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“How are you challenging in math?”

“An effective teacher provides students

with appropriate challenge, encourages
perseverance in solving problems, and

supports productive struggle in learning
mathematics.”

NCTM, Principles to Actions, p. 11






Goals for Mathematics Differentiation

 Students have curriculum-aligned opportunities for students to
enrich/deepen/extend their understanding of content.

 Students are provided with problem solving experiences - engaging
in a task for which the solution method is not known in advance.

 Students have some opportunity for choice and self-regulation.

 Students have an opportunity to work independently or
collaboratively.

 Students have opportunities to develop the Standards for
Mathematical Practice.




Math Menus

A math menu i1s “a collection of
activities for students to do [that] may
provide classwork for several days, a
week, or for a longer period of time.”

Marilyn Burns, 1992, p. 37
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Math Menu
Grade 4, Unit 2

Math Menus - Setting Up

e Construction

Intermediate School:

7 StUdent Record Sheet ® Mrs. Balewa — 10 students
e 6 Main Course Tasks o

restling with ® Ms. Roberts — 19 students
« 6 Dessert Tasks I st
clsmames b e 0sgood—33 students
DI T .
There is only one class of 4 graders, and there are twice as many
7 u‘ 6" graders as there are 5" graders. What grade does each teacher
* Formatting

* 1 page per task
 NOT worksheets
* NOT packets




Math Menus - Setting Up

 Main Courses can be completed in any order.

* All Main Courses are successfully completed before
moving on to Desserts.”

« Desserts can be completed in any order.

 There are no time limits or initial expectations for
efficiency.

e Students choose to work independently, collaboratively,
or both.
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Math Menus - Selecting and Developing Tasks

What Fraction is White? Stamps on History Elevenses 2
Unk 4 20D Lo 4 ixC@ Ut 4 ADv-A
The strips below each equal one whole. Find the fraction of each The table below provides information about 12 famous women Use the standard multiplication algorithm to calculate the
strip that is white. who have left their stamps on history. Use the information to following products.
determine each woman'’s age when she died, and how many years 132x11
passed between the year she died and when she was 253 x 11

commemorated on a United States postal stamp. Challenge
yourself to use multiple subtraction strategies!

421 x11
271 x11

Year of | Yearof | Ageat 636 x11

'm M m.

What do you notice about the products? Use your observations to
————r— — —r ~— predict the products of 354 x 11, 545 = 11, and 724 = 11. What do
Martha Washington 1731 1202 1502 you think will happen with 584 x 11? Check your predictions!

Betsy Ross 1752 1835 1852
Sojourner Truth 1797 1883 1985 Can you use your observations to solve the following problems?
Susan B. Anthany 1820 1505 1535
Harriet Tubman 1820 1913 1978
Elzabeth Blackwell 1821 1910 1973 _ x11=9922
Clara Barton 1821 1912 1548
Helen Keller 1880 1968 1580 __x11=7887
Georgla O'Keeffe 1887 1585 1556
Amelia Earhart 1837 1837 1563
Rosa Parks 1913 2003 2013

_x11=3432

* Calodated age at death may be irecour e . If the woman died befor her Birthday In that pewr, 1he would be
ore pour poenger than cakulates
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Math Menus - Selecting and Developing Tasks

The Answer Is...

e 4 XCF

Let’s turn things around again. In this task, you are given the
answer. Write story problems that result in the following answers.
Make sure that your question uses reasonable measurements!

The answer is 158 grams.
. Write a story problem involving addition of two or more
numbers.
. Write a story problem involving subtraction of two numbers.

The answer is 726 milliliters.
. Write a story problem involving addition of two or more
numbers.
. Write a story problem involving subtraction of two numbers.

The answer Is 56 kilometers.
. Write a story problem that needs two steps in order to solve
it. For example, you may need to add and then multiply in
order to solve the problem.

Capyright © 2017 by Fleditie Mach Concepn

Abundant Numbers
Unk & DXC-8
A factor is a whole number that divides evenly into another

number. Factors of 24 can be found by finding all the pairs of
numbers that multiply together to make 24:

1x24 2x12 3x8 4x6

If we leave out the original number, 24, and add all the other
factors, the sum is 36:
142+43+446+48+412=36

We call 24 an abundant number, because 24 s less than the sum of
its factors (36), not including itself.
1. Find five other abundant numbers.
2. What kinds of numbers can never be abundant numbers?
Why not? Explain your reasoning.

Capyright © 2047 By Fladitie Mach Cancaps

ABC

Undt § AV

In the multiplication below, some of the digits have been replaced
by letters and others by asterisks. Where a digit has been replaced
by a letter, the same letter Is used each time, and different letters
have replaced different digits. Reconstruct the original
multiplication problem.

Capyright © 13370007 by the Unkwaty of Camdedgs. ™ tack hat been adaptad with permibaion by the NRCH
Posiect 5t B Unbvardty of Cambridge:
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Math Menus - Selecting and Developing Tasks

Our Favorite Resources

» Teaching Children Mathematics - Problem Solvers, Math by the
Month

» Mathematics Teaching in the Middle School - Palette of Problems

e The Curriculum .
/ . Problem Solving
» Turning around or opening up problems in All Seasons
* Problems in a new context
» Working backwards

* Problem Solving Books




Math Menus - Selecting and Developing Tasks

Our Favorite Resources

« www.youcubed.org
« 5% grade
» Division

Broken Eggs

Number Sense
7 8 9 10

Multiplication

Patterns and
Products

Number Sense 4 5

6 7 MP5 MP7

How Many Rows?
How Many in Each
Row?

Number Sense

5] 6 7

MP5 MP6

Multiplication

Border Problem

Painting Youcubed

Generalization
Number Sense
Pattern Recognition
Shape & Space 5 6
10
MP3
MP6
3D Shapes
Geometry Modeling

Patterns Surface Area

W

7

7

Trap the Zoid

Modeling Shape & Space
4 5 6 MP1

MP4 MP7 Geometry

L

Squares Upon
Squares

Generalization




Our Favorite Resources
» https://nrich.maths.org/

* Division
» Ages 11-14

Primary Secondary Early
Students Students Years

:*NRICH @ © @ @ @

‘ Resources for ages 5-11

Primary Secondary
Teachers Teachers

Topics Search NRICH

Events Publications PD

Welcome to the home of rich mathematics

Teachers

Free resources and curriculum
mapping documents

Early Years
Primary
Secondary, Post 16 and STEP

Primary Pupils
1

-~

% L
'

We hope that the interactivities in
these latest tasks will make you
curiouser and curiouser.

See all problems Open for Solution
See all Resources for ages 5-11

seae [N

Secondary Students

We invite you to undertake some
Dynamic Explorations and
investigate interactively!

See all problems Open for Solution
See all Resources for ages 11-18




Math Menus - Selecting and Developing Tasks

Primary Secondary Early Primary Secondary Topics Search NRICH

Our Favor‘ite Resou rceS 3 ‘ Students Students Years Teachers Teachers
R NRICH (G1) e @ Events Publications PD

e https://nrich.maths.org/

7/ Welcome to the home of rich mathematics
e Division

» Ages 11-14 3388

Age 11 to 14 *k

Using some or all of the operations of addition, subtraction, multiplication and division and using the
digits 3, 3, 8 and 8 each once and only once make an expression equal to 24.

Skeleton
Age 11 to 14 *ik

Amazing as it may seem the three fives remaining in the following " skeleton' are sufficient to reconstruct
the entire long division sum.

The Remainders Game

- Age 7 to 14 * X

? A game that tests your understanding of remainders.



ABC

Undt § AV

In the multiplication below, some of the digits have been replaced

Math Menus - Selecting SURTOMIDLEY o ctters snd others by asteisks. Where a digt has been replaced

Our Favorite Resources
* https://nrich.maths.org/

* Division
« Ages 11-14

by a letter, the same letter is used each time, and different letters
have replaced different digits. Reconstruct the original
multiplication problem.

Primary ¢
Students

. “NRICH @

Resources for age

Welcome to the home

Teachers

Free resources and curriculum
mapping documents

Early Years
Primary
Secondary, Post 16 and STEP

Capyright © 13300007 By the Unkwaty of Camdodps. Thia ik hat been acdaptad with permbaion by the NRICH
Poggect 31 O Lndvareey of (ambeidge nodchmate ocg




KenKen Again

Unie & DOC-A

Math Menus - Selecting and [Esslusslomdisilountnbotiby

KenKen puzzles provided for this task, the numbers 1, 2, 3, and 4
only appear once in each row and each column. The bold, outlined
sections indicate what numbers add, subtract, multiply, or divide

to the number provided.
Our Favorite Resources Complete this KenKen puzzle, and the two other puzzles on the
sheet provided.
e Puzzles!
« KenKen

s https://www.kenkenpuzzle.com

Condian bn 3 reaglmzaved rademark of Mooy, LIC. Puazie contaar coperighe aekisn Puazie LLC AR righes ressrved.




Math Menus - Selecting and

Our Favorite Resources

 Puzzles!

 KenKen
« Kakuro

* https://www.kenkenpuzzle.com
e https://krazydad.com/

Introducing... Kakuro Puzzles!

Ut € DC-F

To solve the Kakuro puzzle below, fill in the white squares with the
numbers 1 through 9, without repeating any numbers in any row
or column. In the shaded squares, the numbers above a diagonal
indicate the sum of the numbers in that row (going across). The

numbers below a diagonal indicate the sum of the numbers in that
column (going down). Solve the puzzle!
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Math Menus - Selecting and

Our Favorite Resources

e Puzzles!
* KenKen
« Kakuro
e Futoshiki

e https://www.kenkenpuzzle.com
* https://krazydad.com/

Fascinating Futoshiki

Uak 7 ADv-E

To solve a Futoshiki puzzle, fill in the squares so that the numbers
1, 2, 3, and 4 are used once in each row and once in each column.
The < and > signs show the relationship between two neighboring
squares. Good luck!

I
000d

No00
000

Be sure to grab the supplement that goes with this task. It has an
extra Futoshiki puzzle for you to do!

Capyright © 2056 By KrasyDed care. This pessie At Semn usad with parmistion from An Bangardeer 5t EnoyOad com.
Mors Fumaehic puciee a0 be fowed ot bope foarpdad comyPuscahikd/.




Nonograms

Unke 7 AV

Math Menus - Selecting and [t

Our Favorite Resources

e Puzzles!
* KenKen
« Kakuro
e Futoshiki
« Nonograms

s https://www.kenkenpuzzle.

numbers above each column Indicate how many squares are
shaded in each run in that column. The numbers to the left of each
row indicate how many squares are shaded in each run in that row.
There Is always at least one white space between each run of

shaded squares.

The numbers 1 and 3 above this colums
indicate that there are two rurs of shaded

squares. The first ree & 1 square, and the
second ren is 3 squares. Al least one

wnshaded square separates the two rarm.

The numbers 1 and 1 before this row
indicate that there are two ruess of shaded
squares in the row. The fiest ren is 1 square,
and the second run is 1 square. At last one
usshaded squarn separale the Dwo russ,

com

e https://krazydad.com/

Solve the three nonograms on the separate sheet!

Capyright © 2047 By Fladitie Mach Concapn
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Math Menus - Selecting and

Our Favorite Resources

e Puzzles!
* KenKen
« Kakuro
e Futoshiki
« Nonograms

e https://www.kenkenpuzzle.com
» https://krazydad.com/

 No Sudoku?!?!
 Search Sudokus on NRICH

Multiplication Equation Sudoku

Unk 4 ADVE

Like the standard Sudoku, this variant has two basic rules: each
column, each row, and each box (3 x 3 subgrid) must have the
numbers 1 through 9; and no column, row, or box can have two
squares with the same number.

The Sudoku below Is a bit different, however. At the bottom and

right side of the grid are numbers, each of which is the product of
the squares in that row or column marked by asterisks.

For example, the first

row of the puzzle has

four squares with
asterisks; the product

of the four numbers in [T
these squares is 840. | .
Solve the puzzle!

40 576 & 180 W8 33} 1 T2

Capyright © 133700007 By the Unkewaty of Camdedps. ™ie ek hae been acaptad with permibazion by the NRICH
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Math Menus - Selecting and Developing Tasks

What to Avoid: umberiee e

Use multiplication and division to find the path through this maze.
You may move horizontally, vertically, or diagonally. You may not

» Games that require more than one person [t siaivimans s

» Skills practice (that isn’t more than that) EEEEEE

» Regurgitation tasks
 Write a letter....
 Make a video....

* Giving instructions on how to solve

Extra Challenge: Design your own multiplication and division
number maze. Make sure there is only one route through your




Math Menus - Selecting and Developing Tasks

What to Aim for:

Balance

Relevant Contexts
New Contexts
Variety

Novelty
Representation
Assessment

Story Problem Mashup 2

Unk 2 ADV-A

Girls on the Run has been meeting for four weeks, and attendance
has been increasing. Each girl is determined to finish a Girls on the
Run 5K in November! For each of the problems below, write an
equation, find a solution, and label your answer.

1. At the fourth Girls on the Run session, the girls altogether ran
54 kilometers. If each girl ran 2 kilometers, how many girls
attended the fourth session?

. At the second session, there were 15 girls in attendance. One
third of these girls each ran 3 kilometers. The rest ran 2
kilometers. How many kilometers did the girls run altogether
in the second session?

. There are 14 elementary schools in Bellingham. There are 440
snack packages to be equally distributed to the 14 schools for
their Girls on the Run programs. How many snack packages
should each school get?

. A box can hold 70 snack packages for easier delivery to the
schools. How many boxes does the Girls on the Run staff need
in order to transport all of the snack packages?

. If 308 girls participate in the 5 kilometer event in November,
and everyone finishes, how many kilometers will they have
run in the event?

Capyright © 2017 by Fladitie Mach Concapn







Questions?
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