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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
  

Vision, Mission, and Goals 
 
 

Vision Statement 
The Monroe Township Board of Education commits itself to all children by preparing them to reach 
their full potential and to function in a global society through a preeminent education. 
 
 

Mission Statement 
The Monroe Public Schools in collaboration with the members of the community shall ensure that all 
children receive an exemplary education by well trained committed staff in a safe and orderly 
environment. 
 

Goals 
Raise achievement for all students paying particular attention to disparities between subgroups. 
 
Systematically collect, analyze, and evaluate available data to inform all decisions.  
 
Improve business efficiencies where possible to reduce overall operating costs. 
 
Provide support programs for students across the continuum of academic achievement with an 
emphasis on those who are in the middle. 
 
Provide early interventions for all students who are at risk of not reaching their full potential. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 

 
Philosophy 

 
Monroe Township Schools are committed to providing all students with a quality education resulting in life-long learners who can 

succeed in a global society.  The mathematics program, grades K-12, is predicted on that belief and is guided by the following six 
principals as stated by the National Council of Teachers of Mathematics (NCTM) in the Principles and Standards for School 
Mathematics, 2000.  First, a mathematics education requires equity.  All students will be given worthwhile opportunities and strong 
support to meet high mathematical expectations.  Second, a coherent mathematics curriculum will effectively organize, integrate, and 
articulate important mathematical ideas across the grades.  Third, effective mathematics teaching requires the following: a) knowing 
and understanding mathematics, students as learners, and pedagogical strategies, b) having a challenging and supportive classroom 
environment and c) continually reflecting on and refining instructional practice.  Fourth, students must learn mathematics with 
understanding.  A student’s prior experiences and knowledge will actively build new knowledge.  Fifth, assessment should support the 
learning of important mathematics and provide useful information to both teachers and students.  Lastly, technology enhances 
mathematics learning, supports effective mathematics teaching, and influences what mathematics is taught. 

 
As students begin their mathematics education in Monroe Township, classroom instruction will reflect the best thinking of the 

day.  Children will engage in a wide variety of learning activities designed to develop their ability to reason and solve complex problems.  
Calculators, computers, manipulatives, technology, and the Internet will be used as tools to enhance learning and assist in problem 
solving.  Group work, projects, literature, and interdisciplinary activities will make mathematics more meaningful and aid understanding.  
Classroom instruction will be designed to meet the learning needs of all children and will reflect a variety of learning styles. 

 
In this changing world those who have a good understanding of mathematics will have many opportunities and doors open to 

them throughout their lives.  Mathematics is not for the select few but rather is for everyone.  Monroe township Schools are committed 
to providing all students with the opportunity and the support necessary to learn significant mathematics with depth and understanding.  
This curriculum guide is designed to be a resource for staff members and to provide guidance in the planning, delivery, and assessment 
of mathematics instruction. 

Educational Goals 
 

 Algebra I is the first course of the college preparatory sequence.  It is designed to provide an in-depth analysis of the real world 
system and introduce process of algebra.  Topics included are: data analysis, roots and powers, simplify mathematical expressions, 
linear equations, graphing linear equations, theoretical and experimental probability, linear inequalities, systems of equations and 
inequalities, polynomial equations, quadratic functions, graphing quadratic functions, mathematical models, functions, matrices, and 
solve rational equations.   
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New Jersey State Department of Education 
Core Curriculum Content Standards 

 
 
 
A note about Common Core State Standards for Mathematics 
 
The Common Core State Standards for Mathematics were adopted by the state of New Jersey in 2010.  The standards referenced in 
this curriculum guide refer to these new standards and may be found in the Curriculum folder on the district servers.  A complete copy 
of the new Common Core State Standards for Mathematics and the end of year algebra 1 test content standards may also be found at:  
 
http://www.corestandards.org/the-standards 
http://www.achieve.org/AlgebraITestOverview 
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Algebra I 
 

Scope and Sequence 
 

Quarter I 
Big Idea:  Equivalence 
I. Solving Equations 

a. Solving One-Step Equations 
b. Solving Multi-Step Equations 
c. Solving Equations with Variables on Both Sides 
d. Linear Equations and Problem Solving 
e. Solving Decimal Equations 
f. Formulas and Functions 
g. Rates, Ratios, and Percents 
 

  

Big Idea:  Representation and Modeling  
II. Graphing Linear Equations 

a. Coordinates and Scatter Plots 
b. Graphing Linear Equations 

1. By Creating a Table of Values 
2. By Finding the x- and y- Intercepts 

c. Calculating The Slope of a Line 
d. Direct Variation 
e. Graphing Using Slope-Intercept Form 
f. Solving Equations Using Graphs 
g. Functions and Relations 

Big Idea:  Linearity 
III. Writing Linear Equations 

a. Writing Linear Equations in Slope-Intercept Form 
b. Writing Linear Equations Given the Slope and A Point 
c. Writing Linear Equations Given Two Points 
d. Fitting a Line to Data 
e. Writing a Linear Equation in Point-Slope Form 
f. Writing a Linear Equation in Standard Form 
g. Predicting with Linear Models 

 

Quarter II 
Big Idea:  Linearity 
IV. Solving and Graphing Linear Inequalities 

a. Solving and Graphing One-Step Linear Inequalities 
b. Solving Multi-Step Linear Inequalities 
c. Solving Compound Inequalities 
d. Solving Absolute-Value Equations and Inequalities 
e. Graphing Linear Inequalities in Two Variables 

Big Idea:  Data Analysis 
V. Probability and Statistics 

a. Permutations & Combinations 
b. Probability and Odds 
c. Measures of Central Tendency 
d. Stem-and-Leaf Plots 
e. Box-and-Whisker Plots 

Big Idea:  Linearity 
VI. Solving Systems of Linear Equations and Inequalities 

a. Solving Systems of Linear Equations 
1. by Graphing 
2. by the Substitution Method 
3. By the Linear Combinations (Elimination) Method 

b. Applications of Linear Systems 
c. Special Types of Linear Systems 
d. Solving Systems of Linear Inequalities 
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Quarter III 
Big Idea:  Relationships 
VII. Exponents and Exponential Functions 

a. Multiplication Properties of Exponents 
b. Zero and Negative Exponents 
c. Division Property of Exponents 
d. Scientific Notation 
e. Exponential Growth Functions 
f. Exponential Decay Functions 

Big Idea:  Relationships 
VIII.   Quadratic Equations and Functions 

a. Solving Quadratics by Finding Square Roots 
b. Simplifying Radicals 
c. Graphing Quadratic Functions 
d. Solving Quadratic Equations By Graphing 
e. Solving Quadratic Equations by the Quadratic Formula 
f. Applications of the Discriminant 
g. Graphing Quadratic Inequalities 
h. Comparing Linear, Exponential and Quadratic Models 

Quarter IV 
Big Idea:  Representations and Modeling  
IX. Polynomial Functions 

a. Adding and Subtracting Polynomials 
b. Multiplying Polynomials 
c. Special Products of Polynomials 
d. Solving Polynomial Equations in Factored Form 
e. Factoring Polynomials 

 

Big Idea:  Relationships 
X. Rational Equations and Functions 

a. Ratio and Proportion 
b. Percents 
c. Direct and Inverse Variation 
d. Simplifying Rational Expressions 
e. Adding and Subtracting Rational Expressions 
f. Solving Rational Equations 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Equivalence 

Topic: Solving Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 1: The student will be able to solve equations and apply this technique to find solutions to real-life 
problems modeled by linear relationships. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

9 
days 

1.1. Solve one-step equations. 
(A-SSE 1a, A-APR 1, A-REI 
1-3)(EOC: O2.b) 

1.2. Solve multi-step equations. 
(A-SSE 1a, A-REI 1-3) 
(EOC: O2.b) 

1.3. Solve equations with 
variables on both sides. 
(A-SSE 1a) (EOC: O2.b) 
Solve problems modeled by 
linear equations. 
(A-SSE 1a, A-CED 1,2) 
(EOC: L1.d) 

1.4. Solve decimal equations. 
(A-SSE 1a, A-REI 1-3) 
(EOC: O2.b) 

1.5. Identify functions and isolate 
(solve for) a given variable. 
(A-SSE 1a, A-REI 1-3) 
(EOC: O2.b) 
 
 
 

Essential Questions: 
• What does it mean that two things have a linear 

relationship? 
• How can I maintain equality as I solve for a 

variable? 
• What types of linear models do I encounter daily? 
• When does an equation have no solution? 

Enduring Understandings: 
• In order to solve for a variable, it is important to 

“undo” each operation by using the inverse 
operation. 

• Linear relationships are evident in many aspects of 
everyday life, and linear models help us to predict 
what will happen outside a given range of data. 

• When given a function with several unknowns, it is 
useful to be able to manipulate an equation to 
solve for a particular variable.  This enables us to 
make easier calculations when given a data set. 
 

Sample Conceptual Understandings: 
A page of your yearbook is 8.5 inches by 11 inches.  The 
left margin is ¾ inch and the space to the right is 2 7/8 
inches.  The space between each picture is 3/16 inch.  How 
wide can each picture be to fit three pictures across the 
page?   

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Algebra Tile Activities:  pages 131 and 153 Algebra 
I, McDougal/Littell © 2004.  This activity shows 
students how to maintain equality when solving for 
a variable. 
History of Stairs Activity, p 152 Algebra I, 
McDougal/Littell © 2004.  This activity displays a 
linear relationship between rise and run, and is a 
good precursor to slope. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Equivalence 

Topic: Solving Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 1: The student will be able to solve equations and apply this technique to find solutions to real-life 
problems modeled by linear relationships. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

1.6. Simplify and solve problems 
involving rates, ratio and 
percents. 
(A-SSE 1a, A-REI 1-3, A-
SSE 1a, A-CED 1-4) 
(EOC: O2.b) 

 

 
A body temperature of 95 °  or lower may indicate the 
medical condition called hypothermia.  What temperature 
on the Celsius scale may indicate hypothermia if the 

conversion factor is:  
9 32
5

F C= +    

 
Chris and Kim worked together to paint skateboards. Kim 
painted 10 more than twice the number of skateboards that 
Chris painted. Together they painted 100 skateboards. Find 
an equation that models the number of skateboards (x) that 
Chris painted? 

 
Below are four different functions.  Describe each in terms 
of its graph, and give an example of what each equation 
might model. 

a. 2( )f x x=  

b. 3( )f x x=  

c. 29 ) 3f x x=  
d. ( ) 3f x x= +  

 
 

The Pathfinder was launched on December 4, 1996.  
During its 212-day flight to Mars, it traveled about 310 

Assessment Models:  
Allison solved for x, and then checked her work.  
Her answer did not make sense.  Explain Allison’s 
mistake, and correct her work. 

( )8 4 16 2 3
8 4 16 2 6

2 2

10 16 6
16 16

10 10
10 10

1

x x x
x x x

x x

x

x

x

− + = − −

− + = − +
+ +

+ =
− −

= −

= −

 

 
When solving an equation for a variable, there are 
three possible outcomes: 

a. One solution 
b. Infinitely many solutions 
c. No real solutions 

Create an equation that fits in each category above.  
Justify why the equation belongs in that category. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Equivalence 

Topic: Solving Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 1: The student will be able to solve equations and apply this technique to find solutions to real-life 
problems modeled by linear relationships. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

million miles.  Estimate the time the Pathfinder would have 
taken to reach Mars traveling at the following speeds: 

a.  30,000 miles/hour 
b. 40,000 miles/hour 
c. 60,000 miles/hour 
d. 80,000 miles/hour 

Which of the four speeds is the best estimate of the 
Pathfinder’s speed? 
 

Your cell phone company charges a flat rate of $30 
per month, plus $.02 per text message.    Write a 
linear equation that models the cost, C, of your cell 
phone bill for t text messages.  Calculate your bill 
assuming that you sent 345 texts this month. 
  
Alex has $320 and saves $10 a week.  Joe has 
$445 and spends his income plus $15 each week.  
When will Joe and Alex have the same amount of 
money?  When will Joe run out of savings?   
 
 
Additional Resources: 
Algebra I First Quarter Formative Assessment (to 
be administered at the end of the first quarter) 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Representation and Modeling  

Topic: Graphing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 2: The student will be able to graph relations and determine if they are functions.  Students will 
graph linear functions using a variety of methods and solve real-life problems by graphing. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 
days 

2.1. Map points to a Cartesian 
Coordinate Plane. 
(A-CED 2) 

2.2. Graph Scatter Plots and 
draw conclusions about the 
data. 
(A-CED 2) (EOC: D1.a, 
L2.c) 

2.3. Graph Linear equations. 
(F-IF4,6) (EOC: L1.a, L2.c) 

2.4. Calculate the slope of a line. 
(F-IF 6) (EOC: L1.b) 

2.5. Determine if an equation 
models direct variation and 
graph direct variations. 
(f-BF 1a, F-LE 1a-c) (EOC: 
L1.b) 

2.6. Graph linear functions using 
Slope-Intercept Form. 
(F-IF4,6) (EOC:L1.a) 

2.7. Solve real-life problems by 
graphing. 
(F-IF4,6, F-LE 1a-c) (EOC: 
L1.d) 

Essential Questions: 
• How do I model a linear relationship graphically? 
• What does “slope” mean in a linear equation? 
• Which method is the most efficient and appropriate 

method to graph a linear function? 
 
Enduring Understandings: 

• The slope of a line determines its orientation, and 
the y-intercept determines a line’s location with 
respect to the y-axis.    

• Direct Variations model many relationships in the 
sciences, for instance:  Distance=rate (time) 

• Functions are mappings where each input value is 
mapped to exactly one output value.  We can 
check if a relation is a function by using the 
“Vertical Line Test” 

 
Sample Conceptual Understandings: 
The scatter plot below shows the number of chapters in a 
book in relation to the number of typos found in the book.   

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Graphing Calculator Activity:   
This is a great time to orient Algebra I students with 
a graphing calculator.  Students should learn how to 
graph a line and adjust their window.  This tool will 
allow them to check their work as they learn 
graphing strategies. 
 
Investigating Slope Activity p. 225 Algebra I, 
McDougal/Littell ©2004 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Representation and Modeling  

Topic: Graphing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 2: The student will be able to graph relations and determine if they are functions.  Students will 
graph linear functions using a variety of methods and solve real-life problems by graphing. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

2.8. Evaluate a relation to 
determine if it is a function, 
and perform function 
operations.   
(F-LE 1a-c) (EOC: N1.b) 
 

 

a. What type of relationship (if any) does this scatter 
plot model? 

b. If you predict the number of typos that would occur in 
a book containing 12 chapters, would you be 
interpolating or extrapolating? 

c. How many typos would you epect in a book with 10 
chapters? 

Assessment Models:  
The US Department of Transportation requires that 
surveyors place signs on steep sections of roads.  
The grade of a road is measured as a percent.  For 
instance, the grade of the road show below is 6%.  
What is the slope of the road?  Explain the 
relationship between road grade and slope. 
 
 
 
 
 
 
A space shuttle achieves orbit at 9:23am.  At 9:31 
am it has traveled 2,309.6 miles in orbit  Find the 
rate of change in miles per minute. 
 
Fisherman in the Finger Lakes Region have been 
recording the dead fish they encounter in the 
region.  The Department of Environmental 
Conservation monitors the pollution index for the 
Finger Lakes Region.  The model for the number of 
fish deaths, y, for a given pollution index, x; is given 
by: 9.607 111.958y x= + .  What is the meaning 
of slope?  What is the meaning of the y-intercept? 

3ft 

50 feet 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Representation and Modeling  

Topic: Graphing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 2: The student will be able to graph relations and determine if they are functions.  Students will 
graph linear functions using a variety of methods and solve real-life problems by graphing. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
Graph the lines below.  Use the methods listed below: 

• Make a table of values 
• Finding and plotting the intercepts 
• Using Slope-Intercept Form 

You may use each method only once. (Show your work).  
Explain why you picked that method to graph the equation. 

 

a. 
2 3
3

y x= −  

b. 2 3 12x y+ =  

c. 2 6y x= − −  

 
In 1852 Henri Giffard built the first airship successfully used 
for transportation.  It has a volume of 88,000 cubic feet and 
could support 5650 pounds.  The Graf Zeppelin II built in 
1937, had a volume of 7,063,000 cubic feet, making it one 
of the two largest ships ever built.  The weight an airship 
can support varies directly with its volume.  How much 
weight could the Graf Zeppelin II support?  Research the 
weight and capacity of a modern blimp.  Does this craft 
follow the same direct variation as its predecessors? 

 
 

 
Sam worked a different number of hours each day.  
The table shows his pay, p, and the numbers of 
hours, h, she worked.   
 

Total 
Pay ($) 

$18 $42 $48 $30 

Hours 
worked 

3 7 8 5 

Rate 
($/hour)

    

a. Complete the table to find the rate of pay 
per day. 

b. Write a model that relates p and h. 
c. If Sam works 6 hours on the fifth day, what 

will her total pay be? 
 
Based on data from 1991-1995, a model for the 
annual number of visitors (v) from the United States 
to Europe is: 

559,100 6, 423,000v t= +  

Graph this model.  According to this model, in what 
year will the number of visitors to Europe reach 
11,000,000? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Representation and Modeling  

Topic: Graphing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 2: The student will be able to graph relations and determine if they are functions.  Students will 
graph linear functions using a variety of methods and solve real-life problems by graphing. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Is every function a relation?  Is every relation a function?  
Explain. 
 

Using a graphing calculator, graph 
1y
x

=  and 
1

3
y

x
=

+
.  

Explain why each is not a function for all real values of x.  
How can you restrict the domain of each so that it is a 

function?  Describe what happens to the graph of 
1y
x

=  

near the value(s) of x for which the graph is not a function. 
 
 
Using a graphing calculator, graph y=2abs(x-3)+2.  Is this 
relation a function?  Explain, backing up your opinion with 
mathematical facts.  How could you describe this graph in 
terms of linear functions? 

 
Additional Resources: 
Quarter 1 Formative Assessment (to be 
administered at the end of the first Marking Period). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Writing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 3: The student will be able to write the equation of a line given a variety 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 
days 

3.1. Write equations in Slope-
Intercept form. 
(A-CED 2, F-LE 1-3) (EOC: 
L1.a) 

3.2. Write the equation of a line 
given the slope and a point 
on the line. 
(A-CED 2, F-LE 1-3) 
(EOC: D1.a) 

3.3. Write the equation of a line 
given two points on that line. 
(A-CED 2, F-LE 2,3) (EOC: 
D1.a) 

3.4. Create a Line of Best Fit 
(Trend Line) to match a set 
of data. 
(A-CED 2, F-LE 1-3, S-ID 5) 
(EOC: D1.a) 

3.5. Write a linear equation in 
Point-Slope form. 
(A-CED 2, F-LE 1-3) (EOC: 
D1.a) 
 
 

Essential Questions: 
• What is the relationship between Slope-Intercept 

Form, Point-Slope Form, and Standard Form?  
When is each most useful? 

• When in real life would it be useful to find a trend 
line? 

Enduring Understandings: 
• Given the slope of a line (or a way to find the 

slope) and at least one point on the line, it is 
possible to determine the equation of the line. 

• Writing the equation of a linear relationship helps 
us to determine values outside of the given range. 

• Parallel lines have the same slope; perpendicular 
lines have opposite reciprocal slopes. 

 
Sample Conceptual Understandings: 
 
Using a GeoGrid, graph four lines that form a square 
around the origin.  Find the equations of all four lines.  Note 
the slopes of each line.  What do you notice? 
 
Using a GeoGrid, graph 2 2y x= +  from x=-2 to x=2.  
Using three other bands, create a square that contains the 
origin.  Write the equations of all four lines, labeling the 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Discovery Lesson:  In groups of three, give students 
6 graphs (two each—amongst the six lines, there 
should be three triplets of parallel lines).  Once they 
have each found the equations of their two lines, 
they are to compare their lines with the rest of the 
groups’ lines and draw conclusions about how they 
are related.  The same activity can then be used, 
substituting triplets of perpendicular lines. 
 
Graphing calculator activity:  Students can use 
graphing calculators to confirm that their equations 
are accurate. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Writing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 3: The student will be able to write the equation of a line given a variety 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

3.6. Write a linear equation in 
Standard Form. 
(A-CED 2, F-LE 1-3) 
(EOC: D1.a) 

3.7. Make predictions with linear 
models. 
(A-CED 2, F-LE 1-3, S-ID 7) 
(EOC: L1.d) 

 

slope of each.  What do you notice about the slopes?  Why 
does this make sense?  Based on  your observations, what 
can you conclude about the slopes of perpendicular lines?  
parallel lines? 
 
By definition, a parallelogram is a quadrilateral with 
opposite sides parallel.Given the diagram below, how could 
you determine if the figure is a parallelogram?  Write the 

equations of the lines , , , .PQ QR RO andOP
suur suur suur suur

 
 
Research the winning times in your favorite (timed) 

Graphing Calculator Activity:  Finding a Line of Best 
Fit 
 
Assessment Models:  
 
You are travelling home in a bus whose average 
speed is 50 miles/hour.  At noon, you are 200 miles 
from home.  Write an equation that models your 
distance y from home in terms of t, the number of 
hours since noon.  Why does the line given by this 
equation have a negative slope? 
 
A mountain climber begins his ascent from the 
bottom of a 300-foot cliff at 12:00pm.  He climbs at 
a constant rate.  By 12:30, the climber has moved 
62 feet up the cliff.   

a. Write an equation that models his ascent up 
the mountain. 

b. What is the slope of the line? 
c. How many hours will it take him to reach 

the top? 
d. At what time will he reach the top of the 

cliff? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Writing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 3: The student will be able to write the equation of a line given a variety 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Olympic event (for instance, the men’s 100 meter dash), or 
the longest distance (for instance, the ski jump) and graph 
the data you obtain for 1948-present).  Create a trend line 
for your data.  Estimate the winning time you expect at the 
2020 (or 2022) Olymics.  Explain why the slope of your line 
is positive (or negative) and why that makes sense. 
 
A space shuttle achieves orbit at 9:23 am.  At 9:31am it has 
traveled 2306.9 miles in orbit.  Find the rate of change in 
miles per minute. 
 
Using the table below, graph the data and find a trend line.  
Then answer the following questions: 

Birth Year Life Expectancy 
1985 74.7 
1990 75.4 
1995 76.3 
2000 76.7 
2005 77.3 
2010 77.9 

a. Interpolate the life expectancy for a baby born in 
1989 

b. Extrapolate the life expectancy of a baby born in 
2015. 

Find the value of k so that the line has a slope=3 if 
the line passes through the following points A(k, 
k+1) and B(3,2) 
 
Use the data in the table below to write a linear 
model that describes the consumption of bottled 
water from 1980-1995.  Based on your trend line, 
how much bottled water was consumed in 2009?  
Research this, and determine if you model is 
accurate. 
 

Year Water (in Gallons) 
1980 2.4 
1985 4.5 
1990 8.0 
1995 11.6 

 
Additional Resources: 
 
Algebra I Quarter I Formative Assessment (to be 
administered at the end of the first marking period). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Solving and Graphing Linear Inequalities 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 4: The student will be able to solve systems of linear inequalities by algebraic methods and 
graphing, and apply these skills to solve real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

7 
days 

4.1. Solve and graph one-step 
inequalities. 
(A-REI 1,3) (EOC: L2.a) 

4.2. Solve and graph multi-step 
inequalities.  
(A-REI 1,3) (EOC: L2.a) 

4.3. Solve compound 
inequalities.  
(A-REI 1,3) (EOC: L2.a) 

4.4. Solve absolute value 
inequalities. 
(A-REI 1,3) (EOC: L2.b) 

4.5. Graph and solve linear 
inequalities in two variables.  
(A-REI 1,3) (EOC: L2.b, 
L2.c) 

 

Essential Questions: 
• What is my solution set for an inequality?  What 

does it look like graphically? 
• How does a compound “and” inequality differ from 

an “or” inequality? 
• What affect does the absolute value function have 

on an inequality?  What does this mean? 
• How do calculations affect an inequality statement? 

 
Enduring Understandings: 

• In real life, very often problems don’t have just one 
answer—the answer is more likely in a range of 
values.  An inequality best describes this type of 
solution 

• When solving an inequality, an “and” inequality 
looks for the intersection of the solution sets.  An 
“or” inequality looks for the union of the solution 
sets. 

• When graphing a linear inequality, the solution set 
is usually a region.  This region defines the 
solution, and is often used to model efficiency in 
business practices, but not all values in the solution 
set make sense in all situations. 

 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
“Investigating Inequalities” Activity, page 333 
Algebra I, McDougal/Littell, © 2004. 
 
Graphing Calculator Activity: Students should be 
taught how to graph an inequality  
 
Assessment Models:  
An amusement park charges $5 for admission and 
$1.25 for each ride.  You bring $25.  Write an 
inequality that represents the maximum number of 
rides you can go on, then solve to find out how 
many rides you can enjoy. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Writing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 3: The student will be able to write the equation of a line given a variety 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Sample Conceptual Understandings: 
You finish a three-mile race in 21 minutes.  Write an 
inequality that describes the average speed of a runner 
who finishes after you. 
 
Write an inequality to describe the frequency range of the 
following instruments: 

a. A guitar ranges from 73-698 hertz 
b. Cymbals range from 131-587 hertz. 

 
Bill lives 3 miles from MTHS.  Beth lives 2 miles from 
MTHS.  You wish to estimate the distance, d, between Bill 
and Beth’s house. 

a. What is the lowest possible value for d? 
b. What is the greatest possible value for d? 
c. Write an inequality describing the distance 

between Bill and Beth’s houses. 
 
Your car averages 28 miles per gallon in the city  The 
actual mileage varies from the average by at most 4 
gallons.  Write an inequality statement that models this 
relationship. 
 
 

 
The area equation for a trapezoid is:

( )1 2
1
2

A h b b= + .  Given the trapezoid below, 

determine the maximum height if the area is to be 
less than 100 square feet: 
 
    
    
 
 
 
 
 
In 1967 a 60-second TV commercial during the 
Super Bowl cost $85,000.  In 1998 advertisers paid 
$2.6 million for 60 seconds of commercial time.  
Write a compound inequality that represents the 
possible cost for a 60-second Super Bowl 
commercial spot between 1967-1998, inclusive. 
 
 
 

_____12 feet_________ 

__5 feet_ 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Writing Linear Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 3: The student will be able to write the equation of a line given a variety 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
Graph the following system and determine the solution set: 

2 3y x≤ +  

2 5y x≥ −  

What do you notice about the solution set?  How could you 
alter one equation to get no solution? 

You are working at a used car dealership.  Your 
boss gives you up to $1,408,000 to purchase 
compact cars and SUV’s for the lot.  The compact 
cars cost $11,000, and the SUV’s cost $22,000.  Let 
x represent the total number of compacts, and y 
represent the number of SUV’s you purchase.  
Write an inequality that models the different 
numbers of compact cars and SUV’s you can 
purchase.  Graph your solution.  Is every value in 
your region a possible solution?  Why or why not? 
 
Additional Resources: 
 
Algebra I Mid Year Formative Assessment (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Data Analysis 

Topic:   Probability and Statistics 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 5: The student will be able to use measures of central tendency and statistical models to solve real-
life problems.  The student will be able to evaluate a situation and determine the possible number of 
events, and the probability and/or odds of that event happening. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 
days 

5.1. Determine the number of 
possible outcomes using 
permutations and 
combinations. 
(S-IC 1, S-CP 1,5) 
(EOC: D2.a) 

5.2. Find the odds and 
probability of an event 
(S-CP1,5,6,7) (EOC: D2.a). 

5.3. Calculate measures of 
central tendency. 
(S-ID 2,4, S, CP 1-3) (EOC: 
D1.b) 

5.4. Create Stem-and-Leaf Plots 
and use these to draw 
conclusions about a data 
set. 
(S-CP 3-4, S-ID 2,3) (EOC: 
D1.a) 

5.5. Create Box-and –Whisker 
Plots and draw conclusions 
about the data set. 
(S-CP 3,4, S-ID 2,3) (EOC: 
D1.b) 

Essential Questions: 
• How are permutations and combinations different?  

When do I use each? 
• What is the difference between probability and 

odds? 
• In which careers is it important to know probability 

and Measures of Central Tendency? 
 
Enduring Understandings: 

• Measures of Central Tendency give us a snapshot 
of where our data falls.  We can use this to draw 
conclusions about what is “average” or expected. 

• In many careers, it is important to know how many 
possible outcomes exist.  For instance, restaurants 
might want to know how many 
appetizer/meal/dessert combinations are available 
before they decide on a price for an early bird 
special. 

• Actuarial science is devoted to the study of 
probabilities to help insurance companies assess 
risk and determine reasonable prices for insurance 
coverage. 

 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
Learning Activities: 
Graphing Calculator Activity:  Box and Whisker 
Plots.  Refer to page 382 Algebra I. McDougal/Litell, 
©2004. 
 
Experimental vs. Theoretical Probability 
Experiment:  Students will each take a turn rolling a 
die, flipping a fair coin, spinning a color wheel, and 
drawing a card.  They will record their data on a 
master list.  The students will then work in groups to 
find the experimental probability of the events in 
which they participated.  The whole class will then 
discuss if the experimental probability matched the 
theoretical probability.  If not, what factor would 
probably decrease the discrepancies? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Data Analysis 

Topic:   Probability and Statistics 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 5: The student will be able to use measures of central tendency and statistical models to solve real-
life problems.  The student will be able to evaluate a situation and determine the possible number of 
events, and the probability and/or odds of that event happening. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 Sample Conceptual Understandings: 
A group of 500 teens about where they would like to live.  
Their responses are listed in the table below: 

Location Number of teens preferring this location 
Large City 155 
Small Town 90 
Suburbs 100 
Rural/Ranch 70 
Wilderness  85 

If you were to randomly choose 1 teen from this group, 
what is the probability that (s)he would choose “Suburbs”? 
 
Luigi offers the following toppings on his pizzas:  extra 
cheese, bacon, pepperoni, mushrooms, peppers, sausage, 
olives, ham, broccoli.  He offers a special deal for a three-
topping pizza.  How many different pizzas can he make? 
 
A teacher wishes to pick four of her 26 students to be the 
first to present their projects.  How many different 
possibilities exist?  What is the probability that Alex will be 
picked?  What are the odds that he’ll have an extra day to 
prepare? 
 

Assessment Models:  
 
A president, vice-president, secretary and treasurer 
are chosen to represent the Freshman class of 352 
students.  How many ways can these officers be 
chosen? 
 
How many different possible license plates can be 
created using six characters?  License plates are 
created using any of the 26 letters (A-Z)and 10 
single-digit numbers (0-9). 
 
Given the probability of an event, and the total 
possible outcomes, how could you find the odds of 
that event happening?  Explain, using a model to 
support your solution. 
 
Given a 10-inch bull’s eye target with a center circle 
that has a diameter of one inch, determine the 
probability and odds that you will get a bull’s eye 
(assuming that your dart hits the target, and that it’s 
equally likely to hit any location on the target). 
What is the probability that you will hit a spot 
outside the bull’s eye inner circle? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Data Analysis 

Topic:   Probability and Statistics 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 5: The student will be able to use measures of central tendency and statistical models to solve real-
life problems.  The student will be able to evaluate a situation and determine the possible number of 
events, and the probability and/or odds of that event happening. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

  
Your scores on a math quizzes are 90, 
78,65,78,80,82,78,95,91,89,78.   

a. Find the mean, median and mode of your 
scores.  Which one is the best measure of 
central tendency?  Why? 

b. Create a Stem-and-Leaf Plot of the data. 
c. Create a Box-and-Whisker Plot.  Are there 

any outliers?  Does the majority of the data 
fall within the box?  What does this mean? 

 
Additional Resources: 
 
The HSPA Packet provides many additional 
practice problems to support these concepts. 
 
Mid Year Formative Assessment (to be 
administered at the end of the first semester) 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Solving Systems of linear equations and inequalities 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 6: The student will be able to solve systems of linear equations and inequalities by graphing, 
substitution, or linear combinations and apply these skills to model and solve real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

10 
days 

6.1. Solve systems of linear 
equations by graphing. 
(A-REI 6) (EOC: L2.d) 

6.2. Solve systems of linear 
equations using the 
Substitution Method.  
(A-REI 6) (EOC: L2.d) 

6.3. Solve systems of linear 
equations using the Linear 
Combinations (Elimination) 
Method. 
(A-REI 6) (EOC: L2.d) 

6.4. Apply their knowledge of 
linear systems to model and 
solve real-life situations. 
(A-REI 6) (EOC: L2.e) 

6.5. Identify and evaluate special 
types of linear systems. 
(A-REI 5,6) (EOC: L2.d) 

6.6. Solve systems of linear 
inequalities by graphing. 
(A-REI 5,6,12) (EOC: L2.c) 

 

Essential Questions: 
• Given any two lines, how many different 

possibilities are there to describe their intersection? 
• When is it useful to determine the solution set of 

two linear relationships? 
 
Enduring Understandings: 

• Often times, two or more factors affect the outcome 
of a given situation, like the cost of two individual 
items and the total amount of money raised.  Given 
this much information, we can use a system to 
determine how many of each item was sold. 

• There are three methods to solve systems:  
Graphing, substitution, and Linear Combinations 
(Elimination).  Each produces the same result. 

 
Sample Conceptual Understandings: 
 
Given the three systems below, solve each using a 
different method (Graphing, Substitution, Linear 
Combinations).  Solve each, showing all your work.  
Explain why you used the method you chose for each 
problem.  (What about the equations lead you to decide to 
use that technique?) 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Investigating Linear Systems Activity, page 397 
Algebra I, McDougal/Littell © 2004.  This is a great 
“hands on” review of graphing lines, and introduces 
the idea of an intersection, or common element, in a 
system. 
 
Graphing Calculator Activity:  Students should be 
able to check their work graphically using a 
calculator.  Students should also be able to use 
their graphing calculators to find the solution to a 
system of linear inequalities. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Solving Systems of linear equations and inequalities 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 6: The student will be able to solve systems of linear equations and inequalities by graphing, 
substitution, or linear combinations and apply these skills to model and solve real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 

a. 
2 3 7
6 2 10

x y
x y
− = −⎧ ⎫

⎨ ⎬+ =⎩ ⎭
 

b. 
3 4
1

y x
y
= +⎧ ⎫

⎨ ⎬=⎩ ⎭
 

c. 
2

6 2
x y
x y
+ =⎧ ⎫

⎨ ⎬+ =⎩ ⎭
 

 
You are offered two different sales jobs. Job A offers an 
annual salary of $30,000 plus a year end bonus of 1% of 
your total sales.  Job B offers an annual salary of $24,000 
plus a year-end bonus of 2% on all sales. 

a. What must your total sales be to earn the same 
amount in each job? 

b. You believe you can sell between $500,000 and 
$800,000 of merchandise per year.  Which job 
should you choose? 

 
Your parents invest a total of $16,000 in two college fund 
accounts for you.  The accounts pay 5% and 6% 
respectively.  The combined annual interest is $860.  How 
much of the $16,000 is invested in each account? 

Assessment Models:  
Write three systems of equations, one with one 
solution, one with infinitely many solutions, and one 
with no real solution.  Justify why each system fits 
into the appropriate category. 
 
Your school schedule allows you no more than 20 
hours to work in a week at your two jobs.  You earn 
$5 per hour babysitting, and $6 per hour as a 
cashier.  You need to earn at least $90 per week to 
cover your expenses.  You must babysit for at least 
3 hours per week, and you get no more than 6 
hours of work as a cashier per week.  Write a 
system of inequalities to model your situation, and 
then solve the system to determine how many 
hours you should spend at each job. 
 
The perimeter of the rectangle below is 22 feet.  
The perimeter of the triangle is 12 feet.  Find the 
dimensions of the rectangle: 
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Curriculum Management System 
Subject/Grade Level:  
Grade 7, 8, 9/ Algebra I 

Big Idea: Linearity 

Topic: Solving Systems of linear equations and inequalities 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 6: The student will be able to solve systems of linear equations and inequalities by graphing, 
substitution, or linear combinations and apply these skills to model and solve real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
Your teacher is giving you a test worth 250 points.  There 
are 68 questions. The short-answer questions are worth 5 
points each; the multiple choice are worth 2 points each.  
How many of each are on the test? 

 
 
 
 
 
 

  ____
1
2

l ____    ____
1
2

l ____ 

 
Additional Resources: 
 
Algebra I Mid-Year Formative Assessment (to be 
administered at the end of the first semester) 
 

  

w 5ft 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Exponents and Exponential Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 7: The student will be able to use properties of exponents to simplify and solve real-life problems 
involving exponential growth and decay. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

10 
days 

7.1. Simplify algebraic 
expressions using the 
multiplication properties of 
exponents. 
(N-RN 1,2, A-SSE1-3) 
(EOC:O1.c, O2.a) 

7.2. Simplify algebraic 
expressions using with 
negative exponents or zero 
as an exponent. 
(N-RN 1,2, A-SSE 1-3) 
(EOC:O1.c, O2.a) 

7.3. Simplify algebraic 
expressions using the 
division property of 
exponents. 
(N-RN 1,2, A-SSE 1-3, F-
IF5, 7e) (EOC:O1.c, O2.a) 

7.4. Translate between scientific 
notation and decimal form. 
(N-RN 1,2, A-SSE 1-3) 
(EOC:O1.c) 
 
 
 

Essential Questions: 
• What does it mean for something to grow 

exponentially? 
• What does a negative exponent represent? 

• Why is ( )2 22 4x x+ ≠ + ? 

 
Enduring Understandings: 

• A negative exponent is just another way to 
represent the reciprocal of a quantity. 

• Exponential growth and decay models give 
meaning to many situations in real life, especially in 
finance and microbiology. 

• When raising a quantity to a power, you can only 
distribute the exponent through a monomial; if the 
quantity in parentheses is a binomial or polynomial, 
this method will not work! 

• We use scientific notation to make it easier to read 
and write really large or small numbers.  The 
calculations for scientific notation follow the 
properties of exponents. 
 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Secrets!  Have one student tell two students a 
secret.  Each of these two students should tell two 
others.  Ask the class to conjecture how many 
iterations are necceary before the entirel class 
knows the “secret”.  Discuss what this relationship 
models, and what other situations in real life have 
the same characteristics. 
 
 
Graphing Calculator Activities: 

• Students should be shown how to calculate 
using the exponent functions on the 
graphing calculator. 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Exponents and Exponential Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 7: The student will be able to use properties of exponents to simplify and solve real-life problems 
involving exponential growth and decay. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

7.5. Solve real life problems 
involving exponential 
growth. 
(N-RN 1,2, A-SSE 1-3, F-IF 
8b, F-BF 1b) (EOC: O2.a) 

7.6. Solve real life problems 
involving exponential decay. 
(N-RN 1,2, A-SSE 1-3, F-IF 
8b, F-BF 1b) (EOC: O2.a) 
 

Sample Conceptual Understandings: 
 
The power generated by a windmill can be modeled by the 
equation 30.015w s= , where w is the power measured in 
watts, and s is the wind speed in miles per hour.  Find the 
ratio of the power generated by the windmill when the wind 
speed is 20 miles/hour to the power generated by a wind 
speed of 10 miles per hour. 
 

Are 2

1
3d −  and 23d  equivalent?  What about ( ) 34t −−

and 
( )3

1
4t

− ?  Justify your answer with supporting work. 

 

Sketch a graph of 2xy =  using an input/output table.  Use 
both positive and negative values of x.  Using a graphing 
calculator, compare your result with the graph of 3xy =  , 

5xy =  and .5xy = , .  What points do all graphs in the 

form xy a=  have in common?  Why? 

 
 

Graphing Calculator Activities: 
• Students should be shown how to graph 

exponential functions, and compare the 
graph of an exponential function to a linear 
function. 

 
Assessment Models:  

A true/false test has two parts.  There are 102  ways 
to answer the 10 questions in the first part.  There 
are 152 ways to answer the 15 questions in the 
second part.   How many possible ways are there to 
answer all 25 questions on the whole test?  If you 
guess at each answer, what is the probability that 
you get all 25 right? 
 
 

Compare the graph of 3xy =  with the graph of 

1
3

x

y ⎛ ⎞= ⎜ ⎟
⎝ ⎠

.  How are they similar?  Different?  

Explain. 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Exponents and Exponential Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 7: The student will be able to use properties of exponents to simplify and solve real-life problems 
involving exponential growth and decay. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

In 1867, the United States purchased Alaska from Russia 
for $7.2 million.  The total area of Alaska is about 

83.78 10×  acres.  What is the price per acre? 
 
Jupiter is the largest planet in our Solar System.  It has a 
radius of about 44.4 10× miles.  Use the equation 

34
3

V rπ=  to find Jupiter’s volume. 

 
A population of 20 rabbits is released into a wildlife 
sanctuary.  The population triples each year for five years.  
Write a growth model to describe the situation.  Assuming 
all of the rabbits prosper, how many rabbits will inhabit the 
sanctuary in three years?  Five years? 
 
A business earned $1,000,000 in 2000.  It’s earnings 
decreased by 2% each year for ten years.  Using this 
model, how much did the company earn at the end of 
2010?  Write an exponential decay model for the earnings, 
E, in year t.  Let t=0 represent 2000. 
 

The volume of a sphere is given by 34
3

V rπ=  

where r is the radius of the sphere.  Assuming that 
the radius of the Moon is ¼ the radius of the Earth, 
find the ratio of the volume of the Earth to the 
volume of the moon.  Let r represent the radius of 
Earth. 
 
The distance between Pluto and the Sun is 

95.9 10× km.  Light travels at a speed of about 
53.0 10× km/second.  How long does it take light to 

travel from the Sun to Pluto? 
 
You are given $500 in birthday money.  You have 
two choices: 

a.  Deposit all of the money in an account that 
earns 5% interest, compounded yearly, for 
four years. 

b. Deposit $400 in an account that earns 7% 
yearly (for four years) and spend the rest on 
a nice birthday gift now. 

Which one of these options is better in the long run?  
Why?  How much difference is there between the 
total amount of money you will have in scenario a 
compared to scenario b? 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Exponents and Exponential Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 7: The student will be able to use properties of exponents to simplify and solve real-life problems 
involving exponential growth and decay. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Write an exponential growth model to describe a 
business that had a $10,000 profit in 1990.  The 
profit increases by 25% per year for the next ten 
years. 
 
Your rich uncle offers you $30,000 to purchase a 
car.  You have two choices:  buy a new car, 
(spending the entire sum of money) or getting a 
$15,000 used car and putting the other half of the 
money in a savings account. 
a)  If the depreciation of a vehicle is 14% per year, 
how much will your “new” car be worth after 7 
years? 
b)  If you opted to buy a used car and invested the 
remaining $15,000 in a savings account that earns 
2.5% interest compounded yearly, how much 
money would you have if you calculate the worth of 
your used car (calculate depreciation) and add the 
amount of money saved. 
c)  Given these two situations, what’s the best value 
for your money?  Why? 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Exponents and Exponential Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 7: The student will be able to use properties of exponents to simplify and solve real-life problems 
involving exponential growth and decay. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

A store is having a sale on sweaters.  On the first 
day, the price of a sweater is reduced by 20%.  The 
price will be reduced  by another 20% each day 
until the sweater is sold.  Denise thinks that on the 
fifth day, the sweater will be free.  Is she right?  
Explain. 
 
Additional Resources: 
 
Algebra I Quarter 3 Formative Assessment (to be 
administered at the end of the third marking period) 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Quadratic Equations and Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 8: The student will be able to graph and solve quadratic equations by finding zeros, intercepts, and 
the vertex, and apply these skills to solve real life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

12 
days 

8.1. Solve simple quadratics by 
finding square roots. 
(N-RN 2, A-REI 2-4) 
(EOC:O1.d, O2.d) 

8.2. Simplify radical expressions 
(N-RN 2) (EOC:O1.d, O2.d) 

8.3. Graph quadratic functions. 
(A-REI 10, F-IF 4,8) (EOC: 
N1.a) 

8.4. Solve quadratic functions by 
graphing. 
(A-SSE 3, A-REI 2-4) (EOC: 
N1.a) 

8.5. Solve quadratic equations 
using the Quadratic 
Formula. 
(A-REI 3,4) (EOC:N2.b) 

8.6. Apply the properties of the 
discriminant to draw 
conclusions about a 
quadratic. 
(A-REI 3.4) (EOC:N2.b) 
 
 

Essential Questions: 
• What types of situations can be modeled by a 

quadratic equation? 
• What is the point of factoring a quadratic?  What do 

the intercepts tell me? 
• How can I organize the method to solve a 

quadratic into an algorithm? 
• Why is there more than one  way to solve a 

quadratic, and when would I employ each method? 
 
Enduring Understandings: 

• Quadratic equations are symmetric in nature. 
• The lead coefficient, a, determines the orientation 

and magnitude of the parabola 
• The intercepts, or zeros, of a quadratic function are 

the solution sets, and show us where a parabola 
crosses the x-axis. 

• By observing a graph, we can determine if it is best 
modeled by a quadratic, exponential, or linear 
model. 

 
 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
 
Graphing Calculator Activity:  page 517 Algebra I, 
McDougal/Littell © 2004.  This is a great activity to 
help students discover the roles of a, b, and c as 
they view a parabola’s graph.. 
 
Assessment Models:  
Write your own example of a quadratic equation in 
the form 2x c=  meeting each condition below: 

a. The equation has no real solution. 
b. The equation has exactly one solution. 
c. The equation has two solutions. 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Quadratic Equations and Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 8: The student will be able to graph and solve quadratic equations by finding zeros, intercepts, and 
the vertex, and apply these skills to solve real life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8.7. Graph quadratic 
inequalities. 
(A-REI 12, F-IF 4) 
(EOC:L2.e) 

8.8. Compare linear, quadratic, 
and exponential models. 
(F-LE 1-4) (EOC:N2.b) 
 

 

Sample Conceptual Understandings: 
Why do quadratic functions have more than one solution in 
most cases?  In what case do they only have one solution?  
 
Each year, the Physics team has an “egg dropping 
Contest” to see who can build a case that will protect an 
egg dropped from a height of 32 feet.  Using the equation 

216h t s= − +  where h is the initial height of the object, t is 
the time in seconds after it release, and s is its height at 
time t. 

a. Solve graphically to determine how long it will take 
the egg to hit the ground. 

b. Solve algebraically to confirm your solution. 

Mary simplified 
125
25

 the following way: 

 

125 125 25 5 5 5 5
25 5 525

= = = =
 

a)  Is her work correct?  Explain and correct it if necessary. 

b)  Find another way to get the solution.  Explain why this 
alternate method is better or worse? 

 
Determine if the following statements are true or 
false.  If it is false, provide a counterexample. 

a. Some numbers have no real square root. 
b. No number has only one square root. 
c. All positive numbers have two different 

square roots. 
 
If an object is dropped from a height of 48 feet, how 
long will it take to hit the ground?  If you double the 
height from which an object falls, how does that 
affect the time it takes to hit the ground? 
 
Find the area of the triangle: 
 
 
 
 
 
 
 
 
 

2
2

 

12  
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Quadratic Equations and Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 8: The student will be able to graph and solve quadratic equations by finding zeros, intercepts, and 
the vertex, and apply these skills to solve real life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 

Using a graphing calculator, graph 22 4 6y x x= − + − and 
22( 1) 4y x= − − − on the same screen.  What do you 

notice?  Explain algebraically what you see?  What is the 
significance of the -2? 
 
A bottlenose dolphin jumps out of the water.  Its path can 
be modeled by 20.2 2h d d= − +  where h represents the 
height of the dolphin and d represents the horizontal 
distance.  What is the maximum height the dolphin 
reaches?  How far did the dolphin jump? 
 
When we graphed parabolas, we found that the x-
coordinate of the vertex could be found using this formula: 

2
b
a
−

.  The same expression is part of the Quadratic 

Formula: 
2 4

2
b b ac

a
− ± −

 

How is 
2

b
a
−

 related to the first part of the numerator and 

You throw a basketball whose path can be modeled 
by 216 15 6y x x= − + + , where x represents the 
time in seconds and y represents the height of the 
basketball (in feet). 

a. What is the maximum height reached by 
the basketball? 

b. In how many seconds will the ball hit the 
ground if it remains untouched? 

c. What is the significance of 216x− ?  (What 
does that tell us about the path of the ball?) 

 
 
You drop keys from a window 30 feet above the 
ground to your friend below (who allows them to hit 
the ground.  How long did it take the keys to drop? 
 
A lacrosse player throws a ball upward from her 
stick with an initial height of 7 feet at an initial speed 
of 90 feet per second.  How much time passes 
before the ball hits the ground (if no one touches it). 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Quadratic Equations and Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 8: The student will be able to graph and solve quadratic equations by finding zeros, intercepts, and 
the vertex, and apply these skills to solve real life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

denominator?  Graphically, if 
2
b
a
−

 represents the axis of 

symmetry, what does
2 4
2

b ac
a
−

±  represent? 

 
The Body Mass Index (BMI) of a person is a measure of 
weight in relation to height.  The table shows the BMI (B) of 
a person who is 152 cm tall and weighs w in kilograms.  
Which type of model best fits the data?  Why?  Write a 
model. 
 

w 45.40 49.94 54.48 59.02 63.56 68.10 72.64 

B 19.55 21.50 32.46 35.41 27.37 29.32 31.28 

 
 

Frank is standing on a 45 foot balcony.  He asks 
you to throw a baseball up to him  You throw the 
baseball with an initial upward velocity of 50 feet per 
second.  Assuming that you released the baseball 6 
feet above the ground, did it reach your friend?  
Explain. 
 
The Golden Gate Bridge has vertical cables that are 
suspended from the main cable lie in a region given 
by 20 0.000112 5y x≤ ≤ +  where x is the 
horizontal distance from the middle of the bridge (in 
feet) and y is the vertical distance (in feet) above 
the road.  How high are the towers above the road?  
Sketch a graph of the region between the towers 
and under the main cable 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea:  Relationships 

Topic:  Quadratic Equations and Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 8: The student will be able to graph and solve quadratic equations by finding zeros, intercepts, and 
the vertex, and apply these skills to solve real life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

The surface area of a sphere with radius r is shown 
in the table.  Write a model that best fits the data: 
 

Radius 1 2 3 4 6 
Surface 
Area 

4π  16π  36π  64π  100π
 

 
Additional Resources: 
 
Algebra I Formative Assessment, Quarter 3 (to be 
administered at the end of the third marking period). 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Polynomial Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 9: The student will be able to add, subtract, and multiply polynomial expressions, and use these 
skills to solve polynomial equations in factored form. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

10 
days 

9.1. Add and subtract polynomial 
expressions. 
(A-APR 1) (EOC:O2.b) 

9.2. Multiply polynomials. 
(A-APR 1) (EOC:O2.b) 

9.3. Find special products of 
polynomials. 
(A-APR 1) (EOC:O2.b) 

9.4. Solve polynomial equations 
in factored form. 
(A-SSE 3, A-APR 3, A-REI 
4,11, F-IF 7, 8))(EOC: N2.b) 

9.5. Factor polynomials. 
(A-REI 4,11) (EOC:O2.c) 

 

Essential Questions: 
• How is factoring like dividing? 
• What situations in real life are modeled by 

polynomial equations? 
• What do the intercepts (zeros) of a polynomial tell 

us about the equation? 
 
Enduring Understandings: 

• When performing operations on polynomials, it is 
important to add like terms and use properties of 
exponents when multiplying. 

• Polynomial multiplication models Punnett Squares:  
The operation is carried out in the same manner, 
and represents the same quantities. 

• Polynomial equations model many things, including 
the physical relationship between distance, height 
and time of a falling (or thrown) object. 

 
Sample Conceptual Understandings: 
You  are making a new square concrete patio.  You want a 
brick border that is 8 inches wide around the outer edge of 
the patio.  The total length of a side is 2x inches.  Draw a 
diagram and write a polynomial for the area of the floor of 
the patio including the brick border. 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
Learning Activities: 

Modeling the factorization of 2x bx c+ + , page 610 
Algebra I, McDougal/Littell, ©2004.  This is a good 
algebra tiles activity to help visual learners see how 
factoring works. 
 
Algebra tiles (to model adding like terms) 
 
A cross-curricular activity with Punnett Squares 
would be a wonderful way to draw ties between 
what happens in a grade nine math and Biology 
class.  Teachers are encouraged to consult and 
plan common activities based on Genetics/Punnett 
Squares. 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Polynomial Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 9: The student will be able to add, subtract, and multiply polynomial expressions, and use these 
skills to solve polynomial equations in factored form. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

A cross-section of the  Barringer Meteor Crater, near 
Winslow, AZ is modeled by the following equation: 

( )( )7 300 300
1000

y x x= − + −  where x and y are 

measured in meters.  Assuming the lip of the crater is at 
y=o, how wide is the crater?  How deep is the crater? 
 
If a triangle’s base is 16 units less than two times its height, 
and the area of the triangle is 48 square units, write an 
equation that models the area.  Then find the dimensions of 
the triangle. 
 

Sam and Bill were asked to factor 26 2 8x x− − .  Their 
work is below.  Who is correct?  Why?  

Sam’s work: 26 2 8 (3 4)(2 2)x x x x− − = − +  
Bill’s work:

2 26 2 8 2(3 4) 2(3 4)( 1)x x x x x x− − = − − = − +  
An arched garden trellis is modeled by 

1.8( 2)( 2)y x x= − − +   with x and y measured in feet.   
How wide is the arch at the base?  How high is the arch?  
 
 

 
Graphing Calculator:  Students are encouraged to 
graph polynomial functions and check their answers 
by finding the intercepts using the “trace” feature. 
 
Assessment Models:  
 
The sum of two consecutive integers can be written:

( 1)x x+ + .  Explain why the sum of two 
consecutive integers must be odd. 
 
Find an expression for the area of a triangle if the 
base is (6x-5) units, and the height is (x+4) units. 
 
In tigers, the (normal orange) color gene C is 
dominant and the white color gene (c) is recessive.  
This means that a tiger whose color genes are CC 
or Cc will have the normal coloring.   A tiger whose 
genes are cc will be white.  Given two parent tigers 
each with Cc color genes, write the model as a 
polynomial, where each hybrid parent would be 
counted as .5C and .5c.  What percent of the 
offspring will be orange?  White? 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Polynomial Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 9: The student will be able to add, subtract, and multiply polynomial expressions, and use these 
skills to solve polynomial equations in factored form. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

The revenue generated by a company is given by the 
model where x is the number of shoes sold and y is the 

profit in thousands of dollars:  
23 2075 10,000y x x= − +

Find the maximum revenue this company can generate.  
How many pairs of shoes should they sell to maximize this 
revenue? 

An arch is modeled by the equation 
0.15( 8)( 8)y x x= − − +  with x and y measured in 

feet.  How wise is the arch at the base?  How high 
is the arch? 
 
Given a rectangle whose side is (x-6) units and 
whose area can be written 2 17 66A x x= − +  Use 
factoring to find the dimensions of the length of the 
rectangle.  If the area is 84 square feet, what are 
the possible values of x? 
 
The width of a box is one inch less than the length.  
The height is 4 inches more than the length.  The 
box has a volume of 12 cubic inches.  What are the 
dimensions of the box? 
 
Additional Resources: 
 
Algebra I EOC exam and EOC exam review. 
 
Algebra I Final Exam (to be administered at the end 
of the course) 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Rational Expressions, equations and functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 10: The student will be able to manipulate, graph, simplify and solve rational expressions and 
equations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

11 
days 

10.1. Solve real life problems 
involving ratio and 
proportion. 
(A-REI 1,2) (EOC:O1.b) 

10.2. Solve real life problems with 
percents. 
(A-REI 1,2) (EOC:O1.b) 

10.3. Differentiate between and 
write equations that model 
direct and inverse variation. 
(F-IF 4) (EOC:N1.b) 

10.4. Simplify rational 
expressions. 
(A-APR 6,7) (EOC: O1.b)) 

10.5. Add and subtract rational 
expressions. 
(A-APR 6,7) (EOC:O1.b) 

10.6. Solve rational equations. 
(F-IF 2,4, A-APR 6,7) 
(EOC:O1.b) 

 

Essential Questions: 
• How do scale models fit into the design process? 
• What are some “shortcuts” to simplify rational 

equations?  (How do I make a fraction not look like 
a fraction?) 

• How are decimals and percents related? 
 
Enduring Understandings: 

• We encounter percent calculations daily in real life, 
from leaving tips at restaurants, to calculating 
interest, and examining business models.  It’s 
important to understand how to convert between 
ratios, decimals, and percents. 

• Proportions can be simplified by cross-
multiplication. 

• Just like with rational numbers, only terms with 
common denominators can be added together. 

• Rational equations can be simplified by multiplying 
ALL terms by the Least Common Denominator.  
This will turn our rational equation into a standard 
polynomial equation. 

 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Learning Activities: 
Make a scale model drawing of your yard.  Students 
are to measure their property (or a park, etc) and 
create a scale drawing that will fit on an 8.5x11inch 
sheet of paper. 
 
Graphing Calculator Activity:  Students should be 
instructed how to graph a rational function using 
dots, instead of connecting the lines (which creates 
a false line at the asymptote).  It is a good idea to 
model for students how to graph two rational 
functions and look for their intersection as the 
solution set. 
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Rational Expressions, equations and functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 10: The student will be able to manipulate, graph, simplify and solve rational expressions and 
equations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Sample Conceptual Understandings: 
If a scale model of a bridge is 23.4 inches long and the 
scale is 1in:20ft, how long is the bridge? 
 
Researchers studying fish populations at Dryden Lakes in 
New York caught, marked, and then released 232 Chain 
pickerel.  Later a sample of 239 Chain pickerel were caught 
and examined.  Of these 16 were found to be marked. Use 
a proportion to estimate the Chain pickerel population in 
the lake. 
 
You are taking a road trip.  The car gets an average of 26 
MPG.  You start with a full tank of 12 gallons of gasoline. 

a. Find your rate of consumption (how many gallons 
used to drive one mile) 

b. Write an equation relating the number of gallons of 
gas in your tank, g, and the number of miles, m. 
you have driven on your trip. 

c. Do the variables g and m vary direcly, inversely, or 
neither? 

 
For what value(s) of x is the following rational expression 

undefined  2

9
12

x
x x

+
+ −

?  Why?  Explain algebraically 

or graphically. 

Assessment Models:  
 
An architect uses a scale of 1 in : 48in..  If the 
height of the model is 7 inches, how tall is the 
house?  If a shutter on the actual house is 1 foot 
wide, how wide would the shutter be on the model 
house? 
 
You are shopping for a coat that is on sale for 30% 
off.  It is regularly $80.  Your friend tells you that she 
saw the same coat for $80 in another store, but it 
was 20% off plus an additional ten percent off.  
Which is the better deal?  Explain. 
 
When a person walks, the pressure P on each boot 
sole varies inversely with the area A, on the sole.  
Denise is walking through deep snow, wearing 
boots that have an area of 29 square inches each.  
The boot-sole pressure is four lbs/sq. in.  The 
constant of variation is Denise’s weight.  How much 
does she weigh?  
 
A coin is tossed into a rectangular fountain.  Within 
the fountain is a triangular area.  If the coin is 
equally likely to land in any place within the 
fountain, what is the probability that the coin will 



 45

Su
gg

es
te

d 
da

ys
 o

f I
ns

tr
uc

tio
n 

Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Rational Expressions, equations and functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 10: The student will be able to manipulate, graph, simplify and solve rational expressions and 
equations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
 

Rob simplified the product: 
2

(2 2)
4

x xx +
+ ÷   

 
2

2 2

4 4(2 2)(2 2) 2 2
4 ( )

x x xx x
x x x x

+ +
+ ÷ = + =

+ +  
 
Is his final answer correct?  If not, explain why not. 
 

Using a graphing calculator, graph 
2 5

2
xy
x
−

=
−

.  As x gets 

large, what happens to the numerator?  The denominator?  
The fraction as a whole?  Explain. 
 
You have 35 hits in 140 times at bat.  This means your 

batting average is 
35 0.250

140
= .  How many consecutive 

hits must you have to increase your batting average to 
0.300? 

land in the triangular area? 
(The length of the rectangle is (10x+6) units.  The 
width is (5x+3) units.  The triangle is a right triangle 
with height=(4x)units and base-(5x+3) units. 
 
 
 
 
 
Using the diagram below, find the perimeter.  
Simplify as much as possible: 
 
 
 
 
 
 
 
 
 
 

Solve: 2

1 1 3
5 5 25

x
x x x

+
+ =

− − −
 

2 5
2

x
x
−
−

 

2 3
2

x
x
−
−
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Curriculum Management System 
Subject/Grade Level:  

Grade 7, 8, 9/ Algebra I 

Big Idea: Relationships 

Topic:  Rational Expressions, equations and functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Goal 10: The student will be able to manipulate, graph, simplify and solve rational expressions and 
equations. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Additional Resources: 
Algebra I EOC review 
Algebra I EOC Exam 
Algebra I Final Exam Review 
Algebra I Final Exam (to be administered at the end 
of the course) 
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Algebra I 
 

COURSE BENCHMARKS 
 

1. The student will be able to understand that equations are used to describe patterns, operations are used to represent verbal models and symbols can 
be manipulated using different operations to model and communicate relationships. 

2. The student will be able to understand that real numbers are communication tools that express important ideas with addition and subtraction of real 
numbers are directly related to one another and multiplication and division of real numbers are directly related to one another. 

3. The student will be able to understand that graphs are used to represent data in an organized manner to help analyze information using the mean, 
median, and mode as measures of center of a data set.  Percents and probability are used to analyze information and interpret significance and ratios 
are used to make inferences about large population using small samples. Unit rates are factors that help to model and scale proportions to desired 
quantities. 

4. The student will be able to understand that equations model patterns that occur in real life problems and are used to solve for unknown quantities and 
formulas are direct representations of real life applications that help to solve for an unknown quantity.  Diagrams help to model problems and draw 
conclusions. A graph and its equation are in an interdependent relationship.  

5. The student will be able to understand that scatter plots enable analysis of patterns and the relationship between two quantities by yielding a visual 
representation of data. Real life situations can be modeled using an equation. Equations can be used to describe real life situations to form predictions. 

6. The student will be able to understand that inverse and direct variation model real-life patterns to make predictions. Equations describe the relationship 
between a dependent and an independent variable. Best-fit line represents the relationship between two variables. Point-intercept form, point-slope form, 
and standard form are interdependently related. 

7. The student will be able to understand that linear inequalities describe a range of possible solutions to a situation. 
8. The student will be able to understand that a solution of a system of linear equations models a unique outcome for two real-life situations. Systems of 

linear equations model real life situations to make predictions given certain conditions. Systems of linear inequalities model all possible outcomes for 
two or more real-life situations. 

9. The student will be able to understand that exponential functions model percentages of change over time. Exponential functions model real-life 
applications and are used to make predictions. Scientific notation is an efficient method of representing and calculating large numbers. 

10. The student will be able to understand that quadratic equations are used in physics to model paths of objects through the air (with little air resistance). The 
quadratic formula, the discriminant, and the number of solutions are in an interdependent relationship. 

11. The student will be able to understand that the factors and x-intercepts of a polynomial are directly related and multiplying polynomials and factoring 
polynomials are reverse processes of each other. 

12. The student will be able to understand that inverse and direct variation model real-life patterns to make predictions and rational expressions are used to 
model real-life situations and can be used to make predictions. 

13. The student will be able to understand that drawing a diagram, using a table, and using a graph, model real life situations to help demonstrate reasoning 
and model the situation. 


