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Source: http://www.corestandards.org/other -resources/key -shifts -in-mathematics/



What is the
perimeter of a
rectangle that
measures 8 units

by 4 units?
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List the

dimensions of a
rectangle with

a perimeter
of 24 units.
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Why?
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Source: http://www.cde.ca.gov/ta/tg/sr/documents/cstrtgmath3.pdf



What is the perimeter
of a rectangle willk
\that measures 8 units
by 4 units?
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Of all the
rectangles with a
perimeter of 24
units, which one
has the most area?
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DEFINING THE PROBLEM

AStudents appear to demonstrate
“deep, authentic command of
mathematical concepts” when given
commonly used problems.

AHowever with more challenging
problems, the same students seem to
no longer demonstrate that
command.
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ADDRESSING THE PROBLEM

AFirst, we must have a clear understanding
about why these problems are different
from one another.

ANext, we need to practice using these
problems so that we understand how
students may react to them.

ALast, we need a source that can provide us
with a variety of free problems.
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ADDING DECIMALS

Use the numbers 1
through 9, exactly
onhe time each, to
fill in the boxes
and make three
decimals whose
sum is as close to 1
as possible.
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Depth of Knowledge Matrix - Elementary Math

Topic

Adding 1-Digit Numbers (< 5)

Equality

Interpreting Data

Money

CCSS Stand.

o K.OAS

e 1.0A.7

« 1.MD.4

o« 2.MD.B

DOK 1
Example

Solve.

3+1=

Determine whether the

number sentence is true or
false.

441=5-2

How many people were

Blue Rad Yallow
Favorite Color

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

DOK 2
Example

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

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

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

favorite color.
3 —

r

1_

Red
Favarite Colar

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

DOK 3
Example

Robert
( Kaplinsky

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

Use the digits 1 to 9, at most
one time each, to fill in the

boxes to create a true number

sentence with the greatest
paossible value.

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

the most popular color.
3 —e

2 =

1 =

Red Yellow
Favorite Color

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

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



Depth of Knowledge Matrix - Elementary Math

Topic

Subtracting 3-Digit Numbers

Operations with Time

Comparing Fractions

Multiplying Decimals

CCSS Stand.

e 3.NBT.2

e 3.MDA1

« 4NF.2

e OS.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 x 2.5 =

DOK 2
Example

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

Use the digits 1 to 9, at most
one time each, to fill in the
boxes to make a time that is

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

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

DOK 3
Example

Robert
( Kaplinsky

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

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

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

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

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

© 2017 Robert Kaplinsky, robertkaplinsky.com



Complex or
Complicated?
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method

Using an electric mixer, whip the butter until it is pale. This will take at least 5
minutes on high.

Gradually add in the icing mixture and vanilla until well combined.

With the mixer running, add in food colouring until you get to the Cookie
Monster colour. This may be a lot if you are using liquid food colouring or a
little if using gel food colouring.

Add in the milk and mix until the frosting puffs up.

Fill a piping bag with a fluted nozzle and pipe on icing.

With the writing icing, place black spots on the marshmallows for pupils.
Place on each cupcake.

Cut cookies in half and place in 'mouth’'.
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DOK FLOWCHART ___

Source:
Tracy Watanabe
@tracywatanabe

Depth of Knowledge (DOK) Flowchart for Questions

Is there a right or
wrong answer?

Yes No

Are students recalling something Is this a question or task that is
they’ve learned before? new/fairly new to students?

Yes Not exactly No, they’ve been
investigating it for an

Is it a skill br concept? extended time (EG PBL)

(EG cause/effect,
inferring, summarizing)

Yes ot

exactly

Look at
verbs on Based on.

DOK wheel @) DL This flowchart by Tracy Watanabe. is licensed under a
. reative Commons Attribution 3.0 Unported Licens:
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Source: Penny Lund mm E analyze critique synthesize
develop a logical argument create  apply concepts

Created by Penny Lund 2013

isntitelementary.blogspot.com/
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DOK LEVEL DIFFERENCES

Level 1: Recall & Reproduction Level 3: Strategic Thinking

A Often a trivial application of facts. A Usually requires critical thinking

A Generally requires little effort about how to approach a problem.

beyond remembering a formula. A May be multiple answers or a

A Usually only one answer. single optimal answer.

A Often challenging enough to make
your head hurt.

Level 2: Skills & Concepts Level 4: Extended Thinking
A Usually requires more than one AThese are generally represented by
step to solve. performance tasks or problem-

A Often multiple answers. based lessons.
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First attempt: Points: /2 attempt /2 explanation

What did you learn from this attempt? How will your strategy change on your
next attempt?
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Fourth attempt: Points: /2 attempt /2 explanation
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What did you learn from this attempt? How will your strategy change on your next attempt?







