are you sure?

2. Can you find something | | 7. Does that make sense?
else? 8. What is something else

3. Can you show me how | |you could try?
you did that? 9. Why don’t you try

4. |Is that always true? another one?

5. Why do you think that 10. Are you asking me or
IS? telling me?

Building Thinking Classrooms, Peter Liljedahl pgs. 89-90



MICRO MOVES

e When asked a proximity or stop-thinking
question that you do not want to answer,

answer with a question:
o Isn’t that interesting? Can you find something

lse? Sh h did that? Is that
MACRO MOVES clse? Show me now you did that? ls that

you sure? Why don’t you try something else?
Answer. On'ly Why don’t you try another one? Does that
keep- thinking make sense? Are you asking me or telling me?

questions. e When asked a proximity or stop-thinking
question, smile and walk away.

e Talk to students about the three types of
questions they ask and the types of
questions you will answer AFTER you have
already implemented the practice
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When, where, and how tasks are given

S

Y




\

@Q )
/
Students have been socialized to

believe that questions are assigned
from the textbook after they have
first been shown how to do them.

N |




Z

The internet is full of resources and rich tasks.

“Where can | get good tasks” is a common question we ask;
however, we are really asking how to teach our curriculum AND

engage our students.
Engaging our students lies not in the task, but what we do with it.#<

Teachers tend to give tasks in one of 3 ways:

o Project it or write it on a vertical surface

o Give it as a handout

o Assign it from a textbook or workbook.
SR o




Having students stand, loosely clustered around the
teacher, creates a higher-energy and active
environment for the students.

Giving tasks verbally produced more thinking- sooner
and deeper- and generated fewer questions at every *
grade level.

Know that the longer you talk, and the longer they
listen, the less likely you are going to be able to get
them to think.

Saan an o




TOWARD A THINKING CLASSROOM- SOME VISUALS




MACRO MOVES

e Give the first thinking task in the first 3-5
minutes after you begin the lesson.

e Give the thinking task with students standing
loosely clustered around you.

e Give the instructions and thinking task verbally.




MICRO MOVES

e |dentify and create locations in the room where there is enough space
for all the students to stand.

e Try to use different locations around the room for presenting tasks.

e If new knowledge is needed to do the first task, think about what the
minimum new knowledge needed is, as well as the minimum things that
need to be said and written to pass on that knowledge.

e When giving a task, write on the board only the details that the
students would otherwise need to remember - quantities,
measurements, geometric shapes, data, etc.

e When the students have started working, ask yourself if what is
written on the board would make sense to a student who comes in late.



7
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What homework looks like

S

v
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| When students who got help from a

tutor or parent were asked how they
would do if a pop quiz based on the
homework were given, 90% of the

k\students sald they would fail.




THE ISSUE- A HUGE DISCONNECT IN OBJECTIVES

e The students who need to to their homework don’t, and the

ones who do their homework are the ones who don’t really
need to do it.

e Thereis a huge disconnect between what teachers and
students see as the objectives of homework.

o Teachers say it’s a chance for students to test their
understanding, learn from their mistakes, and to find
what they need more help with.

& o Students say its for practice, points and the teacher.

Saan an o
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STUDENTING BEHAVIORS FOK HOMEWORK

Homework - mavked Homework.- not marked

Saan an o

Figure 7.1 Studenting behaviors Figure 7.2 Studenting behaviors when
& when homewerkfs markec. homework is not marked.



L

Stop calling it homework and start calling it “check your
understanding questions”

In order for them to be a safe space for students, they can’t
be checked or marked.

Answers need to be provided at the same time as the
questions were given.

These are an opportunity for students to check their

understanding.
o Avoid using words like “practice” or “assignment” to describe
them to students.

Saan an o




Implementation Steps

1. Prepare the questions.

o ldentify a set of problems that will give students a chance to demonstrate whether they understand the
concepts of a lesson or unit. These may be the same problems that you would traditionally have

assigned as "homework."
e Provide answers along with the questions.
o Access to the answers will help students gauge their own levels of understanding.

o Do not provide worked solutions initially - that can get in the way of students doing their own
thinking - but make them available a day or two after the questions are shared. If possible, share
the worked solutions on a class website or somewhere that students can access them
independently.

e Provide guidance about where to find more information in case students want support in making sense

of any of the questions.
o This could include material from the current or previous lessons/units that the class has studied, or

supplemental materials like Khan Academy videos or Desmos activities.
o If possible, make yourself available for individual or small group support as well, either during or

outside of class.

Credit to Better Lesson: Link Licensed under Creative Commons (CC BY-NC 4.0)


https://creativecommons.org/licenses/by-nc/4.0/
https://teaching.betterlesson.com/strategy/1163/rebrand-math-homework-as-check-your-understanding-questions?from=strategy_details
https://www.khanacademy.org/
https://teacher.desmos.com/

2. Present the questions to students.
e Frame the questions to students as an opportunity to check their own understanding.
o  Call the problem set "Check Your Understanding Questions."

o Use the phrase "this is your opportunity" to message that the work is for the students and their
learning, not for the teacher or anyone else.

e Invite students to talk to each other about which of the questions they think are most important or useful
to try.

o  This helps focus student attention on the questions without creating pressure from the teacher.
3. Invite students to work on the questions of their choice.

e If possible, make time for students to work on the Check Your Understanding Questions during class
time.

o Give students the autonomy to decide whether they want to work on the questions independently,
or with others.

o Make it clear to students that they can always continue to work on the questions outside of class.

Taken directly from Better Lesson: Link Licensed under Creative Commons (CC BY-NC 4.0)


https://creativecommons.org/licenses/by-nc/4.0/
https://teaching.betterlesson.com/strategy/1163/rebrand-math-homework-as-check-your-understanding-questions?from=strategy_details

e Do not collect the work, or check the questions for completion, or grade them for accuracy.
o Do not refer to the Check Your Understanding Questions as practice, or as an assignment.
Focus on the word "opportunity.”

4. Make this "Check Your Understanding Questions™ approach part of your daily or weekly
routine.

Taken directly from Better Lesson: Link Licensed under Creative Commons (CC BY-NC 4.0)


https://creativecommons.org/licenses/by-nc/4.0/
https://teaching.betterlesson.com/strategy/1163/rebrand-math-homework-as-check-your-understanding-questions?from=strategy_details

Social Distancing: Launching a Thinking Task

e Send students to their “x™ at VNPS before you launch

e Try to stay in the middle of the room as much as possible for
proximity to the student groups.

e Use a rotating whiteboard or project what you would record on
a VNPS as you launch from your hand-held device.

e Project (if using a smart/digital white board) only enough to get
the point across without giving too many written directions.

e OR...Use additional VNPS on each wall for recording the
Images, equations, etc...that accompany what you say verbally.
Move around the room and record parts on different spaces.



MACRO MOVES

Give students an

bpportunity to do check-
your-
understanding
questions.

MICRO MOVES

e Give students an opportunity to do check-your-
understanding gquestions.

e Do not mark it.

e Do not check it.

e Do not ask about it.

e Don't use words like PRACTICE OR ASSIGNMENT.

e Use phrases like THIS IS YOUR OPPORTUNITY.

e Provide answers at the same time when you give
check-your-understanding gquestions.

e Provide worked solutions a day or so after giving
check-your-understanding questions.

e Give students a chance to discuss which questions
they think are important for everyone to do.



yaWaW,
L4

7

\_

PRACTICE §

How we foster student autonomy
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| The amount of thinking students

were required to do, and did, was
sharply reduced in situations where
their actions were managed - even

k\ micromanaged.




e |n atraditional classroom the teacher has a lot of control
around what is happening for all students in each moment.

e The stronger the structure of the class, the lesser the need
for the students to be independent - and the lesser the need
for students to have autonomy. *

e Lack of autonomy is synonymous with lack of choice. And
lack of choice reduces the need for students to think.

S o




TOWARDS A THINKING CLASSROOM: KNOWLEDGE MOBILITY

e |n order for these practices to work well, students need
to take on much more responsibility for their learning

e Passive interaction- looking at other groups’ work
e Active interaction- talking to other groups

e Rather than being the source of knowledge in the room,
work to mobilize the knowledge already in the room

e If you need help, get it. If you need another question to

\ work on, find it.
OGS




\\ Where do you see passive interaction? How about active?




MACRO MOVES

Mobilize
knowledge

MICRO MOVES

Model passive interactions by
helping groups to see what others
are doing.

Model active interactions by
suggesting groups talk to each other.

Be deliberately less helpful.

Don’t say or show anything another
group could.



yaWaWW,
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BUILDING THINKING
CLASSROOMS

Toolkit 3




TOOLKIT 3 - T THROUGH 11

9. How we use hints and extensions
10. How we consolidate a lesson
11. How students take notes

S o
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How we use hints and extensions

S

Y




\

(e ]
/
Mathematics teaching, since the

Inception of public education, has
largely been built on the idea of
synchronous activity.
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Decades of work on differentiation is

build on the realization that students
need teaching built on the idea of
asynchronous learning.
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THE ISSUE: SYNCHRONOUS VS. ASYNCHRONOUS

e Students need teaching built on the idea of asynchronous
activity - activities that meet the learner where they are
and are customized for their particular pace of learning.

e Education today has been built on the idea of synchronous
activity allowing teachers to transmit large amounts of
content to groups of 20-30+ students at the same time.

e Differentiating learning opportunities for every student

&every day is overwhelming for teachers.
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If students are thinking, they will be engaged. If they are
engaged, they will be thinking.
The optimal experience is achieved when:
o there are clear goals every step of the way.
o there is immediate feedback on one’s actions.

o thereis a balance between the ability of the doer and the

challenge of the task. o
CHALLENGE ABILITY
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FLOW BASICS: TIMING MATTERS

e Increasing the challenge of
a task before students fully

grow ability = frustration

e \Waiting too long to increase
challenge = boredom
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Hint to Decrease Challenge: Short-term Effect
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Using Extensions to Maintain Flow
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Beginning of Lesson...just | |'

after the LAUNCH.

List of thin sliced problems to e
write on boards (and then \
r

groups “borrow” as needed, o
printed single problems to post
on boards as groups finish the
previous problem.

Notice that everyone has
problem #1 on their boards as
this was the first challenge
given after the 5 minute
“launch.”

Purple expo marker (or
whatever color) that
ONLY the teacher uses
to write the next
problem on a group’s
board and draw boxes
around work NOT to be
erased.




During the lesson... L

Notice that groups are working
on different problems, but may
still have previous problems on
their boards to refer to. To the
left, we see a student going
to another group to “get” the
information for Task #4 to
bring back to their group.

The other problems have
been posted or written at the
TOP of a group’s board AS A
GROUP FINISHES the
previous task. Every other
group mustgo on a
scavenger hunt to find the
next problem and bring the
image, equation, etc back to
their group to work through
together.




Challenge

SWEET SPOT:

Use Hints and Extensions

to maintain the balance
between challenge and
ability.




fWARDSATHINKING CLASSROOM: [REATHHIN SLI(EDS[QU[N(E

|m stuck .
| need hcl h\s is 100 easy.
Im borzd

\\ Benefit: Avoid Frustration and Boredom







MACRO MOVES

Build and maintain

flow through the
asynchronous use of
hints and extensions.

MICRO MOVES

e Make groups responsible for learning of
every member of the group.

e Have groups write the task they are working
on at the top of their vertical surface.

e Start with low-challenge tasks to ensure the
groups start in flow.

e Create sequences of tasks that get
incrementally more challenging by varying
one thing at a time.

e Create a parallel sequence of tasks.
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Students began to mistake bei

ng
shown how to do it for learning,
and they mistook having it in their

notes for knowledge.
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| If all students could learn by

having us just tell them how to do
It, we would not have any of the
problems that we have in

k\mathematics education today.




THE ISSUE: TELLING AND SHOWING DOES NOT WORK

e Waiting 4 minutes and 22 seconds after giving a problem

and then going over it step-by-step causes students to fake
and stall, rather than think.

e Spending time going over the most advanced problems in a
sequence with students that have not yet solved them

(leveling to the top is too big a cognitive jump and results in
less engagement.

e Having students present to the class, unless there is a
&»punitive structure in place, causes others to zone out.
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e Consolidation follows the

same path as the 1
extensions of increasingly

challenging tasks in your 4
seguence.

e Start with the solutions

that all students got to.
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50% of the students
t looked at their cell
phones for 50% of

the time while sitting.)‘
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KEEP STUDENTS STANDING: 3 METHODS OF CONSOLIDATION .

» STANDING!
l |

c> Teacher leads a Teacher leads a Teacher leads a
 9generaldiscussion but  detailed discussion detailed discussion
[ writes nothing down. while recording on using student work

K the board. on the VN PS‘



Tips for Keeping Kids Engaged:

Keep it short (Start with 5 minutes and build up to 10)

o Only consolidate curricular tasks

Involve other students when discussing a groups’ work

o Give students quiet think time to make sense of the work
o Invite them to discuss a specific part of the work (Why did they do...... here?)

Give students something to do during/after consolidation

o Let students add to their Meaningful Notes
o Have them discuss an idea with someone NOT near them to increase movement
o Let them respond or build on an idea with a personal mini-board

Focus on connections and similarities/differences when looking

at multiple pieces of student work

o Look in depth at the first board, then look for connections with the others lifted

Set Norms for a class discussion



Social Distancing: Consolidating from the Bottom

e Sever the attachment between student group and work
shown on the VNPS by having student groups rotate 2
stations clockwise OR counterclockwise before
consolidation.

e Before consolidation from the bottom, have the new
student group try to interpret what the student group
was thinking as shown on the board.

e Do NOT take pictures of the work and have students sit
down before you begin the consolidation from the
bottom.



Small Class Size due to Absences? (Below 12 students)

e Consolidate from the Bottom

o Consider including displayed ways of thinking from your VNPS
by connecting it to the thinking of student groups as you select
and sequence during the discussion.

o If there is an idea that is absent from the collective thinking of
your groups that you would like to focus on as part of the
consolidation, you may switch to leading a discussion at a
VNPS where you are bringing that idea to the forefront.



MACRO MOVES

Consolidate from
the bottom

MICRO MOVES

e Lock in student thinking by drawing a box
around it with your red marker.

e Use hints to get missing ideas up on the
vertical surfaces.

e Select and sequence students’ work for
guided gallery WALK.

e Keep the students standing.
e Keek the students walking.

e Spend more time on the foundation ideas at
the beginning of the consolidation.

e Do not let students present their own work.
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How students take notes
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| <?The continual effort to track, write, zm

keep up with the teachers’ thinking requires
a huge amount of cognitive effort, which
causes students to fall further behind - to
the point where they just stop listening and
rying to make sense of what they are

t
K writing.




THE ISSUE: STUDENTS CANNOT KEEP UP WITH YOU AVATHINK

e 14% of students interviewed did not take notes at all
because it was difficult to take notes and listen at the

same time.

e More than 50% of the students taking notes were NOT *
keeping up...they were taking dead notes, tuning out and
just copying with no particular structure.
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Copying dead notes is
a mindless activity.
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THE TSSUE: WHY STUDENTS DON T TAKE NOTES IF REQUIRED

e They will not write notes on something that they do not
find interesting or important.

e They will not write notes on something they know they
can find elsewhere-like a PowerPoint presentation, an
article, or the textbook.

e They will not write notes on things they think they will
remember.
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TOWARDS A THINKING CLASSROOM: NOTES BY THEM - FOR THEM

e Pose note-taking as an opportunity to write to their
Future Forgetful Selves.

e Encourage students to begin as a group to decide what
are the most important strategies and/or worked
solutions to record in their notes to help them remember *
these ideas.

e Give them graphic organizers.

&» Don’t check them, collect them, or grade them.
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IAMPLES OF MEANINGFUL NOTES TEMPLATES
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Graphic Organizer with cells
as demarcations.

LR2 Characteristics of Linear Relations ______ LinearRelations _____________ .
+ Linear 1 Non-linear | First differences ’
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L} .
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Line/Curve of best fit Rate of change Initial Value

Direct variation Partial variation Create tables of values,

graphs, & equations

P T

Graphic Organizer with prelabeled

cells to demarcate different subtopics




Task(s) that caused us the most frustration: Strategies that helped us find new fractions of the cake:

Why? What did you think about that helped?

Strategies other groups used that | want to remember:] Common equivalent fractions, decimals, percents:




Notes to Future Forgetful Self:

Worked Solution(s): What | tried that didn’t work: (...didn’t work
because...)
Assumptions | made: (We noticed...so we...) What helped me get “unstuck?” (We got stuck

on...so we...)
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Figure 11.3 Type lI: Graphic organizer with cells as demarcations. Figure 11.7 Example student notes.

Credit: Building Thinking Classrooms, pgs. 196 and 201
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Anything else? Formulas? Special steps?
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3 COMPETENCLES FOR STUDENTS TO PRODUCE M[ANINGFUL NOTES

e Creation: producing a worked
example.

e Annotation: using small phrases
and side examples as signposts
on the journey through a worked
example.

e Selection: choosing an

appropriate question to form the
&» basis of a worked example.




MEANINGFUL NOTES: TIPS FOR SCAFFOLDING

Creation: Annotation: Selection:
Give a specific Begin by having them Give a list of questions
question, topic, or annotate complete, from which to choose
subtopic for but incorrect, worked one or two to develop.
studgnts to use as examples. Remind them that

<'> @ gwdke go constrtht there are several on

g o Worres exampe the VNPSs to choose 1

' or 2 from.

. " ®




MACRO MOVES

Have students write
meaningful notes.

MICRO MOVES

e Emphasize that meaningful notes are BY
THEM - FOR THEM.

e Prompt students to write NOTES TO THEIR
FUTURE FORGETFUL SELVES.

e Use graphic organizers.

e Have students collaboratively write NOTES
TO THEIR FUTURE FORGETFUL SELVES.

e Emphasize the importance of worked
examples:
o Give students choices of worked examples.
o Have them correct incorrect worked examples.
o Make sure to annotate.

e Give tasks 3 weeks later that require
students to use their meaningful notes.
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TOOLKIT 3 - PRACTICES 12 THROUGH 14

12. What we choose to evaluate
13. How we use formative assessment
14. How we grade
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PRACTICE 1/

What we choose to evaluate
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our mouth is. We need to start
evaluating what we value.

o |

~

We need to put our evaluation where
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THE ISSUE: STUDENTS DO NOT COME “READY T0 BE THINKERS”

Competencies necessary for students to be successful in a
thinking classroom:

o Perseverance
o  Willingness to take risks
o Ability to collaborate

Students know what we value by what we evaluate.




TOWARDS A THINKING CLASSROOM : EVALUATE WHAT YOU VALUE

e (Co-construct a T-chart of productive and unproductive
descriptors on 1 competency of focus

e Create a 3-column rubric based on the descriptors for the
competency of focus.

o Use the student language as much as possible.

o Use an arrow as a continuum at the top of the rubric

o No more than 5 descriptors and only ONE competency

& Use the rubric with students the next day.
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(HART

e Discuss a noticing about a
competency you want to
develop.

e Ask for what productive
descriptors look like.

e Ask for what unproductive
descriptors look like.

Unproductive

Productive

e Group members
hogging the marker

e Excluding others
from the group
discussions

e Being disrespectful to
others who are
sharing ideas

e Using put downs to
discourage other kids

e Not open to hearing
others’ ideas

e Encouraging other
kids in the group to
share ideas

e Showing the student
respect when they
talk

e Sharing the marker
fairly

e Including everyone in
the group as we solve
each problem
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closed to others’ ideas
disrespectful of others
actively excluding
hogging the marker

discouraging

open to others’ ideas
respectful of others
actively inclusive

sharing the marker

encouraging




BAD

GOOD

. Givina up when
we ae’r stuck

Figure 12.6 Coconstructed T-chart for developing perseverance rubric.

- Not qivinq u

when' it sP‘iough

: Look\'na around
|

for a. Rint

: Askinﬁ the
teacher for help

—

did not listen

7

listened well

H

unhayw group

did net share Shared
-

KR | AR

ﬂued ‘ook turns #elkini

worked alone worked +osdher

happy group

Figure 12.3: K-1 collaboration rubric
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e working alone
P

e not trying and/or giving up

i

working together

9.3

not giving up whenit gets
tough

focused and on track with the
task

o @




Self-Assessment
Date:

Perseverance

When a task is hard, | find a way
to avoid working on it

>
| stick with a challenging task

If | don’t know how to do
something, | sit and wait for
someone to tell me what to do

Pt
If | don’t know how to do

something, | try something or look
for a way to start

| only do some of my classwork

N
| do all my classwork even when

it is challenging




>

Collaboration

| hog the marker or | do only a bit
of the task

| do my fair share of the work

>

| work by myself

| lean in to my group and we work
together

>

| do all the talking or | do none of
the talking

| help make sure everyone in the
group has a voice and shares
ideas, myself included

>

| don’t think about the others in
my group when | speak and act

| am respectful and encouraging
to my group members

| let the group move on even if |
don’t understand that work, | don’t
check the understanding of
others

| ask questions and clarify to
make sure all members of the
group understand, including
myself




>

Willingness to Take Risks

| wait until | know everything to do
before | try something on a math
task

| “give it a go” and try to find a
way to start a task

>

| stay quiet if 'm not sure what to
do

| speak up in my group, even if
I’m not sure my thinking is correct

| hide my group’s work

>
| share my group’s thinking with
other groups, even if it might not
be fully correct yet

| only do what I have to in class

I look for ways to challenge
myself or try new methods
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Once students see what behaviors are

expected, and that these behaviors are
valued, the students begin to see them
as valuable as well.

o |




MACRO MOVES

Evaluate what
you value

MICRO MOVES

e Construct t-charts with your students.

® Turn t-chars into 2 or 3 column rubrics.
o Assess one competency at a time.
o Use an arrow instead of labels.
o Keep language to a minimum.
o Preserve student voices.
o Have no more that 5 indicators.

e Use exemplars when co-constructing
rubrics for PRODUCIBLES.
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| Although the information that is

flowing to the student is the same as
that flowing to the teacher, the
recipients of the information and what

uey can make of it vary greatly.
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THE ISSUE: STUDENTS DO NOT SEE THE SUBTOPICS

>90 %

Students who
scored 90% or
better on the unit
test could name
and delineate the
subtopics of the

\ unit.

7/5-90% <70%

Students who Students who
scored between 75 scored below 70%
and 90% knew said that the unit
there were was one big topic.

subtopics but could
not name and
delineate them.




@@ ]
{ In order for assessment to equally

inform teaching and learning, we need
to find ways to help students see

mathematical topics as collections of
subtopics, sections, and/or special

k\ cases the way teachers do.




TOWARDS A THINKING CLASSROOM: TOOLS FOR SELF-EVALUATION

e Must communicate where they are AND where they are
going.
® Be explicit about the list of outcomes that constitute a unit

of study to help students see that it is comprised of a
collection of topics.

e Break each (subtopic)outcome down by conceptual
complexity: Basic, Intermediate, Advanced.




Stretched Trees

Drawing Scaled
Copies

Constant of
Proportionality
(table)

Percent
Increase and
Decrease

Introductory

Draw a scaled copy of the polygon using
a scale factor of 200%

Bob rides his bike o o
at a constant rate. Biked Traveled
What is the
1 12

constant of
proportionality? 2
Complete the table. -

i 48

There were 950 students that attended
Day last year. This year there are 4%
less students. How many students are at
Day this year?

Intermediate

Draw a scaled copy of the triangle using
a scale factor of 50%

]
|
|
|
J

There is a proportional

relationship between TCost of Dozens of Eggs
the number of dozen
eggs and the cost.
What is the constant
of proportionality?

Complete the table. " 21

Complex

Draw a scaled copy of the polygon using
a scale factor of 1/3

In a drink recipe cwps) fevps)
there is a = *
proportional

relationship

between the

amount of

grape juice and the amount of peach
juice. What is the constant of
proportionality? Complete the table.

When The Jonas Brothers played their
very first concert only 15 fans attending.
At their second concert 18 fans
attended. What was the percent
increase in fans?



4 ? 1
77776
Determine two fractions you
could subtract to get ¥6. BUT the

denominators must be two
different numbers to begin.

Draw two fractions that are Using number sentences, show | Explain how you know that 3/12
equivalent to %. two ways to get equivalent is equivalent to 1/4.
fractions for %4.
5,2 _ 5.5 _ A
6 6 9 6 o
Using the digits 1-9 at most once,
make this equation true so that
the answer is a whole number.
4 3 3 2 ? ! ? : ? i
-+ 33— = — A= = et 1= = 1T—
4 4 6 3 18
Using the digits 0-9 at most once,
make this equation true.

1 3
4 10

? 7
P T
? ?

Using the numbers 1-9 at most
once, make this equation true
where the answer is a whole
number.

Credit to Tracey Bean

What is the sum of the model
below:

Subtract the sum of 4 % and 5 %4
from 12 %.

See problem below...




Circles

Circumference of
a circle

Area of a circle

Introductory

Find the approximate circumference of
the circle.
Use 3.14 for pi.

Find the approximate area of the circle.

Use 3.14 for pi.

Intermediate

Find the exact circumference of the circle.

Find the exact area of the circle.

2

Complex

A go-kart has a wheel with a diameter
of 10 inches. In one trip around the
go-kart track the wheel rotates 6715
times. Approximately how long is the
go-kart track in inches?

Below you will see an example of the
target used in the
Olympics for
archery. The
target measures
122cm in diameter.
What is the exact
area of each color?

Circumference to
Area and Area to
Circumference

Credit to @andburnett123

The approximate circumference of this
lime is 9.42in. What is the approximate
area of the top of the lime?

A farmer bought a round field for his
horses. He knows the area of the field
is 625pi square yards. He needs to
fence in the field. Exactly how many
yards of fencing will he need to
purchase.


https://twitter.com/andburnett123

TOWARDS A THINKING CLASSROOM: STUDENTS SELF-REFLECT

E v  solved Correctly

E S mostly correct, Silly mistake
* X solved Incorrectly

« N Not attempted, blank

E H solved correctly with Help
EG questions solved in Group

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn




[ involving fractions

FRACTIONS BASIC  |INTERMEDIATE| ADVANCED
Definitions labe
Add and Subtract Fro?er o 3 Fe
fractions
Add and subtract mixed b Fd Eai
fractions
Multiply and divide Zo. 2b 3b
{radii;ns proper
MuHiPIy and divide mixed 4a. 4b 3¢
frachons
Solve order of operation tasks |8 10 I, 13
with proper and mixed fractions
Solve contextual Probkms q, 1l 12
involving {'mc*ions
Estimate solutions for problems | Sabc bo. bbe

Figure 13.3
are going for fractions.

Instrument for navigating where you are and where you

Building Thinking Classrooms, Peter Liljedahl p. 236




involving fractions

FRACTIONS BASIC  |INTERMEDIATE| ADVANCED

DefinitHons labe

VX
Add and subtract proper 3o 7 Te
fractions Pefe v v 2
Add ond subtract mixed 1b H #
fractions v v/ N
Multiply and divide proper Zo. 2b %
fractions o v " N
Multiply and divide mixed 4o 4b 3c
fractons v H H
Solve order of operation tasks |8 10 i3
with proper and mixed fractions |V % v X
Solve contextual Problems q,1 12
involving fractions v "
Estimate solutions for problems | Sobc ba. bbc

va!v/ v HRH

Figure 13.6 Student’s record of how they did on the fractions practice test.

Questions that are attempted
and answered correctly

Questions attempted and
mostly answered correctly, but
have a silly mistake

Questions attempted and
answered correctly with help
from the teacher or a peer

Questions that are answered
correctly within a collaborative

group

Questions that are attempted
and answered incorrectly

Questions not attempted

Building Thinking Classrooms, Peter Liljedahl p. 240



MACRO MOVES

Help students to

see where they
are and where
they are going.

MICRO MOVES

e Construct a navigation instrument like
the one in figure 13.1.

e Use headings that delineate question
complexity levels (not student abilities).

e Use navigation instrument to help
students record achievement on quizzes
and review tests.

e Use the navigation instrument to help
students record continuous progress on
check-your-understanding questions.
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0 PRACTICE L}

How we grade

- Y
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| The fact that she didn’t know how to

do something in the beginning is
expected - she is learning, not learned,
and she shouldn’t be punished for her
early-not-knowing.

N |




THE TSSUE: EVENT-BASED GRADING 15 NOT OBJECTIVE OR ACCURATE

Torachute - ?ack\'n'q scaré)

Abisa\e Time

& Figure 14.1 Parachute packers.

Saan an o

. —)
Charlie Time
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| The fact that she didn’t know how to

do something in the beginning is
expected - she is learning, not learned,
and she shouldn’t be punished for her
early-not-knowing.

N |

Pg. 258
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BENJAMIN

REPEATING PATTERNS BASIC INTERMEDIATE ADVANCED
Fill in +he blanks in

a' "l‘:‘c“*i"a ;msm \/C ‘/0 \/ x G‘ \/0 \/ \/
e I R R O

A oo wsro o o o o)




BENJAMIN

REPEATING PATTERNS BASIC INTERMEDIATE. ADVANCED
|dentify e core of o
repeatmgpatien (/' /' S/ | ANHG,

Transfer o repeatin
pattern P

X/, /

Extend a repeatin
FaHam peing

Xdod/

NN HH

Fill in +he blanks in
(1Y reyca’rinﬁ rauem

oo

XGV,V

Creale a repeati
?A‘Hem pesing

vV

VIS

Figure 14.4 Benjamin’s performance on the re-
peating patterns unit.

'

Questions that are attempted and
answered correctly

Questions attempted and mostly
answered correctly, but have a
silly mistake

Questions attempted and
answered correctly with help from
the teacher or a peer

Questions that are answered
correctly within a collaborative

group

Questions that are attempted and
answered incorrectly

Questions not attempted

Data collected by Conversation

Data collected by Observation



BENJAMIN

REPEATING PATTERNS BASIC INTERMEDIATE ADVANCED
LTS [ dod | %G | 7
(“ﬁ:::“ . repeating \/ J \/ \/ \/ \/ \/

“It turned out that tipping point is two consecutive demonstrations of attainment.
That is, two positive data points were sufficient to match with teachers’ subjective
assessments of a student provided that the two positive data points were

consecutive. So, whereas v v was enough to show attainment, v' X v was not—
more data may be needed.”

Liljedahl, Peter. Building Thinking Classrooms in Mathematics, Grades K-12 (Corwin Mathematics Series)
(p. 263). SAGE Publications. Kindle Edition.
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FRACTIONS BASIC  |INTERMEDIATE| ADVANCED %UFTI;AKK
Definitons V J ) Z
e W v o [+]4
st el [yxd WSXWSV/ [4]4
factis " dide ot IXXVY (NNXVX|VYVY |4 | 4
Pracil e divide mixed | ofyeff | XS |XXHVY| 4 | 4
with proper o factons | XS [NNX [V [ 4[4
T Nvv |VxSX |43
Eonae s e s [NV [XNVS [vvv [4]4

B 2 3 4 []29




In approximately 80% of the cases, the teacher awarded a
grade that was 10%—-15% higher than they had originally
awarded through their event-based gradebook. The
reorganization of points into data allowed the teachers to

let go of outliers and early-not-knowing.

Liljedahl, Peter. Building Thinking Classrooms in Mathematics, Grades K-12 (Corwin Mathematics Series) (p.
265). SAGE Publications. Kindle Edition.



PRODUCT

OBSERVATION CONVERSATION

Figure 14.9 The COP framework as triangulation
of data.

Liliedahl, Peter. Building Thinking Classrooms in Mathematics, Grades K-12 (Corwin Mathematics Series) (p.
272). SAGE Publications. Kindle Edition.
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| We accepted the idea of differentiated

instruction a long time ago because
we recognized that all students are
different. If this is true, then we must
also accept the idea of differentiated

k\ assessment.

Pg. 275



MACRO MOVES

Grade based on
DATA (not
points).

MICRO MOVES

Create instruments that delineate
outcomes and complexity levels.

Weight your outcomes.

Gather observational and
conversational data.

Grade based on what the data are
telling you.

Be willing to ignore outliers and early
not-knowing.



MORE MICRO MOVES

Organize your tests so that all basic questions are on
the first page, etc.

Let students pick which page of a test they need to do.
Introduce some from of collaborative testing.

Set up portfolios as a way for students to evidence
their learning.

Allow some students to not have to take tests.
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.
LING THE L& PRACTICES \
1ER TO BUILD A THINKING
CLASSROOM

Chapter 15 J
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| Once you are familiar with the 14
practices, then the question becomes,
where to start? You cannot start with

all of them at the same time. Where
you start and what you do next turns

k\ out to matter.

Pg. 280



{EAR L ORDER OF
IMPLEMENTATION

TK 1: Simultaneously

TK 2: After TK 1. No order.
One at a time or
concurrently.

TK 3: In order. One at a time.

TK 4: Ch. 15 must come after
b. 14. Ch. 13 anytime.

Toolkit #1

Toolkit #2

Consolidate From the bottom
ave students write
mearmjfu' noles

Toolkit #3 X

+ Evalvate whal gov valve
+ Help students see
wheve ”‘3 ave and
where they ave goi

: Gradebased e
(na" Poml's)

Toolkit #4




Implement simultaneously

Toolkit #1

e Give thinking tasks

e Frequently form visibly
random groups

e Use vertical non-
permanent surfaces

“The three practices
in the first toolkit,
when implemented

together, shock the
system, shocks the
students, and
necessitate a
different behavior.”




After Toolkit 1 is established. No
order. Concurrently or one at a

time. ,
Toolkit #2 “Where the first

toolkit is all about
student behavior,
the second toolkit is
all about teaching
practice...fine tuning

e Defront the classroom
e Answer only keep
thinking questions

e QGive thinking task early, the thinking
st.anding, and verbally classroom and laying

e Give check your N the foundation for
understanding questions the third toolkit.”

e Mobilize knowledge



Implement in order, one at a time.

“Once the practice

Toolkit #3 the second toolkit ‘
have been
e Asynchronously use implemented, you are
hints and extensions to ready to start
maintain flow creating flow in your
e Consolidate from the classroom, and here
bottom is where you'll begin

e Have students write \ to reap the benefits.”
meaningful notes



Grade based on data after helping
students see where they are and going.

Evaluate what you value anytime.

“The reason these

Toolkit #4 practices all ended
up in the fourth
e Evaluate what you value toolkit is that

e Help students see assessment should
where they are and be a reflection of a
where they are going teacher’s practice,

e Grade based on data and until this point,

. your teaching
(not points) \ practice has been in




Toolkit #2 Toolkit #3 Toolkit #4

e Defront the classroom e Asynchronously use e Evaluate what you value

e Answer only keep hints and extensionsto |® Help students see
thinking questions maintain flow where they are and

e Give thinking task early, e Consolidate from the where they are going
standing, and verbally bottom ‘e Grade based on data

e Give check your
understanding questions
e Mobilize knowledge

e Have students write ‘ (not points)
meaningful notes

“For the transfer to individual understanding to

occur, students need to take on more and more
responsibility for their own learning.”




—%

‘Although each of
these practices helps,
In some way, to move
collective learning
toward individual
learning, they are most

effective when all four
work together.”

Consolidate from

+he bottom

A _ A

Meani
u’v\\Mul

Il A

Check - your-

undevrstandi q;mﬁons
Understond wim ou are

and where you are going

INDIVIDUAL
UNDERSTANDING
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WYV
Fo You begin the lesson by giving a task verbally with the

students standing around you somewhere in the room,
randomly grouping the students, and sending them off to
their VNPSs.
* e You then manage the flow in the room by using hints and
extensions, while at the same time planning for
consolidation.
e You keep the students in flow until the energy wains, at
which point you consolidate from the bottom.
e This is followed by meaningful notes. X
e Finally, you provide the opportunity to do check-your-

k understanding questions.
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~ Give thinkin ao tasks

+ Frequently form visibly

This is the only
M Y o Y
practice from the . Uie ve’:hcaolu ::n-permanenl'

Y A 2 0 D 0}' first 3 Toolkits to Bwfaceme '
. . . ervon classroom
[ R R [ R wait on until the + Answer only keep thinking

. H
other practices are e Hnk

e g:ve N as an
[MPLEMENTATION N
This is about rebuilding a ARt
thinking classroom and

- Eonsol:dal’e from the bottom

allows the teacher to
implement most of the first
3 toolkits together. It is
only dependent on the
acclimatization rate of
students.

- Give checln—sour-undersl'andmg

queshions

+ Have students write meanmjl'ul
noles

- Evalvate what you valve

. Hep sl Jen Is See where they ave

B <ob pi ik bl g
Gool ada)




[RY T0 AVOID...

*Starting more gradually
than recommended by the
toolkit implementation.

Why?

If the change is too subtle,
then the students’
behaviors don’t change
and your effort has little

\ impact.

*Implementing thinking
classroom practices once
or twice a week.

Why?

This will result in
students seeing math
class an thinking
classrooms as two
distinct events.




Adapting a Worksheet

Reflections with

Shapes

Practice adapting a worksheet —— slide deck —— verbal launch




What does the word
‘symmetry” or “symmetrical”
make you think of?

5
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Does this shape have
any lines of symmetry?

If so, how many? Draw them.

If not, how do you know it
doesn’t?






What quadrant will the
image be in?
LU

\ !
»%»}\ )
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“4@%%?9
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Please copy this heart on
the coordinate plane on your
white board.

Then, reflect it over the x-
axis using a different color.

How do you know you

reflected it correctly over the
X-axis?




Notes to your future forgetful self

What did you learn in
class today that you
want to remember in
the future?




Does this shape have
any lines of symmetry?

If so, how many? Draw them.

If not, how do you know it
doesn’t?
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8.EE.B.5-6

Thinking about Chocolate

Milk



Thinking about Chocolate




What do
you
notice?

What do
you
wonder?

v




Scoopsof s

Chocolate
Powder

Legend:
Red: Ovi's Chocolate Milk

Purple: Avi's Chocolate Mil

Who's
chocolate
milk tastes
the most
chocolatey?

 How do you
know?

Cups of Milk

v



104

Scoopsof s

Chocolate
Powder

Legend:
Red: Ovi's Chocolate Milk

Purple: Avi's Chocolate Mil

What is
each
recipe?

How did
your group

. figure it
out?

Cups of Milk

v



Exit Ticket

How would you describe slope to
someone that wasn't here today?



Possible Extensions



Scoops of
Chocolate Which point is more chocolatey?
Powder How do you know?

Cups of Milk

v



Scoops of _

Chocolate For 9 cups of milk, how many .
scoops of chocolate powder will

Powder

they need using Avi’s recipe?

Cups of Milk

v



Scoops of
Chocolate
Powder

104

For 5 scoops of chocolate powder,
how much milk will you need using
Nesquick’s recipe?

Cups of Milk

v



Your friend is making
chocolate milk using
5 cups of milk and 10
scoops of chocolate
powder. Did they
create their own
recipe or are they

Scoops of Legend: using someone else’s

Chocolate Red: Ovi's Chocolate Milk Li‘(’)'p?)? How do you
W ¢

Powder

Purple: Avi's Chocolate Milk

Cups of Milk



