Math processes are

ways we think about
and do math.

Math processes
will help you solve
problems.
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“Math Processes
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@ Make sense of problems and
persevere in solving them.

Reason abstractly
and quantitatively.

(3 | Construct viable arguments
and critique the reasoning
of others.

Model with mathematics.

@ Use appropriate tools strategically.

@ Attend to precision.

Look for and make use
of structure.

Look for and express regularity
inrepeated reasoning.

Problem Solving Handbook

There are good

.l Thinking Habits ‘For |
. each of these math |
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Make sense of problems and
persevere in solving them.

Good math If they get
thinkers make ~ ~  stuck, they dont
sense of problems £ . gveup.
and think of ways e il

. to solve them. |

Anton buys 2 laptops for $600 each
and a printer that costs $99. He has
a $50 off coupon. How much does

I know and what I am
_ trying to find. What I Know:
A enemapeerll - T * Anton has a $50 coupon.
* Anton buys 2 laptops for $600 each.
* Anton buys a printer for $99.

What I need to find:
* The total amount Anton will pay.

Thinking Habits

Be a good thinker! These questions can help you.

« What do | need to find?
« Whatdo | know?

- What's my plan for solving
the problem?

- What else can | try if |
get stuck?

» How can | check that my
solution makes sense?
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Reason abstra.ctly
and quantitatlvely.

Good math thinkers
know how to think about words
and numbers to solve problerﬁ?

Derrick buys 6 games that cost a total of

I drew a bar $150. How much does each game cost?

diagram that shows how
the numbers in the Prob|em Cost of $150

garnes =

are related.
6 games —>| ¢

!

¢ cost of
each game

I50 + 6 =¢

Thinking Habits
Be a good thinker! These questions can help you.

« What do the numbers and
symbols in the problem
mean?

« How are the numbers or
quantities related?

+ How can | represent a
word problem using
pictures, numbers, or
equations?

Problem Solving Handbook




Construct viable arguments

and critique the reasoning
ofothers,

,./ “—u‘_-h"‘—\_
e

e

/f Good math thinkers us R
[ math fo explain why they are right. |
\\They can talk about the math that

\\K\_ofhers do, too. .

Molly says that every fraction whose

denominator is twice as great as its

numerator is equivalent to % Do you
T

- agree? Explain.
, I wrote a \\ 2 3
[ clear argument with " Yes, Molly is correct. Every fraction that has

“ words, numbers, | a denominator that is twice as great as its
. and symbols. - numerator can be written as an equivalent

P

fraction by dividing both the numerator and

denominator by the same non-zero number.

Thinking Habits

Be a good thinker! These questions can help you.

. « How can | use numbers, « What questions can |
objects, drawings, or ask to understand other
actions to justify my people’s thinking?

?
argument? « Are there mistakes in

. Am | using numbers and other people’s thinking?

?
symbols correctly? - Canlimprove other

. Is my explanation clear people’s thinking?

?
and complete? « Canlusea

counterexample in
my argument?

Problem Solving Handbook




& , ematics.
o4 Model with math

" Good math thinkers
choose and appl

~ know fo show and o

from everyday life. ”

-.]'_ can use what

1 know about division {o solve |
this problem. Ican draw a

. picture fo help. -

?{ =

SCE O
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y math they

lve problems

Jasmine has a strip of wo?d th.at is

75 centimeters long. She is going :co saw
it into 5 equal pieces. How long Wl!l each
piece of wood be if the strip is cutinto

5 equal pieces?

?

Thinking Habits

Be a good thinker! These questions can help you.

- How can | use math |
know to help solve this
problem?

. Hoyv can | use pictures,
objects, or an equation to
represent the problem?

» How can | use numbers,
words, and symbols to
solve the problem?

Problem Solving Handbook




Use appropriate
tools strategically.

_ ” Good math thinkers
" know how to choose the right tools
to solve math problems.

o

"1 decided to use @ | Harry said that the angle made at the
protractor because back point of home plate is an acute
. L could measure the angle. Is Harry correct? Justify your
~__angles directly. - argument

Harry is incorrect. The angle is a right angle because
it has a measure of 90°.

Thinking Habits

Be a good thinker! These questions can help you.

« Which tools can | use?

- Why should I use this
tool to help me solve the e
problem? ; :

5
-,:

« |s there a different tool
| could use?

- Am | using the tool [
appropriately? /#

Problem Solving Handbook




" Good math thinkers are.
careful about what they wr'i’r:
and say, §0 their ideas abou |

math are clear.

Bill has 125 oranges. He puts 6 oranges
into each box. How many boxes does he

=i I was Pr'ecise with i 3 need?
( my work and the way that /125 +6=20R5

te my solution. .
\HIWT'O € )’ 7 120 oranges WI'” fit into 20 boxes.

So, Bill needs 2! boxes for |25 oranges.

Thinking Habits

Be a good thinker! These questions can help you.

+ Am | using numbers,
units, and symbols
appropriately?

* Am | using the correct
definitions?

* Am | calculating
accurately?

« Is my answer clear?

cation ™

Pl’Oblem SOIVmg Handbook =3 pé.arSOnEd“




Look for and make
use of structure.

Gisodl math Hhinksrs ook
for patterns or relationships in
math to help solve problems.

| I broke
numbers apart
o multiply. There are 5,280 feet in 1 mile.

How many feet are in 3 miles?

5,280 feet = | mile

3 x 5,280 = 3 x (5,000 + 200 + 80)
= (3 x 5,000) + (3 x 200) + (3 x 80)
15,000 + 600 + 240
15,840

There are 15,840 feet in 3 miles.

Thinking Habits
Be a good thinker! These questions can help you.
+ What patterns can |
see and describe?

« How can | use the
patterns to solve
the problem?

. Can | see expressions and
objects in different ways?

- What equivalent
expressions can | use?




Look for and express regularity
repeated reasonmg

Good ma’rh Jrhlnker's '7

. Iook for things that repea’r and :
N *hey make generahzahons =

Use <, >, or = to compare the
v expressions without calculating.
" T used reasoning

to genera|ize about 600 ~ 100600 X 10

. calculations.

600 + 10 < 600 x 10
Dividing by 10 results in a
number less than multiplying by 10.

Thinking Habits

Be a good thinker! These questions can help you.

« Are any calculations
repeated?

+ Can |l generalize
from examples?

« What shortcuts
do | notice?

Problem Solving Handbook




These clueshons can help
you solve problems

Make Sense of the Problem

Reason Abstractly and Quantitatively

+ What do | need to find?

» What given information can | use?
« How are the quantities related?

Think About Similar Problems
+ Have | solved problems like this before?

Persevere in Solving the Problem

Model with Math
« How can | use the math | know?

=] 1 |

_+ How can I represent the problem? | <

- Is there a pattern or structure | can use?

Use Appropriate Tools Strategically
| - What math tools could | use?

« How can | use those tools strateglcally7

Check the Answer

Make Sense of the Answer
- Is my answer reasonable?

Check for Precision

- Did I check my work?

- Is my answer clear?

- Did | construct a viable argument?
- Did I generalize correctly?

Some Ways to
Represent Problems

- Draw a Picture

- Make a Bar Diagram

+ Make a Table or Graph
- Write an Equation

-

+ Paper and Pencil

Some Math Tools
+ Objects
+ Grid Paper

» Rulers
» Technology

Problem Solving Handbook
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Problem Solving Handbook

Problem Solving Recording Sheet

* This sheet helps

you organize your work.

| Na me Ca rlos Teaching Tool
1

Problem Solving Recording Sheet

' | Problem:
A store sold 20 sweatshirts.

many were green as yellow.
did the store sell?

MAKE SENSE OF THE PROBLEM

' Need to Find . Given

| How many sweatshirts were sold A total of 20 sweatshirts.

. in each color? 8 were red. Twice as many
green sweatshirts as yellow.

Of these, 8 were red. Twice as
How many of each color sweatshirt

PERSEVERE IN SOLVING THE PROBLEM

Some Ways to . Solution and Answer
Represent Problems . 99 - g = 2, so there are 2 green and
gDrawa Picture . yellow sweatshirts. If there are 2 green
; Make a Bar Diagram . . ’ s
' @Makea Tableor Graph shirts, there will be | yellow shirt.
| BBWrite an Equation 5 green ye”ow total ]
| Some Math Tools 2 ' 3
O Objects i 2 6
O Grid Paper
' ORulers . 6 3 9
! OTechnology . r 8 I 12
| OPaper and Pencil :

So, there are 8 green sweatshirts and
4 yellow sweatshirts.

——

?
¥
i
i

CHECK THE ANSWER

. Lcan add to check my work. 8 red, 8 green, and 4 yellow
sweatshirts. 8 + 8 + 4 = 20. There are 20 sweatshirts in all.

i
1 °

e, e LT O 2 bR W o
o - e S T S SO

B EE
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You can draw a bar diagram to
show how the quantities in a
problem are related. Then you
can write an equation to solve
the problem.

Draw this bar diagram for situations that Result—
involve adding to a quantity.

17 55

!

Start Change

) )
Result Unknown ] N { Start Unknown J—‘\

Monica bought a new bicycle for Vanessa deposited $750 in her bank
$279. She also bought a used account. After she made the deposit, she
bicycle for $125. How much did she had $2,200 in her account. How much
spend in all? did Vanessa start with in her account?

il

}777i ONLINE BANKING

ey

£ 8 Beginning batance” S |
Deposi . §75000 |
Ending halance R PRIV A |

v G Vanessa v |

s spend in all —>—

$2,200 ending .
—_—}
balance

4279 spent %125 spent

on new bike on used bike

b beginning 4750
balance deposited

279+ 125=s5 b + 750 = 2,200

Monica spent $404 on the two bikes. LVanessa started with $1,450.

Problem Solving Handbook




-AYou can use bar
diagrams to make sense of
addition and subtraction
problems.

Draw this bar diagram for situations
that involve taking from a quantity.

\

@

fa)

x
.\91
s &
(&

/——r Result Unknown }

Nicolas has a goal of doing
2,600 push-ups this year. He has
done 1,775 push-ups so far.
How many more
push-ups does
he need to do to
reach his goal?

e ooa [conplte
.
[

2,600 —>
push-ups

1775 push-ups
done

Nicolas has 825 mor
Lto reach his goal,

P push-ups
to go

e push-ups to do

N

F32
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{ Start U
A store had a collection of DVDs. They
sold 645 DVDs during a weekend sale.

How many DVDs did the store have
before the sale?

t

1,155 DYDs
left over

645
DVDs sold

§—645=1,155

The store had 1,800 DVDs before

% _’/l




The bar diagrams on this
page can help you make
sense of more addition and
subtraction situations.

Draw this bar diagram for situations Total =

that involve putting together or taking
apart quantities. L
A

I
One Another
k Quantity Quantity Y,

© o
( &
Whole Unknown ] ™~ { Part Unknown }—ﬂ

Rhode Island covers the least space of A farmer harvested 150 peppers on
all states in the U.S. What is the total Saturday. He harvested more peppers
land and water area of Rhode Island? on Sunday. He collected a total of
315 peppers over the two days. How
many peppers did he harvest on

Providence s

a total area —>

—

1,034

{ {

sll square 1,034 square ISO peppers  p peppers
miles of water miles of land harvested  harvested
on Sat. on Sun,

511 +1,034=a 150+p=3150r315-150=p

The total land and water area of | He harvested 165 peppers on Sunday.
Rhode Island is 1,545 square miles. ) U

\.

Problem Solving Handbook




v : .P_lzc’rures hel.;‘:_ &
\_you understand.

Compare: Additionand Subtraction

: . Bigger
Draw this bar diagram for canty >

compare situations involving the =
difference between two quantities
(how many more or fewer).

48

Smaller  Difference

Jgnﬁty \)

/——( Difference Unknown \ﬁ LT { Smaller Unknown

Last year, 1,796 people attended the Ann’s school raised $2,375 for charity,
county fair. This year 1,544 people Brian's school raised $275 less than

attended. How many more people Ann'’s school. How much did Brian’s
attended last year than this year? school raise?

1.796 pecple
attended

$275

m

1 T braised  $275 less

544 people m more
attended people

1,796 — 1,544 = m 2,375 — b= 275 or b + 275 = 237

Last year, 252 more people attended. J Brian’s school raised $2,100.
N

e
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The bar diagrams on

this page can help you
solve problems involving
multiplication and division.

Equal Group: ltplicationand Divsion

Draw this bar diagram for situations Total — 280

that involve equal groups
- Number of
equal groups el o ol

Group Size

%

x
fa)
,{ Number of Groups Unknown }

Tom spent $135 on some new video Workers at an orchard harvested
games. Each game cost the same. 480 apples. They separated the apples
How many video games did he buy? evenly into 4 bins. How many apples
did they put in each bin?

I "
VIDEO GAME

480 apples —=»}
4 bing —»

a apples in each bin

$45 for each game

135+n=450rn X 45=135 4 Xa=4800r480 -4 =g
Tom bought 3 video games. They put 120 apples in each bin.
e

| \_

Problem Solving Handbook
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"

" Bar diagrams ¢an be ™\
used fo show how quanfifies ;
\_ that are being compare

are related.

e

Draw this bar diagram for compare
situations involving how many times ~ Bigger | 260 260 | 260
quantity

one quantity is of another quantity.

Smaller 260
quantity -

:
X s
r—‘r Bigger Unknown J""\ r‘( Multiplier Unknown j-\

\.

Linda bikfad 175 miles last summer. Joe buys a new tent and sleepin
}:lendra blked.3 times as far as Linda. bag. How many times as mucﬁm a% th
ow many miles did Kendra bike? sleeping bag does the tent cost? e

\""T—/_‘—-f%‘\".

= 160
m miles cost of =
"Zfl'g: -| ms 175 s |3 times tent o i fn::w
as many
—_— cost of
Linda ~» 175 o =~
biked bag
3 X175 =
=m
Kendra biked 525 miles 100~ A0 ~Eon 40X £=160
The tent costs 4 times as much as the

_J \_sleeping bag.
R

F36
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