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Curriculum Scope and Sequence 
Math Area Math Course Title/Grade Level: Algebra Connections 8 

Topic/Unit Name Suggested Pacing (Days/Weeks) 
Topic/Unit #1 Expressions and Equations (Chapter 2) 30 days/ 6-7 weeks 

Topic/Unit #2 The Number System (Chapter 1) 33 days/ 6-7 weeks 

Topic/Unit #3 Expressions and Equations (Chapter 3) 34 days/6- 7 weeks 

Topic/Unit #4 Functions (Chapter 4) 16 days/ 3-4 weeks 

Topic/Unit #5 Geometry (Chapters 5-8) 46 days/ 9-10 weeks 

Topic/Unit #6 Statistics and Probability (Chapter 9) 21 days/ 4- 5 weeks 



 

3 

 Topic/Unit 1 
Title 

Expressions and Equations (Chapter 2) Approximate Pacing 30 days/ 6-7 weeks 

STANDARDS  
NJSLS (Math) 

8.EE.7a  Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show 
which of these possibilities is the case by successively transforming 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). 
8.EE.7b Solve linear equations with rational number coefficients, including equations whose solutions require expanding 
expressions using the distributive property and collecting like terms. 
Standards for Mathematical Practice 
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. 
7-Look for and make use of structure. 

Interdisciplinary Connections: 21st Century Skills: 
RST.6-8.4 Determine the meaning of symbols, key terms, and 
other domain-specific words and phrases as they are used in a 
specific scientific or technical context relevant to grades 6-8 
texts and topics. 
(Students need to identify the independent and dependent 
variable in a word problem to solve and graph.) 
Science Cross-Cutting Concept: Patterns 
Patterns can be used to identify cause and effect relationships. 
(Students write and solve 1-step and 2-step equations, graph 
relationships, and create tables using independent and 
dependent variables.)  
 

9.2.8.B.2: Develop a Personalized Student Learning Plan with 
the assistance of an adult mentor that includes information 
about career areas of interest, goals, and an educational plan. 
 
Real-World Application problem writing sample - Students will 
effectively translate and solve real-world problems by applying 
mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany 
the computation. This initial writing sample is used to develop 
an individualized growth plan.  
  

Technology Standards: Career Ready Practices: 
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8.2.8.C.4: Identify the steps in the design process that would be 
used to solve a designated problem.  
(When solving equations, students identify which steps they 
must take to isolate the variable and solve for the unknown 
depending on which operations are present in the equation.) 
8.1.8.A.1: Demonstrate knowledge of a real-world problem 
using digital tools. 
(Students use digital algebra tiles to conceptualize and model 
algebraic expressions, 2-step equations, and multi-step 
equations.) 

CRP10  Plan education and career paths aligned to personal 
goals. 
Skateboard Designer:  Does a love of the sport of 
skateboarding translate into a possible career path?  Students 
research the coursework/skills necessary to become a 
skateboard designer while using their current math skills to 
complete a practical set of problems.  

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-What is meant by equality? 
-How do mathematical properties contribute to algebraic understanding? 
-How many possible solutions are there to a linear equation in one variable?  
-How is solving an equation with the variable on each side similar to solving a two-step equation?  
 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
coefficient, identity, multiplicative inverse, null set, properties of 
equality (addition, subtraction, multiplication, division), 
Distributive Property, two-step equation, multi-step equation  

Students will be able to: 
-use multiplicative inverses to solve equations with rational 
coefficients 
-use “working backwards” (problem-solving strategy) to solve 
two-step equations 
-check the solution of a given equation to determine its validity 
-identify and define a variable when creating an equation from 
a real-world situation 
-determine the number of solutions to a given equation and 
interpret their meaning 
-recognize and generate equivalent forms for algebraic 
expressions 
-translate word phrases into algebraic expressions 
-write real-world situations to describe algebraic expressions 
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ASSESSMENT OF LEARNING 

Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests  

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

ALEKS pre-assessment, Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific 
homework problems from “independent practice” sections, “Got it” and “Guided Practice” selected 
problems from ConnectEd,  
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

Solving multi-step equations project: Students will demonstrate their ability to solve a variety of 
multi-step equations, including application problems. Students justify their reasoning by 
explaining the mathematical properties used to solve each equation. During presentations, 
students must be prepared to respond to peer questions.  
Solving Multi-step Equations Maze Activity: Students solve multi-step equations and locate their 
solution from the maze. Students monitor their own progress by checking the solution options 
provided in each section of the maze. They are successful if they are able to create a path that 
leads them from the start to the finish of the maze. 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Fall Math MAP Assessment - used to measure individual student growth over time 
-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This initial writing 
sample is used to develop an individualized growth plan.  
     -Ex: The total width of three technical shortboards is 4.5 inches more than the total width of 
two longboards.  Write and solve an equation to find the width of a longboard.  
 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
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RESOURCES 
Core instructional materials: 
-ConnectEd Course 3 (McGraw-Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 

 
Supplemental materials: 
-Explore Learning Gizmos: Modeling One-Step Equations, Modeling and Solving Two-Step Equations, Solving Two-Step 
Equations 
-Hands-On Resources: Versatiles 
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
equations, 2-step equations, variables on both sides,  
 

Modifications for Learners 
See appendix 

http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.youtube.com/watch?time_continue=4&v=iXY3yHwtVFc&feature=emb_title
https://www.youtube.com/watch?v=LDIiYKYvvdA
https://www.youtube.com/watch?v=fDMxOiS5g7k
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 2 
Title 

The Number System (Chapter 1) Approximate Pacing 33 days/ 6-7 weeks 

STANDARDS  
NJSLS (Math) 

8.EE.1   Know and apply the properties of integer exponents to generate equivalent numerical expressions. For example, 32 × 3-5 
= 3-3 = (⅓)3 = .1

27  
8.EE.2  Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a 
positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that √2 is 
irrational.  
8.EE.3  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. For example, estimate the population of the United 
States as 3 × 108 and the population of the world as 7 × 109, and determine that the world population is more than 20 times 
larger.  
8.EE.4  Perform operations with numbers expressed in scientific notation, including problems where both decimal and scientific 
notation are used. Use scientific notation and choose units of appropriate size for measurements of very large or very small 
quantities (e.g., use millimeters per year for seafloor spreading). Interpret scientific notation that has been generated by 
technology.  
8.NS.1  Know that numbers that are not rational are called irrational. Understand informally that every number has a decimal 
expansion; for rational numbers show that the decimal expansion repeats eventually, and convert a decimal expansion which 
repeats eventually into a rational number.  
8.NS.2  Use rational approximations of irrational numbers to compare the size of irrational numbers, locate them approximately on 
a number line diagram, and estimate the value of expressions (e.g., π2). For example, by truncating the decimal expansion of √2, 
show that √2 is between 1 and 2, then between 1.4 and 1.5, and explain how to continue on to get better approximations.  

 
Standards for Mathematical Practice 
1-Make sense of problems and persevere in solving them. 
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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Interdisciplinary Connections: 21st Century Skills: 
CCSS.ELA-LITERACY.RST.6-8.3: Follow precisely a multistep 
procedure when carrying out experiments, taking 
measurements, or performing technical tasks. 
(Students used procedures to calculate exponent and scientific 
notation operations) 
 
Crosscutting Concepts 
In considering phenomena, it is critical to recognize what is 
relevant at different size, time, and energy scales, and to 
recognize proportional relationships between different quantities 
as scales change. 
(Students convert from standard notation to scientific notation to 
determine distance from the sun). 

 

9.2.8.B.3: Evaluate communication, collaboration, and 
leadership skills that can be developed through school, home, 
work, and extracurricular activities for use in a career. 
Laws of Exponents Rolling Review: In this activity, partners 
solve different equations that should generate identical 
solutions. Students will communicate their procedure in 
obtaining their solution to their partner.  When their answers do 
not correlate, they will also collaborate to determine the correct 
solution. 

Technology Standards: Career Ready Practices: 

8.1.8.B.1 Synthesize and publish information about a local or 
global issue or event  
(Students researched olympic sports results, converted standard 
to scientific, and ordered). 

CPR7  Employ valid and reliable research strategies. 
 
Marketing Madness:  Through this activity students learn how 
to research and analyze the statistics used in marketing and 
are prompted to form opinions and ideas about how they 
would solve real life problems.  Here students will “act” as 
marketing managers to decide which countries to expand into 
with their product (soda).  

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-Why is it helpful to write numbers in different ways? 
-How is scientific notation useful in the real world? 
-How are negative exponents and positive exponents related? 
-How are real numbers different from irrational numbers? 
-Why would I need to use square roots and cube roots?  
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STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
base, cube root, exponent, irrational number, monomial, perfect 
cube, perfect square, power, radical sign, rational number, real 
number, repeating decimal, scientific notation, square root, 
terminating decimal 

Students will be able to: 
-write numbers in different ways 
-write repeated multiplication using powers 
-use the properties of integer exponents to simplify algebraic 
and numeric expressions 
-apply Product of Powers property 
-relate negative and positive exponents 
-apply scientific notation in the real world 
-explain how scientific notation makes it easier to perform 
computations with very large or very small numbers  
-use square roots and cube roots 
-estimate the square root of a non-perfect squares 
-explain the difference between real and irrational numbers 
-determine if a number is rational or irrational  
-use the properties of integer exponents to simplify algebraic 
and numeric expressions 
-explain how the Product of Powers law applies to finding the 
power of a power 

ASSESSMENT OF LEARNING 
Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific homework problems from 
“independent practice” sections, “Got it” and “Guided Practice” selected problems from 
ConnectEd  
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 

Laws of Exponents Tarsia Puzzle:  Students will apply the Laws of Exponents to complete a 
Tarsia puzzle which requires students to match up sides of triangles to form a hexagonal shape. 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
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that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

Classifying Rational Numbers - Always, Sometimes, and Never:  Students categorize 24 
statements about the Real Number System as “Always True”, “Sometimes True”, and “Never 
True”. The statements relate to the different types of numbers in the Real Number System: Real, 
Irrational, Rational, Integer, Whole, and Natural. 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Winter Math MAP Assessment - used to measure individual student growth over time 
-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This writing 
sample is used to provide students with feedback as they work towards achieving their goal 
outlined in their individualized growth plan.  
Ex:  You are a Marketing Analyst for a large soda company in the United States and you are 
trying to decide which countries to expand into with your product.  

RESOURCES 
Core instructional materials: 
-ConnectEd Course 3 (McGraw Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 

 
Supplemental materials: 
-Explore Learning Gizmos: Exponents and Power Rules, Dividing Exponential Expressions 
-Hands-On Resources: Versatiles 
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
Scientific notation, Scientific notation intro, scientific notation add/sub, scientific notation mult/div  exponents, cube roots 
 

Modifications for Learners 
See appendix 
 

http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.youtube.com/watch?time_continue=3&v=kHGpopA7o3c&feature=emb_title
https://www.youtube.com/watch?v=Q_klLmTSyyw
https://www.youtube.com/watch?v=XHds0Uf1zHA
https://www.youtube.com/watch?v=yX6Mq9whsX0
https://www.youtube.com/watch?time_continue=4&v=VQsQj1Q_CMQ&feature=emb_title
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:rational-exponents-radicals/x2f8bb11595b61c86:radicals/v/introduction-to-cube-roots
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 3 
Title 

Expressions and Equations (Chapter 3) Approximate Pacing 34 days/6- 7 weeks 

STANDARDS  
NJSLS (Math) 

8.EE.5  Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional 
relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine 
which of two moving objects has greater speed. 
8.EE.6  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.  
8.EE.8  Analyze and solve pairs of simultaneous linear equations.  
8.EE.8a  Understand that solutions to a system of two linear equations in two variables correspond to points of intersection of their 
graphs, because points of intersection satisfy both equations simultaneously.  
8.EE.8b  Solve systems of two linear equations in two variables algebraically, and estimate solutions by graphing the equations. 
Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6 have no solution because 3x + 2y cannot 
simultaneously be 5 and 6.  
8.EE.8c  Solve real-world and mathematical problems leading to two linear equations in two variables.For example, given 
coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second 
pair.  
8.EE.8c:  Solve real-world and mathematical problems leading to two linear equations in two variables.For example, given 
coordinates for two pairs of points, determine whether the line through the first pair of points intersects the line through the second 
pair.  
8.F.2: Compare properties of two functions each represented in a different way (algebraically, graphically, 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.  
8.F.3: Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; 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.  
8.F.4: Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of 
the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. 
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.  
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Standards for Mathematical Practice 
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. 
7-Look for and make use of structure. 

Interdisciplinary Connections: 21st Century Skills: 
RST.6-8.3 Follow precisely a multistep procedure when carrying 
out experiments, taking measurements, or performing technical 
tasks. 
(Students used a table, equation, and graph to determine the 
result of a system of equations) 
Science and Engineering Practices 
Analyzing and Interpreting Data 
Scientific investigations produce data that must be analyzed in 
order to derive meaning. Because data patterns and trends are 
not always obvious, scientists use a range of tools—including 
tabulation, graphical interpretation, visualization, and statistical 
analysis—to identify the significant features and patterns in the 
data. Scientists identify sources of error in the investigations and 
calculate the degree of certainty in the results. Modern 
technology makes the collection of large data sets much easier, 
providing secondary sources for analysis. 
(Students used desmos/sheets to create a table, equation, and 
graph to determine the result of a system of equations) 

9.1.8.E.6: Compare the value of goods or services from 
different sellers when purchasing large quantities and small 
quantities.  
Example: Students write and solve a system of equations to 
compare two different scrapbooking companies and their 
product offerings.  
 

Technology Standards: Career Ready Practices: 

8.1.8.A.4 Graph and calculate data within a spreadsheet and 
present a summary of the results 

CPR2  Apply appropriate academic and technical skills. 
 
Web Design 101:  A web page is a useful way to present a 
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(Students used desmos or sheets to determine where 2 candles 
will be the same height) 
8.1.8.B.1: Synthesize and publish information about a local or 
global issue or event. 
Web Design 101:  A web page is a useful way to present a 
summary of facts and statistics about a subject.  Students will 
design a web page about an endangered species.  They will 
collect information to include on the page and decide how to 
balance the text and graphics to ensure functionality as well 
making it visually appealing. 
 

summary of facts and statistics about a subject.  Students will 
design a web page about an endangered species.  They will 
collect information to include on the page and decide how to 
balance the text and graphics to ensure functionality as well 
making it visually appealing. 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-How can real-world situations be represented symbolically and graphically? 
-How can algebraic expressions and equations generalize relationships from specific cases? 
-How does using technology help you to determine if situations display linear behavior? 
 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
constant of proportionality, constant of variation, constant rate of 
change, direct variation, linear relationship, point-slope form, 
rise, run, slope, slope-intercept form, standard form, substitution, 
systems of equations, x-intercept, y-intercept 

 

Students will be able to: 
-use a table to determine if a proportional relationship exists 
between two quantities 
-compare slopes of linear relationships 
-explain the relationship among the unit rate, slope, and 
constant rate of change in a proportional linear relationship 
-find the y-intercept from these three representations: table, 
equation, and graph 
-find the x-intercept and y-intercept in order to graph a linear 
equation 
-write the equation of a line in three different formats: 
point-slope form, slope intercept form, and standard form. 
-solve a system of equations graphically and using substitution 
and elimination. 
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-Use a graphing calculator to find one solution for a set of two 
equations.  

ASSESSMENT OF LEARNING 
Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific homework problems from 
“independent practice” sections, “Got it” and “Guided Practice” selected problems from 
ConnectEd  
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

Slope-Intercept Form Match:  Students will cut out and pair cards where matches are a 
combination of graphs, equations, words, or listings of “m” or “b”. 
Solving Systems of Equations Task Cards:  Students determine which method to use to most 
efficiently solve various systems of equations and check their answers using QR codes. 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This writing 
sample is used to provide students with feedback as they work towards achieving their goal 
outlined in their individualized growth plan.  
Ex:  Ostrich and Llama Count - In Ostrich Llama Count students are given the combined number 
of heads and legs of ostriches and llamas. Using that information they are asked to explain how 
Raul and Esteban might have figured out how many ostriches and llamas there were. The key 
concepts are logical/algebraic reasoning and systems of equations.  

RESOURCES 
Core instructional materials: 
-ConnectEd Course 3 (McGraw Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 

 
Supplemental materials: 
-Explore Learning Gizmos: Solving Linear Systems (slope-intercept), Solving Linear Systems (standard form) 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
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-Hands-On Resources: Versatiles 
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
Graphing intercepts, find the equation of the line, using substitution, solving by substitution,  
 

Modifications for Learners 
See appendix 
 

http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.khanacademy.org/math/algebra-home/alg-linear-eq-func/alg-x-and-y-intercepts/v/graphing-using-x-and-y-intercepts
https://www.youtube.com/watch?v=gf-829r4B4s
https://www.youtube.com/watch?v=xzuouSZ69XU
https://www.youtube.com/watch?v=YnUqLZFDXUI
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 4 
Title 

Functions (Chapter 4) Approximate Pacing 16 days/ 3-4 weeks 

STANDARDS  
NJSLS (Math) 

8.F.1  Understand that 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.  
8.F.2  Compare properties of two functions each represented in a different way (algebraically, graphically, 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.  
8.F.3  Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; 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.  
8.F.4  Construct a function to model a linear relationship between two quantities. Determine the rate of change and initial value of 
the function from a description of a relationship or from two (x, y) values, including reading these from a table or from a graph. 
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.  
8.F.5  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.  
Standards for Mathematical Practice 
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. 
7-Look for and make use of structure. 

Interdisciplinary Connections: 21st Century Skills: 
RST.6-8.8 Distinguish among facts, reasoned judgment based 
on research findings, and speculation in a text. 
(Students look at venn diagrams, and sets to determine if a 
relation is a function). 

9.1.4.B.5 Identify ways to earn and save. 
(Students will research the cost of their car and create a daily 
wage table to determine on how many months/years it will take 
to have enough money to purchase the car.) 



 

17 

Science and Engineering Practices 
Developing and Using Models 
A practice of both science and engineering is to use and 
construct models as helpful tools for representing ideas and 
explanations. These tools include diagrams, drawings, physical 
replicas, mathematical representations, analogies, and 
computer simulations. 
(Students are given venn diagrams, and sets to graph and 
determine if a relation is a function). 

 

 

Technology Standards: Career Ready Practices: 

8.1.8.A.4 Graph and calculate data within a spreadsheet and 
present a summary of the results 
(Students will graph and and model to represent relationships) 

 

CRP11. Use technology to enhance productivity 
(Students will use a table based on the daily wage and input 
the data into desmos/sheets to determine month/year a car 
purchase can be made.) 
 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-How is thinking algebraically different than thinking arithmetically? 
-How are algebraic expressions used to analyze or solve problems? 
-How do tables, graphs, words, and symbolic expressions represent the same thing? 
-Is there a time when one form of representation is stronger than another? 
-How can we use representations to determine and explain the underlying patterns? 
-How can functions be used to illustrate real-world situations?  
 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
continuous data, dependent variable, discrete data, domain, 
function, function table, independent variable, linear equation, 
linear function, nonlinear function, quadratic function, qualitative 
graph, range, relation 

Students will be able to: 
- Model relationships between quantities. 
- Use a graph to write an equation. 
- Represent relations using tables and graphs.  
- Use functions to solve real-world situations. 
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- Represent a function as an equation. 
-Determine situations in which a continuous or discrete graph 
is appropriate. 
- Identify the initial value of a function represented in a table 
and in a graph. 
-Find the slope of a line from a table of data. 
-Translate data from a real-world problem into a table, graph, 
and/or equation. 
-Use data from a graph to predict future trends. 
- Use a table or a graph to determine if a function is linear or 
nonlinear. 
-How does the domain affect the range in a function? 

ASSESSMENT OF LEARNING 
Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific homework problems from 
“independent practice” sections, “Got it” and “Guided Practice” selected problems from 
ConnectEd  
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

Function or Not? Venn Diagram Sorting Activity:  Students are given cards which depict relations 
in a variety of different ways (coordinate pairs, input-output table, graphs, and equations) and sort 
the cards determining whether the relation given represents a function or not.  

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Winter Math MAP Assessment - used to measure individual student growth over time 
-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This writing 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
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sample is used to provide students with feedback as they work towards achieving their goal 
outlined in their individualized growth plan.  

Ex:    
 

RESOURCES 
Core instructional materials: 
-ConnectEd Course 3 (McGraw Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 

 
Supplemental materials: 
-Explore Learning Gizmos: Linear Functions, Direct and Inverse Variation, Slope, Distance-Time Graphs - Metric 
-Hands-On Resources: Versatiles 
-3-Act Tasks: How Many Hot Dogs Did They Eat?! 
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
describe relation, function notation, graphing equations, domain and range 
 

Modifications for Learners 
See appendix 
 

http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
http://robertkaplinsky.com/work/hot-dogs/
http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.youtube.com/watch?v=C1mxTdxHRPY
https://www.youtube.com/watch?v=A5rCxM3Jq84
https://www.youtube.com/watch?v=dKgNz5QTNZA
https://www.youtube.com/watch?v=4JO85NQyx9A
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 5 
Title 

Geometry (Chapters 5-8) Approximate Pacing 46 days/ 9-10 
weeks 

STANDARDS  
NJSLS (Math) 

8.EE.2: Use square root and cube root symbols to represent solutions to equations of the form x2 = p and x3 = p, where p is a 
positive rational number. Evaluate square roots of small perfect squares and cube roots of small perfect cubes. Know that is 
irrational. 
8.G.1:  Verify experimentally the properties of rotations, reflections, and translations: 
a. Lines are transformed to lines, and line segments to line segments of the same length. 
b. Angles are transformed to angles of the same measure. 
c. Parallel lines are transformed to parallel lines. 
8.G.2: Understand that 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; given two congruent figures, describe a sequence that exhibits the 
congruence between them. 
8.G.3:  Describe the effect of dilations, translations, rotations, and reflections on two-dimensional 
figures using coordinates. 
8.G.4:  Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence 
of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits 
the similarity between them. 
8.G.5: 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. For example, arrange three 
copies of the same triangle so that the sum of the three angles appears to form a line, and give an argument in terms of 
transversals why this is so. 
8.G.6: Explain a proof of the Pythagorean Theorem and its converse 
8.G.7: Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in real-world and mathematical 
problems in two and three dimensions. 
8.G.8: Apply the Pythagorean Theorem to find the distance between two points in a coordinate system. 
8.G.9:  Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical 
problems. 
Standards for Mathematical Practice 
1-Make sense of problems and persevere in solving them. 
2-Reason abstractly and quantitatively. 
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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. 

Interdisciplinary Connections: 21st Century Skills: 
RST.6-8.9 Compare and contrast the information gained from 
experiments, simulations, video, or multimedia sources with that 
gained from reading a text on the same topic. 
(Students use gizmo on 3-dimensional figures: prisms, cylinders 
cones and spheres to manipulate the different measurements 
and determine what happens when the surface area and 
volume.) 
(Students create their own rock art with ancient symbols. Each 
symbol can be translated, rotated, and reflected. After exploring 
each type of transformation, match the image to ancient rock 
paintings.) 

9.1.8.E.1: Explain what it means to be a responsible consumer 
and the factors to consider when making consumer decisions. 
 
Example: In the “You Pour, I choose” 3-act task, students must 
consider how the shape of the bottle impacts the amount of 
liquid in the bottle. The bottles may take different shapes 
(longer and taller versus wider and shorter). 
 

Technology Standards: Career Ready Practices: 

8.2.8.D.1: Design and create a product that addresses a 
real-world problem using a design process under specific 
constraints. 
MathLete Distance Formula:  Students will create a 
cross-country course that meets specific criteria, such as course 
length, course difficulty (terrain), “crossover” (so runners don’t 
collide). 
 
8.1.8.A.3: Use and/or develop a simulation that provides an 
environment to solve a real-world problem or theory.  
Example: In the “Rotations, Reflections, and Translations” 
gizmo, students use the simulation to rotate, reflect, and 

CRP6 Demonstrates creativity and innovation. 
MathLete Distance Formula:  Students will create a 
cross-country course that meets specific criteria.  They must 
analyze data, perform calculations, construct  multiple 
arguments with the data, and make a decision. 
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translate figures in the coordinate plane. The gizmo allows them 
to easily compare the translated figure to the original figure. 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-How do geometric models describe spatial relationships? 
-How can algebraic concepts be applied to geometry? 
-How do shapes define our world? 
-How do we geometrically show solutions to problems? 
-How can you best show or describe the change in a position of a figure? 
-How can you determine congruence and similarity? 
-Why are formulas important in math and science? 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: alternate exterior angles, alternate interior 
angles, converse, corresponding angles, deductive reasoning,  
Distance Formula, complementary angles, supplementary 
angles, equiangular, exterior angles, hypotenuse, inductive 
reasoning, interior angles, legs, proof, Pythagorean Theorem, 
regular polygon, remote interior angles, theorem, transversal, 
triangle, angle of rotation, center of dilation, center of rotation, 
congruent, dilation, image, line of reflection, preimage, 
reflection, rotation, rotational symmetry,  transformation, 
translation, composition of transformations, corresponding parts, 
indirect measurement, scale factor, similar polygons, composite 
solids, cone, cylinder, hemisphere, lateral area, nets, 
polyhedron, similar solids, sphere, total surface area, volume 

Students will be able to: 
- Relate the measures of angles formed by parallel lines cut by 
a transversal. 
- Find the missing measure of an angle in a triangle if you 
know two of the interior angles. 
- Find the sum of the interior angle measures of a polygon. 
- Find the relationship among the legs and the hypotenuse of a 
right triangle. 
- Solve a right triangle. 
- Use the Pythagorean Theorem to find the distance between 
two points on the coordinate plane. 
- Show and describe the change in position of a figure. 
- Translate figures on the coordinate. 
- Determine the coordinates of a figure after a reflection over 
either axis.  
- Know the difference between rotating a figure about a given 
point that is a vertex and rotating the same figure about the 
origin if the rotation is < 360°. 
- Relate dilations to scale drawings. 
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- Determine congruence and similarity, use translations, 
reflections, and rotations to create congruent images. 
- Use the coordinate plane to determine that corresponding 
sides are congruent. 
- Find the difference between using transformations to create 
similar figures versus using transformations to create 
congruent figures. 
-Relate the scale factor of a dilation to the ratio of two of the 
corresponding sides of the preimage and the image.  
- Use similar triangles for indirect measurements. 
- Relate the slope of a line to the similar slope triangles formed 
by the line. 
- Determine the scale factor of the similarity given the area of 
two figures. 
- Relate the formula for the volume of a cylinder to the formula 
for the volume of a rectangular prism.  
- Relate the volume of a three-dimensional figure to its surface 
area, use formulas to solve real-life related problems. 

 
ASSESSMENT OF LEARNING 

Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific homework problems from 
“independent practice” sections, “Got it” and “Guided Practice” selected problems from 
ConnectEd 
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 

Fly-With-Us:  Summer Destinations 20--:  Students are going to be the pilot of their own plane. 
They will determine the distance of different routes to summer destinations. Using the latitude 
and longitude lines to find the value of legs of your right triangle then solve to find the direct 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
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demonstrate their knowledge, 
understanding and proficiency) 

distance (the hypotenuse). Taking the answer, students will use the map scale to determine the 
actual distance. 
MathLete Distance Formula:  Students will create a cross-country course that meets specific 
criteria.  They must analyze data, perform calculations, construct  multiple arguments with the 
data, and make a decision. 

 
The Missing Ring:The Quest:  Quest is a mini-adventure that provides a mixed review of solving 
aspects of cylinders & cones: volume and surface area related questions are included. Students 
embark on a quest to solve problems and find the missing ring. 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Spring Math MAP Assessment - used to measure individual student growth over time 
-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This writing 
sample is used to provide students with feedback as they work towards achieving their goal 
outlined in their individualized growth plan.  
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Ex:  
RESOURCES 

Core instructional materials: 
-ConnectEd Course 3 (McGraw Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 
Supplemental materials: 
-Explore Learning Gizmos: Points in the Coordinate Plane, Pythagorean Theorem, Quilting Bee (Symmetry), Rotations, 
Reflections, and Translations, Rock Art (Transformations), Rotations, Reflections, and Translations, Similar Figures, Perimeters 
and Areas of Similar Figures, Measuring Volume, Balancing Blocks (Volume), Pyramids and Cones 
-Hands-On Resources: Versatiles 
-3-Act Tasks: You Pour, I Choose, Taco Cart  
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
transformations, Pythagorean Theorem, SA and Vol of Cylinder, Cone 

Modifications for Learners 
See appendix 

http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
https://mrmeyer.com/threeacts/youpourichoose/
http://threeacts.mrmeyer.com/tacocart/
http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.youtube.com/watch?time_continue=2&v=VJTxv-tRKj0&feature=emb_title
https://www.youtube.com/watch?time_continue=1&v=OluCdrAXje4&feature=emb_title
https://www.youtube.com/watch?v=Bb_XJ7UPDlM
https://www.youtube.com/watch?v=rP7ZjyYwqHo
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 6 
Title 

Statistics and Probability (Chapter 9) Approximate Pacing 21 days/ 4- 5 weeks 

STANDARDS  
NJSLS (Math) 

8.SP.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two 
quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear 
association. 
8.SP.2: Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that 
suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data 
points to the line. 
8.SP.3: Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope 
and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional 
hour of sunlight each day is associated with an additional 1.5 cm in mature plant height. 
8.SP.4: Understand that patterns of association can also 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. Use relative frequencies calculated for rows or columns to describe possible association 
between the two variables. For example, 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? 
Standards for Mathematical Practice 
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. 
7-Look for and make use of structure. 

Interdisciplinary Connections: 21st Century Skills: 
RST.6-8.2 Determine the central ideas or conclusions of a text; 
provide an accurate summary of the text distinct from prior 
knowledge or opinions. 

9.1.8.B.2 Construct a simple personal savings and spending 
plan based on various sources of income.  
(Students are going to track their daily earning and spending to 
create a scatter plot) 
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(Students will determine the patterns and correlation used when 
comparing two quantities given a scenario.) 
( Students construct a scatter plot using data given then draw 
and assess a line that seems to best represent the data.)  

 
Technology Standards: Career Ready Practices: 

8.1.8.A.3 Use and/or develop a simulation that provides an 
environment to solve a real world problem or theory. 
(Students are given data to plot and determine the best fit line 
http://www.alcula.com/calculators/statistics/scatter-plot/) 

 

CRP3. Attend to personal health and financial well-being 
(Students are going to track their daily weight gain/loss for two 
weeks to create a scatter plot) 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
-How are patterns used when comparing two quantities? 
-What are the inferences that can be drawn from sets of data points having a positive association and a negative association?  
-Why do we estimate a line of best fit for a scatter plot?  
-How is a two-way table used when determining possible associations between two different categories from the same sample 
group?  
-What does the length of the "whiskers" in a box plot say about the data?  
-How does the mean absolute deviation describe the variation of a set of data?  
-Why is the median used to describe the center of a non-symmetric distribution instead of the mean? 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
bivariate data, distribution, five-number summary, line of best fit, 
mean absolute deviation, qualitative data, quantitative data,  
relative frequency, scatter plot, standard deviation, symmetric,  
two-way table, univariate data 

 

Students will be able to: 
-Estimate a line of best fit for a scatter plot. 
-Use a two-way table to determine possible associations 
between two different categories from the same sample group.  
-Interpret data using "box-and-whiskers" plot. 
-Describe the variation of a set of data using the mean 
absolute deviation 
-Compare measures of central tendency. 

ASSESSMENT OF LEARNING 

http://www.alcula.com/calculators/statistics/scatter-plot/
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Summative Assessment 
(Assessment at the end of the 
learning period) 

Chapter quizzes and tests 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Ticket-in-the-Door, Ticket-out-the-Door, spot-checking specific homework problems from 
“independent practice” sections, “Got it” and “Guided Practice” selected problems from 
ConnectEd  
-Online formative assessment websites: www.thatquiz.org, www.kahoot.com, www.quizizz.com, 
www.edulastic.com, www.edpuzzle.com 
-Teacher Observation 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

Alternate Team Assessment: You & your group will simulate the following question: How likely is 
it that a family with three children has two boys and one girl?  (Keep in mind any child born is 
equally likely to be a boy or a girl). 
Rock-Paper-Scissors - Three Act Video:  Who wins the game?  What is the probability of 
winning? 
Find-A-Friend:  Individually, students rank 10 musicians from most popular to least.  They 
randomly compare/record their answers with one other student in the class. Data is recorded on 
a coordinate plane creating a scatter plot.  Students analyze the data to make a conjecture 
regarding whether they created a positive correlation, negative correlation, or no correlation. In 
this activity students synthesize what they observe to develop a theory regarding associations 
within scatter plots. 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

-Real-World Application problem writing sample - Students will effectively translate and solve 
real-world problems by applying mathematical concepts to obtain a solution. A written 
explanation utilizing mathematical vocabulary will accompany the computation. This final writing 
sample will demonstrate students’ success at achieving their goal outlined in their individualized 
growth plan.  
Ex: Medical tests are not perfectly accurate. Sometimes a test will indicate that the patient has a 
condition when he or she doesn’t have it; this is called a “false positive”. At other times the test 
will indicate that the patient doesn’t have that condition when he or she really has it; this is called 
a “false negative”. When a doctor and a patient receive the results of such a medical test, what is 
the probability that the result is correct? 

RESOURCES 
Core instructional materials: 

http://www.thatquiz.com/
http://www.kahoot.com/
http://www.quizizz.com/
http://www.edulastic.com/
http://www.edpuzzle.com/
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-ConnectEd Course 3 (McGraw Hill); www.connected.mcgraw-hill.com  
-www.aleks.com 

 
Supplemental materials: 
-Explore Learning Gizmos: Trends in Scatter Plots, Solving Using Trend Lines, Correlation 
-Hands-On Resources: Versatiles 
-Useful websites: www.Khanacademy.com, www.brainpop.com, www.sheppardsoftware.com  
scatter plots,  
 

Modifications for Learners 
See appendix 
 

http://www.connected.mcgraw-hill.com/
http://www.aleks.com/
http://www.khanacademy.com/
http://www.brainpop.com/
http://www.sheppardsoftware.com/
https://www.youtube.com/watch?v=ySdGUcyUe8U
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing

