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Using the digits 1 to 9 at most one time each,
place a digit in each box to make the product
as close to 7,000 as possible.

Source: Paolo Tolomeo on openmiddle.com

Wi @robertkaplinsky

STUDENTING BEHAVIOR

« slacking - not attempting to work at all

« stalling - doing legitimate off-task behavior

« faking - pretending to do the task but in reality, doing nothing
* mimicking - mindlessly repeating what they have in their notes
« trying it on their own - attempting to work through a problem

« thinking - what you do when you don’t know what to do

Source: Dr. Darien Allan via Peter Liljedahl's Building Thinking Classrooms

Elw 6 d @robertkaplinsky

DISCUSSION TIME

« Why was our engagement and

thinking when working on the
multiplication problem different
than it would have been with a
worksheet?

@ w6 d @robertkaplinsky
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CHECKPOINTS

O HOW DO WE GET STUDENTS THINKING?
0 HOW DO WE DO IT WITH REAL WORLD PROBLEMS?
0 HOW DO WE DO IT WITH OPEN MIDDLE PROBLEMS?
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[1/2 cup butter]

B
= 1/2 cup white sugar

= 1/3 cup packed brown sugar
= 1/2 cup peanut butter

= 1/2 teaspoon vanilla extract
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THIS UNIT NOT LABELED FOR INDIVIDUAL RETAIL SALE

Ingredients: Pasteurized Cream, Salt.

DISTRIBUTED BY: RALPHS GROCERY CO. LOS ANGELES, CALIF. 90054
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THIS UNIT NOT LABELED FOR INDIVIDUAL RETAIL SALE
Ingredients: Pasteurized Cream, Salt.
DISTRIBUTED BY: RALPHS GROCERY CO. LOS ANGELES, CALIF. 90054
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TOPICS
O IGNORANCE IS BLISS
O WORKSHEET-IFY

Q 5 PRACTICES
QO BUILDING THINKING CLASSROOMS
O WHAT I’'M STILL WORKING ON

@19 61 @robertkaplinsky

15

20

[1/3 cup butter]

o

1/3 cup white sugar

3 tablespoons and 1-3/4
teaspoons packed brown sugar

1/3 cup peanut butter

1/4 teaspoon vanilla extract

THIS UNIT NOT LABELED FOR INDIVIDUAL RETAIL SALE

Ingredients: Pasteurized Cream, Salt.
DISTRIBUTED BY: RALPHS GROCERY CO. LOS ANGELES, CALIF. 90054
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A stick of butter has 1/2
cup of butter. How much
of a stick do you need for
1/3 of a cup of butter?
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TOPICS

Q(IGNORANCE IS BLISS
O WORKSHEET-IFY

O 5 PRACTICES
0 BUILDING THINKING CLASSROOMS
O WHAT I'M STILL WORKING ON

E W€ d @robertkaplinsky Math class needs a makeover Resd transeript
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Cutting Butter Activity MName:
Period: Before using the Working on the
problem problem

1 Copy the image of the stick of butter and circle where 1/4 cup is:
Guided students with

Made a worksheet
the worksheet

"
%
@

a
<
o
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2. If half a stick is 1/4 cup of butter, hew much is 1/2 cup of butter?

3. Estimate where you think you should cut the stick for 1/3 cup of butter. How do you know?

¥ 6id @robertkaplinsky
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TOPICS

EﬁGNORANCE IS BLISS
E‘&VORKSHEETJFY

O 5 PRACTICES

QO BUILDING THINKING CLASSROOMS
0 WHAT I’'M STILL WORKING ON

¥ 6id @robertkaplinsky

*Predictable
* Powerful
*Repeatable

19 €1 @robertkaplinsky ¥ 61 @robertkaplinsky
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5 PRACTICES

. Anticipating
. Monitoring
. Selecting

. Sequencing
. Connecting

1 61 d @robertkaplinsky

MONITORING

*Use a student strategy tracker
» Keep track of who is using what

*Nudge people as needed

¥ id @robertkaplinsky

SELECTING, SEQUENCING, & CONNECTING

* Pick useful student work

*Order it to tell a story

» Ask questions to make connections

¥ 61 @robertkaplinsky
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ANTICIPATING

» Count 16 tablespoons and divide by 3.

« Use two sticks to make a whole cup and:
« Slice the whole cup into thirds.
« Break each tablespoon into thirds and collect them.
« Make groups of five tablespoons and split the 16th,

* Take two thirds of one stick.
* One third is marked as less than one fourth.

« 15 tablespoons were distributed but not the 16th,

w01 d @robertkaplinsky

38

41

Strategy Student Name(s) and Notes Order

Strategy Student Namels) and Notes Order
Count 16 tablespoons and divide by 3.

Use two sticks to make a whole cup and

slice the whole cup into thirds. 3

Use two sticks ta make a whole cup and
break each tablespoon into thirds and
collect them. ‘

Use two sticks to make a whole cup and

make groups of five tablespoons and split
the 16th.




TAKEAWAYS

*No more crime scene investigation

* Getting the answer is the middle, not the end.

*Sometimes | fake student work

¥ 6id @robertkaplinsky

TAKEAWAYS

*No more crime scene investigation

* Getting the answer is the middle, not the end.
*Sometimes | fake student work

* Everyone getting the problem wrong is an
opportunity, not a failure.

¥ 61 @robertkaplinsky
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Before using the Working on the Facilitating the
problem problem conversation

Made a worksheet | Guided students with Shared answers
the worksheet

Selected
Anticipated Monitored Sequenced
Connected

¥ 6id @robertkaplinsky
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TOPICS

of IGNORANCE IS BLISS

o WORKSHEET-IFY

of 5 PRACTICES

O BUILDING THINKING CLASSROOMS
O WHAT I'M STILL WORKING ON

Wi @robertkaplinsky

THE FOURTEEN PRACTICES

. What types of tasks we use 8. [HoWhNEfosterstudent
. How we form collaborative autonomy
groups 9. How we use hints and
. Where students work extensions
. How we arrange the furniture 10. How we consolidate a lesson
. How we answer student 11. How students take notes
questions 12. What we choose to evaluate
. WheERNVherelandihoWitasks! 13. How we use formative
are given assessment
. What homework looks like 14. How we grade

¥ 6id @robertkaplinsky

360 Degree Video Practice >

e ——p  Move device to explore video

>

@ w6 d @robertkaplinsky

BUILDING

THINKING
CLASSROOMS

« MATHEMATICS

M TEAGHING
PRACTICES
FoR ENHANCING
LEARNING

5/1/2026
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DISCUSSION TIME

» How do you think having groups of
three students sharing vertical
whiteboards scattered around the room
impacted the way they interacted?

@ w8 d @robertkaplinsky
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DISCUSSION TIME

» What was the teacher’s role in
facilitating group conversations and
helping them when they got stuck?

EW O d @robertkaplinsky

DISCUSSION TIME

* Why was Group C walking to
check out what other groups
were doinhg a really good sign?

Ew 6 d @robertkaplinsky

DISCUSSION TIME

* What do you notice and wonder about
the way this conversation took place?

@ w6 d @robertkaplinsky

10



TAKEAWAYS

*Small changes make huge differences
*Giving up control is not bad

» Students are more comfortable

Wi @robertkaplinsky

TOPICS
of IGNORANCE IS BLISS
o WORKSHEET-IFY

E(S PRACTICES
E(BUILDING THINKING CLASSROOMS
O WHAT I'M STILL WORKING ON

¥ 6id @robertkaplinsky

TOPICS

EﬁGNORANCE IS BLISS
E{WORKSHEET-IFY

E(S PRACTICES

E(BUILDING THINKING CLASSROOMS
E(WHAT I’M STILL WORKING ON

¥ 61 @robertkaplinsky
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Before using the Shuvgitlgequrabtem Facilitating the
problem withreblelents conversation

Made a worksheet | Stifestsitidentsquith Shared answers
the worksheet
Selected
Anticipated Showbtbititorsmdents Sequenced
Connected
Defronted
VNPS

W €1 @robertkaplinsky Merged with BTC

w Worksheet

BTC

WHAT I’'M STILL WORKING ON

* How much wait time do | give?

* What do conversations look like?

* Who should do the explaining?

*How do | ensure all students are participating?

¥ 6id @robertkaplinsky

DISCUSSION TIME

* What parts of this reinforced what you've
already been working to implement?

* What parts most challenged your beliefs
and/or experiences?

@ w6 d @robertkaplinsky

11
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CHECKPOINTS

& HOW DO WE GET STUDENTS THINKING?
O HOW DO WE DO IT WITH REAL WORLD PROBLEMS?
O HOW DO WE DO IT WITH OPEN MIDDLE PROBLEMS?

1w € d @robertkaplinsky Source: Dan Meyer

00:00
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WISCONSIN INDIANA

Source: Dan Meyer
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Indiana 20 7) Wisconsin 83
(4-6, 0-6 Big Ten) (9-1, 5-1 Big Ten)
Cheek-in Alerts S

12:00 PM ET, Movember 13, 2010
Camp Randall Stadium, MADISON, WI

12 3 4 T
82

NOTICE AND WONDER

* What do you notice about the
video?

* What do you wonder about the
video?

€1 @robertkaplinsky |

height of
the door

211.8 cm

13
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ESTIMATION180.COM

CHECKPOINTS
™ HOW DO WE GET STUDENTS THINKING? place a digit in each box to create a true

Using the digits 0 to 9 at most one time each,

equation with the greatest possible product.
& HOW DO WE DO IT WITH REAL WORLD PROBLEMS?

O HOW DO WE DO IT WITH OPEN MIDDLE PROBLEMS?

@%@ @robertkaplinsky 20 BN OIS Jorud By ) )22 2220202202222)

103 105

14



DISCUSSION TIME PARTS OF A MATH PROBLEM

* Beginning

* Share with your neighbor(s) how you .
each solved the problem. * Middle

* What other correct and incorrect * End
strategies might students use?

ElWw W @robertkaplinsky @ WO dW Orobertkaplinsky

5/1/2026

106 107

Correct Concerns

WO W @robertkaplinsky

108 109

Correct Concerns

* Guess and check without
conceptual understanding

WidW @robertkaplinsky

110 111

15



5/1/2026

Using the digits O to 9 at most one time each,

e Correct Concerns
place a digit in each box to create a true

* Guess and check without

equation with the greatest possible product. conceptual understanding
* Guess and check with
conceptual understanding

Source: openmiddle.com

E WO W @robertkaplinsky B QW @robertkaplinsky

112 113

Using the digits O to 9 at most one time each, Using the digits 0 to 9 at most one time each,
place a digit in each box to create a true place a digit in each box to create a true
equation with the greatest possible product. equation with the greatest possible product.

Source: openmiddle.com Source: openmiddle.com

E WO W @robertkaplinsky B QW @robertkaplinsky

114 115

2
030 Qoo gy, :
A% 361007 e < Correct Concerns
2 Qx 3| = % i + Guess and check without
conceptual understanding

* Guess and check with
conceptual understanding

« Division

WidW @robertkaplinsky

116 117

16
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WidW @robertkaplinsky

118 119

Correct Concerns

* Guess and check without
conceptual understanding

* Guess and check with
conceptual understanding

« Division
« Giant times table

WO JW @robertkaplinsky

120 121

WidW @robertkaplinsky

122 123
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Correct Concerns

* Guess and check without
conceptual understanding

* Guess and check with
conceptual understanding

* Division
* Giant times table
* Prime factorization

E WO W @robertkaplinsky B QW @robertkaplinsky

124 125

Using the digits O to 9 at most one time each,
place a digit in each box to create a true
equation with the greatest possible product.

34 x29and 17 x 58

E WO W @robertkaplinsky B QW @robertkaplinsky

126 127

Source: openmiddle.com

Using the digits O to 9 at most one time each,
place a digit in each box to create a true
equation with the greatest possible product.

Using the digits 0 to 9 at most one time each,
place a digit in each box to create a true
equation with the greatest possible product.

Source: openmiddle.com

WidW @robertkaplinsky

Source: openmiddle.com

WidW @robertkaplinsky

128 129
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Correct Concerns

* Guess and check without
conceptual understanding

* Guess and check with
conceptual understanding

« Division
* Giant times table
* Prime factorization

« Strategic brute force with
calculator

 Brute force with coding

WidW @robertkaplinsky

136 137

1 Factor Factar Product
10 10 100
— 5 40 13 130
results =[] . . —
8 10 18 160
# 10 17 170

for a in range(10, 100):. # factor 1 (10 to 99) B b " i

for b in range(10, 100): # factor 2 (10 to 99) . :
product=a*b # multiply them . u o e

if product < 1000: # keep 999 or less . ® z =
results.append((a, b, product)) > o= om

B QW @robertkaplinsky ; ;E § ;g
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Correct Concerns

* Guess and check without
conceptual understanding
Guess and check with
conceptual understanding

* Math issues
* Students stn

digit multiplication
Division

Giant times table

Prime factorization

Strategic brute force with
calculator

Brute force with coding

W) JW Qrobertkaplinsky

143

Using the digits O to 9 at most one time each,
place a digit in each box to create a true
equation with the greatest possible product.

Source: openmiddle.com

W dW @robertkaplinsky

145

Using the digits O to 9 at most one time each,
place a digit in each box to create a true
equation with the greatest possible product.

Source: openmiddle.com

WidW @robertkaplinsky

147

Correct

* Guess and check without
conceptual understanding

Guess and check with
conceptual understanding

Division
Giant times table
Prime factorization

Strategic brute force with
calculator

Brute force with coding

WidW @robertkaplinsky

144

Correct

* Guess and check without
conceptual understanding

Guess and check with
conceptual understanding

Division
Giant times table
Prime factorization

Strategic brute force with
calculator

Brute force with coding

WidW @robertkaplinsky

146

Correct

Guess and check without
conceptual understanding

Guess and check with
conceptual understanding

Division
Giant times table
Prime factorization

Strategic brute force with
calculator

Brute force with coding

WidW @robertkaplinsky

148
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Concerns
* Math issues

« Students struggle with two-
digit multiplication

» Students lack place value
conceptual understanding

Concerns

* Math issues

+ Students struggle with two-
digit multiplication

+ Students lack place value
conceptual understanding

* Students don't understand
what a true equation is

Concerns

* Math issues

« Students struggle with two-
digit multiplication

« Students lack place value
conceptual understanding

* Students don't understand
what a true equation is
« Open Middle issues

« Students use a digit more
than once.

21
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F Melissa Marks Miss. Shaw
c 12 x 83 = 996 12x83=996 Correct Concerns
* Guess and check without * Math issues
. conceptual understanding o QrELTEg: oo ismes
MaTh KiNg '%$ . digit multiplication.
" " conceptual understanding + Students lack place value
nice, the biggest answers my class were 980 and 996 o et conceptual understanding
* Students don’t understand
« Giant times table what a true equation is
* Prime factorization » Open Middle issues
claire and Oscar lose - Strategic brute force with : f;::i";;"se adigitmore
H j | t' f 83X12=996 calculator * Students l:lse more than
we did 11 x 11 =121 1 asolution o = - Brute force with coding three digits in the product
B WO dW @robertkaplinsky
149 150

Johnny Guzman

there is one greater 97 x 86 + 8342 or 98 x 76 + 8342 Correct Concerns
* Guess and check without * Math issues
conceptual understanding - Students struggle with two-
. « Guess and check with digit multiplication
1 .
MaTh KiNg !%$ Cordova conceptual understanding = tucontelacidplacepalis
. . PRy conceptual understanding
Also a bigger product will be 96x87=8352 ‘ Division I S ——
. « Giant times table what a true equation is
* Prime factorization « Open Middle issues
RULLY DU ns . . . + Students use a digit more
ybreak Stll'att-i\gtlc brute force with s
96 x 87 = 8,352 calculator * Students use more than

sund a higher product. 78 x 96 = 7488 - Brute force with coding three digits in the product

WO JW @robertkaplinsky

151 152

Eric

@ . We found a higher product. 78 x 12 =936
The greatest possible product

found so far is 62 x 15 which

equals 930 but there may be one Amy Smith

even greater. Let us know in the My student and I found 18 x 54 =972 oh yea! We loved this one!
comments what you find.”

J. Kellams
We found 74x13=962

W OdW @robertkaplinsky

153 154
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DISCUSSION TIME

* Which strategy (other than the one you
used) did you like most?

» How does spending time anticipating both
correct and incorrect strategies impact
your ability to facilitate the lesson?

B QW @robertkaplinsky

155 156

When the cook tastes the

soup, that's formative;
when the guests taste the less more

soup' that:s Summative. understanding understanding

B WO dW @robertkaplinsky @ WO dW Orobertkaplinsky

157 158

more understanding # correct answer

less understanding # incorrect answer

3
A
3
4
3
2

B WO dW @robertkaplinsky E1W 0 dW @robertkaplinsky

159 160

23
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Why???

B WO dW @robertkaplinsky Bl QW @robertkaplinsky

161 162

4

BIW 0 dW @robertkaplinsky BIW 0 dW @robertkaplinsky

163 164

Njw B B

more understanding # correct answer

less understanding # incorrect answer

Bl QW @robertkaplinsky El W0 d'W @robertkaplinsky

165 166
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- -——— -

less efficient more efficient
strategies

strategies
less more
understanding understanding

WO W @robertkaplinsky

167 168

DOUBLE-DOUBLES:7:265
CHEESEBURGER 175[3 & 15 58]

HAMBURGER 150 |8

i
FRENCH FRIES 15 !

155 Mk 70
COFFEE 70

171 172

25



173

$0.90
$0.90
$0.90
$0.90
$0.90
$0.90
$0.90
$0.90

$1.75

more efficient strategies

understanding

WdW @robertkaplinsky

175

Correct

* Guess and check without
conceptual understanding

== . Guess and check with
conceptual understanding

* Division
* Giant times table
=P+ Prime factorization

« Strategic brute force with
calculator

=P « Brute force with coding

WidW @robertkaplinsky

177

Extending
Understanding

understanding

less efficient strategies

Concerns

* Math issues
« Students struggle with two-

digit multiplication

+ Students lack place value

conceptual understanding

* Students don't understand

what a true equation is

* Open Middle issues
+ Students use a digit more

than once.

* Students use more than

three digits in the product

less efficient
strategies

less
understanding

less
understanding

WidW @robertkaplinsky

174
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more efficignt strategies

more efficient
strategies

understanding

less efficierft strategies

A PROMPT YOU MIGHT USE

“These are great strategies. What other
ways might we solve this so we can add
more tools for future problems?”

W OdW @robertkaplinsky

178

26
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more efficient strategies

Extending
Understanding

understanding understanding

Improving
Efficiency

BT OdY @robertkaplinsky less efficient strategies

180 181

Correct S A PROMPT YOU MIGHT USE

—_— G d check without * Math i “ i
coLI:rf::trLalcur?gelf‘;vtlang?ng .astuI:::::mggle ith o Our Strategy Worked, but is there a

- Guess and check with digit multiplication more efficient way to think about this

conceptual understanding * Students lack place value

.. conceptual understanding ”

- Division , problem?
. ) * Students don't understand

== - Giant times table what a true equation is

* Prime factorization » Open Middle issues

- Strategic brute force with * Students use a digit more

calculator than once.
* Students use more than

* Brute force with coding three digits in the product

B QW Grobertkaplinsky WwiidW @robertkaplinsky

182 183

more efficient strategies

Extending
Understanding

understanding understanding

Clearing Improving
Hurdles Efficiency

B OdY Grobertkaplinsky less efficient strategies

185 186

27



Correct Concerns

* Guess and check without == + Math issues
conceptual understanding

* Guess and check with
conceptual understanding

digit multiplication

+ Students lack place value
conceptual understanding

* Students don't understand
what a true equation is

== . Open Middle issues

« Students use a digit more
than once.

* Students use more than
three digits in the product

* Division
* Giant times table
* Prime factorization

« Strategic brute force with
calculator

* Brute force with coding

WidW @robertkaplinsky

187

+ Students struggl_e with two-

5/1/2026

MY FAVORITE NO

*Pick a math error

* Share it with the class
* Ask “What in this problem am | happy to see?”
* Ask “Where’s the mistake?”

Source: Leah Alcala

WO dW Orobertkaplinsky

188

more efficient strategies

A PROMPT YOU MIGHT USE

“Just like in a video game, everyone makes
mistakes at first. What matters is learning
from them so we do not repeat them and
can go farther next time. Which mistake
feels most useful to learn from?”

understanding

Clearing
Hurdles

W W @robertkaplinsky

189 191

Correct

* Guess and check without
conceptual understanding

* Guess and check with
conceptual understanding

=P« Division
« Giant times table
=P + Prime factorization

« Strategic brute force with
calculator

* Brute force with coding

WidW @robertkaplinsky

192 193

Extending
Understanding

understanding

Improving
Efficiency

B O Grobertkaplinsky less efficient strategies

Concerns

* Math issues
+ Students struggle with two-
digit multiplication
« Students lack place value
conceptual understanding
* Students don't understand
what a true equation is
« Open Middle issues

« Students use a digit more
than once.

* Students use more than
three digits in the product

28
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A PROMPT YOU MIGHT USE DISCUSSION TIME

“What about this problem makes this
strategy work?” * How can students get correct answers
yet still have less understanding?

» How does viewing students’ work
through the quadrant structure make it
easier to handle most outcomes?

Bl dW @robertkaplinsky ElwQidW @robertkaplinsky

194 196

TOPICS

MHOW SHOULD WE MEASURE A LESSON’S SUCCESS?
WHAT’S AN EXAMPLE WE CAN EXPLORE?

{WHAT ARE OUR FACILITATING OPTIONS?

O WHAT DOES THIS LOOK LIKE IN ACTION?

O CONCLUSION

WO W @robertkaplinsky

197 198

199

29
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DISCUSSION TIME

* What's something you already believed
that was reinforced after watching the

videos?
* What's something that was different than
you expected after watching the videos?

B QW @robertkaplinsky
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. . . ) Using the digits 1 to 9 at most one time each,
Using the digits 1 to 9 at most one time place a digit in each box to make the least

each, place a digit in each box to make possible difference.
the greatest possible sum.

Source: openmiddle.com

G £3c} @robertkaplinsky G £ic} @robertkaplinsky
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What advice would you
give yourself if you were

trying this problem again
for the first time?

G £ic} ©@robertkaplinsky
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CHECKPOINTS
™ HOW DO WE GET STUDENTS THINKING?

& HOW DO WE DO IT WITH REAL WORLD PROBLEMS?
& HOW DO WE DO IT WITH OPEN MIDDLE PROBLEMS?

215

OPEN MIDDLE T OPEN MIDDLE | e ]

CHALLENGING MATH PROBLEMS WORTH SOLVING N ——
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LOOKING FOR AN OPEN MIDDLE BOOK?

EET

10PN ML AT RSB AT LI SRS TURERE, GRAKS 12
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]
How To Use An Open
Middle Problem

link.robertkaplinsky.com/openmiddle

About This Workshop

Problem
Grades gg 2t Unlock Studant Thinking,

ROBERT KAPLINS)y

o Elw 6 d @robertkaplinsky
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Using $he digits 4404,
G most ont Yime each,
place o digipin ead ber

Jo make, Hhehlacopst som

difFecent fhree-digit

Using the digits 4404,
G most one Yime each,
place o digik = cadh bex

o makethe greatest

pro doch

5/1/2026

? numbers that rourd ‘
- 00 - -

fo 500

PN 020

AL AR
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HOW TO IMPLEMENT ENGAGING
PROBLEM SOLVING IN YOUR
MATH CLASSROOM

ROBERT KAPLINSKY

robert@robertkaplinsky.com

robertkaplinsky.com/engaging
@robertkaplinsky
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