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GOALS

o CORRECT ANSWERS = UNDERSTANDING?
1 RECONSIDER USING WORD PROBLEMS
1 RECONSIDER USING WORKSHEETS

RobertKaplinsky.com



E&é&&&&2222&22&&&&2&2&22222222§§§§§§ §
SAME OR DIFFERENT?
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Describe at least three ways in which the problems
are the same and three ways they are different:

A. How many pizzas do you need to buy?

B. You and your seven friends want to have pizza
for dinner. Each person will eat three slices of
pizza. Each pizza has eight slices. How many
pizzas do you need to buy?
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* Robert Kaplinsky
@robertkaplinsky
Which of these are word problems:

A) How many pizzas do you need to buy?

B) You and your seven friends want to have pizza for
dinner. Each person will eat three slices of pizza. Each
pizza has eight slices. How many pizzas do you need to

buy?

#MTBoS #iteachmath

709 votes - Final results




Why do we
have word
problems?




ks

A

v

S ..3; 2

.s..wm

R J2NEY AL
.

y ..-.

LRl
Ml
Peiat® nw.
N .m.. <
m.?......m..

W

R S Y

~

PPt Do B BT o A
B ST s
Sy

ALl
‘e »

R

. . v

IR,

PN 5503 A —— A v P S

. v e e e e BB s e et b L B ) S e b et AR O b By AP TV i N GOy AT WS A A A A




183. DIrECTIONS FOR SOLVING.— Represent one of the un-
known quantities by x, and from the conditions of the problem
Jind an expression for each of the other quantities grven.

Find from the problem two expressions that are equal, and
express them as an equation.

Solve the equation.

51. When the half of a certain number is added to the

number, the sum is as much more than 60 as the number is
less than 65. What is the number? ; D soiras "

52. The difference between two numbers is 8, and the
quotient arising from dividing the greater by the less is 3.
What are the numbers ?

9o. A man left one-half of his property to his wife, one-
sixth to his children, a twelfth to his brother, and the

rest, which was $600, to charitable purposes. How much
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CIRCLE the numbers

BOX the key words

ELHVHNATE Info not needed
SOLVE and check v




How man

there altogether?
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Source: Marilyn Burns



There are 125
sheep and 5 dogs
In a flock. How old

Is the shepherd?










. @ Common Core ] I
/ State Standards

f

Content Standards
Sports Major League baseball has O/\ 8.N5.1,8.NS.2, 8.EE.2

rules for the dimensions of the I rgt:e?atka' Practices
baseball diamond. A model of the + 30 %
diamond is shown.

1. On the model, the distance from
the pitching mound to home plate

is 1.3 inches. Is 1.3 a rational
number? Explain.

2. On the model, the distance from first base to second base
is 2 inches. Is 2 a rational number? Explain.

3. The distance from home plate to second base is v/ 8 inches.
Using a calculator, find /8. Does it appear to terminate or repeat?




When you remove a
problem’s context and it’'s
still solvable, it’'s nothing
more than a worksheet.
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 Why did many of you expect there
to be five of each?

 Why was it not five of each?

 How might they decide on this
combination?

L L LLLLLLLLLLLLC




_ =
[aySB\ poritas, | Doritas,

COOL
RACH

Classic

-

‘M'S& Oassc Potato Caips,  DORITOS® Nacho Cheese Flavored Tortilla Chigs, DORITOS® COOL RANCH® Flavored Tortifa Chips,  CHEETOS® Crunchry Cheese Flavored Seacks,  SUNCHIPS® Orignal Multgrain Ssacks, - FRITOS® Oniginal Com Chips (ANl 1 02 Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTALNET WT. 2007 (1LB.40Z) 567 g




MATH MODELING

1 HOW DO WE MAKE SENSE OF MATH MODELING?
1 IS IT JUST ANSWERING QUESTIONS?

1 HOW IS MATH MODELING USED IN REAL LIFE?

1 HOW DO WE HELP OUR STUDENTS IMPROVE?
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Spies Analysts

Model
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All models are
wrong, but some
are useful.
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‘M'S& Oassc Potato Caips,  DORITOS® Nacho Cheese Flavored Tortilla Chigs, DORITOS® COOL RANCH® Flavored Tortifa Chips,  CHEETOS® Crunchry Cheese Flavored Seacks,  SUNCHIPS® Orignal Multgrain Ssacks, - FRITOS® Oniginal Com Chips (ANl 1 02 Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTALNET WT. 2007 (1LB.40Z) 567 g




Spies Analysts

Model

RobertKaplinsky.com



039999000009000222990%

B EASY TO STORE.

L

THINKING TIME

RobertKaplinsky.comn ?22}22}2}}}}}}}}}}}}}}}}}}}}}}}}}}



Robert Kaplinsky
@robertkaplinsky

Hey #MTBoS, can you do me a favor and
complete this 3 question anonymous survey
about your favorite chips? | need data for a
presentation. Please RT.
goo.gl/forms/etPtujll ... #iteachmath

Please complete this anonymous survey. I'll be using this data in a

intitled form .
presentation.

docs.google.com

8:05 PM - 4 Feb 2018

63 Retweets 45 Likes .@‘0.‘ . .

QO 18 1 63 Q a5 1l




&= Favorite Chips (Responses) [

File Edit View Insert Format Data Tools Form Add-ons Help
® e ~ T 100% - $ % .0 .00 123- Arial - 1 - B I & A-. . - H - A
Timestamp

A B C D E F G H
1 Timestamp lLays (Classic) Doritos (Nacho Cheese) Doritos (Cool Ranch) Cheetos (Crunchy) Sun Chips (Original) Fritos (Original) Time Zone -
2 2/4/2018 20:06:53 6 5 4 2 3 1 Central Time Zone
3 2/4/2018 20:06:55 1 5 6 3 2 4 Eastern Time Zone
4 2/4/2018 20:06:56 5 2 1 3 6 4 Central Time Zone
5 2/4/2018 20:06:57 2 1 6 3 S 4 Pacific Time Zone
6 2/4/2018 20:07:36 4 1 2 3 o 6 Pacific Time Zone
7 2/4/2018 20:08:02 5 1 6 4 2 3 Pacific Time Zone
8 2/4/2018 20:08:05 6 2 4 3 S 1 Pacific Time Zone
9 2/4/2018 20:08:07 4 2 1 S 3 6 Pacific Time Zone
10 | 2/4/2018 20:08:29 5 3 4 1 6 2 Central Time Zone
11| 2/4/2018 20:08:56 4 5 6 1 2 3 Central Time Zone
12 | 2/4/2018 20:09:54 5 6 5 6 5 4 Pacific Time Zone
13| 2/4/2018 20:10:01 4 2 3 1 ¥ 6 Pacific Time Zone
14 | 2/4/2018 20:10:04 6 2 3 1 9] 4 Central Time Zone
15 | 2/4/2018 20:10:04 3 5 6 1 4 2 Central Time Zone
16 | 2/4/2018 20:10:05 4 2 6 1 3 5 Eastern Time Zone
17 | 2/4/2018 20:10:06 3 2 6 S 1 2 Pacific Time Zone
18 | 2/4/2018 20:10:10 4 2 6 3 ) 1 Mountain Time Zone
19 | 2/4/2018 20:10:12 3 1 ) 6 2 4 Eastern Time Zone
20 2/4/2018 20:10:26 5 3 6 2 4 1 Pacific Time Zone

<
+

Sheet3

>

Explore




awone

* The available data includes:

* Lays, Nacho Cheese Doritos, Cool
Ranch Doritos, Cheetos, Sun Chips,
and Fritos ranked from 1 to 6

« Geographic region: West, Central, or
Eastern

L LS




ANALYSTS’ JOBFORTHETOP 1

1. l€olnt all the first place votes for each chip type.

2. IDivide the total first place votes for each chip
type by the total number of votes.

3. IMUltiply thatiffaction| by 20 to find how many
bags there would be in a twenty pack, fotunding

dS hecessary.

RobertKaplinsky.com



Teaching students skills
without chances to apply
them is like teaching a child
to walk and expecting them
to safely exit during a fire.

RobertKaplinsky.com



ANALYSTS’ EXAMPLE




CHIP BAG RESULTS




20. Food Frito-Lay
puts a variety of
flavors in each
package of chips.
Survey your
classmates and use (25 ao?'vfﬂs bortos
proportions to figure
out how many of
each flavor there

\ EASY TO CARRY. EASY TO STORE.

ClaSSIC Mux 20
ShOUId be’ then fill . :'“xuﬁ‘;;a‘;.;l Iz.uwww 20 nam.: 6?9 e
in the blanks.




vV
: @MsHayesOG

We used a @robertkaplinsky video scinario to
talk about chip bags. The lesson here was
how math applies to the real world, solving
word problems, and spies/analysts & =¥ 29
the best part was reading student reflections
of what they learned today @ &

8:32 AM - 14 Feb 2019

2 Retweets 18 Likes @% g &‘ Q ‘.0@

BB 1 2 ¥ s £




Spies get the info.
Analysts use the info
to create the model.




MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
0 IS IT JUST ANSWERING QUESTIONS?

0 HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com
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 Which parts of the plane are the

most critical to protect?
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s How do we find the fastest route
for each customer without
Impacting our other customers?

RobertKaplinsky.com
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W'S& Uassc Potata Caips, 4 DORITOS® Nacho Cheese Flavored Tertilla Chigs, 2 DORITOS® COOL RANCH® Flavored Tortifa Chips, 4 CHEETOS® Crunchry Cheese Flavored Seacks, 2 SUNCHIPS® Orignal MulSigrain Ssacks, 4 FRITOS® Onginal Com Chips (ANl 1 0Z. Each)

I DVIDUAL BAGS: 1 0Z EACH, TOTAL NET WT. 207 (1LB.40Z) 567 g
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 How can we determine if the extra cost of
creating different packages will make us
more mohey?

RobertKaplinsky.com
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Mathematically proficient students
who cah apply what they know are
comfortable making assumptions
and approximations to simplify a
complicated situation, realizing that
these may need revision later.

RobertKaplinsky.com



They routinely interpret their
mathematical results in the context
of the situation and reflect on
whether the results make sense,
possibly improving the model if it
has not served its purpose.

RobertKaplinsky.com



Mathematical modeling is
not just about answering a
question. It’s also about

determining if you're
asking the right question.

plinsky.com



MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

0 HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com
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They used 25 products for a
pregnancy prediction’ score

Including:

e unscented lotion
 mineral supplements
e cotton balls

Source: New York Times

RobertKaplinsky.com
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Priority Is determined by:

» passenger’s fare class

e Itinerary

 frequent flyer program membership
* check-in time

Source: United Airlines

RobertKaplinsky.com
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The stories that show In your News

Feed are influenced by:

 friends you interact with the most

« the number of comments and likes a
post receives

 what kind of story it is (ex: photo, video,
status update)

Source: Facebook

RobertKaplinsky.com



MORE EXAMPLES

« How does US News and World Reports rank colleges?

 How does Google know which results to show?

 How do sports teams know who to draft?

* How does Amazon know what products to recommend?

 How does Zillow estimate home prices?

« How does eHarmony know which people to show you?

 How does a school decide which students should take
advanced math classes?

 How do they figure out who should speak at a conference?

RobertKaplinsky.com



MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

¥ HOW IS MATH MODELING USED IN REAL LIFE?

0 HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com



Name:

Period: Date:

What problem are you trying to figure out?

What estimates do you have?

il

low

Place your estimate on the number line.

high

What info do you already know about the problem?

What info do you We problem?

What is your conclusion¢ How did you reach that conclusion?




FFFFFF

ANALYSTS
AT WORK




MODELING EXAMPLES

1 ELEMENTARY SCHOOL
1 MIDDLE SCHOOL
1 HIGH SCHOOL
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Name:

Period:

Date:

What problem are you trying to figure out?

What estimates do you have?

FoOw man% \oevera%e clhoTees
cre dhere’d

g

low OO high

Place your estimate on the number line.

What info do you already know about the problem?

What info do you need about the problem?

* Tlhere are matn Slovors
and added Qlavors.
e lLemonade T2 HOMMY,

° Row ma\r\%L maTn Slavors
are dlnere’s

¢ How mané added Qlavors
avre dlhere’s

¢ Lan we m™ dhhem all
t\fo%et\fher’g

What is your conclusion¢ How did you reach that conclusion2
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COUNT GROUPS

" no caffeine

ﬁo‘.
SPﬂSd[lOﬂS e Al Urwom Lt
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The main attraction for a busload of Dover fifth-graders was
supposed to be the Museum of Fine Arts, but that all
changed when they stopped by Kelly’s Roast Beef and got a
glimpse of their soda-drinking future.

At the entrance of Kelly’s sat a sleek Coca-Cola Freestyle
fountain crafted to resemble an old-fashioned vending
machine, but with a twist: a touchscreen computer
embedded in the machine gives customers the option of 125
flavors. You can quench your thirst with a Coke or a Sprite,
or try something more exotic — Sprite with Grape or a Hi-C
Orange Vanilla.



@hAlIStars4th

@VgEagles sharing strategies for figuring out
@robertkaplinsky's 3 Act math task: How
many possible combinations of soda are
there in a Coke Freestyle machine?
#WEarelLakota #CocaCola #3actmathtasks
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MODELING EXAMPLES

¥ ELEMENTARY SCHOOL
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Spies Analysts

Model

RobertKaplinsky.com



Name:

Period:

Date:

What problem are you trying to figure out?

What %ﬁ%mes do you have?

O
U \
W ¥ o Es
oL Moch Money wos &lhcd g 5 OOO\ o
SN \ O
o S\Y
w7

Place your estimate on the number line.

What info do you already know about the problem?

What info do you need about the problem?

* Thevre T c o4 of money,
* 14 78 ™ o pfle.
e T4 T8 T bondles.

e 12 % all ahhe same
denomTncd-Ton g

What is your conclusion¢ How did you reach that conclusion2




Name: Period: Date:

What problem are you trying to figure out? What ﬁ%mes do you huveEAO O
O \
oY =
RNow moeh moneé W68 ¢lhod g O
O low O O\high
‘&\\ O O
o O
O B\
w7
Place your estimate on the number line.
What info do you already know about the problem? | What info do you need about the probleme
* There T8 a log of money, e 1s % all ¢he same
* 14 78 T o pfle. denomtncdTon’g
* 14 T8 Tn bondles. ¢ HNow many rOWS aNnd

colomng are dlhered
o MNow mané\o?\\s cre Tn one
SAWetal 9FY

What is your conclusion¢ How did you reach that conclusion2
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Y our work

Mot pile: 24 rows x (| FBREXAS borries = 3,740 bondles

17 roRs X o X 7 bondik

3(7(8\\0%?\6 [e9 = bondles

ndleg

Mo pTle oF moneé
L

3ma\\(?> h(r‘\’ &) 17 rowe XL vrold X

PR daogdles

Nodal bondles: 3,780 % M9 ik 2,961 bondles

o I AU EEY
16! bondles x HGarame—e dle = $19%,050,000

Towa money: 3, ,
Omall pile of Money [vow deep

% bondles 7 bondles
h?%h h?%h
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@WGBulldogs 5th graders were VERY
ENGAGED yesterday with @robertkaplinsky 's
math lesson "How Much Money Is That?!".
Students worked with money, adding &
multiplying numbers, and solving for volume
to estimate the cash! 81 S
#AlIMeansAIIMCSS #mathisfun #mathisreal
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Spies Analysts

Model

RobertKaplinsky.com



Name: Period: Date:

What problem are you trying to figure out? What estimates do you have?
s moch sborser are 20| o —— 53-
ow g

\ag@rs of sqfa%%crcd pTpes s (3 Tnces)
N INCNE

Place your estimate on the number line.

What info do you already know about the problem? | What info do you need about the probleme

* Orne pfle of pipes Ts * Whoad are dhe dtmensTons
Sq/a&%@red. of G pTpe’s

* One pfle of pTpes T8 nod ¢ Whadt ONT-s are we os?n%
s¢a8%ered. 40 measvre’s

* We have 4o compare 30
\ag@rs of eacclh.

What is your conclusion¢ How did you reach that conclusion2










Y our work

r\&m—sq,a&%@rcd pipes 5¢088Lcred pipes
3 - N
S Sla- -
I ..
[pToe = h em FpTpe = Ih am
3 pipes = Sh em S pipes = €°¢ em
> pTpes = dh em >plpes = & em

30 pipes = 0 em S0 pipes = E& lem




STAGGERED PIPES
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Working on @robertkaplinsky's Staggered
Pipes prob 2day and modeling it w/ cups.
Great prob!
robertkaplinsky.com/work/staggered...
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MODELING EXAMPLES

¥ ELEMENTARY SCHOOL
¥ MIDDLE SCHOOL
¥ HIGH SCHOOL




MATH MODELING

¥ HOW DO WE MAKE SENSE OF MATH MODELING?
o IS IT JUST ANSWERING QUESTIONS?

¥ HOW IS MATH MODELING USED IN REAL LIFE?
v HOW DO WE HELP OUR STUDENTS IMPROVE?

RobertKaplinsky.com



oscussoume |||

 Why should we reconsider using :
word problems? '
 How is math modeling different |
from traditional word problems?

RS




GOALS

o CORRECT ANSWERS = UNDERSTANDING?
o RECONSIDER USING WORD PROBLEMS
1 RECONSIDER USING WORKSHEETS

RobertKaplinsky.com



GOALS

1 WHAT’S WRONG WITH WORKSHEETS?

1 WHAT SHOULD WE BE DOING INSTEAD?
JHOWDOWEDOIT IN OUR CLASSROOMS?
1 WHERE DO WE GET MORE PROBLEMS?

1 WHAT COMES NEXT?

RobertKaplinsky.com



Algebra 1

One-Step Equations
Solve each equation.

1) 26=8+v

3) 15+ b =23

5 ) m+4=-12

Name

Date

2) 3+ p=8

4) -15+n=-9

6) x—-7=13

Period



NAME W

Solving squations using inverse operations

Why shouldn’t some
cats play cards?

DIRECTIONS: Solve each equation by using the inverse
operation. Use a calculator where necessary. Find your
answer in the decoder. Each time your answer occurs in ( M
the decoder, write the letter of the problem above it. '

1. 3 +g=13 (g= )

2. 34=a:2 (a= )
3. h=10 (h= ) .
16 10. 90= 3| (I= )
4. 159=d-18 (d = ) 7. 1=67 li= ) 11. 7.2 = 0.36n (n = )
2.3
5. 132 =mx11 (m= )
8. 2.5e=40 (o= ) 12, b=231 (b= )

_— b
5
6. 150 = 210 (o= __ )

9. 180 =1-36 (t= ) 13. 4¢c =60 (c= )




WORKSHEET CONCERNS

plinsky.com



WORKSHEET CONCERNS

plinsky.com



GOALS

¥ WHAT’S WRONG WITH WORKSHEETS?

0 WHAT SHOULD WE BE DOING INSTEAD?
0 HOW DO WE DO IT IN OUR CLASSROOMS?
1 WHERE DO WE GET MORE PROBLEMS?

0 WHAT COMES NEXT?

RobertKaplinsky.com



Solve for x.

21 +x =70



Using the digits 1 to 9 at most one time each, fill in
the boxes to create two equations: one where x has a
positive value and one where x has a negative value.
You may reuse digits for each equation.

RobertKaplinsky.com



Using the digits 1 to 9 at most one time each, fill
In the boxes to create an equation where x has
the greatest possible value.

RobertKaplinsky.com



RobertKaplinsky.com

Robert Kaplinsky
arobertkaplinsky

MS & HS #MTBoS Ts, please ask your Ss
these 3 ?s and put the % who answered
correctly here:
docs.google.com/forms/d/e/1FAIl .... Answers
at top of form.

sing the digits 1 to 9, at most one
ach, create two equations: one whg
As a positive value and one where
Bs a negative value.

Solve for Xx.

21+x =7

sing the digits 1 to 9, at most one
ach, create an equation where x ha
'e greatest possible value.

RobertKaplinsky.com

% 54 Hid " EEEERN
. |
36 54
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Problem 1 Problem 2 Problem 3




What is the perimeter
of a rectangle that
measures 8 units by 4
units?







List the dimensions of a
rectangle with a
perimeter of 24 units.






What is the greatest
area you can make
from a rectangle with a
perimeter of 24 units?

RobertKaplinsky.com
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L First attempt:

f = _‘.

Points: /2 attempt

axt-attempt?

\\\‘
o —

/2 explanation

Second attempt:

Points: /2 attempt

ea
YA

nation

/2 exple




Fourth attempt: Points: /2 attempt /2 explanation
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11 units

1 unit

10 units

2 units

RobertKaplinsky.com



Fourth attempt: Points: /2 attempt /2 explanation

| |

\L *\}l
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Fifth attempt: - /\ Points: /2 attempt /2 explanation l
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Depth of Knowledge Matrix - Elementary & Secondary Math

Topic

Adding Whole Numbers

Money

Fractions on a Number Line

Area and Perimeter

Subtracting Mixed Numbers

CCsS
Standard(s)

« 1.NBT.4
e 2.NBT.5

e 2.MD.8

¢ 3.NF.2

e 3.MD.8
e 4.MD.3

e 5.NF.1

DOK 1
Example

Find the sum.

44 + 27 =

If you have 2
dimes and 3
pennies, how
many cents
do you have?

Which point is located at%

below?

L M N
I e e e e e
0 2

Find the perimeter
of a rectangle that
measures 4 units
by 8 units.

Find the difference.

51 42_
2 3

DOK 2
Example

Using the digits 1 to 9
at most one time each,
fill in the boxes so that
you make a true
equation.

L +583=1

Make 47¢ in
three
different
ways with
either
quarters,
dimes,
nickels, or
pennies.

Label the point where%

belongs on the number line
below. Be as precise as
possible.

List the
measurements of
three different
rectangles that
each has a
perimeter of 20
units.

Using the digits 1 to 9 at most
one time each, fill in the boxes to
create three different mixed
numbers that will make the
equation true. You may reuse
the same digits for each of the
three mixed numbers.

4 1
5-— ==3—
5 L. 20

DOK 3
Example

Robert
« Kaplins

Using the digits 1 to 9
at most one time each,
fill in the boxes to
make the largest sum.

Make 47¢
using exactly
6 coins with
either
quarters,
dimes,
nickels, or
pennies.

Using the digits 0 to 9 at most
one time each, create five
fractions with a digit for each
numerator and denominator
and place them all on a
number line.

What is the
greatest area you
can make with a

rectangle that has a

perimeter of 24
units?

Using the digits 1 to 9 at most
one time each, fill in the boxes to
make the smallest difference.

ky More free DOK 2 & 3 problems available at openmiddle.com © 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.18




Depth of Knowledge Matrix - Elementary & Secondary Math

Topic

Surface Area and
Volume

Probability

Transformations

Factoring
Quadratics

Quadratics in Vertex
Form

CCSS

Standard(s) |

e« 6.GA4
7.G.6

e 7/.SP5
e 7/.SP.7

« 8.G.1
e G-CO.5

e A-SSE.3a

o F-IF.7a

DOK 1

Example

Find the surface
area of a
rectangular prism
that measures 3
units by 4 units by
5 units.

What is the probability of
rolling a sum of 5 using
two 6-sided dice?

Rotate the image below 90°
counterclockwise about point D
and reflect it A

across a ”%

horizontal line.

Find the factors:

2x2 +7x+3

Find the roots and
maximum of the
quadratic equation
below.

y=-3(x—4)>-3

DOK 2

Example

List the
measurements of
three different
rectangular prisms
that each have a
surface area of 20
square units.

What value(s) have a
1/12 probability of being
rolled as the sum of two
6-sided dice?

List three sequences of

transformations that take pre-

image ;
A 1Y
B
1]
Pre-l mage mage

Find three different
integers to put in
the blank that will
make the quadratic
expression
factorable.

X2+ x+4

Create three
equations for
quadratics in vertex
form that have roots
at 3 and 5 but have
different maximum
and/or minimum
values.

DOK 3

Example

<

What is the
greatest volume
you can make with
a rectangular
prism that has a
surface area of 20
square units?

Robert
Kaplinsky

Using the digits 1 to 9 at
most one time each, fill in
the blanks to make this
sentence true.

Rolling a sumof __ on
two  -sided dice is the
same probability as rolling
asumof ontwo -
sided dice.

More free DOK 2 & 3 problems available at openmiddle.com

ABCD to

image

A'B'CD'.

What is the fewest number of
transformations needed to take
pre-image ABCD to image A'B'C'D"?

B
A
D
C &
C
B
o
Pre-Image Image

Fill the blank by
finding the largest
and smallest
integers that will
make the quadratic
expression
factorable.

2x2 +3x+

Using the digits 1 to
9 at most one time
each, fill in the boxes
to create a quadratic
equation with the
largest maximum
value.

) +

y=—_l(x—|

© 2017 Robert Kaplinsky, robertkaplinsky.com
Version 1.17




Depth

Topic

of Knowledge Matrix - Elementary Math

Adding 1-Digit Numbers (< 5)

Equality

Interpreting Data

Money

CCSS Stand.

« K.OAS

e« 1.0A.7

« 1.MD.4

« 2.MD.8

DOK 1
Example

Solve.

34+ 1=

Determine whether the
number sentence is true or
false.

4+1=5-2

How many people were

surveyed?
3 ——

2_

1 =

Blue Red Yellow

Favorite Color

If you have 1 quarter, 4
dimes, 2 nickels, and 3
pennies, how many cents do
you have?

DOK 2
Example

Using the digits 1 to 5 at
most one time each, fill in the
boxes to create two true
number sentences.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create two true number
sentences.

Make a graph that shows a
possible result of 7 students’

favorite color.
3 ——

2_

1 —

Red
Favorite Color

Make 72¢ in two different
ways with either quarters,
dimes, nickels, or pennies.

DOK 3
Example

Robert

Using the digits 1 to 5 at
most one time each, fill in the
boxes to create a true
number sentences with the
greatest possible sum.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create a true number
sentence with the greatest
possible value.

Make a graph that shows a
possible result of 7 students’
favorite color with red being

the most popular color.
3 —

2_

Red Yellow
Favorite Color

Make 72¢ using exactly 9
coins that are either quarters,
dimes, nickels, or pennies.

I(z More free DOK 2 & 3 problems available at openmiddle.com © 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.3

Kaplinsky




Depth

Topic

of Knowledge Matrix - Elementary Math

Subtracting 3-Digit Numbers

Operations with Time

Comparing Fractions

Multiplying Decimals

CCSS Stand.

« 3.NBT.2

« 3.MD.1

e 4.NF.2

« 5.NBT.7

DOK 1
Example

Solve.

821 — 357 =

What time will it be 14
minutes after 1:27 pm?

Place a < or > between the
two fractions to make a true
number sentence.

4 3

7 5

Solve.

3.4 x25=

DOK 2
Example

Using the digits 1 to 9 at
most one time each, fill in the
boxes to make two different
pairs of three-digit numbers
that form a true number
sentence.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make a time that is 4:37
pm.

 minutes after

pm

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create two different
fractions: one that is less than
one half and one that is more
than one half.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make a true number
sentence.

X 32=

DOK 3
Example

Robert
{ Kaplinsky

Using the digits 1 to 9 at
most one time each, fill in the
boxes to make a difference
that is as close to 329 as
possible.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make the latest possible
time.

| minutes after

More free DOK 2 & 3 problems available at openmiddle.com

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create a fraction that is as
close to 5/11 as possible.

Using the digits 1 to 9 at most
one time each, fill in the boxes
so that the product is as close
to 50 as possible.

© 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.3




Depth of Knowledge Matrix - Secondary Math

Topic

Dividing Fractions

Solving Two-Step Equations

Exponents

Solving Equations with
Variables on Both Sides

CCsS
Standard(s)

e 6.NS.1

e 7.EE.4a

« 8.EE.1

e 8.EE.8
e A-REIL3

DOK 1
Example

Evaluate.

2
5

A
9

Solve for x.

2x+3 =9

Evaluate.

34

Solve for x.

3x+2=—-2x+4

DOK 2
Example

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make two different pairs of
fractions that have a quotient

3

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create two equations: one
where x has a positive value
and one where xhas a
negative value.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make two true number
sentences.

Using the digits 1 to 9 at most
two times each, fill in the
boxes to make an equation
with no solutions.

DOK 3
Example

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make two fractions that
have a quotient that is as
close to 4/11 as possible.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to create an equation where x
has the greatest possible

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make a result that has the
greatest value possible.

Using the digits 1 to 9 at most
one time each, fill in the boxes
so that the solution is closest
to zero.

Robert
£ Kaplinsky

More free DOK 2 & 3 problems available at openmiddle.com © 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.8




Depth of Knowledge Matrix - Secondary Math

Topic Geometric Proofs Complex Numbers Trigonometric Functions Definite Integrals
CCssS e G-CO.11 e N-CN.2 e F-TF.3 « N/A
Standard(s)
DOK 1 Add one geometric marking to | Multiply the binomials. Evaluate. Solve.
Example demonstrate the quadrilateral
is a square. | A 6 3
1 1 (3 + 4i)(2 + 3i) Sin > x” dx
2
i
DOK 2 Use exactly five geometric Using the integers -9 to 9 at Using the digits 1 to 9 at most | Using the digits 1 to 9 at most
Example markings to show that a most one time each, fill in the | one time each, fill in the boxes | one time each, fill in the boxes
quadrilateral is a square. boxes twice: once to make a to make two true number to make a positive and a
positive real number product sentences. negative solution.
and once to make a negative
real number product. T[
(00 + )
DOK 3 What is the |least number of Using the integers -9 to 9 at Using the digits 1 to 9 at most | Using the digits 1 to 9 at most
Example geometric markings needed to | most one time each, fill in the | one time each, fill in the boxes | one time each, fill in the boxes
demonstrate that a boxes to make a real number | to find the function’s greatest | to make a solution that is as
quadrilateral is a square? product with the greatest possible value. close to 100 as possible.
value.
()0 + )] sin==T
Robert ! : : )
( Ka P“ n sky More free DOK 2 & 3 problems available at openmiddle.com © 2017 Robert Kaplinsky, robertkaplinsky.com

Version 1.8




Depth of Knowledge Matrix — Third Grade Math

Topic Rounding Adding 3-Digit Numbers Subtracting 3-Digit Numbers Multiplying Multiples Of Ten
CCSS Stand. |« 3.NBT.1 « 3.NBT.2 e 3.NBT.2 e 3.NBT.3
DOK 1 Round to the nearest Add. Solve. Multiply.
Example hundred.
436 253+ 419 = 821 — 357 = 4 x 60
DOK 2 Using the digits 0 to 9 at Using the digits 1 to 9 exactly | Using the digits 1 to 9 at most | Using the digits 0 to 9 at most
Example most one time each, place a | one time each, place a digit one time each, place a digit in | one time each, place a digit in
digit in each box to make two | in each box two times: once | each box to make two each box to make two
different three-digit numbers | to make a sum that is greater | different pairs of three-digit different true number
that round (to the nearest than 700 and once to make a | numbers that form a true sentences: one with a product
hundred) to 500. sum that is less than 700. number sentence. You may that’s less than 500 and one
You may reuse all the digits reuse all the digits each with a product that's greater
....................................... o =11 for each sum. difference. than 500. You may reuse all
........................... the digits each product.
T N T 291=
+ . x 0=
DOK 3 Using the digits 0 to 9 at Using the digits 1 to 9 exactly | Using the digits 1 to 9 at most | Using the digits 0 to 9 at most
Example most one time each, place a | one time each, place a digit one time each, place a digit in | one time each, place a digit in
digit in each box to make the | in each box to make the sum | the boxes to make a each box to make a product
greatest possible three-digit as close to 1000 as possible. | difference that is as close to that’s as close to 500 as
number that still rounds (to | o 329 as possible. possible.
the nearest hundred)to 500, | | i i
Robert ! : )
( Ka P“ n sky More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com

Version 1.1




Depth of Knowledge Matrix — Fourth Grade Math

Topic Fractions on a Number Line Comparing Fractions Adding Mixed Numbers Comparing Decimals
CCSS Stand. |« 4.NF.2 e 4.NF.2 e 4.NF.3a e 4.NF.7
DOK 1 Which point is located at 7 Compare the fractions using a | Find the sum. Compare the decimals using a
Example below? 12 <, >, or = sign. <, >, or = sign.
L M N O 3 4 5 /
A4 - = 3§+ 2§_ 6.714 8.023
0 1 1 8 7

DOK 2 Label the point where% Using the digits 1 to 9 at Using the digits 1 to 9 at most | Using the digits 0 to 9 at most
Example belongs on the number line most one time each, place a | one time each, place a digit in | one time each, place a digit in

below. Be as precise as digit in each box to create a each box to make a true each box to create two

possible true statement. equation. different decimals: one that is

greater than 5 and one that is
. : o e less than 5.
0 1 L = | | ] et e et e
--------------------------------------------------- 8 ... 8 .. 8

DOK 3 Using the digits 0 to 9 at Using the digits 1 to 9 at Using the digits 1 to 9 at most | Using the digits 0 to 9 at most
Example most one time each, place a | most one time each, place a | one time each, place a digit in | one time each, place a digit in

IR

digit in each box to create
five fractions and place them
all on a number line with the
correct order and spacing.

digit in each box to create a
fraction as close to one as
possible.

each box to make a true
equation with the smallest
possible sum.

each box to create two
decimals that are close to 5 as
possible but also equally far
away from 5.

FretmsEIay  pEreomsEny pERrGaaseRey gesmreaaseny

Version 1.1




Depth of Knowledge Matrix — Fifth Grade Math

Topic Evaluating Expressions Rounding Decimals Multi-Digit Multiplication Multiplying Decimals
CCSS Stand. | 5.0A.1 e 5.NBT.4 e 5.NBT.5 e 5.NBT.7
DOK 1 Evaluate the expression. Round the decimal to the Find the product. Solve.
Example nearest tenth.
56 +(8—-1) 7163 37 x 45 3.4 x 25 =
DOK 2 Using the digits 0 through 9, at Using the digits 0 to 9 at Using the digits 0 to 9 at most | Using the digits 1 to 9 at
Example most one time each, place a digit | most one time each, place a | one time each, place a digit in | most one time each, fill in
in each box to create two true digit in each box to create each box to create a true the boxes to make a true
statements: one where the value two different decimals that | equation. number sentence.
on each side of the equal sign is are equivalent when
greater than 30 and one where it's | rounded to the nearest || @ X """""""""" = - X 3.2=
less than 30. You may reuse all the | tenth.
digits for each equation.
(Y =)
DOK 3 Using the digits 0 through 9, at Using the digits 0 to 9 at Using the digits 0 to 9 at most | Using the digits 1 to 9 at
Example most one time each, place a digit | most one time each, place a | one time each, place a digit in | most one time each, fill in
in each box to create the greatest | digit in each box to create each box to create a true the boxes so that the
possible value. two different decimals that | equation with the greatest product is as close to 50 as
are equivalent when possible product. possible.
=( = )= 4+ x rounded to the nearest
tanth and have the least y ....................... T N ................... _
possible value. sl T e
Robert : ! : )
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Depth of Knowledge Matrix — Sixth Grade Math

Topic

Percent of a Quantity

Ratios and Unit Rates

Dividing Fractions

Multiplying Decimals

CCSS Stand.

e 6.RP.3c

e 6.RP1&6.RP.2

e 6.NS.1

e 6.NS.3

DOK 1
Example

Evaluate.

24 is 30% of what number?

Fill in the blank to make an
equivalent ratio.

7 =8:14

Find the quotient.
4 2

9 5

Find the product.

3.74 - 4.29

DOK 2
Example

Using the digits 0 to 9 at
most one time each, fill in the
boxes to make two true
statements without rounding.
You may reuse all the digits
for your second statement.

Using the digits 0 to 9 at most
one time each, fill in the boxes
to make an equivalent ratio.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make two different pairs of
fractions that have a quotient
of 2/3. You may reuse all the
digits for each equation.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make a whole number
product.

DOK 3
Example

Robert
{ Kaplins

Using the digits 0 to 9 at
most one time each, fill in the
boxes to make a true
statement with the greatest
possible whole without
rounding.

Using the digits 0 to 9 at most
one time each, fill in the boxes
to make an equivalent ratio
with a unit rate that has
greatest possible value.

one time each, fill in the boxes
to make two fractions that
have a quotient that is as
close to 4/11 as possible.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make a product with the
greatest possible value.

ky More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com
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Depth of Knowledge Matrix — Seventh Grade Math

Topic

Markup & Discount

Unit Rates with Fractions

+ and - Rational Numbers

x and + Rational Numbers

CCSS Stand.

« 7.RP.3

« 7.RP.1

e 7.NS.1

e 7.NS.2

DOK 1
Example

Find the final price of a $75
item after a 45% discount.

Find the unit rate.

Find the sum.

12+ -7

Find the quotient.

-3 7

4 5

DOK 2
Example

Using the digits 0 to 9 at
most one time each, fill in the
boxes to create two true
statements without rounding.
You may reuse all the digits
for each statement.

discount costs 5

Using the digits 0 to 9 at most
one time each, fill in the boxes
to create two unit rates. You
may reuse all the digits each
equation.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create two equations.
You may reuse all the integers
for each equation.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create two equations.
You may reuse all the integers
for each equation.

DOK 3
Example

Robert
{ Kaplinsky

Using the digits 0 to 9 at
most one time each, fill in the
boxes to create the least

expensive item after discount.

iitemata | H i

discount costs S

Using the digits 0 to 9 at most
one time each, fill in the boxes
to create a unit rate with the
greatest possible value.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create an equation
where each side has the
greatest possible value.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create a quotient
with the greatest possible

Version 1.1




Depth of Knowledge Matrix — Eighth Grade Math

Topic

Approximating Irrationals

Properties of Exponents

Scientific Notation

Pythagorean Theorem

CCSS Stand.

« 8.NS.2

« B8.EE.1

 B8.EE4

 B8.G.8

DOK 1
Example

The irrational number 70 is
between which two integers?

Simplify.

Simplify.

2-107* - 5-107

Find the length of the missing

side.
V
ey

DOK 2
Example

Using the digits 0 to 9 at
most one time each, fill in the
boxes twice to make two
different true statements.
You may reuse all the digits
for each statement.

. is greater than __

and less than

Using the integers -9 to 9 at
most one time each, fill in the
boxes twice to make a positive
product and a negative
product. You may reuse all the
integers each product.

Using the digits 1 to 9 at most
one time each, fill in the boxes
twice to make a product that
equals 800,000,000. You may
reuse all the digits for each
product.

....................

Using the digits 0 to 9 at most
one time each, fill in the boxes
to find two pairs of possible
lengths for the missing sides.

Mot drawn
to scale

DOK 3
Example

Robert
{ Kaplinsky

Using the digits 0 to 9 at
most one time each, fill in the
boxes twice to make the
greatest possible irrational
number.

isgreaterthan |

and less than

Using the integers -9 to 9 at
most one time each, fill in the
boxes to make a product that
is as close to zero as possible
without being exactly zero.

Using the digits 1 to 9 at most
one time each, fill in the boxes
to make the greatest product.

More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com

Using the digits 0 to 9 at most
one time each, fill in the boxes
to find the lengths of the
missing sides such that the
missing leg’s length is as long
as possible.

Mot drawn
to scale

Version 1.1




Depth of Knowledge Matrix — Algebra 1 (Integrated 1)

Topic

Solving Equations with
Variables on Both Sides

Factoring Quadratics

Quadratics in Vertex Form

Adding polynomials

CCSS Stand.

« A-REIL3

e A-SSE.3a

e F-IF.7a

e A-APR.1

DOK 1
Example

Solve for x.

3x+2=-2x+4%

Find the factors:

2x% + 7x + 3

Find the roots and
maximum of the quadratic
equation below.

y=-3(x—4)?-3

Add the polynomials.

(4x% —3x + 1) + (—6x?% + 5x)

DOK 2
Example

Using the digits 1 to 9 at
most fwo times each, fill in
the boxes to make an
equation with no solutions.

Find three different
integers to put in the
blank that will make
the quadratic
expression factorable.

x4+ _x+4

Create three equations for
quadratics in vertex form
that have roots at 3 and 5
but have different
maximum and/or minimum
values.

Using the integers —9 to 9 at most one
time each, place an integer in each box to
make two expressions: one that has three
or more terms and one that has fewer
than three terms. You may reuse all

the integers for each expression.

DOK 3
Example

Robert
{ Kaplinsky

Using the digits 1 to 9 at
most one time each, fill in the
boxes so that the solution is
closest to zero.

Fill the blank by
finding the largest and
smallest integers that
will make the
quadratic expression

- | factorable.

2x2 4+ 3x+

Using the digits 1 to 9 at
most one time each, fill in
the boxes to create a
quadratic equation with
the largest maximum
value.

y=—_lx=_ )+

Using the integers —9 to 9 at most one
time each, place an integer in each box to
create a polynomial with the least amount
of terms.

More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com
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Depth of Knowledge Matrix — Geometry (Integrated 2)

Topic

Equation of a Circle

Central, Inscribed, & Circumscribed Angles

Perpendicular Lines

Area on a Coordinate Plane

CCSS Stand.

¢« G-MG.1

¢« GC2

e G-GPE.5

« G-GPE.7

DOK 1
Example

Write the equation of a
circle with a radius of 7

units.

If the measure of angle
AOB is 40°, what is the
measure of angle ACB?

Determine whether the
lines are perpendicular.
3x +4y =7

_Z +5
y—3x

Find the area of the triangle
with vertices at (-4, -1), (-2,
5), and (3, -3)

DOK 2
Example

Using the digits 1 to 9
at most two times
each, place a digit in
each box to make two
circles: one with an
area of less than 100
units? and one with
more than 100 units?.

Using the digits 0 to 9 at most one time
each, place a digit in each box two times:
once where the central angle is greater
than 130° and once where it is less than
130°. You may reuse all the digits each
time.

central angle
measure =

inscribed angle §
measure = i

Not drawn
to scale

circumscribed :
angle measure = § H

Using the digits 0 to 9 at
most one time each, fill
in the boxes to create
two perpendicular lines.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create coordinates
that represent the vertices of
two triangles: one with an
area of less than 55 units? and
one with an area of more than

55 units?, e
You may A: ( by Ld )
euse all B :( - J — )

DOK 3
Example

IR

Robert
Kaplinsky

Using the digits 1 to 9
at most two times
each, place a digit in
each box to make a
circle with the least
possible area.

Using the digits 0 to 9 at most one time
each, place a digit in each box so that the
central angle has the greatest possible
value.

central angle

measure =

inscribed angle
measure =

Not drawn
to scale

circumscribed H
angle measure = § i H

Using the digits 0 to 9 at
most one time each, fill
in the boxes to create
two perpendicular lines
whose solution is as
close to the origin as
possible.

the integers

each time.

Using the integers -9 to 9 at
most one time each, fill in the
boxes to create coordinates
that represent the vertices of
the triangle with the smallest
possible area.

A1)
B:(77)

More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com
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Depth

Topic

of Knowledge Matrix — Algebra 2 (Integrated 3)

Rational Function Features

Square Root Function Features

Exponential Function Features

Logarithmic Function Features

CCSS Stand.

e F-IF.7d

e F-IF.7b

e F-IF.7e

e F-IF.7e

DOK 1
Example

Identify the function’s vertical
asymptote and its solution.

5
+-3

y:x—l—B

Find the domain and x-
intercept of the square root
function.

y=—-5Vvx+7+3

Find the y-intercept of the
exponential function.

}F: _2.3(1‘4‘1] _|_4,

Find the y-intercept of the
logarithmic function.

y=3log.(x —(—4))+ 4

DOK 2
Example

Using the integers -9 to 9, at
most one time each, fill in the
boxes to create a rational
function, its vertical
asymptote, -

and its y = S

. X+
solution. -
solution: x =

vertical 5 =
asymptote:

Using the integers -9 to 9, at

most one time each, fill in the
boxes to create a square root
function, its domain, and the

x-intercept.

domain: x =
x-intercept: (|| | ])

Use the integers -9 to 9, at
most two times each, fill in the
boxes to create an exponential
growth function with its y-
intercept.

y-intercept: (0 ) )

Using the integers -9 to 9, at
most one time each, fill in the
boxes and create a logarithmic
function with its corresponding
y-intercept.

DOK 3
Example

Using the integers -9 to 9, at
most one time each, fill in the
boxes to create a rational
function, its vertical
asymptote, and the greatest

possible |
solution. Y =5+
solution: x =
vertical 5 =
asymptote:
Robert
< Kaplinsky

Using the integers -9 to 9, at
most one time each, fill in the
boxes to create a square root
function, its domain, and the
greatest possible x-intercept.

domain: x =
x-intercept: ( , )

Use the integers -9 to 9, at
most two times each, fill in the
boxes to create an exponential
growth function with the
greatest possible y-intercept.

y-intercept: (0 ,| )

Using the integers -9 to 9, at
most one time each, fill in the
boxes to create a logarithmic
function with the greatest
possible y-intercept.

y-intercept:" .(U,' )

More free DOK 2 & 3 problems available at openmiddle.com © 2019 Robert Kaplinsky, robertkaplinsky.com
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Chrissy Day
@ChrissyDay1974

| LOVE Open Middle @robertkaplinsky second graders
were working on - Make the smallest

difference possible using the digits 1-9 once only. The

conversation and perseverance was something | had
never seen from these kids!

5:20 PM - Mar 9, 2019 - Twitter for iPhone

6 Retweets 62 Likes

RobertKaplinsky.com



RobertKaplinsky.com

Delaina Ellis @dellis5th - Jan 11

It was an @openmiddle showdown in 5th grade! They could NOT stop!
One student even asked me for his paper during recess so he could try to
get even closer! #wearegrandview #iteachmath #mtbos #productivestruggle




| Wendy Kozina
\ @wkozina

Kids begging for more time and yelling, “No” when |
asked if they wanted a hint! Amazing activity
@robertkaplinsky @openmiddle

Taqtins Toe the Whols BAAIS | Ihomngy 17 o moml s L

1:30 PM - Mar 8, 2019 - Twitter for iPhone

14 Retweets 98 Likes

RobertKaplinsky.com



My first time trying an @openmiddle problem with my students today.
Wasn't sure how it would go or if they'd solve it. After a few minutes going
at it (and coming up with more than one solution) they asked “can we do
another one?” “That was fun - we should do it more!”

. Marguerite Spriggs @mspriggs30 - Nov 16, 2018

RADICAL EQUATIONS

Directions: Using the digits 0-9 at most one time each, make ,‘,ff‘f, equations

RobertKaplinsky.com
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o Katherine MacKenzie
=7 @kmackenzie7

-

Tried an @openmiddle problem (for the 1st time) with
my calculus crew. Left it on the board went to grab a
photocopy before class start. Came back and Ss were
crowded around the board sharing ideas. It's was
magical. | *must* bring these to all my classes #MTBoS
#iteachmath

UATIVE POWER RULE

ns: Use the digits 1 to 9, at most one time eac
:es to create a true derivative statement.

2:17 PM - Apr 18, 2019 - Twitter for iPhone

20 Retweets 156 Likes
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GOALS

¥ WHAT’S WRONG WITH WORKSHEETS?

¥ WHAT SHOULD WE BE DOING INSTEAD?
0 HOW DO WE DO IT IN OUR CLASSROOMS?
1 WHERE DO WE GET MORE PROBLEMS?

0 WHAT COMES NEXT?

RobertKaplinsky.com



HOW DO WE DO IT?

* Open Middle Worksheet

RobertKaplinsky.com



Name: Period: Date:

First attempt: Points: /2 attempt /2 explanation

What did you learn from this attempt?2 How will your strategy change on your next attempt?

Second attempt: Points: /2 attempt /2 explanation




First attempt: Points: /2 attempt /2 explanation

What did you learn from this attempt? How will your strategy change on your
next attempt?




= O X

Closest to 1000 - Google Slides X & Presentation Session x + E Student Strategy Tracker (Grad X +
& 8 app.peardeck.com/presenter/tvfkmygyt/dash?returnTo=gslides i E?!. O O %N if’_?‘*.' : _ # docs.google.com/document/d/111t6LARIKZLAZUFN70OsiXL1crBmc1FsAFGWd... LB ¥ Q C
= B8 @ | Sortby: Time xtsne o 1142 Students Student Strategy Tracker (Grades 6t012) & B & =) .
e 1 2 e 10 et File Edit View Insert Format Tools Add-ons Help Lastedit was yesterday at11
-+ + i~ ~ | A P 100% - Normal text = Times New.. = 12 - B I U A &
Directions: Using the digits 1 to 9 exactly one time each, place a . 5 3 4 BT
T —n digit in each box to make the sum as close to 1000 as possible.
pumn:m II:u gihe -Ig.f: I.: ) maThe -.-.-: ||;- #ach place
C e Strategy Student Name(s) and Notes Order
+.J I+ Guess and check
(Students are picking all
3 digits randomly)
—= What did iﬂu learn from this lﬂt,pl'? How will your strategy change on your next attempt?
Py ey e A Guess and check followed
: by strategic digit swapping
+ + f Pasar (] Slite
b )] A Students, draw anywhere on this sidel Aingmtl e
T ———— : -
_ & Robert Thomas ﬁ Q § H

Begin with estumated values
that roughly sum to 1000
Obwetoms L e dys 1 0 wetly ana roe uch, sore o and then try to make the
numbers accordingly,

. e !
Directions: Using the digits 1 to 9 exactly one time each, place a
" digit in each box to make the sum as close to 1000 as possible. Begin with estimated values
B . that roughly sum to 1000
" and then try to make the
LI B, pEEsssEEEE, Fessssssn -E # # -u-uui ;--uuqu F] # nmbers accordingl}__
ot e e s e v, t ,7 E : + .3 ,g 4 g : + ! ﬁ followed by strategic digit
i: : swapping
+ + Sassssaes A TIIIIIIL] Ea " Nenssnans & Nesmanaas o % @ smmmaw -
Ry i Students don’t understand
- What did you learn from this attermpt? How will your strategy change on your next attempt? VHIICY Beity ca be wdpped
— to without changing values
I tned
:I|I;“ -I:l |l‘: I:..I.:.I,:u; a _....._..I.,.-.u-::.l-:::-r :-.1.-..-_'-_..;: I x_ﬁ s r Studl&IlIS dOﬂII 'L'I.I].df_‘]'StﬂIld

which digits can be swapped

to change values.
10 of 12 Responses @ Student-Paced u ° - N
Show Responses  Stop Student-Paced




HOW DO WE DO IT?

* Open Middle Worksheet
» Classwork

 Homework

* Assessments
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GOALS

¥ WHAT’S WRONG WITH WORKSHEETS?

¥ WHAT SHOULD WE BE DOING INSTEAD?
¥ HOW DO WE DO IT IN OUR CLASSROOMS?
0 WHERE DO WE GET MORE PROBLEMS?

0 WHAT COMES NEXT?

RobertKaplinsky.com



Home" Kinder~ 1stGr~v 2ndGr~ 3rdGr~ 4thGr~ 5thGr~ 6thGr~ 7thGr~ 8thGr~ HighSchool~ About~ Submit BESERgliSh =

/(( )

*CHALLENGING MATH PROBLEMS WORTH SOLVING - [T

Get an Open Middle sticker

DOWNLOAD OUR FAVORITE PROBLEMS FROM EVERY GRADE LE\IEI.
~ \ 77 BROWSE BY COMMON CORE STATE STANDARDS

] 3¢ e : .'- : 77
Get Our Favorite Problems _ {/ Select Category v
(27 ;:' :‘ :’H“ / \\

4)
\ 7,
<

OPEN MIDDLE WORKSHEET

English (student version)
English (document camera version)
English (Google Doc version)

WANT GOOGLE SLIDE VERSIONS OF ALL PROBLEMS? prend shudentverdiod)

French (document camera version)
HERE'S OUR GROWING COLLECTION , ,

French (Google Doc version)
Spanish {student version)

Get Google Slide Versions Spanish (document camera version)

Spanish (Google Doc version)

NUMBER TILES
Printable PDF with the digits 0 to 9

Printable PDF with the integers-9to 9

WANT TO SHARE OPEN MIDDLE WITH OTHERS?

BROWSE BY DEPTH OF KNOWLEDGE LEVEL



Home Kinder v 1stGr v P2adGr= 3rdGr = 4thGr~ b5thGr~ 6thGr~ 7thGr~ 8thGr~ HighSchool~ About~ Submit BESEnghsh =

Home > Grade 2 > Close to 1000

CLOSE T0 1000

Directions: Using the digits 1 to 9 exactly one time each, place a digit in each box to make the sum as close

OPEN MIDDLE STICKERS

i Get a Middle sticke
to 1000 as possible. Get an Open Middle sticker

gl.l..'l.lg ;llll.".lg ;...I.'..? g-.-...'..é gl'.ll.lllé gll'...lllé g'..l.l..z g........E E'.'l."l..g BRUwSE BY CUMMUN coRE STATE STANDARDS
:\uuooo--lf: :\o-c-'--nj io--nl-'-of: i.lll.i'.j :\--.-a-lnj io-olu-.-j Et-co-nu.o': E‘--co--l.f: i-on.-lluj Select Category b
Hint A
How do you know you can’t get any closer to 1000? What should be true about the hundreds OPEN MIDDLE WORKSHEET
places of your three numbers? How do the tens places affect your answer? English (student version)
English (document camera version)
English (Google Doc version)
Answer A

French (student version)

Lots of answers will get you 999. One would be 247 + 563 + 189. French (document camera version)

Is exactly 1000 even possible? Here’s a Geogebra tool you can use to check your answer. French (Google Doc version)

Spanish (student version)
Source: John Ulbright and Robert Kaplinsky Spanish (document camera version)

Spanish (Google Doc version)

(=) Print
MMBER TAES

Printable PDF with the digits 0 to 9

Printable PDF with the integers-9to 9
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GOALS

¥ WHAT’S WRONG WITH WORKSHEETS?

¥ WHAT SHOULD WE BE DOING INSTEAD?
¥ HOW DO WE DO IT IN OUR CLASSROOMS?
¥ WHERE DO WE GET MORE PROBLEMS?

0 WHAT COMES NEXT?

RobertKaplinsky.com



L e
WHAT COMES NEXT?

Try Open Middle problems out
with your students

02 RAERARNII XN DD DD PP 22222222222222222222222220222222222227.



GOALS

¥ WHAT’S WRONG WITH WORKSHEETS?

¥ WHAT SHOULD WE BE DOING INSTEAD?
¥ HOW DO WE DO IT IN OUR CLASSROOMS?
¥ WHERE DO WE GET MORE PROBLEMS?
7 WHAT COMES NEXT?

RobertKaplinsky.com



OPEN MIDDLE PROBLEMS

ﬁ/WHY DO WE NEED THEM?
MV\IHY ARE THEY DIFFERENT?
M{-IOW DO YOU IMPLEMENT THEM?
ﬁ-IOW DO YOU CREATE YOUR OWN?




e e e BN N _EE . S 0D

n Open Middle @openmiddle - Jan 11

I_I.d-\-I.! f:u\ﬂﬁﬂnu“:ﬂlﬂlln :HHF- s o m e e dm L-l.i-h.i-ln.l- ‘I'.H.I“ Lo IA,L“! L F_ SN

Open Middle
@openmiddle

Hey @openmiddle fans, we want to hear from
you. Why do you use our problems with your
students” Share your success stories or

lessons learned.

RETWEETS  LIKES - ,
7 6 ALIEFRME  Ma

2:10 PM - 11 Jan 2017

4 8 3 7 ¥ 6

* ) X L .




fffféfiiéféféféfféiféféffifiifnféffff%%ii%iii?%

b
build ¢ pt I d t d g I ad to :
great conversatl nd help u

-?????W”’?’333333333333333333333333333333333333




GOALS

o CORRECT ANSWERS = UNDERSTANDING?
o RECONSIDER USING WORD PROBLEMS
o RECONSIDER USING WORKSHEETS

RobertKaplinsky.com



Home" Kinder~ 1stGr~v 2ndGr~ 3rdGr~ 4thGr~ 5thGr~ 6thGr~ 7thGr~ 8thGr~ HighSchool~ About~ Submit BESERgliSh =

/(( )

*CHALLENGING MATH PROBLEMS WORTH SOLVING - [T

Get an Open Middle sticker

DOWNLOAD OUR FAVORITE PROBLEMS FROM EVERY GRADE LE\IEI.
~ \ 77 BROWSE BY COMMON CORE STATE STANDARDS

] 3¢ e : .'- : 77
Get Our Favorite Problems _ {/ Select Category v
(27 ;:' :‘ :’H“ / \\

4)
\ 7,
<

OPEN MIDDLE WORKSHEET

English (student version)
English (document camera version)
English (Google Doc version)

WANT GOOGLE SLIDE VERSIONS OF ALL PROBLEMS? prend shudentverdiod)

French (document camera version)
HERE'S OUR GROWING COLLECTION , ,

French (Google Doc version)
Spanish {student version)

Get Google Slide Versions Spanish (document camera version)

Spanish (Google Doc version)

NUMBER TILES
Printable PDF with the digits 0 to 9

Printable PDF with the integers-9to 9

WANT TO SHARE OPEN MIDDLE WITH OTHERS?

BROWSE BY DEPTH OF KNOWLEDGE LEVEL



Home Kinder v 1stGr v P2adGr= 3rdGr = 4thGr~ b5thGr~ 6thGr~ 7thGr~ 8thGr~ HighSchool~ About~ Submit BESEnghsh =

Home > Grade 2 > Close to 1000

CLOSE T0 1000

Directions: Using the digits 1 to 9 exactly one time each, place a digit in each box to make the sum as close

OPEN MIDDLE STICKERS

i Get a Middle sticke
to 1000 as possible. Get an Open Middle sticker

gl.l..'l.lg ;llll.".lg ;...I.'..? g-.-...'..é gl'.ll.lllé gll'...lllé g'..l.l..z g........E E'.'l."l..g BRUwSE BY CUMMUN coRE STATE STANDARDS
:\uuooo--lf: :\o-c-'--nj io--nl-'-of: i.lll.i'.j :\--.-a-lnj io-olu-.-j Et-co-nu.o': E‘--co--l.f: i-on.-lluj Select Category b
Hint A
How do you know you can’t get any closer to 1000? What should be true about the hundreds OPEN MIDDLE WORKSHEET
places of your three numbers? How do the tens places affect your answer? English (student version)
English (document camera version)
English (Google Doc version)
Answer A

French (student version)

Lots of answers will get you 999. One would be 247 + 563 + 189. French (document camera version)

Is exactly 1000 even possible? Here’s a Geogebra tool you can use to check your answer. French (Google Doc version)

Spanish (student version)
Source: John Ulbright and Robert Kaplinsky Spanish (document camera version)

Spanish (Google Doc version)

(=) Print
MMBER TAES

Printable PDF with the digits 0 to 9

Printable PDF with the integers-9to 9
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Kapl'nSky Problems Blog Professional Development About

Home

| share
that create problem solvers, not robots.

Download my favorite lessons for elementary, middle, and high school.

What happens next?

Get my free lessons and resources. Learn tips from my book, webinars, Take one of my online workshops for
and blog. more support.




( ’ RObert  TAKE MY WORKSHOP
L4 s
KapllnSkY Problems Blog Professional Development About
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Get My Emails

Do you like the ideas you're
reading? If so, you'll love having
the best ones sent to you via

email!

First Name

Last Name
How Much Money Do You How Many Ducklings Are
Earn For 1,000,000 Streams There?
On SPOtify? Email address

Zip Code (optional)

Job Role(s)

B Elementary School
Middle School

High School
How Many Hanukkah Candles When Will The Winning Higher Education
Will We Need? Minecraft Pickaxe Finish? Teacher Training

SIGN ME UP!

—




Scary &
Dangerous










WHY WE SHOULD RECONSIDER

USING WORKSHEETS AND WORD
PROBLEMS (AND WHAT WE
SHOULD BE DOING INSTEAD)

ROBERT KAPLINSKY WANT THE RESOURCES?

robert@robertkaplinsky.com Dowhnload them at

robertkaplinsky.com robertkaplinsky.com/svmi

@robertkaplinsky



