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For each of these, draw an object in the bag to make the picture balance. Use the clues to help you.
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Big Idea in Algebra

Related Washington GLEs

Equivalence and Equations

Ll

Ll

“Equals” indicates equivalent sets rather than
a place to write an answer

Simple real-world problems with unknowns
can be represented as equations

Equations remain true if a consistent change
occurs to each side (the balance strategy)
Unknowns can be found by using the
balance strategy

Sy_mbols and Notations

L
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Grade 1—Understand how to represent equality using
words, pictures, and symbols. (1.5.3)

Grade 2—Understand how to represent equality and
inequality using words, pictures, and symbols (1.5.3)
Grade 3

o Understand the concept of mathematical equality and
use the symbol = in equations. W (1.5.3)

o Use a single variable to write simple expressions and
equations that represent situations involving addition
and subtraction of whole numbers. W (1.5.4)

Grade 4

o Understand the concept of mathematical inequality
and use the symbols =, <, and > in equations and
inequalities. W Use # in inequalities (1.5.3)

o Use a single variable to write expressions and
equations that represent situations involving
multiplication and division of whole numbers. W
(1.5.4)

Grade 5

o Understand the concept of mathematical inequality
and use the symbols =, #, <and >. (1.5.3)

o  Use variables to write expressions and equations that
represent situations involving addition and subtraction
of non-negative decimals and like-denominator
fractions. W (1.5.4)

Patterns and Functions
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Operations almost always change an original
number to a new number.

Simple real-world problems with variables
can be represented as “change situations”
“Back-tracking” reverses a change and can
be used to solve unknowns.

Patterns and Functions
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Grade 1—Understand the concept of patterns (1.5.1)
Grade 2—Understand how to translate and extend a pattern
(1.5.1)
Grade 3—Recognize, understand, and extend a pattern of
shapes and/or objects or a pattern of numbers with a single
addition or subtraction between terms. W (1.5.1)
Grade 4
o Recognize, understand, and extend a pattern of
shapes and/or objects or a pattern of numbers with a
single addition subtraction, or multiplication between
terms. W (1.5.1)
o Describe a rule for a pattern with a single arithmetic
operation. (1.5.2)
Grade 5
o Recognize, extend, and/or create patterns of objects
or shapes or patterns of numbers with a single
arithmetic operation between terms. W (1.5.1)
o Develop a rule for patterns, which may include
combinations of two arithmetic operations. W (1.5.2)




Properties

[ The commutative law and the associative law
exist for addition and multiplication but not
for subtraction and division

#[ Addition and subtraction are inverse
operations, as are multiplication and division

&1 Adding or subtracting zero and multiplying
or dividing by 1 leaves the original number
unchanged

&1 In certain circumstances, multiplication
and division distribute over addition and
subtraction

Evaluating and Solving
] Grade 2—Apply algebraic properties to solve an equation
using addition and subtraction. (1.5.6)
] Grade 3—Apply algebraic properties to solve equations
involving addition and subtraction. W (1.5.6)
o] Grade 4
o  Apply algebraic properties to evaluate expressions
and formulas with addition, subtraction, or
multiplication involving whole numbers. W (1.5.5)
o  Apply algebraic properties to solve equations involving
multiplication and division. W (1.5.6)
o] Gradeb
o  Apply algebraic properties to evaluate expressions
using manipulatives, pictures, and/or symbols. W
(1.5.5)
o  Apply properties to solve equations involving
multiplication and division. W (1.5.6)

Number and Numeration

] Grade 2—Understand the meaning of addition and
subtraction and how they relate to one another. (1.1.5)

] Grade 3—Understand and use the commutative and identity
properties of addition on whole numbers. W (1.1.3)

] Grade 4—Understand and use the associative property of
addition and multiplication and the commutative, identify,
and zero properties of multiplication on whole numbers. W
(1.1.3)

Representations
&) Creating and interpreting a variety of
representations to solve real-world problems.
Graphs
Tables of values
Drawings
Equations
Everyday language

AR A A 4

Symbols and notations
o0 Grade 4—Locate or plot points in the first quadrant on a
coordinate grid. W (1.3.3)




Number Sense Components

* Count

* Subitize

* Relative Magnitude

* Absolute Magnitude

* Use Benchmarks

* Compose and Decompose
* Effects of Operations

* Compute Flexibly
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WORK OUT 11

1. Draw more counters then complete the sentence.

a. b.
Draw 7 more |@ Draw 5 more |@®
@ e @0
@0 e
© e @6
@® @
1 + .\-?' +

<o + — S~ + =
C d.
Draw 5 more |@ Draw 3 more |@
@ (O]
(OJ[C) @0
@ e @ e
e (0]
+ +
is the same as is the same as
+ = + =

2. For each of these, draw an arrow to a number sentence

below that has the same answer. Write the answer.

o Mg9,38 b Mg+ ¢ [ 9+3

10+2 = 10+7 = 10+ 4 =
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WORK OUT "12

1. For each of these, draw more counters then complete the sentence.

a. Draw 7 more b. Draw 6 more
®©@ e o @6 66 e
@0 0 6 ©0 6|6 ©6
@6 06 @0 06 06
@0 00 ®@ 0 66 o6
@0 0 @0 @ 6
19 + 29 +
is the same as is the same as
20 + = + =
C. d.
Draw 5 more Draw 8 more
06 66 e @60 e
e e e © @0 e
@6 00 ©e @6 06
@6 00 06 ©@ 06 00
e 0© e6 @0 e
+ +

is the same as
+ -

is the same as
+ i

2. For each of these, draw an arrow to a number sentence below that
has the same answer. Write the answer.

a. 29 +

8 b. 58 + 3

28+7 d. 50 +5

30+5 =

30+7 =

60+4= 60+1=




WORK OUT "6

1. For each of these, draw more counters then complete the sentence.

%! Draw 16 more b. Draw 17 more
00 00 06 © 0 006 06
@0 006 66 @ 06 06 6
e o6 o6 e 06 e
© 0 06| 66 © 0 06 6o
@0 06| 66 00 06 | ee
29 + is the same as 27 + is the same as
30 + = 30 + =
C d.
Draw 27 more Draw 17 more
@0 o6 00 06
@0 0 ® e e
©0e e e @6 e
@0 e e © 06 00
@0 06 @0 06
+ is the same as + is the same as
+ — + —

2. For each of these, draw an arrow to a number sentence below that has
the same answer. Write the answer.

a. 47 + 18 b. 68 + 27 c. 69 + 33 d. 48 + 26

50 + 24 = 50 + 15 = 70 + 25 = /0+32 =
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1. For each of these, draw an arrow to a number sentence below that has

the same answer. Write the answer.

WORK OUT =6

use to figure it out. Write the answer.

138 + 47

66 +119

28 + 157

168 + 17

a. 97 + 38 b. 128 + 47 119 + 26
130 + 45 = 100 + 35 = 120+ 25 =
2. Complete each sentence.
* 68 + 27 1 247436 169 + 26
is the same as is the same as is the same as
70 + 250 + 170 +
d. e.
38 + 127 26 + 139 47 + 329
is the same as is the same as is the same as
+ 130 + 140 + 330
3. For each of these, draw an arrow to the number sentence you could

120 + 65 =

170 + 15 =

140 + 45 =

160 + 25 =




WORK OUT =5

1. For each of these, write an easier number sentence that will help you
figure out the problem below. Write the answer.

a. b. C.
+ = + = -+ =
4.6 +3.8 = 8.9+43= 7.8+ 5.4 =
d e. f
+ = + = + =
1.9+6.5 = 2.8+3.6 = 9.9 +6.7 =

2. Write the answers. Place a \/above the numbers you adjusted.

a. 6.9+8.4= b. 5.3+7.8= c. 89+4.4=

d. 7.7+88= e. 6.5+3.9= f. 48+49=

3. Add the numbers on the spokes to the number in the center.
Write the answers around the outside.




2 players

First to Forty

Reinforcing the make-a-ten strategy

Purpose

This game is designed to help students to see ten

as one ten as well as ten ones. This realization

will encourage students to move beyond count-

all strategies to more efficient strategies, such as

bridging to ten to solve addition and subtraction

problems. For example, a student who bridges How to Play

to ten to solve 7 + 5 would think 7 + 3 = 10 The aim is to fill four ten-frames with counters.

and 10 + 2 = 12. Although this game involves ,
o - e Players must start at the top row and fill from left to
the addition of one- and two-digit addends, o
) ) o right in each ten-frame.
the students will also be using the thinking

associated with missing-addend subtraction, > The first player rolls the number cube.

for example, | have 19. How many more do * The player then places that number of counters in the
| need to make 40? first ten-frame on his or her game board.

e The other player has a turn.

Materials « The first player to fill all of his or her ten-frames is
Each pair of players will need the winner. It is not necessary to roll an exact number
to finish.

e One (1) standard number cube showing

numerals or dot patterns 1-6. .
Reading the Research

Each player will need Ten-frames are good for developing part-whole

e A ‘First to Forty’ game board (page 54) as understandings involving the landmark numbers
shown below. 5 and 10. These understandings are especially useful

- Forty (40) counters (a different color for in addition- and subtraction-fact work (Isaacs & Carroll,
each player). 1999; Van de Walle, 2001).

First to Forty
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Before the Game First to Forty

Copy page 55 as shown (right). Cut out and laminate each ten-frame to make o000 e
a set of flash cards. Flash the first ten-frame for about a second. Ask, How o000
many dots are in the frame? How many more are needed to make 10? C 0 0 J0 J0 )
How many more would be needed to make 12 ...13 ...14? Elicit the correct L AL L )
response and invite the students to explain how they know. Repeat this line of o0 e ee
guestioning as you show each of the other three ten-frames. Explain the rules of L L)
‘First to Forty’ using an overhead transparency of the game board. 00 0o
L J

During the Game

Introduce a new rule. Tell the students that at any given time you may ask, What
is your total? and How many more do you need to make 40? The student
misses a turn if he or she cannot answer quickly. This gives you the opportunity
for on-the-spot observational assessment. Look for students who count each
individual square to figure out how many. These students may not yet see ten as a
countable unit. Two students who had a total of 21 gave the following responses:

Marcus: | need 19 more because | need 9 more to make 30 and another
10 to make 40.

Micala: | know 20 plus 20 is 40 but | have 21, so | must need 19.

After the Game

Use an overhead transparency of the game board. Place twenty-seven counters in
the top three ten-frames. Ask, | have 27 counters. What will be my total if |
roll 62 Use counters of a different color to show that one strategy is to partition 6
into 3 + 3. Add 3 counters to 27 to make 30 and add another 3 to make 33.

Encourage students to think beyond 40. Ask, Suppose | was playing ‘First to
Sixty’. What would the game board look like? (Six ten-frames.) How would
you show a total of 46? (Four full ten-frames and six in the next one.) How
many more would | need to make 60? How do you know?

Beyond the Game

= Play a subtraction version of the game. Students start by filling the four ten-
frames with forty counters. The number they roll must be subtracted from
the total. For example, if the first number rolled is 4, four counters must be
subtracted from the bottom right of the last ten-frame leaving 3 full ten-
frames and 6 (36). The first player to reach zero wins.

= Play the addition or subtraction version of the game using a ten-sided die
showing numerals 0-9.
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Block

Matching and counting

Note

Of the many traditional dominoes games, this
is one of the best-known. Ideally, play the game
in groups of four, with students working in pairs.
After several games, students will see that some
simple strategies can help them score points.

Activity

e The aim is to be the first player or team
to reach 50 points.

e Each team selects seven dominoes from
the set.

* The team with the greatest double starts the
game by placing that domino face up in the
playing area.

¢ The teams take turns to place dominoes on
open ends of the layout so the numbers of dots
on ends that touch are the same. A double can
be played at right angles if the number of dots
on each end matches the number on the open
end of a single, as shown below. Teams miss
a turn if they are unable to play a domino at
either end of the layout.

¢ Play stops when one team has used all of
their dominoes or neither team can continue.
Each team adds all of the dots on the remaining
dominoes. The total for each team is awarded
to the team with the least tiles. Play continues
until one team reaches 50 points.

Classic Games

Counting-0n

Reinforcing the count-on-0, -1, -2, or -3
addition strategies

Activity

e Select the six dominoes with one dot on one
end and a total of more than four dots.

¢ Invite individuals to take turns to describe how
they can figure out the total number of dots
on each of the dominoes. Encourage them
to say, without counting, the greater of the
two numbers they see, and then count on 1
to give the total.

“Start with 5. One more is 6.”

¢ Continue the discussion, varying the position
of the greater number. For students that need
assistance, cover the single dot to reinforce
beginning with the greater number. Then
uncover the single dot and encourage the
student to count on to give the total.

e Have students work in pairs or small groups
to write the related addition facts (5 + 1 =6
and 1 + 5 = 6) for all six tiles.

¢ As the students become confident, repeat
the steps above for dominoes from the 2-suit
(use the count-on-2 strategy) and the 3-suit
(the count-on-3 strategy). Discuss the zero-suit
(count-on-0) in the same way to reinforce
starting with greater number, and that no
counting is necessary to figure out the total.

Addition Number Facts
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