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IV

Introduction
I have a dream that concepts taught at one level would be mastered enough  

to build on at the next level, making extensive review unnecessary� To achieve 
my dream, this book was designed and organised to reinforce algebra concepts 

in every chapter� The book begins with a chapter on whole numbers because 
students are the most fluent with that set of numbers� The main algebra concepts 

learned in a Pre-Algebra course are introduced in this chapter� Since students are so 
familiar with the set of whole numbers, they can focus on learning the algebra con-

cepts without the difficulty of arithmetic� Order of operations, exponents, expressions, 
one and two-step equations, working with formulas, and graphing are all introduced� In 

the integer chapter, the students learn how to add, subtract, multiply and divide integers 
and then use those skills with order of operations, exponents, expressions, one and two-

step equations and inequalities, working with formulas, graphing, and solving inequali-
ties� The inequalities are introduced in this chapter because of the necessity of flipping the 
inequality symbol when multiplying or dividing both sides by a negative number� These 
same concepts are threaded through the fraction and decimal chapters� The formula part 
of each chapter has students work with many geometric formulas for area, perimeter and 
volume� The graphing aspect has students graph numbers on a real number line and plot 
points on the coordinate plane� A focus on the scale of the number line or axes is empha-
sised� Percentages are included in the ratio and proportion chapter because solving percent-
age problems can be done with proportions connecting the two concepts� Proportions are 
solved algebraically reinforcing the algebra skills� The coordinate plane chapter sets the foun-
dation for coordinate graphing in higher level mathematics� The chance and data chapter 
is included because circle graphs reinforce percentages and probability is an application of 
fractions�

Cooperative learning has transformed my teaching and increased my students’ achievement� 
In fact, it has taken me from a burned-out teacher to a teacher that looks forward to another 
day in the classroom� Rather than teaching for a 20- to 30-minute period of time, I teach 
for 5 to 10 minutes, then have the students work with the concept I just taught through 
a cooperative learning activity� Research has shown that most brains become overloaded 
with information after about 10 minutes� Once a brain is overloaded, it cannot take in 
more� The purpose of the cooperative learning activities is to allow students to work with 
the concept just taught so that they will have more room to assimilate another concept 
in the next segment of teaching� These cooperative learning activities have 25 per cent 
to 100 per cent of the students actively working with the concept, rather than just one 
student answering a question that I would ask� When students are actively engaged 
in the learning process, they retain more and achievement goes up� The students 

enjoy the class more when they have an opportunity to work cooperatively� Kagan 
Cooperative Learning has structured the student interaction to the point that there 

are no “hogs” (students that want to do it all) and there are no “logs” (students 
who are willing to let another do it all)� It adds variety to the classroom, stu-

dents bond with their teammates, and they are more successful in mathemat-
ics than they ever have been� It is a win-win situation for all� 
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V

Introduction Continued

I believe in discovery learning as much as I believe in cooperative learning� 
This book includes some exploratory activities that have students discover 
concepts� When students discover concepts, they are more likely to remember 
them� Because the book Cooperative Learning and Algebra has an exploratory 
activity for just about every algebra concept along with vocabulary development, 
I did not duplicate those activities in this book unless it was necessary� Many chap-
ters will mention that exploratory activities can be found in the Cooperative Learning 
and Algebra book� 

Each chapter is divided into lessons, and each lesson is divided into activities� At the 
beginning of each chapter is a detailed list of each lesson and the activities it contains, 
along with a synopsis of the chapter� Each lesson begins with a synopsis� Most of the les-
sons end with a synthesis activity where students generate a graphic organiser or concept 
map of the concepts that they have learned� Each lesson has teacher notes and structure 
directions, and the blacklines or transparencies for each activity follows these teacher notes� 
The chapters, lessons and activities are numbered sequentially� In the right-hand corner of 
each activity is a number� The first number designates the chapter, the second number des-
ignates the lesson, and the last number designates the activity� This system makes navigat-
ing the book a breeze� Answers are included for most activities on the transparencies, black-
lines, or in the teacher notes�

This book was written for the teacher� My hope is that this book will transform the Pre-
Algebra curriculum by introducing and having students work with algebraic concepts as they 
review whole numbers, fractions, and decimals and integers� This gives the students a differ-
ent take on these concepts and hopefully gives them a new, fresh spin on the arithmetic that 
they have already learned� Enjoy! 
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1

1

W
HOLE Numbers

  Number  
Sense

ACTIVITY 1: Can You Define Me?
ACTIVITY 2: Classify Me
ACTIVITY 3:  How Many Ways Can You  

Graph Me?
ACTIVITY 4: Compare Me
ACTIVITY 5: Compare Me Again 
ACTIVITY 6: Plot My Point
ACTIVITY 7: Am I Divisible?
ACTIVITY 8: Prime or Composite?
ACTIVITY 9: Exploring Terms and Factors
ACTIVITY 10: Factors or Terms?
ACTIVITY 11: Rewrite Me 
ACTIVITY 12:  Exploring Add/Subtract vs  

Multiply/Divide
ACTIVITY 13: What Do I Do First?
ACTIVITY 14: Evaluate Me
ACTIVITY 15:  Exploring Multiply/Divide vs 

Exponents
ACTIVITY 16: What Do I Do First?—Take 2
ACTIVITY 17: Evaluate Me—Take 2
ACTIVITY 18: Evaluate Me—Take 3

ACTIVITY 19:  Exploring the Role of  
Grouping Symbols

ACTIVITY 20: Processing All the Operations
ACTIVITY 21: Find My Match
ACTIVITY 22: Where Do the Operations Go?
ACTIVITY 23: What Did We Learn?

    
expressions

ACTIVITY 1: Read Me Two Ways
ACTIVITY 2: Give an Example
ACTIVITY 3: Where Do I Belong?
ACTIVITY 4: Graph My Inequality
ACTIVITY 5: Factors or Terms?
ACTIVITY 6: Rewrite Me
ACTIVITY 7: Evaluate Me
ACTIVITY 8: Evaluate Me Simultaneously
ACTIVITY 9: Write Me in Symbols
ACTIVITY 10: Simplify My Expression
ACTIVITY 11:  Write an Expression for My 

Application
ACTIVITY 12: Applying Expressions in  
  Geometry
ACTIVITY 13: What Did We Learn? 

LESSON

 1

LESSON

 2

This chapter works with whole numbers. The lesson on number sense begins the 
development of the subsets of the real numbers by defining the sets of natural and whole 
numbers. Comparing numbers, graphing numbers on a number line and a coordinate 
plane, and divisibility of numbers is also included. The difference between terms and factors  
is begun here at an arithmetic perspective. Order of operations, so crucial in higher level  
mathematics, is explored and practised. The lesson on expressions has students work with the 
inequality symbols with variables, extends the concepts of factors and terms to variable expres-
sions, and reinforces order of operations through evaluation of expressions. Using variables 
in real-world applications clarifies the purpose of using variables. The expression lesson ends  
with connections to geometry. The lesson on equations introduces students to one- and two-
step equation solving techniques that will be used in the next three chapters. This lesson ends  
with geometric connections.

Whole  
Numbers
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2 Cooperative Learning and Pre-Algebra 

    
Equations

ACTIVITY 1: Getting at the Concept
ACTIVITY 2: Is the Variable Alone?
ACTIVITY 3: Who is Attached?
ACTIVITY 4: Name the Connecting Operation
ACTIVITY 5: Name the Disconnecting Operation
ACTIVITY 6: Solve Me
ACTIVITY 7: Solve Again
ACTIVITY 8: Who is Connected and How?
ACTIVITY 9: Who Gets Disconnected First?
ACTIVITY 10: Solve Me—Take 2
ACTIVITY 11: Putting It All Together
ACTIVITY 12: Find My Mistakes
ACTIVITY 13: Applying Equations
ACTIVITY 14: What Did We Learn?

LESSON

 3

Whole  
Numbers

W
HOLE Numbers
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HOLE Numbers

Cooperative Learning and Pre-Algebra 

This lesson begins with students defining the sets of whole and natural numbers. Each  
chapter will introduce students to a new subset of the real numbers, reinforcing the sets 
previously learned. Students will compare numbers using inequality symbols. The goal is 
for students to master the inequality symbols so that the symbols themselves will not be 
an issue as they compare other types of numbers in later chapters. The students will graph  
numbers on the real number line and the coordinate plane. This lays the foundation of  
graphing that they will repeat with the other subsets of real numbers. The concept of terms 
and factors is explored at an arithmetic level, so there will be an easy transition to those same 
concepts with variables. Order of operations is explored, so the students can discover which 
operations take precedence. There are several activities to practise the order of operations 
that follow. Synthesising the lesson with a graphic organiser concludes this lesson.

LESSON 1

number sense

Can You Define Me?

Exploratory 

Solo
1. Individually, each student 
completes the exploration.

Pair Consensus
2. For each problem on the 
investigation, each student 
shares with his/her partner, 
using RallyRobin, his/her 
response. They discuss the 
problems that they disagree 
on, trying to come to consen-
sus on the correct response. 
They mark the problems they 
can’t reach consensus on so 

they can focus on them during 
the team phase. Encourage 
the students to add to their 
responses if their partner  
verbalises an understanding 
they did not see.

Team Consensus
3. Each pair shares their 
responses, using RallyRobin, 
with the other pair in their 
team, augmenting their 
responses if necessary. When 
the teams are finished sharing, 
each student should have a 
detailed, complete summary.

1
ACTIVITY

Structure 
• Solo-Pair Consensus-Team 
Consensus

Materials
• Blackline 1.1.1 per student
• 1 pencil per student
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Cooperative Learning and Pre-Algebra 

Classify Me
This activity has students  
identify the set(s) of numbers to 
which each problem belongs. 
Letting students know that 
the sets of natural and whole 
numbers are subsets of the 
real number system begins to 
develop the interrelationship 
among all of the sets of num-
bers. That is why real numbers 
are included in the directions. 

Numeric

1. Teacher poses many prob-
lems using Transparency 1.1.2.

Structure 
• RallyCoach

Materials
• Transparency 1.1.2
• 1 sheet of paper and  
pencil per pair of students

 

2. Partner A classifies the  
number in problem one 
as a natural, whole and/or 
real number, writing his/her 
response on the paper.

3. Partner B watches, listens, 
checks and praises.

4. Partner B classifies the  
number in the next problem.

5. Partner A watches, listens, 
checks and praises.

6. Repeat for remaining  
problems starting at step 2.

2
ACTIVITY

How Many Ways  
Can You Graph Me?

The purpose of this activity is 
to have students graph the 
same inequality using different 
scales. One of the difficulties 
in graphing, especially real-
world data, is setting the scale 
on the number line or axes if 
the graph is in the coordinate 
plane. This activity will also 
appear in the integer, decimal 
and fraction chapters, so  
students can work with differ-
ent scales with those types  
of numbers. 

Graphic

1. Teacher poses many prob-
lems using Transparency 1.1.3.

Structure 
• RallyCoach

Materials
• Transparency 1.1.3
• 1 sheet of paper, pencil and 
ruler per pair of  
students

 

3
ACTIVITY

2. Partner A graphs the  
number in the first problem on 
a number line, using any scale 
he/she chooses. 

3. Partner B watches, listens, 
checks and praises.

4. Partner B graphs the  
number on a different number 
line using a different scale of 
his/her choice.

5. Partner A watches, listens, 
checks and praises.

6. Repeat until five graphs are 
graphed for problem one.

7. Repeat for remaining  
problems starting at step 2.
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Cooperative Learning and Pre-Algebra 

9
ACTIVITY

Blackline 1.1.7 continued

Structure: Solo-Pair Consensus-Team Consensus

Exploring Terms 
and Factors

 8.  Given 7  ×  7  ×  7  ×  7  ×  7  ×  7  ×  7  ×  7  ×  7 = 79, what does 79 tell 
you about the number 7?

 9.  Given 3  ×  3  ×  3  ×  3 = 34, what does 34 tell you about the number 
3?

 10.  Given 8  ×  8  ×  8  ×  8  ×  8 = 85, what does 85 tell you about the  
number 8?

 11.  Look at the left side of the equation in problems 7–10. What is  
similar about them?

 12.  The 6s, 7s, 3s and 8s on the left side of the equations above are 
called factors. The little raised number on the right side is called an 
exponent. Explain what a factor is. 

 13. Explain the difference between a factor and a term.© H
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