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Freehold Borough School District 

District Mission 

We will inspire the creativity and imagination of all students and empower them as 

knowledgeable, skillful, and confident learners who flourish and contribute willingly in a 

changing world. 

Core Beliefs 

We believe that: 

 All people have inherent worth. 

 Life-long learning is basic to the survival and advancement of society. 

 The primary influence on the individual's development is the family in all its forms. 

 Valuing diversity is essential to individual growth and the advancement of society. 

 All individuals have strengths and human potential has no known limits. 

 Democracy thrives when individuals accept responsibility for their choices. 

 Being trustworthy builds trust. 

 Creativity and imagination are essential for society to flourish. 

 A safe environment is essential for the well-being of the individual and for society to 

flourish 

 

 

 

 

 

 

 

 

 



Freehold Borough School District 

Philosophy 

The philosophy for our curriculum is developed with a democratic system of beliefs and values.  

Believing that our students deserve the best education, our curriculum is aligned to the most 

current New Jersey Core Curriculum Content Standards and current statewide assessments.  Our 

scope and sequence is vertically and horizontally aligned.  The progression of objectives 

embraces decades of rigorous research, conducted both independently and at the university level, 

and acknowledges that children develop differently and that learning experiences and strategies 

for performance are differentiated.  Our borough is a diverse community, rich in tradition and 

spirit.  Knowledge is a fusion balancing authentic experience and content, which language arts 

literacy skills are integrated with other content areas.  Our curriculum contains common 

expectations that are rigorous and student centered, and teachers, who are most proximal to the 

children, will use this document as an instrument to ensure student success. 

To ensure that our children are successful and receive the best education, this curriculum 

document, our staff will continuously collaborate on this living document.  We will develop 

purposeful and effective formative and summative assessments which measure growth of our 

curriculum and inform our instruction.  Finally, we will continuously seek to grow professionally 

through professional development, which is aligned to statewide regulations, but specifically 

geared to benefit our curriculum, school, and children. 

General Curriculum & Instruction Objectives 

 Teachers will employ lessons that are aligned to our curriculum and framed utilizing 

current research-based methods and techniques that focus on student achievement 

 Our lessons will be structured according to statewide and district standards and our 

teachers will have flexibility to ensure that lessons meet the needs of all learners 

 Units and lessons will be differentiated  

 Curriculum is be student focused on success and balances developmental theory and 

psychometric standards 

 Democratically developed benchmarks and assessments will be utilized to gauge student 

and curricular growth.  Assessment will be multidimensional and developed according to 

student need. 

 

 

 

 



Course Overview: 
 

The Mathematics Grade 7 course is in line with the areas of focus as identified by the Common 

Core State Standards and the PARCC Model Content Frameworks.  The expectation is that 

students will have many opportunities to develop fluency, defined as speed and accuracy, with 

rational number arithmetic and solving multi-step problems (including those involving positive 

and negative rational numbers and word problems leading to one-variable equations) throughout 

the school year.  In Grade 7, instructional time should focus on four critical areas: (1) developing 

understanding of and applying proportional relationships; (2) developing understanding of 

operations with rational numbers and working with expressions and linear equations; (3) solving 

problems involving scale drawings and informal geometric constructions, and working with two- 

and three-dimensional shapes to solve problems involving area, surface area, and volume; and 

(4) drawing inferences about populations based on samples.   

 

1.   Students extend their understanding of ratios and develop understanding of proportionality to 

solve single- and multi-step problems.  Students use their understanding of ratios and 

proportionality to solve a wide variety of percent problems, including those involving discounts, 

interest, taxes, tips, and percent increase or decrease. Students solve problems about scale 

drawings by relating corresponding lengths between the objects or by using the fact that 

relationships of lengths within an object are preserved in similar objects. Students graph 

proportional relationships and understand the unit rate informally as a measure of the steepness 

of the related line, called the slope. They distinguish proportional relationships from other 

relationships.  

 

2.   Students develop a unified understanding of number, recognizing fractions, decimals (that 

have a finite or a repeating decimal representation), and percents as different representations of 

rational numbers. Students extend addition, subtraction, multiplication, and division to all 

rational numbers, maintaining the properties of operations and the relationships between addition 

and subtraction, and multiplication and division. By applying these properties, and by viewing 

negative numbers in terms of everyday contexts (e.g., amounts owed or temperatures below 

zero), students explain and interpret the rules for adding, subtracting, multiplying, and dividing 

with negative numbers. They use the arithmetic of rational numbers as they formulate 

expressions and equations in one variable and use these equations to solve problems.  

 

3.   Students continue their work with area from Grade 6, solving problems involving the area 

and circumference of a circle and surface area of three dimensional objects. In preparation for 

work on congruence and similarity in Grade 8 they reason about relationships among two-

dimensional figures using scale drawings and informal geometric constructions, and they gain 

familiarity with the relationships between angles formed by intersecting lines. Students work 

with three-dimensional figures, relating them to two-dimensional figures by examining cross-

sections. They solve real-world and mathematical problems involving area, surface area, and 

volume of two- and three-dimensional objects composed of triangles, quadrilaterals, polygons, 

cubes and right prisms.   

 

4.   Students build on their previous work with single data distributions to compare two data 

distributions and address questions about differences between populations. They begin informal 



work with random sampling to generate data sets and learn about the importance of 

representative samples for drawing inferences. 

 

Supporting and/or additional content includes: 

A. Percents: Percent of Change, Applied Percent Decrease, Applied Percent Increase, Real-life 

Application Problems 

B. Probability: Experimental and Theoretical, Probability of Compound Events 

The Standards for Mathematical Practice describe varieties of expertise that mathematics 

educators at all levels should seek to develop in their students. These practices rest on important 

―processes and proficiencies‖ with longstanding importance in mathematics education. The first 

of these are the NCTM process standards of problem solving, reasoning and proof, 

communication, representation, and connections. The second are the strands of mathematical 

proficiency specified in the National Research Council’s report Adding It Up: adaptive 

reasoning, strategic competence, conceptual understanding (comprehension of mathematical 

concepts, operations and relations), procedural fluency (skill in carrying out procedures flexibly, 

accurately, efficiently and appropriately), and productive disposition (habitual inclination to see 

mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and one’s 

own efficacy). 

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 

 

 

 

 

 

 

 



Scope and sequence: 

Unit Topics Duration 

Number System Number Classifications 

Opposites & Absolute Value 

Comparing and Ordering 

Rational  Numbers 

Adding Rational Numbers 

Subtracting Rational Numbers 

Multiplying Rational Numbers 

Dividing Rational Numbers 

Converting Rational Numbers 

to Decimals 

6 weeks 

Expressions & Equations Commutative and Associative  

Properties  

Combining Like Terms 

The Distributive Property and    

Factoring 

Simplifying Algebraic 

Expressions One-Step 

Equations 

Two-Step Equations 

 Multi-Step equations 

 Distributing Fractions in   

Equations 

Translating Between Words 

and Equations 

Using Numerical and Algebraic    

Expressions and Equations 

Graphing & Writing 

Inequalities with One Variable 

Simple Inequalities Involving 

Addition & Subtraction 

Simple Inequalities Involving  

Multiplication & Division 

5 weeks 

Ratios & Proportions Writing Ratios 

Equivalent Ratios 

Rates 

Proportions 

Direct & Indirect Relationships 

in Tables 

Constant of Proportionality 

Writing equations for 

Proportions 

Understanding Graphs of                   

Proportions 

6 weeks 



Problem Solving 

Scale Drawings 

Similar Figures 

Percents Relating Fractions Decimals 

and Percents 

Three Types of Percent 

Problems 

Percent of change 

Representing Percent Equations 

Algebraically 

Applied Percent Decrease 

Applied Percent Increase 

Real-life Application Problems 

3 weeks 

Statistics and Probability Introduction to Probability 

Experimental and Theoretical 

Sampling 

Word Problems  

Probability of Compound 

Events 

Measures of Center 

Measures of Variation 

Mean Absolute Deviation 

4 weeks 

2 D Geometry Determining if a Triangle is 

Possible 

Special Pairs of Angles 

Perimeter & Circumference 

Areas of Parallelograms,  

Triangles, and Trapezoids 

Area of Circles 

Area of Irregular Figures 

Area of Shaded Regions 

4 weeks 

3 D Geometry Solids 

Cross Sections of 3D Figures 

Volume of Prisms 

Volume of Pyramids 

Surface Area of Prisms 

Surface Area of Pyramids 

4 weeks 

 

 

 

 

 



Grade Level: Grade 7 

Unit Title: The Number System 

Duration: 6 weeks 

Rational (Unit Summary):  Students will be able to compare and order rational numbers, 

perform addition, subtraction, multiplication, and division with rational numbers, find the 

opposite and absolute values of a rational number, realize that all rational numbers can be 

expressed as terminating or repeating decimals, and explain why zero cannot be in the 

denominator of a fraction. 

Essential Questions: 

Why is subtracting rational numbers the same as adding the additive inverse?  

Why is the product often smaller than the original numbers when I multiply fractions? 

Why does the process of invert and multiply work when dividing fractions? 

Standards:       

Standard Numbers: Standards: 

7.NS.1 Apply and extend previous understandings of addition and 

subtraction to add and subtract rational numbers; represent 

addition and subtraction on a horizontal or vertical number line 

diagram. 

a. Describe situations in which opposite quantities combine to 

make 0. For example, a hydrogen atom has 0 charge because its 

two constituents are oppositely charged. 

b. Understand p + q as the number located a distance |q| from p, in 

the positive or negative direction depending on whether q is 

positive or negative. Show that a number and its opposite have a 

sum of 0 (are additive inverses). Interpret sums of rational 

numbers by describing real-world contexts. 

c. Understand subtraction of rational numbers as adding the 

additive inverse, p – q = p + (–q). Show that the distance between 

two rational numbers on the number line is the absolute value of 

their difference, and apply this principle in real-world contexts. 

d. Apply properties of operations as strategies to add and subtract 

rational numbers.  

7.NS.2 Apply and extend previous understandings of multiplication and 

division and of fractions to multiply and divide rational numbers.  

a. Understand that multiplication is extended from fractions to 

rational numbers by requiring that operations continue to satisfy 

the properties of operations, particularly the distributive property, 

leading to products such as (-1)(-1) = 1 and the rules for 

multiplying signed numbers. Interpret products of rational 

numbers by describing real-world contexts. 

b. Understand that integers can be divided, provided that the 

divisor is not zero, and every quotient of integers (with non-zero 

divisor) is a rational number. If p and q are integers, then –(p/q) = 

(–p)/q = p/(–q). Interpret quotients of rational numbers by 

describing real-world contexts. 

c. Apply properties of operations as strategies to multiply and 



divide rational numbers. 

d. Convert a rational number to a decimal using long division; 

know that the decimal form of a rational number terminates in 0s 

or eventually repeats. 

7.EE.3 Solve multi-step real-life and mathematical problems posed with 

positive and negative rational numbers in any form (whole 

numbers, fractions, and decimals), using tools strategically. Apply 

properties of operations to calculate with numbers in any form; 

convert between forms as appropriate; and assess the 

reasonableness of answers using mental computation and 

estimation strategies. For example: If a woman  making $25 an 

hour gets a 10% raise, she will make an additional 1/10 of her 

salary an hour, or $2.50, for a new salary of $27.50. If you want to 

place a towel bar 9 3/4 inches long in the center of a door that is 

27 1/2 inches wide, you will need to place the bar about 9 inches 

from each edge; this estimate can be used as a check on the exact 

computation. 

7.NS.3 Solve real-world and mathematical problems involving the four 

operations with rational numbers 
 

Learning Goals 

 

Students will be able to apply and extend previous understandings of addition and subtraction to 

add and subtract rational numbers and represent addition and subtraction on a horizontal or 

vertical number line diagram.  

 

Students will be able to apply and extend previous understandings of multiplication and division 

and of fractions to multiply and divide rational numbers. 

 

Sample Daily Objectives: 

- I will add and subtract rational numbers. 

- I will represent addition and subtraction on a number line. 

- I will describe situations in which opposite quantities combine to make 0. 

- I will understand that p + q is the same as a distance q from p. 

- I will show that a number and its opposite have a sum of 0. 

- I will explain sums of rational numbers. 

- I will understand that subtracting rational numbers is the same as adding the additive 

inverse [p – q = p + (-q)]. 

- I will show that the distance between two numbers on a number line is the absolute 

value of their difference. 

- I will use properties of operations to add rational numbers. 

- I will extend what I know about multiplying fractions to multiply rational numbers by 

using the properties of operations and rules for multiplying rational numbers. 

- I will extend what I know about dividing fractions to divide rational numbers by using 

the properties of operations and rules for dividing rational numbers. 

- I will explain products of rational numbers. 

- I will understand that integers can be divided and every quotient of integers is a 



rational number. 

- I will understand that zero cannot be a divisor. 

- I will explain quotients of rational numbers. 

- I will use properties of operations to multiply rational numbers. 

- I will use long division to convert a rational number to a decimal. 

- I will understand that a rational number in decimal form ends in 0 or eventually 

repeats. 

- I will solve problems involving addition, subtraction, multiplication, and division with 

rational numbers. 

- I will solve multi-step problems posed with positive and negative rational numbers in 

any form. 

- I will use properties of operations to calculate with numbers. 

- I will use mental computation to estimate. 

 

Prerequisite Objectives that may need to be covered: 

- I will use positive and negative numbers to represent quantities in real-world contexts, 

explaining the meaning of 0 in each situation. 

- I will locate a rational number as a point on a number line, horizontal or vertical. 

- I will understand ordering and absolute value of rational numbers. 

- I will define absolute value of a rational number as its distance from 0 on the number 

line. 

- I will add, subtract, multiply, and divide decimals. 

- I will add, subtract, multiply, and divide fractions. 

- I will add, subtract, multiply, and divide integers. 
 

Suggested Pacing Guide: 

Topics: Timeframe: 

Number Classifications 1 day 

Opposites & Absolute Value 

 

1 day 

Comparing and Ordering Rational                 

    Numbers 

 

2 days 

Review of operations with Decimals 1 day 

Review adding and subtracting Fractions 2 days 

Adding Integers 1 day 

Adding Rational Numbers 

 
2 days 

Subtracting Integers 1 day 

Subtracting Rational Numbers  

 
2 day 

Review multiplying and dividing fractions 2 days 

Multiplying Integers 1 day 

Dividing Integers 1 day 

Multiplying Rational Numbers 2 days 

Dividing Rational Numbers 2 days 



Order of operations 2 days 

Converting Rational Numbers to Decimals 1 day 

Review and Unit Test 3 days 
 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc.   

Sample assessment items: (NJ Model Curriculum) 

1.   The number line below shows the high temperature in Newark, in degrees Fahrenheit, on 

Monday.  

 

 
 

From Monday to Tuesday, the high temperature increased by 9 degrees. Use the number 

line below to show how to find the high temperature on Tuesday. 

 

 

 

 
 

2.   A bird was sitting on a branch 
1

1
2

 feet above the surface of a lake. The bird saw a fish 

and dove 
1

2
4

 feet straight down to catch it. Use the number line below to show how to 

find the depth, in feet, of where the bird caught the fish.  

 

 
3.  Yesterday the manager at Eric’s bank called him to say that the balance in Eric’s account 

was 4  dollars and that the bank was charging his account 5 dollars because his balance 

was negative. Eric went to the bank and added 15 dollars to his account so that his 

balance would be positive. Use the number line below to show how to find the balance in 

Eric’s account after he went to the bank. 

 

 
 

What was the balance in Eric’s account after he went to the bank? 

 



Balance  $____________________ 

 

 

 

4.   

  

 Explain how the number line above can be used to calculate the sum 
11

3.5.
4

 What 

is the sum that results? 

 

 

 

5.   Which of the following is equivalent to the expression  
1 5

?
7 16

  

a.    a.   
 

  
 

1 5

7 16
 

b.    b.   
   
     
   

1 5

7 16
 

c.    c.    
   
     
   

1 5

7 16
 

d.    d.  
 

  
 

1 5

7 16
 

 

 

6.    The distance between two points on a number line can be found by taking the absolute value 

of the difference between their coordinates. Explain why absolute value is necessary. 

 

7.     Which of the following is NOT equivalent to the expression   ?a b    

a.     a.    a b  

   b.     a b      

c.     c.     b a   

d.     d.    b a      

 

8.   What is the value of 7 0 ?  Explain your answer. 

  

 

9.  Under what condition is it NOT possible for an integer a to be divided by an integer b ?  

  a.   When  0a  

b. When  0b  



c. When  0b  

d. When a b  
 

10.  If a and b are integers and  0,b  which of the following must be true about ?
a

b
 

a.     a.    
a

b
 is an integer. 

b.     b.   
a

b
 is a negative number. 

c.     c.    
a

b
 is a prime number. 

d.     d.   
a

b
 is a rational number. 

 

 

11.   Of the following situations, which is best represented by the product   5 3 ?  

a.     a.  The height of a child who grew 3 inches each year for 5 years 

b.     b.  The change in temperature as it decreases 5 degrees every hour for 3 hours 

c.     c.  The amount of money a snack bar earns for selling 3 sandwiches for $5 per sandwich 

d.     d.  The change in elevation of a submarine as it sinks 3 meters every second for 5 seconds       

 

    12.       In a board game, players lose 50 points every time they land on a red space. If there is no 

other way to lose points and Jamie has a score of 450  points, what is the minimum 

number of times he could have landed on a red space?  Show your work.  

 

    13.      At the start of a science experiment, the temperature is 10 degrees Celsius. If the 

temperature decreases by a constant rate of 3 degrees Celsius each minute, what will be 

the temperature, in degrees Celsius, after 5 minutes? Use a number line model to explain 

the result. 

 

 

 14.   Part A  What is the decimal equivalent of the fraction 
20

?
9

 Show your work. 

 

Part B Is the decimal equivalent of 
20

9
 a repeating decimal or a terminating 

decimal?  Explain how you know. 

 15.   What is the decimal equivalent of the fraction 
146

?
25  

Show your work. 

 



 16.   What is the decimal equivalent of the fraction 
68

?
255

 

a.   0.26  

b.   0.26  
c.    2.6  

d.    2.6  

 

17.   The integers a, b, and c are positive. Which of the following is NOT equivalent to the 

expression 
 

  
 

?
b

a
c

 

a.     a.   
 

  
 

1
a b

c
 

b.     b.     
1

a b
c

 

c.     c.    
a
b

c
 

d.     d.   




a b

a c
 

 

 

 

  18.    What is the value of the expression below? Explain how you found your answer. 

 

3 1 1 3
5 3 3 8

4 6 6 4
 

 

  19.      What is the value of  -
5

36
(

6

5

9

10
 )?  Show your work. 

    

   

  20. The figure below shows the first three steps Chris took to simplify the expression  

1 1
3 .

4 2


 

Step 1:
 


1 1

3
4 2  

Step 2: 
 

  
 

1 1
3

4 2  

Step 3:
 

 
  
 

1 1
3

4 2  



 

Without calculating, explain why the expression in Step 2 is equivalent to the expression 

in Step 3.
 

 

21. The table below shows the high temperature in Minneapolis, in degrees Fahrenheit, for 

each day for one week in January. What was the mean of the high temperatures, in 

degrees Fahrenheit, for the week? 

 

Day MON TUE WED THU FRI SAT SUN 

High temperature  

(degrees Fahrenheit) 

 

9.6  
7.5  0.4 2.0 4.6 0.5 4.4  

 

 

22.  Erin is a member of her school’s track team. Last week, she ran 
1

8
2

 laps around the 

track in 30 minutes. This week, Erin ran for 30 minutes at a constant rate of 
1

2
2

 minutes per lap. 

How many more laps did Erin run this week than last week? 

 

 

Suggested Assessments/Evidences of Learning:   
 Exit tickets; Communicator/Whiteboard responses; Quizzes; Extended Constructed Response    

 Questions; Performance tasks; etc. 

 Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 

Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

 

 

 



In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness   Creativity and Innovation 

X Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Learning Scales/Rubrics: 

Unit: The Number System 

Learning Goal:  Students will be able to apply and extend previous understandings of addition 

and subtraction to add and subtract rational numbers and represent addition and subtraction on a 

horizontal or vertical number line diagram.  

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 apply the addition and subtraction of rational numbers to complex 

problems and/or real world applications 



 use signed decimals and signed fractions in the same problem 

Score 3.0 There are no major errors or omissions. 

 

I can:   

add and subtract rational numbers and represent addition and subtraction on a 

horizontal or vertical number line diagram 

 model addition and subtraction of integers on the number line 

 add and subtract integers, decimals, and mixed numbers involving 

negatives 

 use properties of operations as strategies to add and subtract rational 

numbers 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes. 

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 integers, signed numbers, rational numbers, sum, difference, 

commutative property, associative property 

 

I can perform basic processes, such as: 

 

 Add and subtract integers using integer rules. 

 Add and subtract positive decimals and mixed numbers with like and 

unlike denominators.  

 Identify and give an example of the commutative and associative 

properties of addition. 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 
 

 

 Learning Scales/Rubrics: 

Unit: The Number System 

Students will be able to apply and extend previous understandings of 

multiplication and division and of fractions to multiply and divide rational 

numbers. 

 

Score 4.0 In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

apply the multiplication and division of rational numbers to complex problems 

and/or real world applications 



Score 3.0 There are no major errors or omissions. 

 

I can:   

multiply and divide rational numbers and represent multiplication and division 

of integers on a number line diagram 

 model multiplication and division of integers on the number line 

 multiply and divide integers, decimals, and mixed numbers involving 

negatives 

 use properties of operations as strategies to multiply and divide rational 

numbers 

 convert fractions to decimals and decimals to fractions without a 

calculator 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes. 

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 integers, signed numbers, rational numbers, product, quotient, 

commutative property, associative property 

 

I can perform basic processes, such as: 

 

 Multiply and divide integers using integer rules 

 Multiply and divide positive decimals and mixed numbers  

 Identify and give an example of the commutative and associative 

properties of multiplication 

 Convert fractions to decimals and decimals to fractions with a calculator 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 

 



Grade Level: Grade 7 

Unit Title: Expressions & Equations 

Duration: 5 weeks 

Rational (Unit Summary): Students will be able to write and simplify expressions; write and 

solve equations; write, solve and graph inequalities; and determine reasonableness of an answer. 

Essential Questions:  

How is an equation like a balance?  How can the idea of balance help me solve an equation? 

 

What is the difference between an expression, an equation and an inequality? 

 

How can writing equations and inequalities help solve mathematical and real life problems? 

 

Standards:       

Standard Numbers: Standards: 

7.EE.1 Apply properties of operations as strategies to add, subtract, 

factor, and expand linear expressions with rational coefficients. 

7.EE.3 Solve multi-step real-life and mathematical problems posed with 

positive and negative rational numbers in any form (whole 

numbers, fractions, and decimals), using tools strategically. Apply 

properties of operations to calculate with numbers in any form; 

convert between forms as appropriate; and assess the 

reasonableness of answers using mental computation and 

estimation strategies. For example: If a woman  making $25 an 

hour gets a 10% raise, she will make an additional 1/10 of her 

salary an hour, or $2.50, for a new salary of $27.50. If you want to 

place a towel bar 9 3/4 inches long in the center of a door that is 

27 1/2 inches wide, you will need to place the bar about 9 inches 

from each edge; this estimate can be used as a check on the exact 

computation. 

7.EE.4 Use variables to represent quantities in a real-world or 

mathematical problem, and construct simple equations and 

inequalities to solve problems by reasoning about the quantities. 

a.  Solve word problems leading to equations of the form px 

+ q = r and p(x + q) = r, where p, q, and r are specific rational 

numbers. Solve equations of these forms fluently. Compare an 

algebraic solution to an arithmetic solution, identifying the 

sequence of the operations used in each approach. For example, 

the perimeter of a rectangle is 54 cm. Its length is 6 cm. What is its 

width? 

b.  Solve word problems leading to inequalities of the form 

px + q > r or px + q < r, where p, q, and r are specific rational 

numbers. Graph the solution set of the inequality and interpret it in 

the context of the problem. For example: As a salesperson, you are 

paid $50 per week plus $3 per sale. This week you want your pay 

to be at least $100. Write an inequality for the number of sales you 



need to make, and describe the solutions 
 

Learning Goals: 

Students will be able to apply properties of operations as strategies to add, subtract, factor, and 

expand linear expressions with rational coefficients. 

 

Students will be able to solve multi-step equations by simplifying and using inverse operations. 

 

Students will use variables to represent quantities in a real-world or mathematical problems and 

construct equations and inequalities to solve the problems. 

 

 

Sample Daily Objectives: 

-I will use properties of operations to add, subtract, factor, and expand linear expressions with 

rational coefficients. 

-I will combine like terms with rational coefficients. 

-I will use the distributive property to simplify expressions with rational coefficients. 

-I will use the distributive property to factor expressions with integer coefficients. 

-I will factor and expand linear expressions with rational coefficients using the distributive 

property. 

-I will compare algebraic and arithmetic solutions and identify the sequence of operations in 

each. 

-I will identify the sequence of operations used to solve an algebraic equation of the form px + q 

= r and p(x + q) = r. 

-I will fluently solve equations of the form px + q = r and p(x + q) 

- I will use variables to represent quantities in a problem. 

-I will create simple equations and inequalities to solve problems. 

-I will use variables and construct equations to represent quantities of the form px + q = r and 

p(x + q) = r from real-world and mathematical problems.  

-I will solve word problems leading to equations of the form px + q = r and p(x + q) = r, where 

p, q, and r are specific rational numbers. 

-I will solve word problems leading to inequalities of the form px + q > r or px + q < r, where 

p, q, and r are specific rational numbers. 

-I will graph the solution set of the inequality of the form px + q > r or px + q < r, where p, q, 

and r are specific rational numbers.  

-I will interpret the solution set of an inequality in the context of the problem. 
 

Suggested Pacing Guide: 

Topics: Timeframe: 

Commutative and Associative Properties 1 day 

Combining Like Terms 2 days 

The Distributive Property and Factoring 3 days 

Simplifying Algebraic Expressions 1 day 

One Step Equations 1 day 

Two Step Equations 2 days 

Multi-Step Equations 2 days 

Distributing Fractions in Equations 1 day 



Translating Between Words and Equations 2 days 

Using Numerical and Algebraic Expressions 

and Equations 

2 days 

Graphing & Writing Inequalities with One 

Variable 

3 days 

Simple Inequalities Involving Addition & 

Subtraction 

1 day 

Simple Inequalities involving Multiplication 

& Division 

1 days 

Review & Unit Test 3 days 
 

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

Sample assessment items: (NJ Model Curriculum) 

1.  Simplify the expression 5.62 0.8 1.12 1.4 .x x    Show your work. 

2.  Which of the following is equivalent to the expression 
1 1

4 60 ?
2 2
x x x   

 a.     3 20x  

 b.     4 15x    

 c.     4 60x  

 d.     5 12x
 

 

3.   Is the expression -12 x – 18 equivalent to the expression  

   
6 9 3 3 2 ?x x  Explain your answer by showing your work. 

 

4.   Which of the following is a simplified form of the expression 

   

 

 

a.     
4

4
7

x
   

 

b.     
10

4
7

x
 

 
c.     

7
7

4
x

 



 
d.     

46
28

7
x

 
5.  Five consecutive integers may be defined shown below.

  

 

 

1st integer

2nd integer 1

3rd integer 2

4th integer 3

5th integer 4

x

x

x

x

x  
Show that the sum of five consecutive integers is equal to 5 times the middle integer. 

 

6.   Josh earned a total of x points in his math class last marking period. The number of 

points he earned in each of four categories was divided as follows.  

  Homework  =  
1

5
 of the total points  

  Quizzes   = 
1

4
 of the total points 

  Tests   =   
1

2
 of the total points 

 

  Classwork  =  ____ of the total points 

 

Josh knows he can determine the number of points earned for class work by evaluating 

the expression 

   
He says he can also use the expression 0.5x  to determine the number of  

points earned for class work more easily. Is Josh correct?  Explain your reasoning.  

7.   Five years after it was purchased, a car had lost 
3

5
 of its original value. The value of the car 

five years after it was purchased can be represented by the expression 
3

,
5

v v  where v 

is the original value of the car. Which of the following describes another way to find the 

value of the car five years after it was purchased?  

a.  Adding 
2

5
 to the original value 

b.  Subtracting 
2

5
 from the original value 

c.  Multiplying the original value by 
2

5
  

d.  Dividing the original value by 
2

5
 



8.     A water jug is filled 
3

2
 of the way to the top. After members of a soccer team drink a 

total of 132 fluid ounces of water, the jug contains 348 fluid ounces of water. Which of 

the following equations can be used to find the number of fluid ounces, w, the water jug 

holds when it is filled all the way to the top? 

            a.  2
132 348

3
w

              
b.   2 132 348

3
w

 

c.  2
132 348

3
w

           
d.    2 132 348

3
w

 
 

9. Jamie buys 3 snacks and 2 bottles of juice. Each snack costs $0.75, and each bottle of 

juice costs j dollars. The total cost of the snacks and bottles of juice is $6.75. Which of 

the following equations could be used to find the cost of a bottle of juice, in dollars? 

a.  0.75 2 6.75j  
 

b.  2.25 2 6.75j  

c.  3 0.75 2 6.75j  

d.  5 0.75 6.75j
 

 

10. At the beginning of the basketball season, Reuben sets a goal to score more than 300 

points during the season. The table below shows the number of points he scored in each 

of the first five games of the season. 

 

Game 1 2 3 4 5 

Number of Points 9 21 14 17 22 

 

There are 15 games remaining in the season. 

 

Write an inequality that can be used to find the average number of points per game that 

Reuben needs to score over the remaining games in order to score more than 300 points. 

You do NOT need to solve the inequality. 

 

11.  Lyla is shopping for school supplies. She has $20.00 to spend. She plans to buy a 

package of pens for $4.98. She also wants to buy a calculator. All calculators are being 

sold for 30 percent less than the original price. Which of the following inequalities can be 

used to find the original price, x, of a calculator Lyla can buy? 

a.  4.98 0.3 20x   

b.  4.98 0.7 20x   

c.  4.98 0.3 20x   

d.  4.98 0.7 20x   
 



12. The perimeters of the triangles shown below are equal. Which of the following equations 

can be used to find the value of x ? 

 
a.  3 7 36x  
b.  3 7 54x  
 

c.  3 7 36x
 

d.  3 7 54x  

 

13. Suri saved $50 of her paycheck the first week she worked and $25 of her paycheck each 

week after the first week. How many weeks did it take Suri to save a total of $1,000 ?  

a.  20 

b.  38 

c.  39 

d.  40 

 

14. Solve the equation for y:   

                        
 

15.   Nora started a business making bracelets. She spent $75.00 on advertising and $35.00 on 

supplies. She sells each bracelet for $1.50. What is the least number of bracelets Nora 

needs to sell to make more money than she spent? Show your work. 

 

16. Solve the inequality below and graph the solution on the number line. 

3.15 2.5 0.6x  

 
 

17. For a repair job, an electrician charges an hourly rate of d dollars plus a flat fee of $50. 

The electrician charged a total of $114 for a 4-hour repair job. 

 Part A: Which of the following equations can be used to find the value of d ? 

  a.  4 50 114d  
 

  b.  4 50 114d  

  c.  4 50 114d  

  d.  4 50 114d  

 

 Part B: What is the value of d?  

   d = _________ 

 



18. At a pizzeria, a plain slice of pizza costs $2.25, and each additional topping costs $0.50. 

Jared buys a slice of pizza for a total cost of $3.75. The equation 

2.25 0.5 3.75x  can be used to represent this situation. 
 Part A: What is the value of x in the equation above?  

   x = _________ 

 

 Part B: What is the meaning of the variable x in terms of the situation?  

 

19. 

Distance of jump (meters) 4.5 5.7 5.2 4.2 4.4 

 

 Konrad competes in the long-jump event on his school's track team. The distances of 

Konrad's first 5 jumps are shown in the table above. Konrad wants the average distance 

of his jumps to be more than 5 meters. 

 

Part A: Write and solve an inequality that can be used to find    x, the 

distance Konrad needs to have on his sixth            jump so that his average 

distance for the first 6 jumps           is more than 5 meters. 

 

 

Part B: Graph the solution set for Part A on the number line             

below. Be sure to label the coordinates on the number            line. 

 

 

 
 

 

Suggested Assessment/Evidence of Learning:  Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 

Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 



Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness   Creativity and Innovation 

 Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

X Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

Learning Scales/Rubrics: 

Unit: Expressions and Equations 

Learning Goal: Students will be able to apply properties of operations as strategies to add, 

subtract, factor, and expand linear expressions with rational coefficients. 

 

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   



 

I can: 

apply properties of operations as strategies to add, subtract, factor, and expand 

linear expressions with signed decimals and signed fractions 

Score 3.0 There are no major errors or omissions. 

 

I can:   

Add, subtract, factor, and expand linear expressions with rational coefficients. 

 Add and subtract like terms  

 Use the distributive property to simplify an expression 

 Use the distributive property to factor an expression 

 Simplify expressions in which parentheses must be eliminated and like 

terms combined 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes. 

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Terms, like terms, expressions, coefficients, factor, simplify, 

commutative property, associative property, distributive property 

 

I can perform basic processes, such as: 

 

 Add and subtract like terms with positive coefficients  

 Use the distributive property to simplify an expression involving 

positive coefficients 

 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 
 

 

Learning Scales/Rubrics: 

Unit: Expressions and Equations 

Learning Goal: Students will be able to solve multi-step equations by simplifying and using 

inverse operations. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can:  

Determine when to use strategies to eliminate fractions and/or decimals before 

solving equations to make computation easier 

 



Score 3.0 There are no major errors or omissions. 

 

I can:   

Solve multi-step equations by simplifying and using inverse operations. 

 simplify both sides of an equation by using the distributive property 

and combining like terms when necessary 

 use inverse operations to undo addition, subtraction, multiplication, 

and division in the correct order to solve an equation 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes. 

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 Simplify, distributive property, keeping the equation balanced, inverse 

operations 

 

I can perform basic processes, such as: 

 

 Solve two-step equations that do not involve simplification on either 

side 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 Learning Scales/Rubrics: 

Unit: Expressions and Equations 

Learning Goal: Students will use variables to represent quantities in a real-

world or mathematical problems and construct equations and inequalities to 

solve the problems. 

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

Recognize situations where writing equations or inequalities would facilitate 

problem solving. 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

use variables to represent quantities in a real-world or mathematical problem, 

and construct simple equations and inequalities to solve problems by reasoning 

about the quantities. 



Given a word problem,  

 Determine what the variable will represent 

 Represent other information with the same variable when necessary 

 Write an equation or inequality to represent the situation 

 Solve the equation or inequality 

 Determine if the answer to the equation or inequality answers the 

question posed 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes. 

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Sum, difference, product, quotient, more than, less than, is more than, 

is less than, total, in all, times, at least, at most 

 

I can perform basic processes, such as: 

 

 Determine which operation each of the above words or phrases calls 

for 

 Translate phrases and sentences into algebraic expressions and 

equations 

 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 

 

 

 

 

 



Grade Level: Grade 7 

Unit Title: Ratios and Proportional Relationships 

Duration: 6 weeks 

Rational (Unit Summary):  Students will compute unit rates associated with ratios of fractions, 

including ratios of lengths, areas and other quantities measured in like or different units.  

Students will recognize and represent proportional relationships between quantities by deciding 

whether two quantities are in a proportional relationship and identifying the constant of 

proportionality (unit rate).  Students will use proportional relationships to solve multi-step ratio 

and percent problems.  Students will be able to find measures in problems involving scale 

drawings and similar figures. 

Essential Questions:  

How do I determine unit rate in tables, graphs, equations, and real-world problems? 

How do I compute actual lengths and areas from a scale drawing? 

How do I reproduce a scale drawing at a different scale? 

 

Standards:       

Standard Numbers: Standards: 

7.RP.1 Compute unit rates associated with ratios of fractions, including 

ratios of lengths, areas and other quantities measured in like or 

different units. 

7.RP.2 Recognize and represent proportional relationships between 

quantities. 

a. Decide whether two quantities are in a proportional relationship, 

e.g., by testing for equivalent ratios in a table or graphing on a 

coordinate plane and observing whether the graph is a straight line 

through the origin. 

b. Identify the constant of proportionality (unit rate) in tables, 

graphs, equations, diagrams, and verbal descriptions of 

proportional relationships. 

c. Represent proportional relationships by equations. For example, 

if total cost t is proportional to the number n of items purchased at 

a constant price p, the relationship between the total cost and the 

number of items can be expressed as t = pn. 

d. Explain what a point (x, y) on the graph of a proportional 

relationship means in terms of the situation, with special attention 

to the points (0, 0) and (1, r) where r is the unit rate. 

7.G.1 Solve problems involving scale drawings of geometric figures, 

including computing actual lengths and areas from a scale drawing 

and reproducing a scale drawing at a different scale. 
 

Learning Goals: 

Students will compute unit rates associated with ratios of fractions, including ratios of lengths, 

areas and other quantities measured in like or different units. 

Students will recognize and represent proportional relationships between quantities. 

Students will solve problems involving scale drawings of geometric figures, including computing 

actual lengths and areas from a scale drawing and reproducing a scale drawing at a different 

scale. 



Sample Daily Objectives: 

- I will be able to write ratios for various situations. 

- I will be able to determine if ratios are equivalent as well as how to determine an unknown in 

an equivalent ratio. 

- I will compute unit rates with ratios of fractions. 

- I will be able to calculate unit rates to solve word problems. 

- I will represent proportional relationships between quantities. 

- I will use proportions to solve problems. 

- I will decide if two quantities have a proportional relationship by testing for equivalent ratios in 

a table or graphing them on a coordinate plane. 

- I will use proportions to determine the relationship in a table and graph, determine the constant 

of proportionality, write equations and understand graphs of proportions. 

- I will analyze tables, graphs, equations, diagrams, and verbal descriptions of proportional 

relationships to identify the constant of proportionality (unit rate). 

- I will represent a proportional relationship by using an equation. 

- I will recognize what (1, r) on a graph represents, where r is the unit rate. 

- I will recognize what (0, 0) represents on the graph of a proportional relationship. 

- I will explain what a point (x, y) on the graph of a proportional relationship means.  

- I will recognize situations in which proportional situations apply. 

- I will apply proportional reasoning to solve multistep ratio problems. 

- I will identify corresponding sides of scaled geometric figures. 

-I will use proportions to solve problems involving scale drawings and similar figures. 

- I will compute actual lengths and areas from a scale drawing. 

-I will use ratios and proportions to create a scale drawing. 

- I will reproduce a scale drawing at a different scale. 

 

Suggested Pacing Guide: 

Topics: Timeframe: 

Writing Ratios 1 day 

Equivalent Ratios 1 day 

Rates 3 days 

Proportions 3 days 

Direct & Indirect Relationships in Tables and 

Graphs 

2 days 

Constant of Proportionality 3 days 

Writing Equations for Proportions 3 days 

Understanding Graphs of Proportions 3 days 

Problem Solving  2 days 

Scale Drawings 4 days 

Similar Figures 3 days 

Unit Review and Unit Test 3 days 
 

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 a make use of structure  

8. Look for and express regularity in repeated reasoning  

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

Sample assessment items: (NJ Model Curriculum) 

 

1. The number of students attending the seventh-grade class trip is 4 times the  number of 

teachers attending. What is the ratio of teachers to students attending the class trip? 

2. A store sells a 
1

1
4

 pound package of turkey for $9.  What is the unit price of the turkey 

in the package? 

a) $11.25 per pound 

b) $10.25 per pound 

c)   $7.75 per pound 

d)   $7.20 per pound 

 

3. A certain type of cereal is sold in boxes of two different sizes. The price of the 8-ounce 

box is $2.48, and the price of the 14-ounce box is $3.36. How much greater is the cost per 

ounce of cereal in the 8-ounce box than in the 14-ounce box?  

a) $0.07 per ounce 

b) $0.15 per ounce 

c) $0.24 per ounce 

d) $0.31 per ounce 

4. A recipe that makes 8 servings requires 
1

3
2

 cups of milk. Which of the following 

equations can be used to find the number of servings, x, that can be made using 14 cups 

of milk, based on the recipe? 

a.   

1
3

2
8 14

x

          
b.  

8

1 143
2

x

         

c.  

1
3

2
14 8

x

           
d.  

14

18 3
2

x

 
5.  A car consumes 9.6 gallons of gasoline during a 336-mile trip. Write a proportion that 

can be used to find m, the number of miles that the car can travel using 24 gallons of 

gasoline if the car consumes gasoline at the same rate consumed during the trip. Do NOT 

solve the proportion. 

 



6. Justin is mixing punch for his birthday party. His recipe calls for 
1

2
2

 cups of cranberry 

juice and serves 12 people. Using the recipe, how many more cups of cranberry juice are 

needed to make punch for 18 people than are needed to make punch for 12 people? 

a) 
1

1
4

                        

b) 
1

2
2

 

c) 6 

d) 
1

7
2

 

 

7. A recipe that yields 2 loaves of bread requires 
1

2
2

 cups of flour. Edgar has a bag that 

contains 
3

18
4

 cups of flour. How many cups of flour will be left in the bag if Edgar 

follows the recipe and makes 6 loaves of bread? Show your work. 

 

8. There are 15 students in Mr. Weiss's chess club. The ratio of the number of boys to the 

number of girls in the club is 3 : 2.  If the number of boys in the club does not change, 

how many additional girls would need to join the club in order for the ratio of the number 

of boys to the number of girls in the club to be 1 :1?  

a) 3 

b) 6 

c) 9 

d) 12 

9. Mario walked at a rate of 
2

3
 mile every 10 minutes. What was his walking rate in miles 

per hour? 

a. 4           b.  
2

6
3              

c. 9            d. 15 

10. The equation below shows the relationship between the number of apples purchased, a, 

and the total cost of the apples in dollars, c. Based on the equation, what is the cost per 

apple, in dollars?  

                           
5 4

a c
 

a) $0.80 

b) $1.25 

c) $4.00 

d) $5.00 

 

 

 



11. Joe made a scale drawing of the community pool in his town. The scale drawing is shown 

below. The pool is rectangular and has a perimeter of 77 meters. What are the length and 

width, in meters, of the pool? Show your work. 

 

 
 

 

 

12. Which of the following tables shows a proportional relationship between x and y? 

 

a.            b. 

      

  

 

 

 

 

      

 

 

 

           c.                                                                           d.                                                                                                 

  

          

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

x y 

 3  2 

 9  4 

27  8 

81 16 

x y 

 3 2 

 6 4 

 9 6 

12 8 

 x y 

3 2 

5 3 

7 4 

9 5 

x y 

 3  2 

 6  5 

 9  8 

12 11 



 

13. Nina saved money in her piggy bank to buy a music player. She started by saving $30 

that she received for her birthday, and then she saved $10 from her allowance each month 

for 6 months. The table below shows the total amount of money Nina had saved at the 

end of each month for 6 months. 

 

Number of Months 
Total Amount of  

Money Nina Saved 

1 $40 

2 $50 

3 $60 

4 $70 

5 $80 

6 $90 

 

Is the relationship shown in the table between the number of months and the total amount 

of money Nina saved a proportional relationship? Explain your reasoning. 

 

14. For each of the relationships between x and y shown on the graphs in the table below, 

indicate whether the relationship between x and y is proportional by checking the 

appropriate box in the table.  

 

 Yes No 

 

  



 

  

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15. The total distance Jim traveled on his bicycle during a 5-hour period is shown in the 

graph below.  

 
Is the total distance proportional to the time? Explain your answer. 

 

 

16. The graph below shows the relationship between velocity and time for a car. 

 
Acceleration is defined as the change in velocity with respect to time. What is the 

acceleration of the car in meters per second every second? 

a. 

1

2            b.     

1
1

2            c.      

2

3          d.    

2
1

3  

 

17. Mark reads 42 pages of a book every 
3

4
 hour. Write an equation that models the 

relationship between x, the number of hours Mark reads, and y, the number of pages of 

the book he reads.  

 

 

 



18. A machine can enlarge a 6-inch by 4-inch rectangular photograph to any of the 

dimensions shown in the table below. Which equation represents the relationship between  

l,  the length of the enlargement, and w, the width of the enlargement? 

Length 

(inches) 

Width 

(inches) 

12  8 

18 12 

24 16 

 

a) 4w  

b) 6w  

c) 
2

3
w  

d) 
3

2
w  

19. The graph below shows the total number of inches of rain that fell, y in terms of time the 

rain fell, x the time is measured in hours after 12:00 P.M., with 0x  corresponding to 

the time 12:00 P.M. Explain the meaning of the point 0, 0  in the context of this 

problem. 

                     
 

20. The graph below shows the distance a car can travel, y,using x gallons of gasoline. Show 

your work or explain your answer to each of the following questions.                      

 
Part A: How many miles per gallon does the car get? 



 

Part B: How many miles can the car travel using  9 gallons of gasoline? 

 

21. The graph below relates y, the distance Kelly walked, to x, the amount of time that 

Kelly walked. 

 
 

Part A: What is the value of y when 1 ?x  

 

Part B: Explain how you can use your answer to Part A to predict, within the context 

of the situation, where Kelly is at time t minutes.  

 

22. The equation below represents the relationship between x and y, where y represents the 

number of quarts of lemonade that can be made from x scoops of a powder mix. 

 

     
5

2

x

y
 

 

Part A: On the grid below, graph the equation 
5

.
2

x

y
 



 
Part B: Use the graph to determine the number of scoops of  powder mix required to 

make 3 quarts of lemonade. 

 

Suggested Assessment/Evidence of Learning: Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies: Pre-assessment;  tiered lessons/assignments;  student 

collaboration;  flexible groupings;  guiding questions;  choice boards/menus;  open-ended 

tasks; integration of technology;  remediation or extension activities;  UDL principles: multiple 

means of representation, expression, and engagement; etc. 

ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 

Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

 

 

 



In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness  E,A Creativity and Innovation 

 Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

X Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

 

 

 Learning Scales/Rubrics: 

Ratios and Proportional Relationships 

Learning Goal: Students will compute unit rates associated with ratios of 

fractions, including ratios of lengths, areas and other quantities measured in 

like or different units. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

Recognize real-life situations where using ratios and rates would facilitate 



problem solving. 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

compute unit rates associated with ratios of fractions, including ratios of 

lengths, areas and other quantities measured in like or different units 

 

 write ratios for various situations 

  determine if ratios are equivalent as well as determine an unknown in 

an equivalent ratio 

 compute unit rates with ratios of fractions 

 calculate unit rates to solve word problems 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Ratios, rates, unit rates, proportion, cross products 

I can perform basic processes, such as: 

 identify the difference between a rate and a ratio 

 simplify a ratio 

 calculate a unit rate from a rate 

 solve a proportion 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 
 

 

 Learning Scales/Rubrics: 

Ratios and Proportional Relationships 

Learning Goal: Students will recognize and represent proportional 

relationships between quantities. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

recognize real-life situations in which proportional situations apply and 

represent these situations by writing an equation 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 recognize and represent proportional relationships between quantities 



 

 represent proportional relationships between quantities 

 use proportions to solve problems 

 decide if two quantities have a proportional relationship by testing for 

equivalent ratios in a table or graphing them on a coordinate plane 

 use proportions to determine the relationship in a table and graph, 

determine the constant of proportionality, write equations and 

understand graphs of proportions 

 analyze tables, graphs, equations, diagrams, and verbal descriptions of 

proportional relationships to identify the constant of proportionality 

(unit rate) 

 represent a proportional relationship by using an equation 

 explain what (1, r), (0, 0), and (x, y) represents on a graph, where r is 

the unit rate 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Proportional Relationship; Constant of Proportionality, Unit Rate 

 

I can perform basic processes, such as: 

 Solve proportions using cross-products 

 Use proportions to solve problems 

 Decide whether graphs and tables represent proportional relationships 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 Learning Scales/Rubrics: 

Ratios and Proportional Relationships  

Learning Goal: Students will solve problems involving scale drawings of 

geometric figures, including computing actual lengths and areas from a scale 

drawing and reproducing a scale drawing at a different scale. 

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

reproduce a scale drawing at a different scale 

 



Score 3.0 There are no major errors or omissions. 

 

I can:   

 solve problems involving scale drawings of geometric figures, including 

computing actual lengths and areas from a scale drawing  

 

 use proportions to solve problems involving scale drawings and similar 

figures 

 compute actual lengths and areas from a scale drawing 

 use ratios and proportions to create a scale drawing 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Scale, Scale Factor, Enlargement, Reduction 

 

I can perform basic processes, such as: 

 identify corresponding sides of scaled geometric figures 

 compute actual lengths from a scale drawing 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 

 

 

 

 

 



Grade Level: Grade 7 

Unit Title: Percents 

Duration: 3 weeks 

Rational (Unit Summary): Students will be able use percents to solve Real-life application 

problems such as calculating sales tax, tip, mark-ups, discounts, sales price, and percent increase 

and decrease. 

Essential Questions: 

How do I solve percent problems using proportional relationships? 

How can I solve percent mark-up and discount problems in one-step using equations? 

Standards:       

Standard Numbers: Standards: 

7.RP.3 Use proportional relationships to solve multistep ratio and percent 

problems. Examples: simple interest, tax, markups and 

markdowns, gratuities and commissions, fees, percent increase 

and decrease, percent error. 

7.EE.2 Understand that rewriting an expression in different forms in a 

problem context can shed light on the problem and how the 

quantities in it are related. 

7.EE.3 Solve multi-step real-life and mathematical problems posed with 

positive and negative rational numbers in any form (whole 

numbers, fractions, and decimals), using tools strategically. Apply 

properties of operations to calculate with numbers in any form; 

convert between forms as appropriate; and assess the 

reasonableness of answers using mental computation and 

estimation strategies. 
 

Learning Goals: 

-Students will use proportional relationships to solve percent problems. 

-Students will be able to rewrite problems in different formats often converting numbers into 

different forms in order to solve percent problems with more fluency and efficiency. 

Sample Daily Objectives: 

-I will be able to relate fractions, decimals, and percents to each other. 

-I will be able to convert fractions, decimals, and percents in order to make a problem easier or to 

solve it more efficiently. 

- I will use proportional relationships to solve percent problems. 

- I will solve three different types of percent problems.  

- I will represent percent equations in an algebraic context. 

- I will apply percent of increase and percent of decrease when solving problems. 

- I will use my knowledge of percents to help me solve real world problems. 

 

Suggested Pacing Guide: 

Topics: Timeframe: 

Relating Fractions, Decimals and Percents 1 days 

Three Types of Percent Problems 2 days 

Percent of Change 2 days 

Representing Percent Equations Algebraically 2 days 



Applied Percent of Decrease 1 day 

Applied Percent of Increase 1 day 

Real-life Application Problems 3 days 

Review & Unit Test 3 days 
 

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

Sample assessment items: (NJ Model Curriculum) 

1. Carl’s monthly income is $4,000. The circle graph below shows Carl’s monthly budget. 

 

 
  

 

Part A  How much money did Carl budget for food each month?  

Show your work. 

 

Part B  Carl budgeted $60 each month for clothes. What percent  

of the money budgeted for Other Expenses is budgeted  

for clothes? Show your work. 

2. A problem from a math book is shown in the box below.  

 

A book costs $9.99 plus a 7 percent tax. 

What is the price of the book after tax is added? 

 

Robert and Harry tried to find the solution individually with a calculator. 

 

 



Robert’s calculator gave a result of 10.05993. 

Harry’s calculator gave a result of 10.6893. 

 

3. During the first year Sherry worked as a lifeguard, she was paid at a rate of $12.75 per 

hour. At the beginning of her second year, she received a 5 percent raise. Which of the 

following strategies gives the amount of Sherry’s raise? 

a.  Divide $12.75 by 5 to find the number of cents in Sherry’s raise.  

b.  Divide $12.75 by 2 to find the number of cents in Sherry’s raise. 

c.  Divide by 10 by moving the decimal point in $12.75 one place to the left, then 

divide the result by 5 to find the number of dollars in Sherry’s raise. 

d.  Divide by 10 by moving the decimal point in $12.75 one place to the left, then 

divide the result by 2 to find the number of dollars in Sherry’s raise.  

 

4.  A problem from a math book is shown in the box below.  

 

The sale price of a music player was 25 percent less than  

its original price. The sale price was $26.79. What was the original price 

of the music player? 

 

Kristen’s answer to the problem is $44.49. Is Kristen’s answer reasonable? Explain your 

answer using estimation.  

 

Is either calculation reasonable? Explain your answer below by using estimation. 

 

5. As a real estate agent, Lauren earns 2.5% commission on her sales. Lauren’s goal is to 

earn $5,000 in commission this month. What is the dollar amount of sales that Lauren 

must have this month to earn $5,000 in commission? 

a.    $5,125 

b.   $12,500 

c.   $20,000 

d.  $200,000 

 

6. A pair of jeans costs x dollars and is subject to 7% sales tax. Using only one step, which 

of the following expressions could be used to find the final cost of the pair of jeans, in 

dollars?  

 a.   0.07x   

 b.   1.07x    

 c.   7x x       

 d.   1 0.07x  
 



7.   Elena bought a book for 25 percent less than the original price. The original price was y 

dollars. Which of the following expressions could be used to find the reduced price of the 

book in one step? 

 a.   0.25y   

 b.   0.75y    

 c.   25y y       

 d.   75y y  
 

8.  There were 450 students enrolled in a middle school at the beginning of the school year. 

The number of students enrolled in the school at the end of the year was 10 percent 

greater than the number of students enrolled in the school at the beginning of the year. 

How many students were enrolled in the school at the end of the year? 

a.    45 

b.  460 

c.  495 

d.  500 

 

9. Stacia was 5 feet tall on her 12th birthday and 5 feet 3 inches tall on her 13th birthday. 

What was the percent increase in Stacia’s height from her 12th birthday to her 13th 

birthday? Show your work. 

 

10. Ali and Renu are buying concert tickets from a web site. There is an 18% service fee for 

every ticket bought from the site. If the cost of 2 tickets, including the service fee, was 

$59, what was the cost of each ticket before applying the service fee? Show your work. 

 

 

11.     Sandra deposited $2,500 into a simple interest account. She earned $75 in interest after 1 

year. Ron deposited $8,000 into an account that has the same interest rate as Sandra’s 

account. How much money did Ron earn in interest after 1 year? Show your work. 

 

Suggested Assessment/Evidence of Learning: Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 



Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness   Creativity and Innovation 

X Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

 

 

 



 Learning Scales/Rubrics: 

Percents 

Learning Goal: -Students will use proportional relationships to solve percent 

problems. 

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

-recognize which form to convert numbers into to make solving real-world 

percent problems easier and more efficient 

 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 -use proportional relationships to solve percent problems. 

 Convert among fractions, decimals, and percents in order to make a 

problem easier or to solve it more efficiently 

 use proportional relationships to solve 3 types of percent problems 

  represent percent equations in an algebraic context 

  apply percent of increase and percent of decrease when solving 

problems 

 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 

 Percent, Discount, Mark-up, Sale Price, Sales Tax, Tip 

 

I can perform basic processes, such as: 

 Convert among fractions, decimals, and percents 

 Plug into is over of, percent over 100 for basic one-line percent 

problems 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 



Grade Level: Grade 7 

Unit Title: Statistics and Probability 

Duration: 4 weeks 

Rational (Unit Summary): Students will be able to make inferences, predictions, 

generalizations and conclusions from sample data; find, compare and contrast measures of center 

of data; express data as a multiple of measure of variability; determine probability and likelihood 

of an event; collect data based on an experiment; record data using frequency charts; create and 

interpret results of a chance event; make tree diagrams; and design and interpret results of a 

simulation. 

Essential Questions: 

How can measures of center and variation be used to compare two sets of data? 

What is the difference between theoretical and experimental probability? 

What is the significance of a large number of trials? 

Standards:       

Standard Numbers: Standards: 

7.SP.1 Understand that statistics can be used to gain information about a 

population by examining a sample of the population; 

generalizations about a population from a sample are valid only if 

the sample is representative of that population. Understand that 

random sampling tends to produce representative samples and 

support valid inferences 

7.RP.3 Use proportional relationships to solve multistep ratio and percent 

problems. Examples: simple interest, tax, markups and 

markdowns, gratuities and commissions, fees, percent increase 

and decrease, percent error. 

7.SP.2 Use data from a random sample to draw inferences about a 

population with an unknown characteristic of interest. Generate 

multiple samples (or simulated samples) of the same size to gauge 

the variation in estimates or predictions. For example, estimate the 

mean word length in a book by randomly sampling words from the 

book; predict the winner of a school election based on randomly 

sampled survey data. Gauge how far off the estimate or prediction 

might be. 

7.SP.3 Informally assess the degree of visual overlap of two numerical 

data distributions with similar variabilities, measuring the 

difference between the centers by expressing it as a multiple of a 

measure of variability. For example, the mean height of players on 

the basketball team is 10 cm greater than the mean height of 

players on the soccer team, about twice the variability (mean 

absolute deviation) on either team; on a dot plot, the separation 

between the two distributions of heights is noticeable. 

7.SP.4 Use measures of center and measures of variability for numerical 

data from random samples to draw informal comparative 

inferences about two populations. For example, decide whether 

the words in a chapter of a seventh-grade science book are 

generally longer than the words in a chapter of a fourth-grade 



science book 

7.SP.5 Understand that the probability of a chance event is a number 

between 0 and 1 that expresses the likelihood of the event 

occurring. Larger numbers indicate greater likelihood. A 

probability near 0 indicates an unlikely event, a probability around 

1/2 indicates an event that is neither unlikely nor likely, and a 

probability near 1 indicates a likely event. 

7.SP.6 Approximate the probability of a chance event by collecting data 

on the chance process that produces it and observing its long-run 

relative frequency, and predict the approximate relative frequency 

given the probability. For example, when rolling a number cube 

600 times, predict that a 3 or 6 would be rolled roughly 200 times, 

but probably not exactly 200 times. 

7.SP.7 Develop a probability model and use it to find probabilities of 

events. Compare probabilities from a model to observed 

frequencies; if the agreement is not good, explain possible sources 

of the discrepancy. 

a.  Develop a uniform probability model by assigning equal 

probability to all outcomes, and use the model to determine 

probabilities of events. For example, if a student is selected at 

random from a class, find the probability that Jane will be selected 

and the probability that a girl will be selected. 

b.  Develop a probability model (which may not be uniform) 

by observing frequencies in data generated from a chance process. 

For example, find the approximate probability that a spinning 

penny will land heads up or that a tossed paper cup will land open-

end down. Do the outcomes for the spinning penny appear to be 

equally likely based on the observed frequencies? 

7.SP.8 Find probabilities of compound events using organized lists, 

tables, tree diagrams, and simulation. 

a.  Understand that, just as with simple events, the probability 

of a compound event is the fraction of outcomes in the sample 

space for which the compound event occurs. 

b.  Represent sample spaces for compound events using 

methods such as organized lists, tables and tree diagrams. For an 

event described in everyday language (e.g., ―rolling double 

sixes‖), identify the outcomes in the sample space which compose 

the event. 

c.  Design and use a simulation to generate frequencies for 

compound events. For example, use random digits as a simulation 

tool to approximate the answer to the question: If 40% of donors 

have type A blood, what is the probability that it will take at least 

4 donors to find one with type A blood? 
 

 



Learning Goals :   

-Students will use measures of center and measures of variability for numerical data from 

random samples to draw informal comparative inferences about two populations. 

- Students will approximate probability by conducting experiments and collecting data and/or by 

using computer-generated simulations.  They will use the probability to make predictions. 

  

Sample Daily Objectives: 

 

-I will apply statistics terms such as population, sample, sample size, random sampling, 

generalizations, valid, biased and unbiased.  

-I will define random sample.  

-I will identify an appropriate sample size.  

-I will recognize sampling techniques as convenience, random, systematic and voluntary.  

- I will recognize that generalizations about a population from a sample are valid only if the 

sample is representative of that population.  

-I will determine if a sample is representative and if so, make inferences from it. 

-I will apply statistics to gain information about a population from a sample of the population.  

-I will generalize that random sampling tends to produce representative samples and support 

valid inferences.  

-I will analyze and interpret data from a random sample to draw inferences about a population 

with an unknown characteristic of interest.  

-I will generate multiple samples (or simulated samples) of the same size to determine the 

variation in estimates or predictions by comparing and contrasting samples.  

-I will identify measures of central tendency (mean, median, and mode) in a data distribution.  

-I will identify measures of variation including upper quartile, lower quartile, upper extreme 

maximum, lower extreme minimum, range, interquartile range, and mean absolute deviation (i.e. 

box-and whisker plots, line plots, dot plots, etc.)  

- I will use measures of center and measures of variability to draw informal comparative 

inferences about two populations. 

-I will compare two numerical data distributions on a graph by visually comparing data displays, 

and assessing the degree of visual overlap.  

-I will compare the differences in the measure of central tendency in two numerical data 

distributions by measuring the difference between the centers and expressing it as a multiple 

measure of variability.  

-I will analyze and interpret data using measures of central tendency and variability.  

-I will draw informal comparative inferences about two populations from random samples.  

-I will express the likelihood of an occurrence of an event as a number between 0 and 1. 

-I will draw conclusions to determine that a greater likelihood occurs as the number of favorable 

outcomes approaches the total number of outcomes.  

-I will determine relative frequency (experimental probability) is the number of times an 

outcome occurs divided by the total number of times the experiment is completed.  

- I will approximate the probability of a chance event by collecting data on the chance process 

that produces it and observing its long run frequency. 

-I will determine the relationship between experimental and theoretical probabilities by using the 

law of large numbers.  

-I will predict the relative frequency (experimental probability) of an event based on the 



(theoretical) probability.  

-I will recognize uniform (equally likely) probability.  

- I will develop a uniform probability model by assigning equal probability to all outcomes and 

use it to determine probability of outcome/event. 

-I will develop a probability model (which may not be uniform) by observing frequencies in data 

generated from a change process.  

-I will analyze a probability model and justify why it is uniform or explain the discrepancy if it is 

not.  

-I will define and describe a compound event.  

- I will describe the probability of a compound event as a fraction of outcomes in the sample 

space for which the event occurs. 

-I will identify the outcomes in the sample space for an everyday event.  

-I will find probabilities of compound events using organized lists, tree diagrams, etc. and 

analyze the outcomes.  

-I will choose the appropriate method such as organized lists, tables, and tree diagrams to 

represent sample spaces for compound events.  

-I will define simulation.  

-I will design and use a simulation to generate frequency for compound events.  

- I will design simulations to compare the theoretical and experimental probabilities of simple or 

compound events. 

-I will compute theoretical probability to predict the frequencies of events. 

-I will formulate predictions based on experimental probability. 

 

Suggested Pacing Guide: 

Topics: Timeframe: 

Introduction to Probability 1 days 

Experimental and Theoretical 2 days 

Sampling 3 days 

Word Problems 

 

2 days 

Probability of Compound Events 4 days 

Measures of Center 2 days 

Measures of Variation 2 days 

Mean Absolute Deviation 2 days 

Review & Unit Test 3 days 
 

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

 

 



Sample assessment items: (NJ Model Curriculum) 

 

1.  In a town with a population of 85,000, 35 percent of the voters are registered as 

independent. In a sample of 1,000 voters randomly chosen for a survey, 25 percent were 

registered as independent. Which statement best describes why the sample was NOT 

valid?  

  

a.  The sample was chosen at random.  

b. The sample included many more people than was necessary. 

c. The sample did not include all the voters in the city. 

d. The sample was not representative of the voters registered as independent. 

 

2.  Of the 800 seventh grade students and 640 eighth grade students at Knox Middle School, 

90 students will be chosen at random to attend an assembly. Which of the following 

would be a representative sample of the number of seventh and eighth grade students at 

the school?  

 

a.  70 seventh grade students and 20 eighth grade students 

b.  60 seventh grade students and 30 eighth grade students 

c.  50 seventh grade students and 40 eighth grade students 

d. 40 seventh grade students and 50 eighth grade students 

 

 

3.  At John Jay Junior High School, 75 percent of the students buy lunch in the cafeteria 

every day. A sample of 120 students completed a survey about the lunches offered in the 

cafeteria. Of the students who completed the survey, 80 buy lunch in the cafeteria every 

day. Is the sample representative of the students at the high school with reference to the 

number of students who buy lunch in the cafeteria every day? Explain your answer.  

 

 

 

4.  A car dealership wants to conduct a survey of 100 people who bought a new or used car 

at the dealership in the last three months. Of the people who bought a car at the 

dealership in the last three months, 

 

 2,000 bought a new car 

 1,600 of the new car buyers received a loan 

 500 bought a used car 

 300 of the used car buyers received a loan 

 



Complete the table below to show the number of people the dealership should survey in 

each group so that the sample is representative of whether the buyers bought a new car or 

a used car and whether the buyers received a loan.  

 

 Bought a new car Bought a used car 

Received a loan   

Did NOT receive a loan   

  

 

5.   There are 500 students at Jacob's school. Jacob wants to conduct a survey of the students 

at his school to determine the level of interest in participating in a musical. Which of the 

following is most likely to produce a representative sample of students’ interest in 

participating in the musical? 

 

a.  A survey of every fifth student to arrive at school one day  

b. A survey of the first 100 students to arrive at school one day  

c. A survey of the students in one randomly selected homeroom  

d. A survey of the students who take theater classes and music classes 

 

6. There are 850 students at Dan's school. Dan asked the 31 students in his homeroom 

which class at school was their favorite, and 70 percent of the students said that art class 

was their favorite. In an article in the school newspaper, Dan stated that art class was the 

most popular class at the school. Is Dan’s conclusion valid? Explain your answer. 

 

7.  Jeanette chose 100 of the 1,500 students at her school at random and asked what was 

their favorite team sport to play. The results are shown in the table below. 

 

Favorite Team Sport Number of Students 

Basketball 33 

Soccer 31 

Football 18 

Other 11 

None 7 



 

Part A:  Based on the results in the table, is it valid to infer that more students at 

Jeanette’s school like to play basketball than football? Explain your answer. 

 

 

Part B:  Based on the results in the table, is it valid to infer that more students at 

Jeanette’s school like to play basketball than soccer? Explain your answer. 

 

8.  In 2010, there were 566 municipalities in New Jersey. The greatest population in a 

municipality was 278,154, and the lowest population in a municipality was 5. A 

researcher selected samples of 20 New Jersey municipalities at random and determined 

the mean population for the municipalities in each sample. The table below shows the 

results for three samples. 

 

Sample Mean Population per Municipality 

Sample 1 12,875 

Sample 2 19,060 

Sample 3 18,170 

 

Explain why the mean populations could be so different across the three samples. 

 

 

9. The parallel box plots below describe the number of home runs hit by Player A and 

Player B in each of the last 11 baseball seasons. Based on the information shown, which 

player is more likely to hit a greater number of home runs next season? Explain your 

answer. 

 

 
 

 

 

 

 



10. The stem-and-leaf plots below show the number of used cars sold at two different car 

dealerships, Car World and Cars R Us, for each month of the past 11 months, where 

5|8  represents 58 used cars sold. 

 

 
Part A:  The mean absolute deviation of the number of used cars  sold at Car World is 

approximately 7.82. What is the mean absolute deviation of the number of cars sold at 

Cars R Us?  Round your answer to the nearest hundredth. 

 

Part B:  Based on your answer to part A, at which dealership did the                  

number of used cars sold vary more from month to month?  

Explain your answer.  

 

11. Two students recorded their quiz scores in math class during a marking period. The 

results are shown on the line plots below. 

 

 

 
 

In each of the following sentences, fill in the blank with greater than, less than, or 

equal to make a true statement. 

 

The mean of Kim’s quiz scores is ____________________ the mean of 

Megan’s quiz scores. 

The mean absolute deviation of Kim’s quiz scores is 

____________________ the mean absolute deviation of Megan’s quiz 

scores. 



12. If an event is likely to occur, which of the following best describes the probability that 

the event will occur?  

 

a.  The probability is between 0 and 
1

.
4

 

b.  The probability is between 
1

4
 and 

1
.

2
 

c.  The probability is between 
1

2
 and 

3
.

4
 

d.  The probability is between 
3

4
 and 1. 

 

 

13. For the school fair, 3 English teachers, 8 math teachers, 5 science teachers, and 4 social 

studies teachers volunteered for the dunking booth. One of the teachers will be chosen at 

random for the dunking booth. 

 

Is it likely that a math teacher will be chosen for the dunking booth? 

Explain your answer.  

 

14.   Each time the spinner represented below is spun, it lands on a number. When the spinner 

is spun 150 times, what is the expected number of times that the arrow will land on the 

number 5? Explain your answer.  

 

 
 

 

 

 

 

 

 

 

 



15.  Alfie tossed a paper cup in the air 350 times and recorded whether it landed right side up, 

upside down, or on its side. The results of the experiment are shown in the table below.  

 

PAPER CUP EXPERIMENT 

Result of Toss Number of Times 

Landed right side up 88 

Landed upside down 52 

Landed on its side 210 

 

If Alfie tosses the paper cup 90 more times, what is the expected number of times that the 

cup will land on its side? 

a.  30 

b.  48 

c.  54 

d.  60 

 

16.    A group of students tossed an unfair coin 80 times. The coin landed on heads 48 times 

and tails 32 times. Based on these results, which of the following is most likely to be the 

results if the coin is tossed an additional 50 times? 

 

a.  26 heads and 24 tails 

b.  30 heads and 20 tails         

c.  34 heads and 16 tails 

d.  38 heads and 12 tails 

 

17.    Winston is a seventh-grade student at Brendan Byrne Middle School, where one 

homeroom will be chosen at random to give the morning announcements for the month of 

March. The table below shows the number of homerooms in each grade at the school.  

 

Grade Number of Homerooms 

Sixth 5 

Seventh 6 



Eighth 4 

 

 

Part A:  What is the probability that Winston’s homeroom will be chosen to give the 

morning announcements for the month of March? 

 

 

Part B:  What is the probability that a seventh-grade homeroom will be chosen to give 

the morning announcements for the month of March? 

 

 

18.  Sean has a total of 60 books on his book shelf. Of these, 25 are mystery books, 20 are 

fantasy books, 10 are biography books, and 5 are science books. Complete the table 

below to show the probability model of a type of book being chosen from the book shelf 

at random. 

 

Type of Book Probability 

Mystery  

Fantasy  

Biography  

Science  

 

 

 

19.    A fair number cube is numbered 1 through 6. Tamara rolled the cube 20 times, and the 

number 6 was the result 7 times. She concludes that if she rolled the cube 100 times, the 

number 6 would be the result 35 times. Is Tamara’s conclusion reasonable? Explain your 

answer. 

 

 

 

 

 

 



20. A bag contains 8 red, 6 white, and 10 blue marbles. One of these marbles is to be selected 

at random from the bag. 

 

Complete the table below to create a possible probability model of the marbles in the bag. 

 

 

 

 

 

 

 

 

 

 

21.   As part of a promotion, a soda company is including prize codes randomly under the 

caps of all the soda bottles it sells. Half of the bottles will contain a winning code, and 

half of the bottles will contain a losing code. 

 

 

 Part A:  Draw a tree diagram to show all possible prize code outcomes of purchasing 

three soda bottles.  

 

 

 

Part B:  What is the theoretical probability that exactly two bottles will have a prize 

code under the cap when three bottles are purchased? 

 

 

22.  Two different digits are chosen from the digits 1 through 5 and are written down in the 

order they are chosen.  

 

Part A:  Make a list to show all possible outcomes.  

 

 

Part B:  What is the theoretical probability that both of the two digits are odd?  

 

 

23.    Describe a simulation that can be used to answer the problem below.   

 

As part of a promotion, a company is putting random action figures of 

Color Probability 

Red  

White  

Blue  



characters from a children’s movie in boxes of cereal. There is one action 

figure in each box of cereal, and there are 4 different action figures to collect. 

On average, how many boxes of cereal will someone need to buy to collect all 

4 different action figures? 

 

24. There are 200 deer living in a state park this year. A biologist predicts that each year, the 

number of deer will increase by  

5 percent of the number of deer in the preceding year. Based on the biologist’s prediction, 

which of the following strategies describes how a calculator can be used to find the 

number of deer in the park x years after this year? Select all strategies that will work. 

 

a.  For each year, multiply the current number of deer in the park by 0.05 to find 5 

percent. Add the result to the current number of deer to find the number of deer 

for the following year. Continue this process a total of x times. 

 

b.  Multiply the current number of deer in the park by 0.05 to find 5 percent. Take the 

result and multiply by x to find the total increase in deer over x years. Add this 

amount to the number of deer this year. 

 

c.  For each year, multiply the current number of deer in the park by 1.05 to find 105 

percent, which is the same as a  

5 percent increase. Continue multiplying by 1.05 a total of x times. 

 

 

Suggested Assessment/Evidence of Learning:  Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 

Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 



In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness  E Creativity and Innovation 

 Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy   Collaboration and Teamwork 

X Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

 

 Learning Scales/Rubrics: 

Probability 

Learning Goal: -Students will use measures of center and measures of 

variability for numerical data from random samples to draw informal 

comparative inferences about two populations. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 compare and contrast two data sets using measures of center (mean, 



median, mode) and measures of variability (upper quartile, lower 

quartile, upper extreme maximum, lower extreme minimum, range, 

interquartile range, and mean absolute deviation) to describe 

similarities and differences 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 -use measures of center and measures of variability for numerical data from 

random samples to draw informal comparative inferences about two 

populations 

 determine if a sample is representative  

 make inferences from a representative sample 

 use measures of center and measures of variability to draw informal 

comparative inferences about two populations 

 compare two numerical data distributions on a graph by visually 

comparing data displays, and assessing the degree of visual overlap 

 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 population, sample, sample size, random sampling, generalizations, 

valid, biased and unbiased  

I can perform basic processes, such as: 

 Calculate the mean, median, and mode  

 Determine measures of variation such as upper quartile, lower quartile, 

upper extreme maximum, lower extreme minimum, range, and 

interquartile range 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 

 

 

 



 Learning Scales/Rubrics: 

Probability 

Learning Goal: -- Students will approximate probability by conducting 

experiments and collecting data and/or by using computer-generated 

simulations.  They will use the probability to make predictions. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
  

I can: 

 design simulations to compare the theoretical and experimental 

probabilities of simple or compound events 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 - approximate probability by conducting experiments and collecting data 

and/or by using computer-generated simulations and using this to make 

predictions 

 express the likelihood of an occurrence of an event as a number 

between 0 and 1 

 approximate the probability of a chance event by collecting data on the 

chance process that produces it and observing its long run frequency 

 predict the relative frequency (experimental probability) of an event 

based on the (theoretical) probability 

 conduct simulations to compare the theoretical and experimental 

probabilities of simple or compound events 

 formulate predictions based on experimental probability 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 theoretical probability, relative frequency, experimental probability, 

favorable outcomes, law of large numbers, uniform probability, equally 

likely, sample space, compound event, replacement, simulations  

I can perform basic processes, such as: 

 calculate theoretical probability  

 calculate relative frequency (experimental probability) 

 find probabilities of compound events using organized lists, tree 

diagrams, etc. 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 



 

 

Grade Level: Grade 7  

Unit Title: 2-D Geometry 

Duration: 4 weeks 

Rational (Unit Summary):  Students will find angle measures from parallel lines that are 

intersected by a transversal.  Students will solve problems involving circles and triangles. 

Students will use formulas to solve problems involving perimeter, circumference, and area 

including area of irregular shapes and shaded regions.  Students will be able to draw geometric 

shapes using a ruler, protractor, technology and free hand.  

Essential Questions: 

How can we determine if three side lengths would create a triangle? 

How are the areas of geometric figures related to each other? 

How can I use special angle relationships: supplementary, complementary, vertical, and adjacent 

to write equations for multi-step problems? 

Standards:       

Standard Numbers: Standards: 

7.G.2 Draw (freehand, with ruler and protractor, and with technology) 

geometric shapes with given conditions. Focus on constructing 

triangles from three measures of angles or sides, noticing when the 

conditions determine a unique triangle, more than one triangle, or 

no triangle. 

7.G.4 Know the formulas for the area and circumference of a circle and 

use them to solve problems; give an informal derivation of the 

relationship between the circumference and area of a circle. 

7.G.5 Use facts about supplementary, complementary, vertical, and 

adjacent angles in a multi-step problem to write and solve simple 

equations for an unknown angle in a figure. 

7.G.6 Solve real-world and mathematical problems involving area of 

two- dimensional objects composed of triangles and quadrilaterals. 
 

Learning Goals:  

-Students will determine when the conditions produce a unique triangle, more than one triangle, 

or no triangle. 

-Students will use facts about angle types to write and solve simple equations for an unknown 

angle in a figure. 

-Students will understand and be able to use formulas for perimeter, circumference, and area of 

triangles, quadrilaterals, and circles.  They will be able to use these formulas to solve for areas of 

irregular figures and shaded regions. 

 

Sample Daily Objectives: 

- I will determine which conditions create unique triangles, more than one triangle, or no 

triangles. 

-I will analyze given conditions based on the three measures of angles or sides of a triangle to 



determine when there is a unique triangle, more than one triangle or no triangle. 

-I will construct triangles from three given angle measures to determine when there is a unique 

triangle, more than one triangle or no triangle using appropriate tools (freehand, rulers, 

protractors, and technology). 

-I will construct triangles from three given side measures to determine when there is a unique 

triangle, more than one triangle or no triangle using appropriate tools (freehand, rulers, 

protractors, and technology). 

-I will identify and recognize types of angles: supplementary, complementary, vertical, and 

adjacent. 

-I will determine complements and supplements of a given angle. 

-I will determine unknown angle measures by writing and solving algebraic equations based on 

relationships between angles. 

-I will determine the parts of a circle including radius, diameter, area, circumference, center and 

chord. 

-I will identify π and use it to solve problems involving circles. 

-I will justify that π can be derived from the circumference and diameter of a circle. 

-I will recognize the formulas for area and circumference of a circle. 

-I will find the circumference of a circle given the area of a circle. 

-I will apply the circumference and area formulas to solve mathematical and real-world 

problems. 

-I will informally derive the relationship between circumference and area of a circle. 

-I will determine the formulas for area of triangles and quadrilaterals and use them to solve 

problems. 

-I will solve real-world and math problems involving area of two-dimensional objects composed 

of triangle and quadrilaterals. 

Suggested Pacing Guide: 

Topics: Timeframe: 

Determining if a Triangle is Possible 2 days 

Special Pairs of Angles 2 days 

Perimeter & Circumference 2 days 

Area of Rectangles 1 day 

Area of Parallelograms 1 day 

Area of Triangles 1 day 

Area of Trapezoids 1 day 

Area of Circles 2 days 

Mixed Review 1 day 

Area of Irregular Figures  2 day 

Area of Shaded Regions 2 days  

Review and Unit Test  3 days  
 

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 



Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

Sample assessment items: (NJ Model Curriculum) 

1.  Use a protractor and a ruler to draw an equilateral triangle with side lengths of 3 inches. 

2. Triangle ABC has the following properties. 

 The length of side AB is 6 centimeters. 

 The length of side BC is 4 centimeters. 

 The measure of angle A is 40 degrees.  

 

Use a protractor and a ruler to draw a triangle that satisfies the properties above. 

3. Can a triangle be constructed with side lengths of 5 inches, 7 inches, and 13 inches? Use 

freehand drawings and words to explain your answer.  

 

4. Use a ruler and a compass to draw an isosceles triangle that  

meets the following requirements. 

 At least one side must measure 5 centimeters. 

 At least one side must measure 2 centimeters. 

 

4.  

 
  

 In the figure above, lines AD  and CE  intersect at point B. 

 Part A:  Write an equation that can be used to solve for the    value 

of x. 

 

 Part B:  What is the measure of angle ABC ?    ________ degrees 

 

 

 

 

 

 

 

 

 

 

 



 

 

5. 

 
  In the figure above, angle CAE and angle BAD are right angles. 

 Part A:   Write an equation that can be used to solve for the       value of x. 

 Part B:   What is the measure of angle CAD ?   ________ degrees 

 

 

6. 

 
 

  Quadrilateral ABCD is shown in the coordinate plane above. 

 

 What is the area of quadrilateral ABCD ?  ________ square units 

 

 

 

 

 

 

 

 

 

 



 

 

7. 

 

 

 
 Pentagon PQRST is shown on the coordinate plane above. 

 

 What is the area of pentagon PQRST ?  _________ square units 

 

8. 

 
 In the figure above, P is the center of the circle. 

 

 Part A:  What is the circumference of the circle in terms of  ?  

 

 Part B:  What is the area of the circle in terms of  ?  

 

 

9. A circle has an area of 121  square inches. What is its circumference, in inches, in 

terms of  ?  

 

 

 



 

 

10.   The figure below consists of a rectangle and a triangle. What is the total area of the 

figure? Show your work.  

 

 
 

11. 

 
 A CD (compact disc) has a radius of 6 centimeters and a center hole with a radius of 0.75 

centimeter. Which of the following expressions can be used to represent the area, in 

square centimeters, of the surface of the CD, not including the center hole? 

 a.    
2

6 0.75  

 b.      
2 2

6 0.75  

 c.      
2 2

6 0.75  

 d.    
2

6 0.75  

 

Suggested Assessment/Evidence of Learning: Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 



Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness  E Creativity and Innovation 

X Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

X Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

 



 Learning Scales/Rubrics: 

2-D Geometry 

Learning Goal: --Students will determine when the conditions produce a 

unique triangle, more than one triangle, or no triangle. 

 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 construct triangles from three given angle measures to determine when 

there is a unique triangle, more than one triangle or no triangle using 

appropriate tools (freehand, rulers, protractors, and technology) 

 construct triangles from three given side measures to determine when 

there is a unique triangle, more than one triangle or no triangle using 

appropriate tools (freehand, rulers, protractors, and technology) 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 - determine when the conditions produce a unique triangle, more than one 

triangle, or no triangle. 

 analyze given conditions based on the three measures of angles of a 

triangle to determine when there is a unique triangle, more than one 

triangle or no triangle 

 analyze given conditions based on the three measures of sides of a 

triangle to determine when there is a unique triangle, more than one 

triangle or no triangle 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 acute triangle, right triangle, obtuse triangle, equilateral triangle, 

isosceles triangle, scalene triangle 

I can perform basic processes, such as: 

 determine an unknown angle in a triangle given the other angles 

 determine if any triangle can be formed given 3 possible side lengths 

 determine if any triangle can be formed given 3 possible angle 

measures 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 
 

 



 Learning Scales/Rubrics: 

2-D Geometry 

Learning Goal: -Students will use facts about angle types to write and solve 

simple equations for an unknown angle in a figure. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 apply my knowledge of supplementary, complementary, vertical, and 

adjacent angles to complex problems and/or real world applications 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 - use facts about angle types to write and solve simple equations for an 

unknown angle in a figure 

 identify and recognize types of angles: supplementary, complementary, 

vertical, and adjacent 

 determine complements and supplements of a given angle 

 determine unknown angle measures by writing and solving algebraic 

equations based on relationships between angles 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 supplementary angles, complementary angles, vertical angles, and 

adjacent angles 

I can perform basic processes, such as: 

 identify and recognize types of angles: supplementary, complementary, 

vertical, and adjacent 

 determine complements and supplements of a given angle 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 Learning Scales/Rubrics: 

2-D Geometry 

Learning Goal: -Students will understand and be able to use formulas for 

perimeter, circumference, and area of triangles, quadrilaterals, and circles.  

They will be able to use these formulas to solve for areas of irregular figures 

and shaded regions. 

 



Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 apply the circumference and area formulas to solve mathematical and 

real-world problems 

 informally derive the relationship between circumference and area of a 

circle 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

 - understand and be able to use formulas for perimeter, circumference, and 

area of triangles, quadrilaterals, and circles and use these formulas to solve for 

areas of irregular figures and shaded regions 

 understand that π is the ratio of the circumference to the diameter of a 

circle 

 find the circumference of a circle given the area of a circle 

 find area of irregular figures and shaded regions 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 perimeter, circumference, area, radius, diameter, center, chord 

I can perform basic processes, such as: 

 use the formulas for area of triangles and quadrilaterals and use them to 

solve problems 

 recognize the formulas for area and circumference of a circle and use 

them to solve problems 

 identify π and use it to solve problems involving circles 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 



Grade Level: Grade 7 

Unit Title: 3-D Geometry 

Duration: 4 weeks 

Rational (Unit Summary): Students will state the shape formed when a 3-D figure is 

intersected by a plane. Students will use formulas to solve problems involving surface area and 

volume.   

Essential Questions: 

What kinds of problems can be solved using surface areas of right rectangular prisms? 

What is a cross section of a figure and how will that help compute properties of a figure? 

How can geometric facts and formulas be used to solve real world situations? 

Standards:       

Standard Numbers: Standards: 

7.G.3 Describe the two-dimensional figures that result from slicing 

three-dimensional figures, as in plane sections of right rectangular 

prisms and right rectangular pyramids. 

7.G.6 Solve real-world and mathematical problems involving volume 

and surface area of three-dimensional objects composed of 

triangles, quadrilaterals, polygons, cubes, and right prisms. 
 

Learning Goals: 

-Students will describe the two-dimensional figures that result from slicing three-dimensional 

figures. 

-Students will solve problems involving volume and surface area of three-dimensional figures 

composed of triangles, quadrilaterals, polygons, cubes, and right prisms.  

Sample Daily Objectives: 

-I will define slicing as the cross-section of a 3D figure. 

-I will describe the two-dimensional figures that result from slicing three-dimensional figures. 

-I will analyze three-dimensional shapes by examining two dimensional cross-sections. 

-I will solve problems involving volume of three-dimensional objects composed of triangles, 

quadrilaterals, polygons, cubes, and right prisms. 

-I will solve problems involving surface area of three-dimensional objects composed of triangles, 

quadrilaterals, polygons, cubes, and right prisms. 

-I will determine the formulas for volume and the procedure for finding surface area and when to 

use them in real-world and math problems for three-dimensional objects composed of triangles, 

quadrilaterals, polygons, cubes and right prisms. 

-I will solve real-world and math problems involving surface area and volume of three-

dimensional objects composed of triangles, quadrilaterals, polygons, cubes, and right prisms. 

Suggested Pacing Guide: 

Topics: Timeframe: 

3D Solids 1 day 

Cross Sections of 3D Figures 1 day 

Volume: Prisms  2 days 

Volume: Pyramids 2 days 

Surface Area – Prisms 2 days 

Surface Area – Pyramids 2 days 

Mixed Practice 2 days 



Review & Unit Test 3 days 
 

 

Suggested Resources: Teacher Generated Handouts, Activity Sheets, Hands-on Activities, 

Lesson Reviews, Interactive On-Line Games and Activities, New Jersey Department of 

Education Model Curriculum (Gr. 7), NJCTL’s (New Jersey Center for Teaching and Learning) 

PMI (Progressive Mathematics Initiative) Common Core 7
th

 Grade Math, District Benchmark 

Assessment (derived from Global Scholar Achievement Series Common Core Item Bank), Big 

Ideas MATH Red: A Common Core Curriculum,  Glencoe MATH: Your Common Core Edition 

Course 2,  Glencoe McGraw-Hill Math Connects Course 2,  Holt McDougal  Mathematics 

Grade 7, etc. 

 

Sample assessment items: (NJ Model Curriculum) 

 

1.  Indicate whether each of the following shapes is a possible two-dimensional cross 

sections of a cube. Put one check mark in each row of the table below. 

 

Shape 
Is a Possible Cross 

Section of a Cube 

Is not a Possible Cross 

Section of a Cube 

 

  

 

  

 

  

 

  

 



 

2. 

 
 

 The figure above represents a right square pyramid. Indicate whether each of the 

following shapes is a possible two-dimensional cross sections of the pyramid. Put one 

check mark in each row of the table below. 

 

Shape 
Is a Possible Cross 

Section of the Pyramid 

Is not a Possible Cross 

Section of the Pyramid 

An isosceles triangle   

A square   

A trapezoid   

 

3. A rectangular prism has dimensions 2 feet by 3 feet by h feet. 

  

Part A:  Which of the following expressions represents the surface area, in square feet, of 

the prism? 

   a.  5 6h  

   b.  5 12h  

   c.  10 6h  

   d.  10 12h  

 

 Part B:  Which of the following expressions represents the volume, in cubic feet, of the 

prism? 

   a.  3h  

   b.  5h  

   c.  6h  

   d.  9h  

 

 

 



4.   The expression 22 2r rh  can be used to find the surface area of a right circular 

cylinder, where r is the radius of the cylinder and h is the height of the cylinder. The 

tank below has a surface area greater than or equal to 42  square feet.  

 

  
 

Which inequality represents all the possible heights, in feet, of the tank? 

a.  4h  

b.  4h  

c.  16h  

d.  16h  

 

Suggested Assessment/Evidence of Learning: Ticket outs, Whiteboard responses, Quizzes etc.  

Summative assessment: Unit Test 

Possible Differentiation Strategies:  

Pre-assessment;  tiered lessons/assignments;  student collaboration;  flexible groupings;  guiding 

questions;  choice boards/menus;  open-ended tasks; integration of technology;  remediation or 

extension activities;  UDL principles: multiple means of representation, expression, and 

engagement; etc. 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives; provide 

background knowledge; provide extra help 

Special Needs: reduce/revise assignments & assessments;  use manipulatives & calculators; 

provide individual & small group help; provide learning charts, notes, study guides;  provide 

background knowledge 

Low Support: foster positive relationships; use mental models; provide help formulating specific 

questions; provide background knowledge; provide extra help 

 

 

 

 



In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

 Global Awareness  E Creativity and Innovation 

X Financial Literacy  E,T,A Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal 

and Media Fluency) 

 Civic Literacy  E Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

RL.10—Read and comprehend complex literary and informational texts independently and 

proficiently. 

W.1—Write arguments to support claims in an analysis of substantive topics or texts, using 

valid reasoning and relevant and sufficient evidence. 

9.1—All students will demonstrate the creative, critical thinking, collaboration, and problem-

solving skills needed to function successfully as both global citizens and workers in diverse 

ethnic and organizational cultures. 

 

 

 

 Learning Scales/Rubrics: 

3-D Geometry 

Learning Goal: --Students will describe the two-dimensional figures that 

result from slicing three-dimensional figures. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 given two-dimensional figures determine the three-dimensional figure 

that they make up 



 

Score 3.0 There are no major errors or omissions. 

 

I can:   

- describe the two-dimensional figures that result from slicing three-

dimensional figures 

 define slicing as the cross-section of a 3D figure 

 analyze three-dimensional shapes by examining two dimensional 

cross-sections 

 describe the two-dimensional figures that result from slicing three-

dimensional figures 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can recognize or recall specific mathematical terminology or concepts, 

such as: 

 slicing, three-dimensional, two-dimensional 

 names of basic geometric figures 

I can perform basic processes, such as: 

 identify which shapes are formed when a figure is sliced vertically and 

horizontally 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 
 

 

 Learning Scales/Rubrics: 

3-D Geometry 

Learning Goal: -Students will solve problems involving volume and surface 

area of three-dimensional figures composed of triangles, quadrilaterals, 

polygons, cubes, and right prisms. 

Score 4.0 

 
In addition to a score 3.0 performance, there are in-depth inferences and 

applications that go beyond what is taught.   
 

I can: 

 solve real-life and mathematical word problems that involve surface 

area and volume 

 

Score 3.0 There are no major errors or omissions. 

 

I can:   

-solve problems involving volume and surface area of three-dimensional 

figures               composed of triangles, quadrilaterals, polygons, cubes, and 

right prisms  



 calculate surface area of prisms and pyramids 

 calculate volume area of prisms and pyramids 

 calculate surface area of composite figures (made up of prisms and 

pyramids) 

 calculate surface area of composite figures (made up of prisms and 

pyramids) 

 

Score 2.0 There are no major errors or omissions regarding the simpler details and 

processes.  However, there are major errors or omissions regarding the 

more complex ideas and processes.  

 

I can identify and name geometric figures, such as: 

 triangular prisms, rectangular prism, cube, triangular pyramids, 

rectangular prisms 

 

Score 1.0 With help, I have some understanding of topics listed at score 2.0 and/or 

3.0 content 

Score 0.0 Even with help, I have no understanding of the content covered in this 

learning goal 

 

 

 

 

 

 


