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MONROE TOWNSHIP SCHOOLS 

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.  



6 | P a g e  
 

 

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 predicated on that belief and is guided by the following six principles 
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 m athematical 
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, s tudents as 
learners, and pedagogical strategies  b) having a challenging and suppo rtive 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, an d 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 p roblems.  
Calculators, computers, manipulatives, technology, and the Internet will be used as tools to enhance learning and assist in p roblem solving.  
Group work, projects, literature, and interdisciplinary activities will make mathematics more meaningful an d 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. 

 EDUCATIONAL GOALS  

Children in Monroe Township Schools will develop conceptual understanding, procedural knowledge, and problem solving skills a s 
they become proficient in the areas of: Functions, The Number System, Expressions & Equations, Geometry, and Statistics & Probability.  The 
district K - 8 mathematics education program recognizes the need to ensure that all students in the twenty-first century have the 
mathematical skills, understandings, and attitudes that they will need to be successful in their careers and throughout their daily lives.   
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NJDOE: CORE CURRICULUM CONTENT STANDARDS   

A note about Common Core State Standards for <INSERT CONTENT AREA> 
 

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:  

 
i.e. http://www.corestandards.org/the-standards 

i.e. http://www.achieve.org/AlgebraITestOverview 

http://www.corestandards.org/the-standards
http://www.achieve.org/AlgebraITestOverview


SCOPE AND SEQUENCE 
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Quarter I 

Big Idea I: Measurement & Transformation 
Domains:  Geometry and The Number System 

I. The Pythagorean Theorem (8.G.6, 8.G.7, 8.G.8) 

a. Explain a proof of the Pythagorean Theorem and its converse. 

b. Apply the Pythagorean Theorem to determine unknown side 
lengths. 

c. Apply the Pythagorean Theorem to find the distance between 
two points in a coordinate system.  

              The Number System (8.NS.1, 8.NS.2) 

a. Know rational vs. irrational numbers 

b.  Use rational approximations of irrational numbers to compare 
numbers 

I. Transformations (8.G.1, 8.G.2, 8.G.3, 8.G.4, 8.G.5, 8.G.9) 

a. Verify properties of rotations, reflections, and translations. 

b. Describe congruent figures through transformations. 

c. Describe the effects of dilations, translations, rotations, and 
reflections on two-dimensional figures using coordinates. 

d. Describe similar figures through transformations. 

e. Use informal arguments to find angle measurements 

 

Quarter II 

Big Idea I: Measurement & Transformation 
Domains:  Geometry continued 

Big Idea II:  Functions and Patterns 
Domain:  Functions, Expressions & Equations, 

Statistics & Probability 
I.  Transformations (8.G.9) 

a.     Know and apply the formulas for the volumes of cones, 
cylinders, and spheres. 

 

I. Functions (8.F.1, 8.F.2, 8.F.3, 8.F.4, 8.F.5) 

a.     Understand the rules of functions  

a. Compare functions in different ways 

b. Interpret y mx b  as a linear function  

c. Model linear functions 

d. Describe functional relationships (linear vs. nonlinear – 
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Quarter II 

inverse) 

II. Linear Relationships (8.EE.5, 8.EE.6, 8.EE.7, 8.EE.8a) 

a. Interpret unit rate as slope 

b. Use similar triangles for slope 

c. Solve linear equations in one variable  

d. Solve pairs of simultaneous linear equations using points of 
intersection 

III.  Statistics and Probability (8.SP.2) 

a. Use straight lines to model relationships between two 
quantitative variables 

 

 

Quarter III 

Big Idea II:  Functions and Patterns 
Domain:  Functions, Expressions & Equations, Statistics & Probability 

I.   Linear Relationships (8.EE.8b, 8.EE.8c) 

a.  Solve systems of two linear equations algebraically 

b.  Solve real-world and mathematical problems leading to two linear equations in two variables 

II.  Statistics and Probability (8.SP.3) 

a.  Solve problems in the context of bivariate measurement data interpreting the slope and intercept 

III.  Quadratic and Exponential Functions (8.F.2, 8.F.5)  
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Quarter II 

a.  Compare properties of two functions represented in a different way 

b.  Examine patterns of change 

c.  Sketch graphs of a function 

IV.  Integer Exponents (8.EE.1, 8.EE.2, 8.EE.3, 8.EE.4) 

a. Know and apply properties of integer exponents 

b. Use square root and cube root symbols to represent solutions to equations 

c. Estimate using a single digit times an integer power of 10 

d. Perform calculations using scientific notation 
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Quarter IV 

Big Idea II:  Functions and Patterns 
Domain:  Functions, Expressions & Equations 

continued 

Big Idea III:  Analysis 
Domain:  Statistics and Probability  

I. Linear Relationships (8.EE.7b) 

a.  Write equivalent expressions using the Distributive 

Property 

b.  Solve linear equations with parentheses 

II.     Functions (8.F.3, 8.F.4, 8.F.5) 

a.  Use patterns of change to write linear, exponential, and 

quadratic relationships 

b.  Determine characteristics of a graph from its equation by 
looking at its symbolic representation 

 

 

I. Statistics and Probability (8.SP.1, 8.SP.2, 8.SP.4) 

a. Construct and interpret scatter plots  

b. Explore relationships between paired values of numerical 
attributes 

c.     Display frequencies and relative frequencies in two-way 
tables 

 

 

 

 



SCOPE AND SEQUENCE 

12 | P a g e  
 

 

Essential Questions for Mathematics 

 Does this make sense? 
 Why is mathematics important? 

Enduring Understandings for Mathematics 

 A mathematician is someone who reasons, perseveres, argues, convinces and collaborates. 
 Mathematics is a specialized language that allows us to communicate our intentions clearly and efficiently. 

Common Core Mathematical Practices 

1.  Make sense of problems and persevere in solving them. 

2.  Reason abstractly and quantitatively. 

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

4.  Model with mathematics. 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 
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BIG IDEA I:  Measurement and Transformation 
Domains:  Geometry and The Number System 

Curriculum Management System 
COURSE NAME: Grade 8 Mathematics 

ESSENTIAL QUESTIONS 

 How do geometric relationships help us to solve problems and/or make sense of phenomena? 
 How do relationships we see in geometry connect to other areas of mathematics? 
 How can spatial relationships be described by careful use of geometric language? 
 How do transformations and technology enhance real-life applications? 

 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  55 

 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

1
.1

 

Vocabulary:  irrational, rational, real, 
terminating decimal, repeating 
decimal, square root, hypotenuse, leg, 
perpendicular, parallel, Pythagorean 
Theorem, transformation, pre-image, 
image, rotation, reflection, 
translation, dilation, reflection 
symmetry, rotational symmetry, 
angle of rotation, center of rotation, 
indirect measurement   

The real number system includes both rational and irrational 
numbers each with their own unique values. 
 
Real life problems can be addressed using mathematical 
models. 
 
Strategies of indirect measurement allow us to measure objects 
we cannot reach or “see.” 
 
The Pythagorean Theorem has many applications to everyday 
life. 
 
A sequence of transformations can result in a figure that is 
congruent or similar to the pre-image.   
 

Sample Conceptual Understandings 
 

1. Arrange three copies of the same triangle so that the 
sum of the three angles appears to form a line and give 

Understand and apply the Pythagorean 
Theorem. 

 Explain a proof of the 
Pythagorean Theorem and its 
converse. 

 
 Apply the Pythagorean Theorem 

to determine unknown side 
lengths in right triangles in real-
world problems in two and three 
dimensions.   

 
 Apply the Pythagorean Theorem 

to find the distance between two 
points in a coordinate system. 

1
.2

 

The Pythagorean Theorem can be 
used to determine unknown side 
lengths in right triangles in problems. 

1
.3

 

The Pythagorean Theorem can be 
used to find the distance between 
two points on the coordinate plane. 

1
.4

 Relationship between the area of 
square and the length of its side. 

Use rational approximations of irrational 
numbers to compare the size of 
irrational numbers, locate them 

1
.

5
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KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

1
.6

 

The square root of any non-perfect 
square is irrational. 

an argument in terms of transversals why this is so. 
 

2. Square ABCD below has sides of length 1 unit. The 
               diagonal BD is a line of reflection. 
               a. How do the triangles ABD and BDC compare? 
               b. Find the angle measures for one of the triangles. 
                    Explain how you found each measure. 
               c. What is the length of the diagonal? Explain. 
               d. Suppose square ABCD had sides of length 
                   5 units instead of 1 unit. How would this 
                   change your answers to parts (b) and (c)? 
  

                                     A                                 B 
 

 
 
 

 
 
 

                                     D                                C 
 

3. Tell whether a triangle with the given side lengths is a 
right triangle.  Explain how you know. 

a. 5 cm, 7 cm, 74 cm 

b. 2 ft, 7 ft, 3 ft 

 
4. Write the set of irrational numbers in order from least 

to greatest. 

Π, 2 , 11 , 5  
 

 

approximately on a number line 
diagram, and estimate the value of 
expressions (e.g., p^2). For example, by 
truncating the decimal expansion of 
sqrt2, show that sqrt2 is between 1 and 
2, then between 1.4 and 1.5, and explain 
how to continue on to get better 
approximations. 

1
.7

 Every number has a decimal 
expansion. 

Verify experimentally the properties of 
rotations, reflections, and translations. 

1
.8

 

Scale factor is used to dilate figures. Describe the effect of dilations, 
translations, rotations, and reflections 
on two-dimensional figures using 
coordinates. 
 
Determine if the second figure is 
congruent, similar, or neither to the first 
figure after a sequence of 
transformations.   

1
.9

 

The formulas for the volumes of 
cones, cylinders, and spheres. 

Use informal arguments to establish 
facts about the angle sum and exterior 
angle of triangles, about the angles 
created when parallel lines are cut by a 
transversal, and the angle-angle 
criterion for similarity of triangles. 

1
.1

0
 

A two-dimensional figure is congruent to 
another if the second can be obtained 
from the first by a sequence of rotations, 
reflections, and translations.   
 
A two-dimensional figure is similar to 
another if the second can be obtained 
from the first by a sequence of dilations, 
rotations, reflections, and translations.   

 

Use the formulas for the volumes of 
cones, cylinders, and spheres to solve 
problems. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=119  
http://www.iste.org/standards/nets-for-students.aspx   

Learning Activities 
 

Concept Activity:  See below 
 

Domain Strand Resources 

Quarter 1: 

Geometry  

The Number System 

 

8.G.6 Looking for Pythagoras  

 Review  investigation 1 (6th grade material) 
 All of Investigation 2 
 All of Investigation 3 
 Investigation 4.1 and 4.2 
 3-D applications:  ACE problems from Investigations 3 & 4  
 *Supplemental cube roots at:  

http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN
_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en  

8.G.7 

8.G.8 

8.NS.1 

8.NS.2 

8.G.1 Kaleidoscopes, Hubcaps, & Mirrors 
 All of Investigation 1 
 All of Investigation 2 
 All of Investigation 3 
 All of Investigation 5 
 Supplemental congruence and similarity activities at:  

http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN
_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en  

8.G.2 

8.G.3 

8.G.4 

8.G.5 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d119
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.iste.org%2fstandards%2fnets-for-students.aspx
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
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Quarter 2: 

Geometry continued 

8.G.9 Filling & Wrapping 
 All of investigation 3 

 All of investigation 4 

 
Technology Activity:   
 

 “The Pythagorean Theorem” – Students will create both a visual and formal proof of the Pythagorean Theorem using Geometer’s Sketchpad.  
Directions and activity guide are at http://www.teacherlink.org/content/math/activities/skpv4-pythagorean/home.html.  

 “Exploring and Creating Tessellations” – Students explore and construct several different types of tessellations.  Students will use rotations, 
reflections, and translations to create their tessellations.  Directions and activity guide are at 
http://www.teacherlink.org/content/math/activities/skp-tessellation/.  

 “Transformations with Ordered Pairs” – Students will examine the effects of translations, rotations, and reflections by drawing figures on a 
coordinate plane.  This activity can be found at http://staff.argyll.epsb.ca/jreed/math7/strand3/3301.htm.  

 
Performance Assessment Task Sample Culminating Transfer Tasks:   

 
Evidence of student understanding will be shown by… 
 

1. Applying the Pythagorean Theorem to problem solve. 
2. Using the Pythagorean Theorem to find missing lengths of right triangles. 
3. Using rational approximations of irrational numbers. 

 
Tasks might include: 
 

 Students act as editors for an educational publisher.  The assignment is to edit the author’s 
work in the answer key.  They must correct any mathematical errors and explain why they 
made those changes.  Teachers can tier this assignment by creating three levels of problems 
based on “Looking Back and Looking Ahead” in Looking for Pythagoras #6.  These tiers could 
include problems with a rational hypotenuse or irrational hypotenuse.    

 
Evidence of student understanding will be shown by… 
 

1. Applying the rules of transformations to a two-dimensional figure.    
2. Describing the effect of dilations, translations, rotations, and reflections on two-dimensional 

figures. 
 

http://www.teacherlink.org/content/math/activities/skpv4-pythagorean/home.html
http://www.teacherlink.org/content/math/activities/skp-tessellation/
http://staff.argyll.epsb.ca/jreed/math7/strand3/3301.htm
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Tasks might include: 
 

 Each student finds a real-life object that demonstrates a tessellation.  Include a detailed 
description of the effect of any transformations that occur in their tessellation.   

 After watching “The Making of Toy Story 1” found on the Special Edition 10th Anniversary of 
“Toy Story 1”, create a flip-book and write an essay describing the different transformations 
used to create the animation.  This task can be tiered based on the complexity of the animation. 
 

Also see “Unit Project” below. 
 

 

 

A
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 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. 

 
Pre-Assessment/Diagnostic:  

  Looking for Pythagoras “Looking Back and Looking Ahead” #1. 
  Vocabulary pre-assessment of transformation vocabulary with examples. 
 Teachers can select from other pre-assessments such as pre-tests, KWL charts, journal prompts, selected ACE problems. 

 
Formative Assessment:  

 Group and individual work is assigned daily, from various sources (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done every day to pre-assess student knowledge and assess understanding of topics (Synthesis, 

Analysis, and Evaluation). 
 Selected ACE problems. 
 Exit Tickets. 
 “Mathematical Reflections” in CMP2 books.  
 Students will be given quizzes that provide a brief review of the concepts and skills in the previous lessons. 

Summative Assessment:   
 Unit project:  Kaleidoscopes, Hubcaps, & Mirrors “Making Tessellations” or “Making a Wreath and a Pinwheel”. 

 Reminder:  Summative assessment questions should be open-ended and should follow the general format illustrated in the Essential 
Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 

 See Performance Task above. 
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Teacher made Performance Assessment Tasks (PATs) 
Released PATs 
Online State resources 
Geometer’s Sketchpad:  Activities found at http://www.dynamicgeometry.com/General_Resources/Links.html#Classroom Activities  
The National Library of Virtual Manipulatives:  http://nlvm.usu.edu/en/nav/vlibrary.html 
Interactive Transformations:  http://staff.argyll.epsb.ca/jreed/math7/strand3/3301.htm  
Illuminations:  http://illuminations.nctm.org/  
“The Making of Toy Story 1” on the Special Edition DVD of ‘Toy Story 1” 
Supplemental activities:  
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonE
ducation/Pearson&locale=en  
CMP2:  Looking for Pythagoras, Kaleidoscopes, Hubcaps, & Mirrors, Filling & Wrapping 

 

http://nlvm.usu.edu/en/nav/vlibrary.html
http://staff.argyll.epsb.ca/jreed/math7/strand3/3301.htm
http://illuminations.nctm.org/
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
http://s7d2.scene7.com/s7/brochure/flash_brochure.jsp?company=PearsonEducation&sku=IN_MGMath_CCSS_AddLesson_C3&config=PearsonEducation/Pearson&locale=en
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BIG IDEA II:  Functions and Patterns 
Domains: Functions, Expressions & Equations, Statistics & Probability 

Curriculum Management System 
COURSE NAME:  Grade 8 Mathematics 

ESSENTIAL QUESTIONS 

 How is change modeled in equations, graphs, and tables? 
 How can functions be used to describe quantitative relationships? 
 What does the pattern tell us in the context of the problem? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  100 

 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

2
.1

 

Vocabulary:  inverse variation, linear, 
nonlinear, function, slope, y-
intercept, slope-intercept form, input, 
output, explicit rule, recursive rule, 
line of best fit, systems of equations, 
point of intersection, distributive 
property, like terms, square root, 
cube root, exponent, scientific 
notation. 

A FUNCTION is a rule that assigns to each input exactly one 
output.  The graph of a function is the set of ordered pairs 
consisting of an input and the corresponding output.   
 
Functions can be represented algebraically, graphically, 
numerically, or by verbal descriptions.   
 
A function can be created to model a linear relationship 
between two quantities.   
 
Connections exist among proportional relationships, lines, and 
linear equations. 
 
Real life problems can be analyzed by solving linear equations 
and by a system of simultaneous linear equations.   
 
Patterns of change can be represented by different types of 
relationships: linear and nonlinear. 
 
Linear relationships have a constant rate of change, whereas 
non-linear relationships do not.  For instance, exponential 

Compare properties such as the rate of 
change of two functions each 
represented in a different way 
(algebraically, numerically in tables, or 
by verbal descriptions).  For example, 
given a linear function represented by a 

table of values and a linear function 
represented by an algebraic expression, 
determine which function has the greater 

rate of change. 

2
.2

 

The equation y=mx + b defines a 
linear function. 

Give examples of functions that are not 
linear.  For example, the function A = s2 
giving the area of a square as a function 
of its side length is not linear because its 
graph contains the points (1,1), (2,4) and 
(3,9), which are not on a straight line. 

2
.3

 

A function is a rule that assigns to 
each input exactly one output. 

Interpret the equation y = mx +b as 
defining a linear function, whose graph 
is a straight line. 

2
.4

 

Slope represents the rate of change 
(unit rate). 

Construct a function to model a linear 
relationship between two quantities. 
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KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

patterns either increase gradually at first, then increase very 
rapidly, or decrease quickly at first, then decrease very slowly. 
 

Sample Conceptual Understandings 
 

1. Given a linear function represented by a table of values 
and a linear function represented by an algebraic 
expression, determine which function has the greater 
rate of change. 
 

2. Given coordinates for two pairs of points, determine 
whether the line through the first pair of points 
intersects the line through the second pair. 

 
3. Use the equation 5.5x + 32 = 57 to answer the following 

questions. 
a. Solve the equation. Show your steps. 
b. Graph the associated line.  Label the point that 

shows the solution. 
 

4. Ruth considers two different cable television plans.  
Company A has a plan which costs $32 per month.  
Company B has a plan where each month costs $26 but 
there is a one-time installation fee of $36. 
a. Write an equation for each cable company.  In each 

equation, identify what each variable symbolizes.  
Then, explain how you developed each equation. 

b. Create a table for each cable company for one year 
(12 months). 

c. Use graph paper to graph each cable company on 
the same coordinate plane.  

d. Determine the slope and y-intercept of each line.  

 
 

2
.5

 

There are three views of a function:  
equations, tables, and graphs. 

Determine the rate of change and the 
initial value of the function from a 
description or a relationship or from two 
(x,y) values, including reading these 
from a table or from a graph. 
 

2
.6

 

The graph of a function is the set of 
ordered pairs consisting of an input 
and the corresponding output. 

Interpret the rate of change and initial 
value of a linear function in terms of the 
situation it models, and in terms of its 
graph or a table of values. 

2
.7

 

The line of best fit is used to 
emphasize linear association in a 
scatter plot. 

Describe qualitatively the functional 
relationship between two quantities by 
analyzing a graph (e.g., where the 
function is increasing or decreasing, 
linear or nonlinear). Sketch a graph that 
exhibits the qualitative features of a 
function that has been described 
verbally. 2

.8
 

Straight lines are widely used to 
model relationships between two 
quantitative variables. 

2
.9

 

The forms of an equation when there 
is one solution, infinitely many 
solutions, or no solution. 

Graph proportional relationships, 
interpreting the unit rate as the slope. 

2
.1

0
 

Solutions to a system of two linear 
equations in two variables 
correspond to points of intersection 
of their graphs. 

Use similar triangles to explain why the 
slope m is the same between any two 
distinct points on a non-vertical line in 
the coordinate plane; derive the 
equation y = mx for a line through the 
origin and the equation y = mx + b for a 
line intercepting the vertical axis at b. 

2
.1

1
 

Standard form of a linear equation. Write the equation for the line in slope-
intercept form. 
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KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 

Properties of integer exponents. Describe what each represents. 
e. Which company offers the better deal?  Explain how 

you can determine this by looking at the equation, 
table, and graph.  Justify your answer. 

 
5.  As a biology project, Talisha is studying the growth of a 

beetle population. She starts her experiment with 5 
beetles.  The next month she counts 15 beetles. 
a. Suppose the beetle population is growing linearly. 

How many beetles can Talisha expect to find after 2, 
3, and 4 months? 

b. Suppose the beetle population is growing 
exponentially. How many beetles can Talisha expect 
to find after 2, 3, and 4 months? 

c. Write an equation for the number of beetles b after 
m months if the beetle population is growing 
linearly. Explain what information the variables and 
numbers represent. 

d. Write an equation for the number of beetles b after 
m months if the beetle population is growing 
exponentially. Explain what information the 
variables and numbers represent. 

e. How long will it take the beetle population to reach 
200 if it is growing linearly? 

f. How long will it take the beetle population to reach 
200 if it is growing exponentially? 

 

6. Choose the answer that best approximates 203 in 
scientific notation. 

A. 93.5 10    B.   38 10    C.  93 10    D.  93.5 10  
 

7. Choose the answer that is closet to 62.575 10 . 

A.  182   B.  612    C.  126    D.  911  

Draw a line of best fit. 

 

Scientific notation is an abbreviated 
form of expressing very large or very 
small numbers. 

Use the equation of a linear model to 
problem solve, interpreting the slope 
and y-intercept. 

 

Symbols for square and cube roots. Solve linear equations in one variable. 

 

 Give examples of linear equations in one 
variable with one solution, infinitely 
many solutions, or no solutions. 

 

 Transform the given equation into 
simpler forms until an equivalent 
equation of the form x = a, a = a, or a = b 
results (where a and b are different 
numbers). 

 

 Solve linear equations with rational 
number coefficients including equations 
whose solutions require expanding 
expressions using the distributive 
property and collecting like terms. 

 

 Solve pairs of simultaneous linear 
equations. 

 

 Solve systems of two linear equations in 
two variables algebraically. 

 

 Estimate solutions for systems of two 
linear equations by graphing the 
equations. 
 

 

 Apply the properties of integer 
exponents to generate equivalent 
numerical expressions. 

 

 Use square root and cube root symbols 
to represent solutions to equations of 
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KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

 
8. Suppose a movie ticket costs about $7, and inflation 

causes ticket prices to increase by 4.5% a year for the 
next several years. 
a.  At this rate, how much will a ticket cost 5 years 

from now? 
b. How much will a ticket cost 10 years from now? 
c. How much will a ticket cost 30 years from now? 

 
10.  Write the following expression in an equivalent form:  

3

1

3
. 

the form 2x p and 3x p , where p is 

a positive rational number. 

 

 Evaluate square roots of small perfect 
squares and cube roots of small perfect 
cubes. 

  

 Use numbers expressed in the form of a 
single digit times an integer power of 10 
to estimate very large or very small 
quantities and to express how many 
times as much one is than the other. 
Perform operations with numbers 
expressed in scientific notation, 
including problems where both decimal 
and scientific notation are used. 

Use scientific notation to choose units of 
appropriate size for measurements of 
very large or very small quantities. 

Interpret scientific notation that has 
been generated by technology. 
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=119  
http://www.iste.org/standards/nets-for-students.aspx   

Learning Activities 
 

Concept Activity:  See below 
 

Domain Strand Resources 

Quarter 2 

Functions (Linear) 

Expressions and Equations 

8.F.1 Thinking with Mathematical Models 
 All of Investigation 1  
 All of investigation 2 
 All of Investigation 3 
 Supplemental activities for Rules of Functions:  

http://www.shodor.org/interactivate/activities/FunctionMachi
ne/. 

8.F.2 

8.F.3 

8.SP.2 

8.EE.5 

8.EE.6 

8.EE.7 

8.EE.8a The Shapes of Algebra 
 Investigation 2.1 

Quarter 3 

Functions (Quadratic and 
Exponential) 

8.EE.b The Shapes of Algebra 
 All of Investigation 3 

 All of Investigation 4 8.EE.c 

8.SP.3 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d119
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.iste.org%2fstandards%2fnets-for-students.aspx
http://www.shodor.org/interactivate/activities/FunctionMachine/
http://www.shodor.org/interactivate/activities/FunctionMachine/
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Statistics & Probability 
continued 

Expressions & Equations 
continued 

8.F.2 (quadratic functions) Frogs, Fleas, & Painted Cubes 
 All of Investigation 1 
 Investigation 2.1 & 2.2 
 All of Investigation 3 

8.F.5 (quadratic functions) 

8.EE.2 

8.F.2 (exponential functions) Growing, Growing, Growing 
 All of Investigation 1 
 Investigation 5.1 and 5.2 
 Scientific Notation – ACE problems  

-  Investigation 1 #39-40 
-  Investigation 2 #15-17 
-  Investigation 4 #8 
-  Investigation 5 #56-60 

8.F.5 (exponential functions) 

8.EE.1 

8.EE.3 

8.EE.4 

Quarter 4 

Functions  (linear, quadratic, 
exponential) continued 

Expressions & Equations 
continued 

8.EE.7b Say it with Symbols 

 All of Investigation 1 
 All of Investigation 2 
 Investigations 3.1 and 3.2 

8.F.3 Say it with Symbols 
 All of Investigation 4 

McDougal Littell Algebra I 

 Chapter 3:  3.1-3.5 

8.F.4 

8.F.5 

 
Graphing Calculator Activity:  Students create scatter plots using class data from Thinking with Mathematical Models  investigation 1.1.  Students will 
analyze the linear regression and write the equation for the line of best fit. 
 
Graphing Calculator Activity:  Students will experiment with exponential patterns using paper folding and M&Ms.  They will model exponential patterns 
in tables, graphs, and symbolic forms and apply what they have learned to make predictions.  This experiment can be found at 
http://www.pbs.org/teachers/mathline/lessonplans/pdf/hsmp/rhinos.pdf 
 
Technology Activity:   

 “The Function Machine” – Students will use input values and output values to determine the rule of a function at 
http://www.shodor.org/interactivate/activities/FunctionMachine/. 

http://www.pbs.org/teachers/mathline/lessonplans/pdf/hsmp/rhinos.pdf
http://www.shodor.org/interactivate/activities/FunctionMachine/
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 “Possible or Not” – Students will examine graphs to determine if each graph represents a function at 
http://www.shodor.org/interactivate/activities/PossibleOrNot/.  
 

Performance Assessment Task Sample Culminating Transfer Task for Linear Functions:   
 
Evidence of student understanding will be shown by… 
 

1. Organizing data into a table, graph, and equation (three views of a function) that models a linear 
relationship between two quantities. 

2. Using a linear model to interpret slope and intercept. 
3. Using data and a linear model to make predictions. 
4. Solving linear equations. 

 
Tasks might include (Check with 7th grade teachers for possible overlap): 
 

 Moving Straight Ahead “Unit Project Tier 1:  Wasted Water Experiment” – Students will conduct 
an experiment where they will simulate a leaking faucet and collect data about the volume of 
water lost at 5-second intervals.  This data will be used to convince citizens in Monroe to 
conserve water and fix leaking faucets.    

 Moving Straight Ahead “Unit Project Tier 2:  Ball Bounce Experiment” – Students will investigate 
the relationship between the height from which a ball in dropped the height it bounces.  Students 
take the lead in this experiment by controlling the heights from which they drop the ball.  
Students will use their data to create a table, graph, and equation.  They will use their findings to 
make predictions for unknown heights.  

 
Culminating Transfer Task for Exponential Functions: 
 
Evidence of student understanding will be shown by… 
 

1. Identifying an exponential pattern. 
2. Estimating very large numbers. 
3. Predicting based on exponential patterns. 
4. Using exponential patterns to problem solve and justify arguments. 

 
Tasks might include: 
 

 One Grain of Rice by Demi – Students will work through the activity at 

http://www.shodor.org/interactivate/activities/PossibleOrNot/
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http://illuminations.nctm.org/LessonDetail.aspx?id=L713.  Students will take on the role of a 
villager in a third-world country trying to feed his/her village.  They will be asked to develop a 
plan for feeding a village based on the material presented in One Grain of Rice.  They must 
compare and contrast their plan against the plan in the book.  Students may develop a recursive 
and/or explicit rule to describe the pattern.  Students may use the rule or a graph to make 
predictions.  Optional extension:  Students may create their own story book describing an 
exponential growth or decay situation.  Students may share their books and compare exponential 
patterns presented in each. 

 
Culminating Transfer Task for Linear, Quadratic, and Exponential Functions: 
 
Evidence of student understanding will be shown by… 
 

1. Organizing data into a table, graph, and equation. 
2. Analyzing patterns to identify a linear, quadratic, or exponential relationship. 
3. Identifying equivalent expressions. 

 
Tasks might include: 
 

 Say it with Symbols “Unit Project:  Finding the Surface Area of Rod Stacks”  - Students will 
investigate relationships using Cusinear Rods.  They will organize their data in a table, graph, and 
equation.  They will work collaboratively with students who analyzed rods of various lengths to 
determine if their expressions are equivalent.  Students will analyze their data to determine if the 
relationship is linear, quadratic, exponential, or nonlinear. 
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  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. 
 
Pre-Assessment/Diagnostic:  

  Thinking with Mathematical Models “Looking Back and Looking Ahead” #1. 
 Million dollar question:  Give students the option of receiving one cent on the first day, two cents on the second day, and doubling their 

salary every day for 30 days or receiving $1,000,000 at once.  Have students write a response to this question explaining their choice. 
  Teachers can select from other pre-assessments such as pre-tests, KWL charts, journal prompts, selected ACE problems. 

Formative Assessment:  

http://illuminations.nctm.org/LessonDetail.aspx?id=L713
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 Group and individual work is assigned daily, from various sources (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done every day to pre-assess student knowledge and assess understanding of topics 

(Synthesis, Analysis, and Evaluation). 
 Selected ACE problems. 
 Exit Tickets. 
 “Mathematical Reflections” in CMP2 books.  
 Students will be given quizzes that provide a brief review of the concepts and skills in the previous lessons. 

Summative Assessment:   
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation) 

 Reminder:  Summative assessment questions should be open-ended and should follow the general format illustrated in the Essential 
Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 

 Growing, Growing, Growing “Unit Project:  Half-Life” 
 See Performance Task above. 
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Teacher made Performance Assessment Tasks (PATs) 
Released PATs 
Online State resources 
The National Library of Virtual Manipulatives:  http://nlvm.usu.edu/en/nav/vlibrary.html 
Illuminations:  http://illuminations.nctm.org/  
The Function Machine:  http://www.shodor.org/interactivate/activities/FunctionMachine/ 
Functions in Graphs:  http://www.shodor.org/interactivate/activities/PossibleOrNot/   
Graphing calculator activity:  http://www.pbs.org/teachers/mathline/lessonplans/pdf/hsmp/rhinos.pdf  
One Grain of Rice by Demi 
One Grain of Rice Activity:  http://illuminations.nctm.org/LessonDetail.aspx?id=L713 
CMP2:  Thinking with Mathematical Models, Shapes of Algebra, Frogs, Fleas, & Painted Cubes, Growing, Growing, Growing, Say it with 
Symbols 
Algebra Textbooks:  McDougal Littell Algebra I 

http://nlvm.usu.edu/en/nav/vlibrary.html
http://illuminations.nctm.org/
http://www.shodor.org/interactivate/activities/FunctionMachine/
http://www.shodor.org/interactivate/activities/PossibleOrNot/
http://www.pbs.org/teachers/mathline/lessonplans/pdf/hsmp/rhinos.pdf
http://illuminations.nctm.org/LessonDetail.aspx?id=L713
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BIG IDEA III:  Analysis 
Domain:  Statistics & Probability 

Curriculum Management System 
COURSE NAME:  Mathematics 

ESSENTIAL QUESTIONS 

 How can I organize different sets of data? 
 How can a data display influence perspective? 
 How can organization of data help me analyze and make sense of data? 

 
SUGGESTED BLOCKS FOR INSTRUCTION:  25 

 

KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

3
.1

 

Vocabulary:  scatter plot, clustering, 
outliers, positive or negative 
association, interpolation, 
extrapolation, bivariate,  categorical 
data, frequency, relative frequency, 
two-way frequency tables 

Real-life data patterns are not always well behaved but can be 
modeled using equations, tables, and graphs. 
 
The way in which data is displayed affects how we perceive it. 
 

We can organize data in many ways. 
 
We can use patterns of association to make predictions about a 
population. 
 

Sample Conceptual Understandings 
 

1. Collect data from students in your class on whether or 
not they have a curfew on school nights and whether or 
not they have assigned chores at home.  Is there 
evidence that those who have a curfew also tend to 
have chores? 
 

2.  Below are some results from the bridge-thickness 

Construct and interpret scatter plots. 

3
.2

 

Straight lines are widely used to 
model relationships between two 
quantitative variables. 

Describe patterns such as clustering, 
outliers, positive or negative association, 
linear association, and nonlinear 
association. 

3
.3

 

Patterns of association can be seen in 
bivariate categorical data by 
displaying frequencies and relative 
frequencies in a two-way table 

Construct and interpret a two-way table 
summarizing data on two categorical 
variables collected from the same 
subjects. 

3
.4

 

 Use relative frequencies calculated for 
rows or columns to describe possible 
association between the two variables. 

3
.5

 

 Informally fit a line and informally 
assess the model fit by judging the 
closeness of the data points to the line. 
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KNOW UNDERSTAND DO 
Students will know that: Students will understand that: Students will be able to: 

3
.6

  experiment. 
 

Bridge-Thickness Experiment 
 

Thickness (layers) 2 4 6 8 

Breaking Weight 

(pennies) 
15 30 50 65 

 
a. Plot the (thickness, breaking weight) data. Draw a    

line that models the pattern in the data. 
b. Find an equation for the line you drew. 
c. Use your equation to predict the breaking weights 

of paper bridges 3, 5, and 7 layers thick. 
 

 

3
.7
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21st Century Skills 
 

Creativity and Innovation                                     Critical Thinking and Problem Solving Communication and Collaboration 
Information Literacy Media Literacy ICT Literacy 
Life and Career Skills       Technology Based Activities  
http://www.p21.org/index.php?option=com_content&task=view&id=254&Itemid=119  
http://www.iste.org/standards/nets-for-students.aspx   

Learning Activities 
 

Concept Activity:  See below 
 

Domain Strand Resources 

Quarter 4 

Statistics and Probability 

8.SP.1 Samples and Populations 
 All of investigation 4 
 Supplemental material on two-way tables:  

http://stattrek.com/ap-statistics-1/association.aspx  
 

8.SP.2 

8.SP.4 

 
 Graphing Calculator Activity:  Students will use their graphing calculator to create scatter plots and explore patterns.  Directions and reproducible are 
at http://education.ti.com/calculators/downloads/US/Activities/Detail?id=4123.  
 
Performance Assessment Task Sample Culminating Transfer Task: 

 
Evidence of student understanding will be shown by… 
 

1. Using tables, graphs, and statistics to analyze the data collected. 
2. Conducting a probability simulation. 
3. Creating and interpreting the scatter plot students created. 

 
Tasks might include: 
 

 Samples and Populations “Unit Project – Estimating a Deer Population” – Students will conduct a 
probability simulation to estimate the number of deer in their population.  Students must 

https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.p21.org%2findex.php%3foption%3dcom_content%26task%3dview%26id%3d254%26Itemid%3d119
https://postoffice.monroe.k12.nj.us/owa/redir.aspx?C=0d1032fd288248cba396e0fd4bc5d9a6&URL=http%3a%2f%2fwww.iste.org%2fstandards%2fnets-for-students.aspx
http://stattrek.com/ap-statistics-1/association.aspx
http://education.ti.com/calculators/downloads/US/Activities/Detail?id=4123
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organize their data in a table and graph.  They will write a report including a discussion of how 
they investigated the problem, an analysis and summary of the data they collected (including 
tables, graphs, and statistics), an estimate of the number of deer in their population, an 
explanation and justification of how they arrived at their estimate.  Optional extension:  Students 
can research other animals such as whales, salmon, prairie dogs, etc.  They can use their research 
to conduct a similar experiment to estimate the population. 
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 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. 

Pre-Assessment/Diagnostic:  

 Samples and Populations:  “Looking Back and Looking Ahead.”  Students are asked to analyze data in various forms.  
 Teachers can select from other pre-assessments such as pre-tests, KWL charts, journal prompts, selected ACE problems. 

Formative Assessment:  
 Group and individual work is assigned daily, from various sources (Synthesis, Analysis, and Evaluation). 
 Introductory and Closing Activities will be done every day to pre-assess student knowledge and assess understanding of topics 

(Synthesis, Analysis, and Evaluation). 
 Selected ACE problems. 
 Exit Tickets. 
 “Mathematical Reflections” in CMP2 books.  
 Students will be given quizzes that provide a brief review of the concepts and skills in the previous lessons. 

Summative Assessment:   
 Assessment questions should be open-ended and should follow the general format illustrated in the Essential Questions/Sample Conceptual 

Understanding section. (Synthesis, Analysis, Evaluation)  

 Reminder:  Summative assessment questions should be open-ended and should follow the general format illustrated in the Essential 
Questions/Sample Conceptual Understanding section. (Synthesis, Analysis, Evaluation) 

 See Performance Task above. 
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Teacher made Performance Assessment Tasks (PATs) 
Released PATs 
Online State resources 
The National Library of Virtual Manipulatives:  http://nlvm.usu.edu/en/nav/vlibrary.html 
Illuminations:  http://illuminations.nctm.org/  
Graphing Calculator Activity:  http://education.ti.com/calculators/downloads/US/Activities/Detail?id=4123  
Two-way tables:  http://stattrek.com/ap-statistics-1/association.aspx 
CMP2:  Samples and Populations 

http://nlvm.usu.edu/en/nav/vlibrary.html
http://illuminations.nctm.org/
http://education.ti.com/calculators/downloads/US/Activities/Detail?id=4123
http://stattrek.com/ap-statistics-1/association.aspx
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COURSE NAME: GRADE 8 MATHEMATICS 

1. Mathematics is a specialized language that we can use to communicate our ideas clearly and efficiently. 

2. The real number system includes both rational and irrational numbers each with their own unique values. 

3. Real life problems can be addressed using mathematical models. 

4. Strategies of indirect measurement allow us to measure objects we cannot reach or “see.” 

5. The Pythagorean Theorem has many applications to everyday life. 

6. A sequence of transformations can result in a figure that is congruent or similar to the pre-image.   

7. A constant rate of change can be utilized in solving problems and making predictions. 

8. Relationships between variables arise naturally. 

9. Patterns of change represent different types of relationships. 

10. Different rates of change can be expressed as a system on the same coordinate plane. 

11. Real-life data patterns are not always well behaved but can be modeled using equations, tables, and graphs. 

12. The way in which data are displayed affects how we perceive it. 

13. Patterns of change represent different types of relationships:  linear and non-linear. 

14. Exponential patterns either increase gradually at first, then increase very rapidly, or decrease quickly at first, then decrease very slowly. 

15. Scientific notation is an abbreviated form of expressing very large or very small numbers. 

 


