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Set B1 Algebra: Equations & Operations

Set B1 H Activity 1
ACTIVITY

Bowling for Equations
Overview

You’ll need

The teacher introduces Roll-a-Fact, a game that provides
opportunities to write and solve equations, as well as
contexts for learning about the conventions of order of
operations. To play the game, teams take turns to roll three
dice (numbered 1 – 6) and make as many numbers from
1 to 10 as possible by adding, subtracting, multiplying, or
dividing the numbers showing on the dice.

H  The Roll-A-Fact Game (page B1.5, run one copy on a
transparency)

Skills & Concepts
H  write and solve equations with (=) to show equivalence
H  model, explain, and solve open number sentences
involving addition, subtraction, multiplication, and
division
H use the order of operations to evaluate, simplify, and
compare mathematical expressions involving the four
operations, parentheses, and the symbols <, >, and =

H  3 dice (numbered 1 – 6) for each group of 4 students
H  Student Math Journals or notebook paper
H helper jar containing a popsicle stick for each child
with his/her name on it
H a timer
Advance Preparation Draw 10 circles on the board and
number them from 1–10 as shown below.

7

9

8
4

5
2

10
6

3
1

Instructions for Bowling for Equations
1. Ask students if any of them have ever gone bowling. If so, what do they know about the game? After a
few volunteers have shared, explain that in bowling, the objective is to knock down 10 pins with one or
two rolls of a bowling ball. If you knock down all 10 pins with one roll, it’s called a strike. If you knock
them all down with two rolls, it’s called a spare.
2. Now explain that you are going to play a new game called Roll-a-Fact today. This game is similar to
bowling, except instead of rolling a ball, the class will roll 3 dice and knock down numbered pins by
adding, subtracting, multiplying or dividing the numbers rolled to make 1 through 10. Each number
rolled must be used exactly once on one side of an equation.
3. Work through an example together so students understand how to play the game. Draw their attention
to the “bowling pins” you have drawn on the board. Rather than rolling the dice, ask students to pretend
that the numbers that came up were 3, 4, and 6. Write these numbers on the board. Then work with input from the class to knock over the 7 pin by devising an equation that uses 3, 4, and 6 to make 7. Accept ideas for knocking over other pins as well during this initial discussion.
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Bowling for Equations (cont.)
Teacher Let’s see if we can knock over the 7 pin in our bowling alley up here on the board. How
can we use the 3, 4 and 6 to make 7? We can add, subtract, multiply or divide the numbers, but we
have to use all 3 of them, and the answer has to be 7.
Maria 3 + 4 makes 7.
Teacher That’s true, but we have to use all 3 numbers. Raise your hand when you have an idea.
Donald You could do 4 – 3 = 7 – 6. That works, because it’s 1 = 1.
Teacher Yep, but you have to combine all three of the numbers to make 7.
Students Oh, I see a way! You can get 7 if you add 6 plus 4 and then take away 3.
I have another idea. You could go 4 × 6 and then divide by 3. No wait, that’s 8.
4. Record students’ ideas on the board, and cross out each pin they knock down. Reinforce the meaning
of the equals sign by writing the pin number on the right or the left side of each equation. If a student
announces she has found a way to make 7, place the 7 on the left-hand side of the equation (e.g., 7 = 6 +
4 – 3). If another shares that 4 + 3 – 6 is 1, place the 1 on the right-hand side of the equation.
5. After you have recorded 3 or 4 equations, ask students to work on their own in their math journal or
on a piece of notebook paper to see if they can devise a way to knock over any of the other pins. Although
the roll 3, 4, 6 isn’t a strike, it is possible to make 1, 2, 3, 5, 6, and 8 with these three numbers. Chances
are, ideas for 1, 2, 3, and 8 will emerge first. If no one volunteers ways to knock over any of the other
pins, let students know that it is possible to knock over 5 and 6. Can they figure out how? Let them
wrestle with the problem for another minute or so, and then continue the discussion. Both numbers will
provide an opportunity to open a discussion about the use of parentheses in writing equations. Students
may come up with the equation 6 – 4 + 3 as a way to make 5, for instance, but what about 6 – (4 – 3)?
Teacher Did anyone come up with a way to make 5? What about 6?
Students I found a way to make 5, if you go 6 – 4 + 3, because 6 – 4 is 2 and then add 3.
And for 6, you can go 3 × 4 – 6, because 3 × 4 is 12, and you get 6 if you take 6 away.
Teacher Let’s write your equations up here. Did anyone find a different way to make 5 or 6? No? I
have an idea I’d like to share for 5. I’ll write it up here on the board: 5 = 6 – (4 – 3).
Students I respectfully disagree, Mrs. Dietz. I think 6 – 4 – 3 is impossible. 6 – 4 is 2, and you
can’t take 3 away from 2.
You can if you use negative numbers! 6 – 4 – 3 is negative 1!
But there’s something with those parenthesis marks. Why did you put them there, Mrs. D?
Teacher Those parentheses are a way to signal that you need to do that operation first. What happens if you do 4 – 3 first, and then subtract that answer from 6?
Students 4 – 3 is 1, and 6 – 1 is 5.
Oh yeah, it does work.
Hey, that gives me a new idea for 6. You can go 6 ÷ 4 – 3, but you have to put parentheses around
the 4 – 3.
B1.2 • Bridges in Mathematics Grade 4 Supplement
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Bowling for Equations (cont.)
6. Record any additional ideas that have come out of the discussion. When there is general agreement
that only pins 1, 2, 3, 5, 6, and 8 can be knocked down with a roll of 3, 4, 6, remind students that they
can still get a spare if they can knock down the rest of the pins with a second roll. Ask them to pretend
that the second roll was 3, 3, and 4. Write these numbers on the board, and give students a minute to
work. Record their ideas on the board.

7

9

8
4

5
2

10
6

3
1

Roll 1: 3, 4, 6

Roll 2: 3, 3, 4

7=6+4–3
4x6÷3=8
3x4÷6=2
3+4–6=1
5=6–4+3
6=3x4–6
6 – (4 – 3) = 5
6 ÷ (4 – 3) = 6

9=4x3–3
3 + 3 + 4 = 10
4 x (3 ÷ 3) = 4
4 + (3 – 3) = 4
4 – (3 – 3) = 4
SPARE!

7. Now display the Roll-A-Fact Game sheet and review the rules at the top together. Explain that you
will play as Team 1, while the students work together as Team 2. Let them know that after both teams
have rolled, you will set the timer for 3 minutes. When it rings, you and the students will take turns
writing equations on the game sheet. Tell them that you will choose names out of the helper jar to
share, so everyone will need to be prepared. Give them a choice of working alone or in pairs, and ask
them to record their work in their journal or on the backside of the paper they have been using.
8. Roll the dice and record your numbers on the game sheet. Call on a student to do the same for the
class. Set your timer for 3 minutes and go to work as students do the same. When the timer sounds,
record one of your equations and cross out the pin you just knocked down. Then pull a name from the
helper jar and ask that student to come up, record an equation for the class, and cross out the corresponding pin. Take turns back and forth. When you enter your equations, reinforce the fact that we
generally work from left to right, but we can use parentheses to show that we need to do something
else first.
Set B1 Algebra: Equations & Operations Blackline Run 1 copy on a transparency

NAME

DATE

Roll-A-Fact
Game Rules:
• Roll 3 dice numbered 1–6. Record the numbers you get.
• Add, subtract, multiply, or divide the 3 numbers to make as many numbers
from 1–10 as possible.
• You must use all 3 numbers exactly once on one side of each equation.
• Strike beats a spare. If neither team gets a strike or a spare, the team that
knocks down the most pins wins.

Team 1
1st Roll: ___,
4 ___
2 ___,
3
2nd Roll: ___, ___, ___

7

9

8
4

5
2

6
3

1
2 + (4 – 3) = 3
4+3+2=9
4x2–3=5
10 = 3 x 4 – 2
6=4x3÷2
(4 – 3) x 2 = 2
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Team 2
1st Roll: ___,
2
6 ___,
5 ___
2nd Roll: ___, ___, ___

7

9

8
4

5
2

10
6

3

Remember:
We solve
equations
from left to
right. Use
parentheses
if you need to.
do something
else first.

1
2x5–6=4
6x2–5=7
5 – (6 – 2) = 1
6 – (5 – 2) = 3
6+5–2=9
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Bowling for Equations (cont.)
PJ How come you used parentheses on that last equation, Mrs. Dietz? I don’t think you need them there.
Teacher That’s a good question, PJ. It doesn’t seem like I’d need them because 4 – 3 is 1, and
1 × 2 is 2. We’ll talk more about this tomorrow, but here’s the deal. Even though we usually work
equations from left to right, mathematicians have agreed to always do the multiplication or division
first. Let me write the equation without any parentheses: 4 – 3 × 2. If I did the multiplication first,
what would I get for an answer?
Students 3 × 2 is 6.
Then it would be 4 – 6. That’s impossible.
No it isn’t! It’s negative 2, but there’s no bowling pin for that one!
Teacher So with this equation, I need to use parentheses to show that I need to subtract first and
then multiply.
9. Continue until neither team has any more equations to share. If one or both teams got a
strike, you’ll have a winner or a tie. If neither team got a strike, roll the dice again, and have a
student do so for the class. Then repeat step 7 to see if either can get a spare. If neither team
gets a spare, the team that knocked down the most pins wins.
Extensions
• Have students play a doubles version of Roll-a-Fact, 2 students against 2 students. Place the game
sheet on display so they can see the rules, and have students draw the pins in their journal or on a
piece of notebook paper. Each group of 4 will also need 3 dice numbered 1–6.
• Once students are familiar with the game, encourage them to develop variations. What happens if
you use 2 dice numbered 1–6 and 1 die numbered 4–9? What happens if all 3 dice are numbered 4–9?
The numbers on the pins can be changed as well, and even the number of pins themselves. What
about Super Roll-a-Fact, with 15 pins numbered 1–15 and 3 or 4 dice? What about letting some of the
pins be negative (e.g., –4, –3, –2, –1, 0, 1, 2, 3, 4, 5)? These are only some of the many possible variations students might explore.
• Roll-a-Fact provides a good context for investigating probability and combinatorics. For instance,
given 3 dice numbered 1–6, how many different rolls are there? Which of these rolls produce a strike
with a set of pins numbered 1–10? What is the probability of rolling a strike? What is the worst possible roll? Is there more than one “worst roll”? Any of these questions might lead to a full-fledged investigation by an interested individual or group. Results and new discoveries could then be shared with
the rest of the class, or written up for inclusion on a class or school web site.
• NCTM’s Illuminations web site features an online game called Krypto that is very similar to Rolla-Fact. To access Krypto, go to http://illuminations.nctm.org/ and click into the Activities section,
where you can find the game quickly by typing the name into the Advanced Options search field.
You might share this link with interested students and their families.
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NAME

DATE

Roll-A-Fact
Game Rules:
• Roll 3 dice numbered 1–6. Record the numbers you get.
• Add, subtract, multiply, or divide the 3 numbers to make as many numbers
from 1–10 as possible.
• You must use all 3 numbers exactly once on one side of each equation.
• Strike beats a spare. If neither team gets a strike or a spare, the team that
knocks down the most pins wins.

Team 1
1st Roll: ___, ___, ___
2nd Roll: ___, ___, ___

7

9

8
4

5
2
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6
3

1

10

Team 2
1st Roll: ___, ___, ___
2nd Roll: ___, ___, ___

7

9

8
4

5
2

10
6

3
1
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Set B1 H Activity 2
ACTIVITY

Order of Operations
Overview

You’ll need

Building on the Roll-a-Fact game introduced in the previous activity, the teacher introduces order of operations
today. Students apply the set of rules as they evaluate and
solve equations, first as a whole group, and then working
individually or in pairs.

H  Introducing Order of Operations (page B1.11, run one
copy on a transparency)

Skills & Concepts

H  notebook paper (class set)

H  write and solve equations with (=) to show equivalence

H whiteboard, marker, and eraser for each student
(optional)

H  Operations & Equations (page B1.12, run a class set)
H  a piece of paper to mask portions of the display
master

H  model, explain, and solve open number sentences involving addition, subtraction, multiplication, and division

H access to dice numbered 1–6

H use the order of operations to evaluate, simplify, and
compare mathematical expressions involving the four
operations, parentheses, and the symbols <, >, and =
H recognize that a symbol represents the same number
throughout an equation or expression (e.g., ∆ + ∆ = 8;
thus, ∆ = 4)

Instructions for Order of Operations
1. Place Introducing Order of Operations on display with everything but the top section masked. Give
students a few moments to read the text on their own. Then read it aloud with the class, and ask students to consider the problem privately. Can they figure out how each boy got his answer? Do both solutions really work?
Set B1 Algebra: Equations & Operations Blackline Run 1 copy on a transparency

NAME

DATE

Introducing Order of Operations
Samuel is playing a game of Roll-a-Fact with his friend, Teo. On his first roll, Teo
got 6, 4, and 2. He said, “I see how to knock down the 5 pin!” He wrote this equation:

6+4÷2=5
Samuel said, “I respectfully disagree with you, Teo. I think the answer to that
equation is 8, see?”

6+4÷2=8
1

How did each boy get his answer?

Order of operations is a set of rules for solving equations. People use this set of
rules so everyone will get the same answer.

Students I think the first1.one
is right because 6 + 4 is 10. If you divide that by 2, you get 5.
Do anything inside parentheses first.
2. Multiply or divide in order, left to right.
I don’t get how the other kid
got
8.
3. Add or subtract in order, left to right.
2 Which boy had the correct
answer?4
Can
fix the
equation
so that
I think I know. If you put parentheses
around
÷you2,
it incorrect
means
to do
that part first, right? If you do
it works?
that, then 4 ÷ 2 is 2.
got 2, 1, and
6 on hisdoes
first roll.work,
Here are some
of the
equations
wrote.do the division first.
Oh, right! Then 6 + 2 is 8.3ReadSamuel
Samuel’s
idea
but
only
if heyou
each and decide if it is true or false. If it is false, see if you can fix it.
© The Math Learning Center

a

1×6÷2=3

T

or

F

b

6÷2+1=2

T

or

F

d
e

T

or

F

c
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6–2×1=4

6+2÷1=8

T

or

F

6 – 1 × 2 = 10

T

or

F
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Order of Operations (cont.)

NAME

DATE

Introducing Order of Operations
Samuel is playing a game of Roll-a-Fact with his friend, Teo. On his first roll, Teo
got 6, 4, and 2. He said, “I see how to knock down the 5 pin!” He wrote this equation:

6+4÷2=5
Samuel said, “I respectfully disagree with you, Teo. I think the answer to that
equation is 8, see?”

2. Reveal the next section of the display master, and read it with the class. Then work with the class to
6+4÷2=8
decide which of the two answers1 is
Given
these rules, is it 5 or 8?
Howcorrect.
did each boy get
his answer?
Order of operations is a set of rules for solving equations. People use this set of
rules so everyone will get the same answer.
1. Do anything inside parentheses first.
2. Multiply or divide in order, left to right.
3. Add or subtract in order, left to right.

2

Which boy had the correct answer? Can you fix the incorrect equation so that
it works?

3

Samuel got 2, 1, and 6 on his first roll. Here are some of the equations he wrote.
Read each and decide if it is true or false. If it is false, see if you can fix it.

a 1 ×that
6 ÷ 2 =you
3
T or F
b 6 ÷ 2 + 1 or
= 2 division
T orfirst,
F
Jaime Do those rules mean
do multiplication
wherever it is?
d

6–2×1=4

T

or

c

F

6+2÷1=8

T

or

F

e 6 –pretty
1 × 2 = 10
F
Teacher Yes, the rules are
simple.T Ifor there’s
anything in parentheses, you do it first. Then if
On his
second roll, Teo
2, 3, and
. Solve the equations
belowitto next.
figure
there is any multiplication4 or
division
ingotthe
equation,
you do
Last, you do any addition or
out the third number Teo rolled.
subtraction in the equation.
a 2×
b (
+3=7
+ 3) × 2 = 10
c 3 × you÷ have
2=3
Students That would mean
to do 4 ÷ 2 first, which is 2, so the real answer is 8.
But don’t you need parentheses around 4 ÷ 2 so it’s okay to go out of order?
No, because the rules say you have to do that part first, so you don’t need parentheses, right?

Teacher Yes, that’s correct. So, given these rules, is there any way to fix Teo’s equation so it’s true?
Talk with the person next to you for a moment, and then raise your hand if you have an idea. Sara?
Sara If you put parentheses around 6 + 4, you have to do that first, no matter what. 6 + 4 is 10,
and 10 divided by 2 is 5.
3. Reveal the next problem on the display master with just the first equation showing. Read the text with
the class and clarify as needed.
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NAME

DATE

Introducing Order of Operations
Samuel is playing a game of Roll-a-Fact with his friend, Teo. On his first roll, Teo
got 6, 4, and 2. He said, “I see how to knock down the 5 pin!” He wrote this equation:

6+4÷2=5
Samuel said, “I respectfully disagree with you, Teo. I think the answer to that
equation is 8, see?”

6+4÷2=8
1

How did each boy get his answer?

6 + 4 = 10 and 10 ÷ 2 = 5, so 6 + 4 ÷ 2 = 5
6 + (4 ÷ 2) = 6 + 2 and 6 + 2 = 8

Order of operations is a set of rules for solving equations. People use this set of
rules so everyone will get the same answer.
1. Do anything inside parentheses first.
2. Multiply or divide in order, left to right.
3. Add or subtract in order, left to right.

2

Which boy had the correct answer? Can you fix the incorrect equation so that
it works?
Samuel because you have to do the division first.
(6 + 4) ÷ 2 = 5

3

Samuel got 2, 1, and 6 on his first roll. Here are some of the equations he wrote.
Read each and decide if it is true or false. If it is false, see if you can fix it.

a

1×6÷2=3

T

or

F

b

6÷2+1=2

T

or

F

d
e

6–2×1=4

T

or

F

c

6+2÷1=8

T

or

F

6 – 1 × 2 = 10

T

or

F

c

3×

4. Ask students to each write the equation on an individual whiteboard or a piece of notebook paper,
4 Onit
his is
second
roll, Teo
2, 3, F
andif .they
Solve thebelieve
equations below
and label it with a T if they believe
true
orgotan
ittoisfigure
false. Have them hold up their
out the third number Teo rolled.
work as they finish, and then calla 2on
or3 =37 students tobexplain
× 2+
(
+ 3) ×their
2 = 10 responses.
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Order of Operations (cont.)
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NAME

DATE

Introducing Order of Operations
Samuel is playing a game of Roll-a-Fact with his friend, Teo. On his first roll, Teo
Students I said true because,
look, 1 × 6 is 6. Then divide by 2, and it makes 3.
got 6, 4, and 2. He said, “I see how to knock down the 5 pin!” He wrote this equation:
6 + 4 ÷to
2 = 5do it that way. So 6 ÷ 2 is 3 and then 1 × 3 is 3.
I did 6 ÷ 2 first because the rules say you have
Samuel said, “I respectfully disagree with you, Teo. I think the answer to that
But it says multiplication and
come first, so I said true because if you just do everything
equationdivision
is 8, see?”
6+4÷2=8
straight along, it makes 3.

1

How did each boy get his answer?

5. Reveal each of the other 4 equations one by one, and work through each with the class as described in
Order of operations is a set of rules for solving equations. People use this set of
so everyone
will get the same answer.
step 4. Here are the answers for rules
your
reference:
6÷2+1=2
6–2×1=4
6+2÷1=8
6 – 1 × 2 = 10

False
True
True
False

1. Do anything inside parentheses first.
2. Multiply or divide in order, left to right.
3. Add or subtract in order, left to right.

Fix: 6 ÷ (2 + 1) = 2
2

Which boy had the correct answer? Can you fix the incorrect equation so that
it works?

3

Samuel got 2, 1, and 6 on his first roll. Here are some of the equations he wrote.

a

1×6÷2=3

Fix:
1)decide
× if2it is=true10
Read(6
each–
and
or false. If it is false, see if you can fix it.
T

or

F

b

6÷2+1=2

T

or

F

d 6 – 2 × 1 = master.
4
TRead
or F the
c 6 +problem
2÷1=8
T or
6. Now show the last part of the display
with
theF class, and clarify as needed.
e

6 – 1 × 2 = 10

4

T

or

F

On his second roll, Teo got 2, 3, and
out the third number Teo rolled.

. Solve the equations below to figure

a

2×

+3=7

b

c

3×

÷2=3

(

+ 3) × 2 = 10

Ask the students to work the 3 equations privately on their paper or whiteboard. After about a minute,
have them share with the people sitting nearest them. Then ask the class to report the answer. What
was the third number Teo rolled? If there is more than one answer, record all responses. Then work
through the equations one by one with input from the students. As they will discover, the unknown
number is 2 each time. Why is that?
Students Because it works for every problem.
It has to be the same number because it’s the last number he got when he rolled the 3 dice to play
the game.
There’s a little box in every problem. That kind of gives you a hint that they’re all going to be the same.
Teacher But there are lots of times you’ve filled in boxes to solve problems, and the numbers have
been different. Why are they all the same this time?
Students Because that’s what works!
Because all the answers are 2.
They have to be. All of the equations he can make have to be with the same numbers.
7. Give students each a copy of Operations & Equations. Review the sheet with the class. When students
understand what to do, have them go to work. Consider giving them the choice of working alone or with a
partner. Circulate to provide help as needed, or pull a small group of students who may need extra support.
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Order of Operations (cont.)
Set B1 Algebra: Equations & Operations Blackline Run a class set.

NAME

DATE

Operations & Equations
1

Shanti is playing a game of Roll-a-Fact with her friend, Kendra. On her first
roll, Shanti got 4, 3, and 5. Below are some of the equations she wrote. Read each
and decide if it is true or false according to the order of operations. If an equation
is false, rewrite it on the line so it is true.

ex 4 – 3 × 5 = 5
a 3×4–5=7
b 5–3×4=8
c 5+4–3=6
d 5+4÷3=3
e (5 + 3) ÷ 4 = 2

T or F

(4 – 3) x 5 = 5
___________________

T or F

___________________

T or F

___________________

T or F

___________________

T or F

___________________

T or F

___________________

Order of operations
1. Do anything inside
parentheses first.
2. Multiply or divide in
order, left to right.
3. Add or subtract in
order, left to right.

2

Kendra got 5, 3, and
on her first roll. Solve the equations below to figure out
the third number Kendra rolled.

a

(5 ×

) ÷ 3 = 10

c

÷3+5=7

e

Kendra rolled 5, 3, and

b

5–3+

=8

d

5×3–

=9

7

9

8
4

5
2

.

10
6

3
1

3

Use Kendra’s 3 numbers to knock over the 2, 3, and 4 pins. Write your equations on the lines below. Cross out the pins.

a

2 = _______________

b

3 = _______________

c

4 = _______________

CHALLENGE

4

Can Kendra get a strike with her first roll? If not, roll 3 dice numbered 1–6. Record the numbers below. Can you use these numbers to knock over the rest of the
pins? Write your equations on the back of this sheet.
I got

,

and

8. As students finish, have them check their work with at least one classmate. Challenge them to resolve
any differences in their responses by reworking the problem(s) together or consulting with others in
the room. When they are finished, have them play Roll-a-Fact in pairs or groups of 4 (2 against 2). You
may want to post the Roll-a-Fact display master at this point to remind students of the game rules. Have
them draw and number the pins, and record their rolls and equations, in their journal or on a piece of
notebook paper.
Extensions
• Invite students to make up their own mystery roll problems for classmates to solve, similar to problem 2 on the Operations & Equations blackline. To do this, a student needs to roll 3 dice and write
3 or 4 equations to make any of the numbers 1 – 10. Then he/she can write out the mystery set on a
strip of paper for a classmate to solve.
Jon M.
Roll: 4, 3, and 5
4x3–5=7
(3 + 5) ÷ 4 = 2
5 x (4 – 3) = 5
5+4–3=6

7

9

8
4

5
2

6
3

1

10

Mystery Roll

by Jon M.

4x –5=7
( + 5) ÷ 4 = 2
5 x (4 – ) = 5
What was my third roll?

INDEPENDENT WORKSHEET

Use Set B1 Independent Worksheet 1 to provide students with more practice solving equations using order of operations.
B1.10 • Bridges in Mathematics Grade 4 Supplement
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DATE

Introducing Order of Operations
Samuel is playing a game of Roll-a-Fact with his friend, Teo. On his first roll, Teo
got 6, 4, and 2. He said, “I see how to knock down the 5 pin!” He wrote this equation:

6+4÷2=5
Samuel said, “I respectfully disagree with you, Teo. I think the answer to that
equation is 8, see?”

6+4÷2=8
1

How did each boy get his answer?

Order of operations is a set of rules for solving equations. People use this set of
rules so everyone will get the same answer.
1. Do anything inside parentheses first.
2. Multiply or divide in order, left to right.
3. Add or subtract in order, left to right.

2

Which boy had the correct answer? Add parentheses to the equation to clarify
which operation is performed firsr.

3

Samuel got 2, 1, and 6 on his first roll. Here are some of the equations he wrote.
Read each and decide if it is true or false. If it is false, see if you can fix it.

a
c
e

1×6÷2=3

T

or

F

6–2×1=4

T

or

F

6 – 1 × 2 = 10

T

or

F

4

b
d

6÷2+1=2

T

or

F

6+2÷1=8

T

or

F

On his second roll, Teo got 2, 3, and
out the third number Teo rolled.

. Solve the equations below to figure

a

2×

+3=7

b

c

3×

÷2=3

© The Math Learning Center
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Operations & Equations
1

Shanti is playing a game of Roll-a-Fact with her friend, Kendra. On her first
roll, Shanti got 4, 3, and 5. Below are some of the equations she wrote. Read each
and decide if it is true or false according to the order of operations. If an equation
is false, rewrite it on the line so it is true.

ex 4 – 3 × 5 = 5
a 3×4–5=7
b 5–3×4=8
c 5+4–3=6
d 5+4÷3=3
e (5 + 3) ÷ 4 = 2

T or F

(4 – 3) x 5 = 5
___________________

T or F

___________________

T or F

___________________

T or F

___________________

T or F

___________________

T or F

___________________

Order of operations
1. Do anything inside
parentheses first.
2. Multiply or divide in
order, left to right.
3. Add or subtract in
order, left to right.

2

Kendra got 5, 3, and
on her first roll. Solve the equations below to figure out
the third number Kendra rolled.

a

(5 ×

) ÷ 3 = 10

c

÷3+5=7

e

Kendra rolled 5, 3, and

b

5–3+

=8

d

5×3–

=9

7

9

8
4

5
2

.

10
6

3
1

3

Use Kendra’s 3 numbers to knock over the 2, 3, and 4 pins. Write your equations on the lines below. Cross out the pins.

a

2 = _______________

b

3 = _______________

c

4 = _______________

CHALLENGE

4

Can Kendra get a strike with her first roll? If not, roll 3 dice numbered 1–6. Record the numbers below. Can you use these numbers to knock over the rest of the
pins? Write your equations on the back of this sheet.
I got

,

and
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Set B1 H Activity 3
ACTIVITY

Variables & Expressions
Overview

You’ll need

This activity provides a formal introduction to variables
and expressions. Students learn that an expression is a
very short way to describe an amount. Expressions can
be a number, a variable, or a combination of numbers,
variables and/or operations. Students work together as
a group, and then individually, to write and evaluate
expressions about simple situations.

H  Variables & Expressions (page B1.17, run one copy on a
transparency)
H  More Variables & Expressions (pages B1.18 & B1.19, run
a class set)
H  a piece of paper to mask portions of the display master
H  Student Math Journals or notebook paper
H  overhead base ten pieces

Skills & Concepts
H model, explain, and evaluate expressions involving
addition, subtraction, multiplication, and division

H 3 bags of base ten units, 40 in each bag
H access to dice numbered 1–6

H use the order of operations to evaluate, simplify, and
compare mathematical expressions involving the four
operations, parentheses, and the symbols <, >, and =
H recognize that a symbol represents the same number
throughout an equation or expression (e.g., ∆ + ∆ = 8;
thus, ∆ = 4)
H use real-world situations involving multiplication or
division to represent number sentences
H use number sense, properties of multiplication, and
the relationship between multiplication and division
to find values for the unknowns that make the number
sentences true

Instructions for Variables & Expressions
1. Let students know that they are going to do some work with expressions and variables today. Write
the word expression on the board. Read it with the class and ask if anyone has heard or read the word
before. If so, do they know its meaning? We often use the word expression in connection with feelings.
We might give our mother a flower as an expression of love; we might show a surprised expression when
we receive a gift, or an angry expression when something makes us mad. Just as a facial expression can
be a very short way to show a complex emotion, a mathematical expression is a very short way to show
an amount.

© The Math Learning Center
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Variables & Expressions (cont.)

2. Illustrate this idea by placing a collection of base ten pieces on display: 3 strips and 6 units. Ask
students to describe what they see. Record each expression as it is volunteered.

Teacher Please raise your hand if you have a way to describe this collection of base ten pieces. I’ll
write your ideas up here on the board.
Students It’s 36.
It’s 3 tens and 6 ones, or you could go 30 + 6
You could write 3 × 10 + 6.
Teacher Okay, any other ideas? What are some other ways to describe this collection?
Students You could do 10 + 10 + 10 + 6.
I know! It’s 36 so you could say 6 × 6.
72 – 36 would work too.
3. Let students know that each of the descriptions they have offered is a mathematical expression—a very
short way to describe an amount. Now hold up one of the bags of base ten units, but do not tell students
how many are in the bag. What expression might they use to describe the quantity in the bag?
Students But we don’t know how many are in there!
There’s no way we can tell about how many if we don’t know the number.
Let’s count them!
Teacher When we don’t know what the number is, we can use a letter to represent the quantity instead. How about if we use the letter b to stand for the bag of units?
4. Hold up the quantities of base ten pieces listed below and work with students to devise an expression
for each. Record the expressions on the board.
• 1 bag of base ten units and 3 extra units
• 2 bags of base ten units (assure students that each bag contains exactly the same number of units)
• 3 bags of base ten units and 5 extra units
Expression

36
3 x 10 + 6
30 + 6
10 + 10 + 10 + 6
6x6
72 – 36

B1.14 • Bridges in Mathematics Grade 4 Supplement

Bag of units

b

b+3

2 x b or 2b

An expression is a very
short way to describe
an amount.

3b + 5
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Variables & Expressions (cont.)

5. Ask students to get out their math journals or notebook paper as you place Variables & Expressions on
display with just the top section showing. Reveal the text one line or section at a time as you read and
discuss it with the class.
Set B1 Algebra: Equations & Operations Blackline Run 1 copy on a transparency

NAME

DATE

Variables & Expressions
In mathematics, an expression names an amount.
• Sometimes, an expression is a number, like 14.
• Sometimes, an expression is a variable, like n or x or .
• Sometimes an expression includes numbers, operations, and/or variables.

example

James got a small bag of fish crackers in his lunch today. He gave 6 of
the crackers to his friend. We can use the expression

c–6
to show how many crackers James had left. (We use the letter c to stand for the
number of crackers because we don’t know how many crackers are in the bag.)

1

Write an expression to represent each of these situations:
Situation

Expression

a

Ashley had a full bag of fish crackers. Her sister gave her 3 more fish
crackers.

b

Jason had a full bag of fish crackers. He gave 4 of them to his little
brother.

c There are 5 little bags of fish crackers in the cupboard. Each bag has exactly the same number of crackers.
d

Haley got a little bag of fish crackers in her lunchbox. She poured out
the crackers and divided them evenly
with her friend.

2 There are exactly 42 fish crackers in every bag. Use that information to evaluate each expression above and find the answer.

example

James had c – 6 crackers. Now we know c = 42, so we can write:
42 – 6 = 36 crackers, James had 36 crackers left.

Have students record a response in their journal to each problem as it is displayed. Then call on volunteers to share and explain their thinking.
Teacher Who would like to share the expression they wrote for our first situation. Jeffrey?
Jeffrey The girl has 1 bag of crackers and 3 more, so I wrote c + 3 for that one.
6. When you have worked through the sheet together, give students each a copy of More Variables & Expressions. Review both sheets with the class. When students understand what to do, have them go to work individually or in pairs. Circulate to provide help as needed, or pull a small group to provide extra support.
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NAME

DATE

NAME

DATE

More Variables & Expressions page 1 of 2

More Variables & Expressions page 2 of 2

1

5

One of the prizes kids can win at the school carnival is a bag of stickers. Each
bag has exactly the same number of stickers. Draw a line from each of the situations to the matching expression.
Situation

Expression

Alicia won a bag of stickers. Her friend gave Alicia
6 more stickers.

4 × b or 4b

ex
a
b

To evaluate an expression, you have to replace the variable with a number so
you can find the answer. Evaluate each of the expressions below.
Expression

ex x + 5
a 4x

b+6

b

x–8

Neena won a bag of stickers. There was a hole in the
bag and she lost 9 of the stickers.

2b + 12

x÷3

c Andre won a bag of stickers. When he got home, he
divided the bag of stickers evenly among his 3 cousins.

c
d

b–9

e

(x ÷ 2) + 4

Corey won 4 bags of stickers.

d

Raven won 2 bags of stickers. Her friend gave her 12
more stickers.

b÷3

There are exactly 27 stickers in every bag. Use that information to evaluate
each expression above and find the answer.
Alicia had b + 6 stickers. Now we know b = 27, so we can write

Expression

Situation

ex

I got a bag of carrots. I gave 3 of the carrots to my friend, Max.

b–3

Neena had _____ stickers left.
Each of Andre’s cousins got _____ stickers.

d

b + 43

c
d

120 + 5 = 125

Write a situation to match each of the expressions below. The variable b stands
for bag, but you can choose whatever you want to put in the bag.

25 + b

Corey won _____ stickers in all.

Evaluate if x = 120

60 + 5 = 65

3x + 5

a
b
c

27 + 6 = 33 stickers, Alicia had 33 stickers in all.

a
b

Evaluate if x = 60

12 + 5 = 17

6

2

example

Evaluate if x = 12

2b
b÷2

Raven had _____ stickers in all.
CHALLENGE

3

Tyrone won 3 bags of stickers. He lost 15 of the stickers on the way home.
Which expression shows how many stickers Tyrone had when he got home?
3b + 15

3b

3b – 15

4

b – 15

e 3b – 10
f (6b ÷ 2) + 4
g (18b ÷ 3) – 12

Evaluate the expression you just chose. Exactly how many stickers did Tyron
have when he got home? Show your work.

7. As students finish the assignment, ask them to check their work with at least one other person in
class. Challenge them to resolve any differences in their answers by talking with each other and consulting a third student if necessary.
8. Ask students who finish and check their work before the end of the period to continue or start a new
game of Roll-a-Fact in their math journals or on a piece of notebook paper. You might also check the extension ideas on page B1.4 and B1.9 for more activity options to offer early finishers.

INDEPENDENT WORKSHEET

Use Set B1 Independent Worksheet 2 to provide students with more practice writing and evaluating
expressions.
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Variables & Expressions
In mathematics, an expression names an amount.
• Sometimes, an expression is a number, like 14.
• Sometimes, an expression is a variable, like n or x or .
• Sometimes an expression includes numbers, operations, and/or variables.

example

James got a small bag of fish crackers in his lunch today. He gave 6 of
the crackers to his friend. We can use the expression

c–6
to show how many crackers James had left. (We use the letter c to stand for the
number of crackers because we don’t know how many crackers are in the bag.)

1

Write an expression to represent each of these situations:
Situation

Expression

a

Ashley had a full bag of fish crackers. Her sister gave her 3 more fish
crackers.

b

Jason had a full bag of fish crackers. He gave 4 of them to his little
brother.

c

There are 5 little bags of fish crackers in the cupboard. Each bag has exactly the same number of crackers.

d

Haley got a little bag of fish crackers in her lunchbox. She poured out
the crackers and divided them evenly
with her friend.
2 There are exactly 42 fish crackers in every bag. Use that information to evaluate each expression above and find the answer.

example

James had c – 6 crackers. Now we know c = 42, so we can write:
42 – 6 = 36 crackers, James had 36 crackers left.
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More Variables & Expressions page 1 of 2
1

One of the prizes kids can win at the school carnival is a bag of stickers. Each
bag has exactly the same number of stickers. Draw a line from each of the situations to the matching expression.
Situation

Expression

Alicia won a bag of stickers. Her friend gave Alicia
6 more stickers.

4 × b or 4b

ex
a
b

b+6

Corey won 4 bags of stickers.

Neena won a bag of stickers. There was a hole in the
bag and she lost 9 of the stickers.

c

Andre won a bag of stickers. When he got home, he
divided the bag of stickers evenly among his 3 cousins.

d

Raven won 2 bags of stickers. Her friend gave her 12
more stickers.

2b + 12
b–9
b÷3

2

There are exactly 27 stickers in every bag. Use that information to evaluate
each expression above and find the answer.

example

Alicia had b + 6 stickers. Now we know b = 27, so we can write
27 + 6 = 33 stickers, Alicia had 33 stickers in all.

a
b
c
d

Corey won _____ stickers in all.
Neena had _____ stickers left.
Each of Andre’s cousins got _____ stickers.
Raven had _____ stickers in all.

3

Tyrone won 3 bags of stickers. He lost 15 of the stickers on the way home.
Which expression shows how many stickers Tyrone had when he got home?
3b + 15

3b

3b – 15

b – 15

4

Evaluate the expression you just chose. Exactly how many stickers did Tyron
have when he got home? Show your work.
B1.18 • Bridges in Mathematics Grade 4 Supplement
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More Variables & Expressions page 2 of 2
5

To evaluate an expression, you have to replace the variable with a number so
you can find the answer. Evaluate each of the expressions below.
Expression

ex x + 5
a 4x
b x–8
c x÷3
d 3x + 5
e (x ÷ 2) + 4

Evaluate if x = 12

Evaluate if x = 60

Evaluate if x = 120

12 + 5 = 17

60 + 5 = 65

120 + 5 = 125

6

Write a situation to match each of the expressions below. The variable b stands
for bag, but you can choose whatever you want to put in the bag.
Expression

Situation

ex b – 3
a 25 + b
b 2b
c b÷2

I got a bag of carrots. I gave 3 of the carrots to my friend, Max.

d

b + 43

CHALLENGE

e 3b – 10
f (6b ÷ 2) + 4
g (18b ÷ 3) – 12
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Set B1 H Activity 4
ACTIVITY

Writing & Solving Equations
Overview

You’ll need

Students determine whether pairs of expressions are
equal. Then they practice solving equations and writing
and solving equations to go with story situations. Finally,
they play a new game in which they solve a series of
equations.

H  Writing & Solving Equations (page B1.26, run one copy
on a transparency)

Skills & Concepts
H  write and solve equations with (=) to show equivalence
H use real-world situations involving multiplication or
division to represent number sentences
H use number sense, properties of multiplication, and
the relationship between multiplication and division
to find values for the unknowns that make the number
sentences true
H  model, explain, and evaluate expressions involving
addition, subtraction, multiplication, and division
H use the order of operations to evaluate, simplify, and
compare mathematical expressions involving the four
operations, parentheses, and the symbols <, >, and =
H recognize that a symbol represents the same number
throughout an equation or expression (e.g., ∆ + ∆ = 8;
thus, ∆ = 4)

H  Algebra Puzzles, Games 1 & 2 (pages B1.27 & B1.28,
see Advance Preparation)
H  Algebra Puzzles Record Sheet (page B1.29, run a class set)
H  overhead spinner overlay
H  red and blue overhead pens
H 3” × 3” sticky notes (see Advance Preparation)
H blue and red colored pencils for each student
H  a piece of paper to mask portions of the display master
H  Student Math Journals or notebook paper

Advance Preparation Run 1 copy each of pages B1.27
and B1.28 on a transparency. Cover each puzzle on both
sheets with a sticky note trimmed to 3” × 1” so students
will be able to focus more effectively on each set as it is
presented. Do not cover the row of shapes at the bottom
of each puzzle.
1.

A + 15 = 30
A÷B=3
(A + B) x C = 200

= ___
3.

= ___

2.

=___

3A = 15
B÷A=5
A + C x B = 105

= ___

= ___

= ___
4.

=___

4A = 24
A + B = 26
(B – A) ÷ C = 2
= ___

=___

100 – A = 65
A÷B=5
(A – B) ÷ C = 7
= ___

= ___

=___

Instructions for Writing & Solving Equations
1. Let students know that they will be writing and solving equations today, as well as learning to play
a new game. Ask them to get out their math journals or a piece of notebook paper as you place Writing
and Solving Equations on display with all but the top section covered.
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DATE

Writing & Solving Equations
An equation is a mathematical sentence we use to show that two expressions are
equal. Look at the examples below. For each equation, identify the two expressions,
and decide whether or not they are equal. Remember to use order of operations.

examples

2+5=7

3 × 6 = 29 – 11

1 + 6 × 5 = 35

40 = 3 × 15 – 5

To solve an equation, find the value of the variable that will make both expressions equal.
2. Read the text at the top of the sheet
with the class, and have them copy the first equation. Explain that
1 Solve each of the equations below:
there are two expressions, one on4 +either
side
equals
sign. What are they? Are they actually equal?
r = 14
r = _____of the
How did
you solve it?
125 ÷ m = 5

m = _____

How did you solve it?

z × 6 = 600
_____
How there’s
did you solveonly
it?
Students The first expression
is 2z =+
5, but
a 7 on the other side.
But remember? An expression
can
be
just
a
number,
so
the
7 and
is write
theanother expression.
To write an equation, think about which two amounts are equal,
expression for each amount.
2 + 5 definitely equals 7. example Jake had 34 marbles. He gave some to his brother. Now Jake has 18
marbles. How many marbles did Jake give to his brother?
34 – m = at
18 the top of the sheet. As students copy each,
3. Repeat this process with each of the other equations
2 Write and solve an equation for each of the word problems below:
ask them to circle the two expressions and determine whether or not they are equal. The third equation
a Amber had 64 beads. She bought some more beads. Now she has 102 beads.
How many beads
did Amber
will present an opportunity to discuss
order
of buy?
operations and to introduce the inequality sign.

64 + b = 102

102 – 64 = 38

b = 38 Amber bought 38 more beads.

b

Mr. Smith had 100 pencils. He divided the pencils evenly among all of his students. Each student got 4 pencils. How many students are there in Mr. Smith’s
class?

Students On that third one, I don’t think it’s equal on both sides.
Yes it is! 1 + 6 is 7, then multiply
35. had 25 students.
100 ÷ 7
s = 4× 45,
x 25and
= 100 you
s = 25 get
Mr. Smith
c T-shirts
are on sale at the mall for $12
each.division
Jasmin and herfirst,
mom got so
shirtsit’s
for really 6 × 5 is 30, then add 1.
But remember? You have to
do multiplication
and
the whole family. Their total was $120. How many shirts did they buy?
The real answer is 31, not 35. $12 x s = $120 120 ÷ 10 = 12 s = 10 They got 10 shirts.
We could put parentheses around the 1 + 6. Then it would be right.
Teacher If we leave the two expressions exactly the way they are now, are they equal?
Jasmin No! You have to follow the rules, so the answer is 31, not 35.
Teacher Mathematicians actually have a symbol to show that two expressions are not equal. It is
called an inequality sign, and it looks like this: ≠.
DJ Cool! It’s just an equals sign with a slash through it!
Jarod

4/25

2+5=7

3 x 6 = 29 – 11
expressions
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1 + 6 x 5 ≠ 35

Writing & Solving Equations

40 = 3 x 15 – 5

An equation is a mathematical sentence we use to show that two expressions are

Look at the
examples below.
For eachit
equation,
two expressions,
4. Reveal the next section of the equal.
display
master.
Read
withidentify
thetheclass,
and then ask the students to copy
and decide whether or not they are equal. Remember to use order of operations.
and solve each of the three equations.
examples 2 + 5 = 7
3 × 6 = 29 – 11
1 + 6 × 5 = 35

40 = 3 × 15 – 5

To solve an equation, find the value of the variable that will make both expressions equal.

1

Solve each of the equations below:

4 + r = 14

r = _____

How did you solve it?

125 ÷ m = 5

m = _____

How did you solve it?

z × 6 = 600

z = _____

How did you solve it?

To write an equation, think about which two amounts are equal, and write an
expression for each amount.

example
B1.22 • Bridges in Mathematics Grade 4 Supplement

Jake had 34 marbles. He gave some to his brother. Now Jake has 18
marbles. How many marbles did Jake give to his brother?
34 – m = 18
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5. As they finish, have students share their work with the people sitting nearest them. Then call on volunteers to share and explain their answers.
Students I got 10 for the first one, because I know that 4 + 10 is 14.
That next one was hard, but then I thought, okay 5 × 20 is 100, so it must be more than that. I tried
25 and it worked.
I counted by 5s on that one. I got 25, but it took a long time.
I thought about quarters, like 4 quarters makes a dollar and 1 more would be a dollar and 25 cents.
The last one was simple because 6 × 100 makes 600.
Set B1 Algebra: Equations & Operations Blackline Run 1 copy on a transparency
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Writing & Solving Equations

6. Now display the problems at the
bottom of the sheet, one by one. Work with input from the class to
An equation is a mathematical sentence we use to show that two expressions are
equal.
Look
at thestudents
examples below. For
equation, identify
two expressions,solve it, and share their thinkwrite an equation for each situation.
Ask
toeach
record
the the
equation,
and decide whether or not they are equal. Remember to use order of operations.
ing before you move to the next problem.
examples 2 + 5 = 7
3 × 6 = 29 – 11
1 + 6 × 5 = 35

40 = 3 × 15 – 5

To solve an equation, find the value of the variable that will make both expressions equal.

1

Solve each of the equations below:

4 + r = 14

r = _____

How did you solve it?

125 ÷ m = 5

m = _____

How did you solve it?

z × 6 = 600

z = _____

How did you solve it?

To write an equation, think about which two amounts are equal, and write an
expression for each amount.

example

Jake had 34 marbles. He gave some to his brother. Now Jake has 18
marbles. How many marbles did Jake give to his brother?
34 – m = 18

2

Write and solve an equation for each of the word problems below:

a

Amber had 64 beads. She bought some more beads. Now she has 102 beads.
How many beads did Amber buy?

64 + b = 102

102 – 64 = 38

b = 38 Amber bought 38 more beads.

b

Mr. Smith had 100 pencils. He divided the pencils evenly among all of his students. Each student got 4 pencils. How many students are there in Mr. Smith’s
class?

100 ÷ s = 4

4 x 25 = 100 s = 25

Mr. Smith had 25 students.

c

T-shirts are on sale at the mall for $12 each. Jasmin and her mom got shirts for
the whole family. Their total was $120. How many shirts did they buy?

$12 x s = $120

120 ÷ 10 = 12

s = 10

They got 10 shirts.

7. Transition to the next activity by displaying the top portion of Algebra Puzzles, Game 1 while students put away their journals. Have a helper pass out a copy of the Algebra Puzzles Record Sheet during
this time. Review the instructions on the game sheet and decide which team, you or the students, will
be blue and which red.
8. Remove the sticky note from the first puzzle. Have students fill in the missing values on their record
sheets for Puzzle One: 15, 30, 3, and 200. Then solve the first puzzle as a class, recording on your display
master as students do the same on their own record sheets. The solution to each equation will provide
the information necessary to solve the next equation. Note with students that the values of the circle
and the square have to remain the same throughout Puzzle 1.
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NAME

DATE

Algebra Puzzles, Game 1
Game Rules
1. Copy the numbers in the puzzle onto your own record
sheet. Then work together to solve the puzzle and record
the value of each shape below the puzzle box.
2. Each team spins for a shape. (Spin again if both teams
get the same shape.)
3. Circle the shape at the bottom of the Puzzle 1 box with your team’s color. Your
team scores the value of the shape you spun.
4. Repeat steps 1–3 for all four puzzles. Both teams add up their points. The team
with the highest score wins.
Red Team

1 15

Blue Team

2

+ 15 = 30

4×

15 ÷ 5 = 3
( 15 + 5 ) ×
=_____

3

3×

+
= 200

= _____

(
=_____

= 15
÷

= 24

–
=_____

4

=5

100 –
÷

= 26
)÷

=2
= _____

=5

Students We know the circle
is× 15,=and
the square
is) ÷5. = 7
+
105
–
(
Oh, I get it! 15 + 5 is 20. Then what times 20 makes 200?
=_____
= _____
=_____
=_____
= _____
It’s 10! The square has to be 10!
Red Team Total Score _____________

=_____

= 65

=_____

Blue Team Total Score _____________

9. When all the equations in Puzzle 1 are solved, and the value of each shape has been recorded in the
box below the puzzle, set the spinner overlay on top of the spinner. Make a spin for yourself and invite a
student to do the same for the class. (If the class spins the same shape as you did, have them spin again
until they land on a different shape.) Use your colored pens to circle the shape spun by each team at the
bottom of the Puzzle 1 box as students do the same on their own record sheets. Each team scores the
number of points equal to the value of their shape.
10. Repeat steps 8 and 9 for each of the other three puzzles. As you play, reinforce the idea that although
the values of the shapes change from one puzzle to the next, they have to remain the same throughout
any particular puzzle. Record the value of each shape as it’s determined, both inside the shape itself and
in the box at the bottom of the puzzle. By the third or fourth puzzle, students may be ready to work in pairs
to solve for all three shapes, sharing their solutions and strategies with the class when they are finished.
11. When all four puzzles have been solved, have students add up the points for each team and record
the totals on the game sheet. The team with the highest score wins. Here are the solutions to each of the
puzzles for your reference:
Algebra Puzzles, Game 1 Solutions
• Puzzle 1: Circle = 15, Square = 10, Pentagon = 5
• Puzzle 2: Circle = 6, Square = 20, Pentagon = 7
• Puzzle 3: Circle = 5, Square = 25, Pentagon = 4
• Puzzle 4: Circle = 35, Square = 7, Pentagon = 4
Extensions
• When time allows, play the second Algebra Puzzles game with your class. Here are the solutions to
each of the puzzles in the second game for your reference:

B1.24 • Bridges in Mathematics Grade 4 Supplement

© The Math Learning Center

Set B1 Algebra: Equations & Operations

Writing & Solving Equations (cont.)

Algebra Puzzles, Game 2 Solutions
• Puzzle 1: Circle = 12, Square = 27, Pentagon = 10
• Puzzle 2: Circle = 7, Square = 4, Pentagon = 30
• Puzzle 3: Circle = 40, Square = 8, Pentagon = 7
• Puzzle 4: Circle = 4, Square = 18, Pentagon = 2
• Invite interested students to make their own algebra puzzles for classmates to solve.

INDEPENDENT WORKSHEET

Use Set B1 Independent Worksheet 3 to provide students with more practice writing and solving equations.
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DATE

Writing & Solving Equations
An equation is a mathematical sentence we use to show that two expressions are
equal. Look at the examples below. For each equation, identify the two expressions,
and decide whether or not they are equal. Remember to use order of operations.

examples

2+5=7
1 + 6 × 5 = 35

3 × 6 = 29 – 11
40 = 3 × 15 – 5

To solve an equation, find the value of the variable that will make both expressions equal.

1

Solve each of the equations below:

4 + r = 14

r = _____

How did you solve it?

125 ÷ m = 5

m = _____

How did you solve it?

z × 6 = 600

z = _____

How did you solve it?

To write an equation, think about which two amounts are equal, and write an
expression for each amount.

example

Jake had 34 marbles. He gave some to his brother. Now Jake has 18
marbles. How many marbles did Jake give to his brother?
34 – m = 18

2
a

Write and solve an equation for each of the word problems below:

Amber had 64 beads. She bought some more beads. Now she has 102 beads.
How many beads did Amber buy?

b

Mr. Smith had 100 pencils. He divided the pencils evenly among all of his students. Each student got 4 pencils. How many students are there in Mr. Smith’s
class?

c

T-shirts are on sale at the mall for $12 each. Jasmin and her mom got shirts for
the whole family. Their total was $120. How many shirts did they buy?
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Algebra Puzzles, Game 1
Game Rules
1. Copy the numbers in the puzzle onto your own record
sheet. Then work together to solve the puzzle and record
the value of each shape below the puzzle box.
2. Each team spins for a shape. (Spin again if both teams
get the same shape.)
3. Circle the shape at the bottom of the Puzzle 1 box with your team’s color. Your
team scores the value of the shape you spun.
4. Repeat steps 1–3 for all four puzzles. Both teams add up their points. The team
with the highest score wins.
Red Team

1

2

+ 15 = 30
÷
(

+

3×

4×

=3
)×

=_____

3

Blue Team

= 200

(
=_____

+

×

=_____

)÷

100 –

= 105
= _____

(
=_____

=2
= _____

=_____

= 65

÷

Red Team Total Score _____________
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–
=_____

4

= 15
=5

= 26

+

= _____

÷

= 24

=5

–

)÷

=_____

=7
= _____

=_____

Blue Team Total Score _____________
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Algebra Puzzles, Game 2
Game Rules
1. Copy the numbers in the puzzle onto your own record
sheet. Then work together to solve the puzzle and record
the value of each shape below the puzzle box.
2. Each team spins for a shape. (Spin again if both teams
get the same shape)
3. Circle the shape at the bottom of the Puzzle 1 box with your team’s color. Your
team scores the value of the shape you spun.
4. Repeat steps 1–3 for all four puzzles. Both teams add up their points. The team
with the highest score wins.
Red Team

1

2

+ 15 = 27
(

–
×

= 147

+

= _____

÷(
=_____

=5

×

–

28 ÷
÷(

= 16
= _____

(
=_____

Red Team Total Score _____________
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= 25
–

=_____

4

÷

=2

× 3+

– 15 = 25

=_____

14 ÷

) × 3= 45

=_____

3

Blue Team

+
=_____

) = 10
= _____

=_____

=7
+ 2) = 3
)÷

=5

= _____

=_____

Blue Team Total Score _____________
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Algebra Puzzles Record Sheet
Game 1
Red Team

1

2

+ _____ = _____
÷
(

+

_____ ×

= _____
)×

=_____

3

Blue Team

= _____

(
=_____

= _____

+

×

=_____

)÷

_____ –

(
=_____

Red Team Total Score _____________

= _____
= _____

=_____

= _____

÷

= _____
= _____

–
=_____

4

= _____

÷

= _____

+

= _____

_____ ×

= _____

= _____

–

)÷

=_____

= _____
= _____

=_____

Blue Team Total Score _____________

Game 2
Red Team

1

2

+ _____ = _____
(

–
×

_____ ÷

) × _____ = _____
+

=_____

3

Blue Team

÷(
=_____

÷

= _____

×

–

= _____
= _____

=_____

Red Team Total Score _____________
© The Math Learning Center

28 ÷

(

= _____
–

=_____

4

– _____ = _____

=_____

× 3+

= _____
= _____

= _____

) = _____
= _____

=_____

= _____

÷(

+ _____) = _____

+

) ÷ _____ = _____

=_____

= _____

=_____

Blue Team Total Score _____________
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NAME

DATE

Set B1 H Independent Worksheet 1
INDEPENDENT WORKSHEET

Bowling for Equations

1

Jose is playing a game of Roll-a-Fact with his brother, Marco. On his first roll,
Jose got 2, 1, and 4. Below are some of the equations he wrote. Read each and
decide if it is true or false according to the order of operations. If an equation is
false, rewrite it on the line so it is true.

ex 2 × 4 – 1 = 6
a 4 ÷ (1 × 2) = 2
b 1 + 4 × 2 = 10
c 4×2÷1=8
d 4+2–1=5

T or F

2 x (4 - 1) = 6
___________________

T or F

___________________

T or F

___________________

T or F

___________________

T or F

___________________

Order of operations

1. Do anything inside
parentheses first.
2. Multiply or divide in
order, left to right.
3. Add or subtract in
order, left to right.

2

Marco got 4, 2, and
on his first roll. Solve the equations below to figure out
the third number Marco rolled. Remember to use the order of operations.

a

2×4–

=2

b

+4÷2=8

c

–4÷2=4

d

2×

e

Marco rolled 4, 2, and

7

9

8
4

5
2

÷4=3
.

10
6

3
1

3

Use Marco’s 3 numbers to knock over the 1, 5, and 7 pins. Write your equations
on the lines below. Cross out the pins.

a
b
c

1 = _______________________
5 = _______________________
7 = _______________________
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NAME

DATE

Set B1 H Independent Worksheet 2
INDEPENDENT WORKSHEET

Expressions, Variables & Situations

1

To evaluate an expression, you have to replace the variable with a number so
you can find the answer. Evaluate each of the expressions below.
Expression

Evaluate if x = 8

Evaluate if x = 24

Evaluate if x = 400

3 x 8 = 24

3 x 24 = 72

3 x 400 = 1,200

ex 3x
a 4x
b x–8
c x÷4
d 2x + 5
e (x ÷ 2) + 29
2

Mr. Brown got 3 boxes of envelopes. He gave 4 of the envelopes to his son.
Which expression shows how many envelopes Mr. Brown has left?
3b × 4

3b + 4

3b ÷ 4

3b – 4

3

Eloise and and Dylan are picking cherries. So far, they have picked 5 boxes of
cherries, and Dylan has 2 more cherries in his hand. Which expression shows
how many cherries Eloise and Dylan have picked?
2b + 5

5b + 2

2 × 5b

7b

4

Write a situation to match each of the expressions below. The variable b stands
for box, but you can choose whatever you want to put in the box.
Expression

Situation

ex b ÷ 2
a 19 + b
b 2b
c b + 12

Kara got a box of jellybeans. She divided the jellybeans evenly with her sister.
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NAME

DATE

Set B1 H Independent Worksheet 3
INDEPENDENT WORKSHEET

Solving & Writing Equations
Order of Operations

1. If there are parentheses, do whatever is inside them first.
2. Multiply and divide left to right.
3. Add and subtract from left to right.

1

Find the answer to each problem below. Use the order of operations. Show your
work.

example

37
25 + 2 × 6 = _____
2 x 6 = 12
25
+
12 = 37

a

20 ÷ 4 × 3 = _____

b

6 + 15 ÷ 3 = _____

c

12 × (2 + 3) = _____

d

(12 + 16) ÷ 7 = _____

e

14 × 3 ÷ 6 = _____

f

63 ÷ 9 × 7 = _____

2

Circle the letter to show whether each equation below is true or false. Remember to use the order of operations.

a
c
e

25 = 5 × 3 + 10

T or F

12 – 6 × 2 = 129 – 129

T or F

27 = 9 × 6 ÷ 2

T or F

3
a
c

Solve each of the equations below:
z × 10 = 700

z = _____

15 + 3 × 3 = 6y

y = _____

© The Math Learning Center

b 5×4×3=4×3×5
d 100 ÷ 2 + 3 = 20
f 3 + 5 × 8 = 64

b
d

18 = 3x
120 ÷ m = 20

T or F
T or F
T or F

x = _____
m = _____
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Independent Worksheet 3 Solving & Writing Equations (cont.)

4 Write and solve an equation for each of the word problems below:
ex Ebony had 45 stickers. She gave some of the stickers to her sister. Now Ebony
has 20 stickers. How many stickers did Ebony give to her sister?
45 – s = 20 s = 25 Ebony gave 25 stickers to her sister.

a

Mrs. Grace had 75 erasers. She divided the erasers evenly among all of her students. Each student got 3 erasers. How many students are there in Mrs. Grace’s
class?

b

Bottled water is on sale for $13 a case. Jon and his mom got several cases for
the soccer team. They spent $65. How many cases of bottled water did they buy?

c

Mrs. Jones brought 3 of the cases of bottled water to the soccer tournament.
There were 72 bottles of water in all. How many bottles were there in each case?

CHALLENGE

5
a

Solve these algebra puzzles.
3×
÷
(

+
=_____

6
a
b

b

= 27
=4
)×

200 ÷
×

= 360

= _____

–
=_____

=_____

= 20
= 600
÷

= 58
= _____

=_____

Circle the T or F to show whether each equation below is true or false.
47 = 3n +2 if the value of n is 15.

T or F

4z ÷ (3 + 3) = 10 if the value of z is 12.

T or F
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