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In this unit, students extend their previous understandings of numbers and the ordering of numbers to the full system of rational numbers, which includes negative rational numbers, and in particular negative integers.  They reason about the order and absolute value of rational numbers and about the location of points in all four quadrants of the coordinate plane.  Students then apply their understanding of the coordinate plane to graph polygons and find vertical or horizontal distances between points.  [Adapted from CCSS Grade 6 p. 39] 
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	Duration: Maximum of 22 Days

Georgia Standards of Excellence – Mathematics

(Cluster emphasis is indicated by the following icons. Please note that 70% of the time should be focused on the Major Content. ◊ Major Content  □ Supporting Content)

◊ Apply and extend previous understandings of numbers to the system of rational numbers.
 
MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., –(–3) = 3, and that 0 is its own opposite.

MGSE6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value of rational numbers.

MGSE6.NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.


MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real-world contexts.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real-world situation.

MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order. 

MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

Standards for Mathematical Practice

SMP 1. Make sense of problems and persevere in solving them. 
Students make sense of problems involving points in the coordinate plane.
	Students:
	Because Teachers:

	· Read the task carefully. 
· Draw pictures, diagrams, tables, or use objects to make sense of the task. 
· Discuss the meaning of the task with classmates. 
· Make choices about which solution path to take. 
· Try out potential solution paths and make changes as needed. 
· Check answers and makes sure solutions are reasonable and make sense. 
· Explore other ways to solve the task. 
· Persist in efforts to solve challenging tasks, even after reaching a point of frustration. 

	· Provide rich tasks aligned to the standards.
· Allow students time to initiate a plan; uses question prompts as needed to assist students in developing a pathway. 
· Continually ask students if their plans and solutions make sense. 
· Question students to see connections to previous solution attempts and/or tasks to make sense of current task. 
· Consistently ask students to defend and justify their solution by comparing solution paths.
· Provide appropriate time for students to engage in the productive struggle of problem-solving. 
· Differentiate to keep advanced students challenged during work time.





SMP 2. Reason abstractly and quantitatively. 
Students demonstrate abstract reasoning about rational numbers with their visual representations.  Students consider the values of these numbers in relation to distance (number lines).
	Students:
	Because Teachers:

	· Use mathematical symbols to represent situations 
· Take quantities out of context to work with them (decontextualizing) 
· Put quantities back in context to see if they make sense (contextualizing) 
· Consider units when determining if the answer makes sense in terms of the situation 

	· Provide a variety of problems in different contexts that allow students to arrive at a solution in different ways 
· Use think aloud strategies as they model problem solving  
· Attentively listen for strategies students are using to solve problems 





SMP 4. Model with mathematics. 
Students use number lines to compare numbers and represent inequalities in mathematical and real-world contexts.
	Students:
	Because Teachers:

	· Use mathematical models (i.e. formulas, equations, symbols) to solve problems in the world 
· Use appropriate tools such as objects, drawings, and  tables to create mathematical models 
· Make connections between different mathematical representations (concrete, verbal, algebraic, numerical, graphical, pictorial, etc.) 
· Check to see if an answer makes sense within the context of a situation and changing the model as needed 
	· Provide opportunities for students to solve problems in real life contexts 
· Identify problem solving contexts connected to student interests 





SMP 6. Attend to precision. 
Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.
	Students:
	Because Teachers:

	· Communicate precisely using clear language and accurate mathematics vocabulary 
· Decide when to estimate or give an exact answer 
· Calculate accurately and efficiently, expressing answers with an appropriate degree of precision 
· Use appropriate units; appropriately labeling diagrams and graphs 
	· Explicitly teach mathematics vocabulary.
· Provide opportunities for students to check the accuracy of their work. 
· Consistently demand and model precision in communication and in mathematical solutions (uses and models correct content terminology). 
· Expect students to use precise mathematical vocabulary during mathematical conversations (identifies incomplete responses and asks students to revise their response). 
· Require students to answer tasks with complete sentences, including units.
· Question students to identify symbols, quantities, and units in a clear manner.




Note: All of the Standards for Mathematical Practice (SMPs) are critical to students fully and appropriately attending to the content. Not all SMPs will occur in every lesson, however SMPs 1, 3, and 6 should be regularly apparent. All SMPs should be taught in tandem with the content standards. 
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	In order to support deep conceptual learning it is important that student leave this unit experience with the following understandings: 
· Rational numbers and integers allow us to represent quantities in situations that we could not represent with only whole numbers.
· Number lines help students model the magnitude and distance of situations involving rational numbers.
	
Enduring Understandings adapted from:  Barnett-Clarke, C., Fisher, W., Marks, R., & Ross, S. (2010).  Developing Essential Understanding of Rational Numbers for Teaching Mathematics in Grades 3 - 5. Reston, VA:  The National Council of Teachers of Mathematics, Inc.
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Duration 3 - 4 days
	Focus Standard(s)

	Apply and extend previous understandings of numbers to the system of rational numbers.

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., –(–3) = 3, and that 0 is its own opposite.

*These standards are supporting prerequisite that may have to be revisited.

	Performance Objectives

	As a result of their engagement with this unit…

	MGSE6.NS.5 -SWBAT use positive and negative numbers together IOT describe quantities having opposite directions or quantities. 

MGSE6.NS.6a- SWBAT recognize opposite numbers IOT describe location of opposites on a number line.

	Building Coherence

	Across Grades: 
Within Grades: 	


	Terms and Definitions

	Absolute value:  The distance between a number and zero on the number line.  The symbol for absolute value is shown in the equation 

[image: Description: http://www.regentsprep.org/Regents/math/ALGEBRA/AO7/AbsGraph.jpg]

Distance: amount of separation between 2 points.

Integers:  The set of whole numbers and their opposites 

Magnitude: Greatness in size or amount

x-axis: The horizontal number line on the Cartesian coordinate plane.

y-axis: The vertical number line on the Cartesian coordinate plane

	Negative numbers:  The set of numbers with a value less than zero

Opposite number: Two different numbers that have the same absolute value.  Example: 4 and   are opposite numbers because both have an absolute value of 4. They are the same distance from zero, in opposite directions.

Positive number: The set of numbers whose value is greater than zero.

Rational number: The set of numbers that can be written in the form  where a and b are integers and .

Sign: a symbol that indicates whether a number is positive or negative.  Example: in , the  sign hows this number is read “negative four”.


	Guiding Questions

	· When are negative numbers used and why are they important?
· How can I use absolute value to find the lengths of the sides of polygons on the coordinate plane?
· Why is it useful for me to know the absolute value of a number?
· How do I use positive and negative numbers in everyday life?
· How do I use positive and negative numbers to represent quantities in real-world contexts
· What are opposites, and how are opposites shown on a number line?  


	Interpretations and Reminders

	· The intention of this cluster (MGSE6.NS.5-8) is to begin study of the existence of negative numbers, their connection to positive numbers, and the implication and uses of absolute value. Beginning with examples of having/owing and above/below zero sets the stage for understanding that there is a mathematical way to describe opposites. 

· Students should already be familiar with the counting numbers (positive whole numbers and zero), as well as with fractions and decimals (also positive). They are now ready to understand that all numbers have an opposite. Generally, negative values are introduced with integers instead of with fractions and decimals. However, it is a mistake to stop with integers values because students must understand where numbers like 4.5 and −1 belong in relation to the integers. Students often place −1  between 1 and 0 instead of between 2 and 1.

·  Negative and positive rational numbers should be displayed on vertical or horizontal number lines, which then can be used to solve simple problems. Demonstration of understanding of positives and negatives involves translating among words, numbers and models: given the words “7 degrees below zero,” showing it on a thermometer and writing -7; given -4 on a number line, writing a real-life example and mathematically -4. 


	Misconceptions

	· Students may not understand that larger negative numbers are smaller in value.
· Students may confuse the absolute value symbol with the number one.

	Suggested Learning Experiences

	Procedural Fluency: (Recommended for 5 - 10 minutes each day: Fluency strategies are useful to activate student voice, solicit prior knowledge and develop fluency based on conceptual understandings.) For additional fluency practice strategies see the table at the end of this document. 
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Manuel is hiking up to a mountain top that is 1,207 feet above sea level. Stephanie scuba dived to 23 feet below sea level. What is the difference between these two measurements?



Graduated Measure (The graduated measure is a quick opportunity to diagnose students’ level of comfort with the material before you begin the progression.) 

Student Directions: Select a question/problem from the table below that you feel best equipped to answer successfully.
	Beginning
	Developing
	Proficient

	What is the opposite of -2 5/8?


	Which point shows the location of  on the number line?




How do you know?
	Which of the following fractions is closest to 0? Justify your choice.

a)   

b)   

c)   

                     d)  






Gradual Release of Responsibility
Focus Lesson:
Teachers should guide students to understanding the relationship of negative numbers to positive numbers, and the meaning and uses of absolute value. The examples of having/owing and above/below zero sets the stage for understanding that there is a mathematical way to describe opposites. 


 (Adapted From Illustrative Math)      
 Denver, Colorado is called “The Mile High City” because its elevation is 5280 feet above sea level. Someone tells you that the elevation of Death Valley, California is −282 feet. 

a. Is Death Valley located above or below sea level? Explain.
b. How many feet higher is Denver than Death Valley?
c. What would your elevation be if you were standing near the ocean?
   5280 ft        First explain to students that the best way to model this situation is using a vertical number line since the problem deals with elevation.
Next model that 0 represents sea level and that 5,280 is positive since it is above sea level while 282 is negative since it is below sea level.
Using the number line model absolute value while students observe.

                                                    


0 ft

-282 ft



                                                                                       
                                                               






Guided Practice:   

The temperature was 36°F in Salem. In Danville, the temperature was -22°F. In which city was the weather cooler? How many degrees warmer is it in Salem? 

        
36  Salem            Lower tier students can receive a number line already created with temperatures to keep pace with the guided instruction.





0
                                                    


-22 Danville


Model this problem with students by giving students a blank vertical number line and first placing a zero on the number line to represent 0 degrees to conceptualize the relationship between positive integers and negative integers. Engage students in conversation around why is the number line vertical as opposed to horizontal?

 Next ask students the temperature of each city and their relationship to zero on the number line. Plot with students the location of 36 degrees and –22 degrees. Engage students in questioning, “Why is 36 above 0 degrees? Why is 22 below 0 degrees? “

Solve this problem with students and guide students to understand that the relationship to zero on the number line represents the solution to the problem. Danville is located below zero so its temperature is cooler.

Determine with students that the absolute value of 36 degrees is 36, the absolute value of -22 degrees is 22.  Guide students to understand the second part of the problem can be answered as the difference between the two temperatures is 58 degrees. Salem is 58 degrees warmer than Danville. 




Between noon and 11:00 p.m., Tyron recorded –19°F as the change in temperature. Which best describes the change in temperature? 
A. The temperature decreased by 19°F by 11:00 p.m. 
B. The temperature increased 19°F by 11:00 p.m. 
C. The temperature was –19°F at 11:00 p.m. 
D. The temperature was 19°F at 11:00 p.m. 
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Collaborative  Practice: 

Have students work collaboratively using number lines to solve the following problems.

 Students should make the location of the integers in relation to zero and the absolute value of the integer part of the collaboration for each question.






· The temperature outside of Brandon's house is –5°F, while the temperature outside of Nick's house is 3°F. How many degrees warmer is the temperature outside of Nick's house?

· The temperature outside in Bangor, Maine is 15°F. If the temperature falls 20 degrees, what will the new temperature be, in degrees Fahrenheit?

· Last December, Laurel got on a plane in Chicago where it was –17°F. She flew to Acapulco where it was 82°F. What was the difference in temperature between Chicago and Acapulco, in degrees Fahrenheit?

Independent Practice:

Students should solve problems independently. In addition to the solution assess students understanding of the by having students creating models (number lines) and a writing to justifying their mathematical reasoning. Number lines can be given to the students with zero or other integers placed on the number lines for lower tier students.

· The lowest score at the Rolling Hills Golf Tournament was –13. The highest score was +18. What was the range of the scores at the tournament?


· In Fairbanks, Alaska, the temperature was 13 degrees outside at midnight. The temperature went down to 17 degrees by 6am. What was the temperature at 6am?


· Marjorie is standing atop Driskill Mountain, the highest point in Louisiana, 166 meters above sea level. Kendall is standing in New Orleans at the lowest point in Louisiana, at –3 meters above sea level. What is the difference in elevation between where Marjorie and Kendall are standing, in meters?


· The lowest temperature ever recorded on Earth is –129°F. The highest temperature ever recorded on Earth is 136°F. What is the range of recorded temperatures on Earth, in degrees Fahrenheit?


	

[bookmark: _MON_1543158201]  [image: ]                                                                                                                               The Blue Chargers football team had the ball on their own 20-yard line. On first down, they gained 4 yards and moved to the 24-yard line. On the next two downs, the Blue Chargers gained 4 yards and –6 yards, respectively. On what yard line were the Blue Chargers after 3 downs?



	Additional Unit Assessments

	Assessment 
Name
	Assessment
	Assessment Type
	Standards Addressed
	Cognitive Rigor

	What’s Your Sign?
	

	Scaffolding Task
	MGSE6.NS.5
MGSE6.NS.6a
	DOK 2

	Is It Warmer in Miami?
	

	Learning Task
	MGSE6.NS.5
MGSE6.NS.6a
	DOK 2

	Mile High
	

	Learning Task
	MGSE6.NS.5
MGSE6.NS.6a
	DOK 2

	Differentiated Supports

	Learning Difficulty

	Students create visual models of positive and negative numbers to describe quantities having opposite directions or values.
· Provide number lines for students with integers and rational numbers.
· Create vocabulary banks with examples of, debits/credits, elevation, and temperature.
· Translate words into pictures/diagrams to represent quantities in real-world contexts.
· YouTube or Learn zillion video of using number lines to recognize opposite signs.
· Nearpod presentation app to reinforce concept of opposites, absolute values, changes in temperature.

	High Achieving

	• Have students justifying their mathematical reasoning both orally and in writing when students are 
• Have students create writing with transitional words explaining temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge

	English as a Second Language
	• Students create visual models of positive and negative numbers to describe quantities having opposite directions or values.
· Provide number lines for students with integers and rational numbers.
· Create vocabulary banks with examples of, debits/credits, elevation, and temperature.
· Translate words into pictures/diagrams to represent quantities in real-world contexts.
· YouTube or Learn zillion video of using number lines to recognize opposite signs.
· Nearpod presentation app to reinforce concept of opposites, absolute values, changes in temperature.	
 

	Online/Print Resources

	Digital Resources
	MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

https://www.illustrativemathematics.org/content-standards/6/NS/C/5/tasks/277 https://www.illustrativemathematics.org/content-standards/6/NS/C/5/tasks/278 http://figurethis.nctm.org/challenges/c46/challenge.htm

	Print Resources
	


[bookmark: _MON_1543262887][bookmark: _MON_1543263593]                     

	Manipulatives and Tools
	Number lines, geoboards, grid paper, colored pencils, grid whiteboards


	Textbook Alignment

	MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real- world contexts, explaining the meaning of 0 in each situation.

	Chapter 12 p.835–836, 837–844, 845–846, 863–865
Lesson 1: Integers and Graphing
Inquiry Lab: Integers
Inquiry Lab: Absolute Value



	MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., –(–3) = 3, and that 0 is its own opposite.

	Chapter 12 p.837–844, 847–854
Lesson 1: Integers and Graphing
Lesson 2: Absolute Value
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Lesson Two Progression
Duration 8 - 10 days
	Focus Standard(s)

	Apply and extend previous understandings of numbers to the system of rational numbers.

MGSE6.NS.7 Understand ordering and absolute value of rational numbers.

MGSE6.NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real-world contexts.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real-world situation.

MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order. 

	Performance Objectives

	As a result of their engagement with this unit…

	MGSE6.NS.7a-SWBAT use statements about relative position on the number line IOT interpret statements of inequality.
MGSE6.NS.7b-SWBAT write and compare rational numbers IOT explain and interpret statements of order in real-world contexts.
MGSE6.NS.7c-SWBAT understand and find absolute value on the number line IOT interpret absolute value statements as magnitude in real-world contexts.
MGSE6.NS.7d-SWBAT understand order and absolute value IOT distinguish comparisons of the two.

	Building Coherence

		Across Grades: 

Within Grades: 





	Terms and Definitions

	Absolute value:  The distance between a number and zero on the number line.  The symbol for absolute value is shown in the equation .

Distance: amount of separation between 2 points.

Inequality: Any mathematical sentence that contains the symbols > (greater than), < (less than), < (less than or equal to), or > (greater than or equal to).

Integers:  The set of whole numbers and their opposites 

Magnitude: Greatness in size or amount

	Negative numbers:  The set of numbers with a value less than zero

Opposite number: Two different numbers that have the same absolute value.  Example: 4 and   are opposite numbers because both have an absolute value of 4. They are the same distance from zero, in opposite directions.

Positive number: The set of numbers whose value is greater than zero.

Rational number: The set of numbers that can be written in the form  where a and b are integers and .

	Guiding Questions

	· Why is it useful for me to know the absolute value of a number?
· What are opposites, and how are opposites shown on a number line?
· How do statements of inequality help me place numbers on a number line?
· How can I use number lines to find the distances between points?

	Interpretations and Reminders

	· Number lines give the opportunity to model absolute value as the distance from zero. Simple comparisons can be made and order determined. Order can also be established and written mathematically: -3° C > -5° C or -5° C < -3° C. 

· Absolute values should be used to relate contextual problems to their meanings and solutions. Using number lines to model negative numbers, prove the distance between opposites, and understand the meaning of absolute value easily transfers to the creation and usage of four quadrant coordinate grids. 

· Students should be led to recognize the distance from zero as the absolute value or magnitude of a rational number and need multiple experiences to understand the relationships between numbers, absolute value, and statements about order.


	Misconceptions

	· Students may not understand that larger negative numbers are smaller in value.
· Students may confuse the absolute value symbol with the number one.
· Students might be confused when they work with the absolute values of negative numbers. For negative numbers, as the value of the number decreases, the absolute value increases. 

· Students may also erroneously think that taking the absolute value means to “change the sign of a number,” which is true for negative numbers but not for positive numbers or 0.

	Suggested Learning Experiences

	Procedural Fluency: (Recommended for 5 - 10 minutes each day: Fluency strategies are useful to activate student voice, solicit prior knowledge and develop fluency based on conceptual understandings.) For additional fluency practice strategies see the table at the end of this document. 
[image: ]
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                                              A.Noah, Leon, Trenton, Makenzie
                                B.Trenton, Noah, Makenzie, Leon
                                C.Leon, Trenton, Noah, Makenzie
                                D.Makenzie, Trenton, Leon, Noah

Graduated Measure (The graduated measure is a quick opportunity to diagnose students’ level of comfort with the material before you begin the progression.) 

	Beginning
	Developing
	Proficient

	Graph the integer and its opposite on the number line.







	Use the number line to compare the integers. Write < or >.




1. -8 __ 7
2. 4 __ -7
3. -16 __ -6
4. 11 __ -11

	Graph the integers on a number line. Then order them from least to greatest.

1. -6; 3; -5; 8



2. 6; -7; -8; 0






Gradual Release of Responsibility
Focus Lesson 

Begin the focus lesson by showing students two number lines and modeling how integers can be renumbered when locating rational numbers on the number line.


                                                    

 Model the following problem to students using a number line to locate the rational numbers.

A scientist recorded the differences in weights of mice after a change in the diet and exercise routine. The differences were: 1 ½ ounce, 0.5 ounce, 2.5 ounce, and ¾ ounce.  List the weight of the mice from least to greatest. What is the largest weight of the mice?                                                              




Model to students that the number line can be renumbered as halves and finding the decimal equivalent for 1 ½ and ¾.    Model finding the decimal equivalent of 1 ½ =1.5 and ¾ =.75 along with modeling comparing the decimal equivalents. 

                                                                              1 ½ = 1.50
                                                             ¾ =    .75
                                                             ½ =    .50 

Plot the rational numbers on the number line modeling for students how the location determines if the rational numbers are less or greater when comparing. For example ¾ is to the right of 0.5 since it is equivalent to .75 and 0.75 > .5
                                        
Guided Practice:
The difference in the runners’ goals and their actual times is shown. Use a number line to plot the runner’s differences from least to greatest.

	Runner 
	Difference

	Sean
	7/3

	Lacey
	-5/2

	Maura
	0

	Amos
	-2

	Kenny
	-12/4

	Andrea
	-3.25




                                                

                                       
 
With students model that the number line can be broken into thirds between each integer then guide students to simplify 7/3 and that 7/3 =2 1/3. 
                                   


                          


 Model with students the location of 2 1/3. What two integers is 2 1/3 between? Where between the two integers will we plot 2 1/3? Plot the point 2 1/3 with students on the number line. Guide students to simplify -5/2 and -12/4 and what two integers the rational numbers are between then plot -5/2.                                                                           

                                                 
      
Determine with students if any other rational numbers can be simplified to determine their location. Can we simplify -12/4? Will simplify this rational number determine its location? Plot the rational number -12/4 with students. 

Guide students to determine if the decimal place value of -3.25 can determine its location on the number line. Is -3.25 to the left or right of -3? How many units will -3.25 be from -3?

 Model with students setting -3.25=--3 25/100=-3 ¼. Last guide students to understanding the location of the remaining rational numbers and model for students the location and plotting of these numbers.



                                                


                       
                                                                                              

Collaborative Practice 
Students will work collaboratively creating number lines, determining the location of rational numbers and plotting rational numbers on the number lines.
Tier the collaborative and independent practice by providing lower tier students with the number line created with integers and the location of one or two rational numbers.






· In one week, Kateira’s plant grew 0.58 inch, Stefano’s plant grew 1 − 2 inch, Kayla’s plant grew 0.4 inch, and Mirenda’s plant grew 5 −−11 inch. Find and list the rational numbers on a number line from least to greatest.


· Paige wants to sell a certain number of roses each month. The difference between her goal and her actual sales is shown. Using a number line order the difference from least to greatest.


	Month 
	Difference

	January
	-4 1/2

	February
	  6.8

	March
	2 5/8

	April
	-1.7


                                 




· A submarine’s depth levels are recorded in the table at the below. Order the depth of the submarine on a number line from least to greatest.

	    Depth

	-4.3

	-82.5

	-42 4/5

	-13 1/8



Independent Practice: 
Students will work independently using number lines to locate and plot rational number lines. The independent practice can be furthered assessed by allowing students to justify their mathematical reasoning of determining the location of the points.

· Each homeroom recorded the difference in costs for making a movie from their budget. Which homeroom exceeded their budget the most? Justify your answer by plotting the differences on a number line from least to greatest.

	Homeroom 
	Difference

	A
	104 1/4

	B
	-56.40

	C
	104 2/5

	D
	-32.5






· A runner wants to run the 100-meter dash in 13 seconds or less. The table shows the difference between his goal and his actual times. Order the differences from least to greatest on a number line

                                                         
	Race
	Difference Between Goals &Actual Times

	1
	-1.2

	2
	2 1/8

	3
	-2/3

	4
	1.1
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Additional Formative Assessment: Use the following example to allow student the opportunity to interpret and explain statements about position of rational numbers in context. 

Part 1: The coordinates of point P are (-6,5). Point R is a reflection of point P across the x-axis. 
The coordinates of point Q are (-1,0). Point T is a reflection of point Q across the y-axis. 
Plot and label points P, Q, R, and T on the coordinate plane. 
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Part 2: The level of the top of the water in the ocean is considered to be at an altitude of zero (0) feet. 
 The ocean floor at a particular dive site is –20 feet. 
 A diver is located at –5 feet at that same site. 
 The captain of a boat is located at an altitude of 15 feet, directly above the diver. 

a. The distance from the captain to the diver is greater than the distance from the top of the water to the ocean floor. 
 True  False 

b. The distance from the captain to the top of the water is the same as the distance from the diver to the ocean floor. 
 True  False

c. When the diver swims to –10 feet, the diver will be the same distance below the top of the water as the captain is above the top of the water. 
 True  False 

d. When the diver swims to –10 feet, the diver’s distance to the ocean floor will be equal to the diver’s distance to the top of the water. 
                                     True  False
                                                                                                                                                          


	

	Additional Unit Assessments

	Assessment 
Name
	Assessment
	Assessment Type
	Standards Addressed
	Cognitive Rigor

	Representing Rational Numbers on the Number Line
	

	Learning/Scaffolding Task
	MGSE6.NS.7 MGSE.NS.7a MGSE6.NS.7b MGSE6.NS.7c MGSE6.NS.7d
	DOK 2

	Absolute Value and Ordering


	


	Learning/Scaffolding
Task

	MGSE6.NS.7 MGSE.NS.7a MGSE6.NS.7b MGSE6.NS.7c MGSE6.NS.7d
	
DOK 2


	Planning A Field Trip


	



	Learning/Scaffolding Task


	MGSE6.NS.7 MGSE.NS.7a    MGSE6.NS.7b MGSE6.NS.7c MGSE6.NS.7d

	
DOK 2


	Differentiated Supports

	
Learning Difficulty

	Students create visual models of positive and negative numbers to describe absolute value of rational numbers. 
· Provide number lines for students with integers and rational numbers to scaffold ordering rational numbers.
· Create vocabulary banks with examples of rational numbers, absolute value, comparing/ordering.
· Translate words into pictures/diagrams to represent quantities in real-world contexts.
· YouTube or Learn zillion video of using number lines to recognize opposite signs, locating rational number on number lines, comparing and ordering rational numbers.
· Nearpod presentation app to reinforce concept of locating rational numbers on a number line, comparing and ordering rational numbers.

	
High Achieving

	• Have students justifying their mathematical reasoning both orally and in writing when students are locating, ordering, and comparing rational numbers.
• Have students create open ended questions/word problems from number lines with rational numbers.

	
English as a Second Language
	 Students create visual models of positive and negative numbers to describe absolute value of rational numbers. 
· Provide number lines for students with integers and rational numbers to scaffold ordering rational numbers.
· Create vocabulary banks with examples of rational numbers, absolute value, comparing/ordering.
· Translate words into pictures/diagrams to represent quantities in real-world contexts.
· YouTube or Learn zillion video of using number lines to recognize opposite signs, locating rational number on number lines, comparing and ordering rational numbers.

Nearpod presentation app to reinforce concept of locating rational numbers on a number line, comparing and ordering rational numbers.	

	

	Digital Resources 
	MGSE6.NS.7 Understand ordering and absolute value of rational numbers. 

https://www.illustrativemathematics.org/content-standards/6/NS/C/7/tasks/283
https://www.illustrativemathematics.org/content-standards/6/NS/C/7/tasks/284 
https://www.illustrativemathematics.org/content-standards/6/NS/C/7/tasks/285 
https://www.illustrativemathematics.org/content-standards/6/NS/C/7/tasks/286 
https://www.illustrativemathematics.org/content-standards/6/NS/C/7/tasks/288 
http://ccsstoolbox.agilemind.com/parcc/middle_1.html

MGSE6NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

http://www.yummymath.com/2014/weather-extremes/


	Print Resources
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	Manipulatives and Tools
	Number lines, geoboards, grid paper, colored pencils, grid whiteboards

	Textbook Alignment

	MGSE6.NS.7 Understand ordering and absolute value of rational numbers.
	Chapter 12 p.845–846, 847–854, 855–862, 867–870, 871–878, 879–886
Lesson 2: Absolute Value
Lesson 3: Compare and Order Integers
Lesson 4:Terminating and Repeating Decimals
Lesson 5: Compare and Order Rational Numbers
Inquiry Lab: Absolute Value
Inquiry Lab: Number Line


	MGSE6.NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

	Chapter 12 p.855–862, 871–878, 879–886
Lesson 3: Compare and Order Integers
Lesson 4:Terminating and Repeating Decimals
Lesson 5: Compare and Order Rational Numbers

	MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real-world contexts.
	Chapter 12 p.855–862, 879–886
Lesson 3: Compare and Order Integers
Lesson 5: Compare and Order Rational Numbers

	MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real-world situation.

	Chapter 12 p.845–846, 847–854
Lesson 2: Absolute Value
Inquiry Lab: Absolute Value

	MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order.
	Chapter 12 p.845–846, 847–854, 855–862
Lesson 2: Absolute Value
Lesson 3: Compare and Order Integers
Inquiry Lab: Absolute Value







[bookmark: _Toc466357260]Lesson Three Progression
Duration 3 - 4 days
	Focus Standard(s)

	MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

	Performance Objectives

	As a result of their engagement with this unit…

	MGSE6.NS.6- SWBAT understand and extend rational numbers to negative numbers IOT represent points on the number line and on the coordinate plane.

MGSE6.NS.6b- SWBAT understand the signs of ordered pairs in all four quadrants IOT recognize and describe ordered pairs that only differ by signs as reflections across one or both axes. 

 MGSE6.NS.6c- SWBAT use horizontal number lines, vertical number lines, and the coordinate plane IOT represent points on the number line and on the coordinate plane.

	Building Coherence

	Across Grades: 

Within Grades: 


	Terms and Definitions

	Absolute value:  The distance between a number and zero on the number line.  The symbol for absolute value is shown in the equation .

Cartesian Coordinate Plane:  A plane containing two perpendicular axes (x and y) intersecting at a point called origin (0, 0).

Coordinates: An ordered pair, , that locates a point in a plane.

Distance: amount of separation between 2 points.
Inequality: Any mathematical sentence that contains the symbols > (greater than), < (less than), < (less than or equal to), or > (greater than or equal to).

Integers:  The set of whole numbers and their opposites 

x-axis: The horizontal number line on the Cartesian coordinate plane.

x-coordinate: The first number of in ordered pair; the position of a point relative to the vertical axis

y-axis: The vertical number line on the Cartesian coordinate plane

y-coordinate:  The second number in an ordered pair; the position of a point relative to the horizontal axis
	Negative numbers:  The set of numbers with a value less than zero

Opposite number: Two different numbers that have the same absolute value.  Example: 4 and   are opposite numbers because both have an absolute value of 4. They are the same distance from zero, in opposite directions.

Ordered Pair: A pair of numbers,, that indicate the position of a point on the Cartesian coordinate Plane.

Origin: The point of intersection of the vertical and horizontal axes of a Cartesian coordinate plane. The coordinates of the origin are (0, 0).

Positive number: The set of numbers whose value is greater than zero.

Rational number: The set of numbers that can be written in the form  where a and b are integers and .

Sign: a symbol that indicates whether a number is positive or negative.  Example: in , the  sign hows this number is read “negative four”.

Magnitude: Greatness in size or amount


	Guiding Questions

	· When is graphing on the coordinate plane helpful?
· What are opposites, and how are opposites shown on a number line?
· How can I use coordinates to find the distances between points?
· How can I use number lines to find the distances between points?
· How can I use absolute value to find the lengths of the sides of polygons on the coordinate plane?

	Interpretations and Reminders

	· Using number lines to model negative numbers, prove the distance between opposites, and understand the meaning of absolute value easily transfers to the creation and usage of four quadrant coordinate grids.

·  Points can now be plotted in all four quadrants of a coordinate grid. 

· Differences between numbers can be found by counting the distance between numbers on the grid. Actual computation with negatives and positives is handled in Grade 7.

·  Students should be led to recognize the distance from zero as the absolute value or magnitude of a rational number and need multiple experiences to understand the relationships between numbers, absolute value, and statements about order. 

	Misconceptions

	· Students may confuse the order of the quadrants numbering them incorrectly
· May not plot points that are positioned on the x axis or y axis correctly
· May interchange the x, y coordinates when locating points in quadrants.

	Suggested Learning Experiences

	Procedural Fluency: (Recommended for 5 - 10 minutes each day: Fluency strategies are useful to activate student voice, solicit prior knowledge and develop fluency based on conceptual understandings.) For additional fluency practice strategies see the table at the end of this document. 
[image: ] 
[image: ]
                          

Graduated Measure (The graduated measure is a quick opportunity to diagnose students’ level of comfort with the material before you begin the progression.) 

Student Directions: Select a question/problem from the table below that you feel best equipped to answer successfully.

	
	Beginning
	Developing
	Proficient

	[image: ]
	[image: ]
	How are the points (4,9) and Q(-4,9) related?



                  

Gradual Release of Responsibility

As a reminder students have only experienced positive rational numbers before this unit. Begin this progression by modeling for students the four quadrants and how the value of the x and y coordinate in the ordered pairs determine the quadrant (location) of the point.  Students should have real world experiences with plotting ordered pairs to help conceptualize the reflection of an ordered pair and determining its quadrant (location).

   











Focus Lesson:




Model for students that the signs of the x and y value determine the movement along the x and y axis. Plot the points (2, 4) and (2, -2). Model for students the reflection over the y axis occurs by changing the sign of the x coordinate to its opposite so (2,-2) reflected across the y axis is (-2,-2). The reflection of the new point (-2,-2) is then reflected over the x axis. Model for students that reflecting across the x axis is done by changing the y coordinate to its opposite. The new point reflected over the y axis is (-2, 2). Connect the points and the figure is a trapezoid.


Guided Practice:                 





Model with students plotting the points (-3,4) and (3,4). What quadrant is (-3,4) located in? What quadrant is (3,4) located in?  Model with students what coordinate in (3,4) do we have to take the opposite of in order to reflect the point over the x-axis. Model with students plotting the new point and then the reflection over the y-axis. What figure is graphed on the map? 








Collaborative Practice:

[image: ]

                                            
[image: ]

Independent Practice:

[image: ]Morgan is drawing a map of the flower garden. He graphs the gate at (3, 4). He reflects (3, 4) across the x-axis. Then Morgan reflects the new point across the y-axis. Graph the points on the coordinate plane below. What figure is graphed on the map?

                                                                                
                                                                




[image: ]

Which two points lie in the same quadrant when graphed on a coordinate plane?

[image: ],[image: ], [image: ],[image: ] 
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	Additional Unit Assessments

	Assessment 
Name
	Assessment
	Assessment Type
	Standards Addressed
	Cognitive Rigor

	Graphing on the Coordinate Plane
	

	Learning/Scaffolding Task
	MGSE6.NS.6 MGSE6.NS.6b MGSE6.NS.6c 
	DOK 2



	Reflecting Points
	

	Learning/Scaffolding Task
	MGSE6.NS.6 MGSE6.NS.6b MGSE6.NS.6c
	    DOK 2

	Differentiated Supports

	
Learning Difficulty

	Students create visual models of positive and negative numbers to describe absolute value of rational numbers. 
· Provide coordinate planes for students with axis numbered and certain points already given to students.
· Create vocabulary banks with examples of reflection, origin, x axis, y axis, ordered pairs, quadrants.
· Translate words into pictures/diagrams to represent reflections.
· YouTube or Learn zillion video of plotting reflections, points in the coordinate plane.
· Nearpod presentation app to reinforce reflections and locating points in certain Quadrants.

	
High Achieving

	• Have students justifying their mathematical reasoning both orally and in writing when students are locating, ordering, and comparing rational numbers.
• Have students create open ended questions/word problems from number lines with rational numbers.

	
English as a Second Language
	 Students create visual models of positive and negative numbers to describe absolute value of rational numbers. 
· Provide coordinate planes for students with axis numbered and certain points already given to students.
· Create vocabulary banks with examples of reflection, origin, x axis, y axis, ordered pairs, quadrants.
· Translate words into pictures/diagrams to represent reflections.
· YouTube or Learn zillion video of plotting reflections, points in the coordinate plane.
Nearpod presentation app to reinforce reflections and locating points in certain Quadrants.

	Online/Print Resources

	Digital Resources 
	MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

https://www.illustrativemathematics.org/content-standards/6/NS/C/6/tasks/1665 https://www.illustrativemathematics.org/content-standards/6/NS/C/6/tasks/1998 https://www.illustrativemathematics.org/content-standards/6/NS/C/6/tasks/1999 https://www.illustrativemathematics.org/content-standards/6/NS/C/6/tasks/2009 http://www.shodor.org/interactivate/activities/GeneralCoordinates/ https://www.mathsisfun.com/data/cartesian-coordinates-interactive.html http://www.explore.math.com/school/subject2/practice/S2U4L1/S2U4L1Pract.html http://www.oswego.org/ocsd-web/games/BillyBug2/bug2.html http://ccsstoolbox.agilemind.com/parcc/middle_1.html


MGSE6.NS.6b Understand signs of number in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.

http://mr-stadel.blogspot.com/2014/01/fun-with-dot-and-line.html


	Print Resources
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	Manipulatives and Tools
	 Geoboards, Grid Paper, Grid Whiteboards, Color Pencils, Tape                        (Create Quadrants on Desk/Floor)


	Textbook Alignment

	MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

	Chapter 12 p.835–836, 837–844, 847–854, 867–870, 871–878,
879–886, 887–894, 895–902
Lesson 1: Integers and Graphing
Lesson 2: Absolute Value
Lesson 4: Terminating and Repeating Decimals
Lesson 5: Compare and Order Rational Numbers
Lesson 6: The Coordinate Plane
Lesson 7: Graph on the Coordinate Plane
Inquiry Lab: Integers
Inquiry Lab: Number Lines

	MGSE6.NS.6b Understand signs of numbers in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.
	Chapter 12 p. 887–894, 895–902
Lesson 6: The Coordinate Plane
Lesson 7: Graph on the Coordinate Plane

	MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

	Chapter 12 p.835–836, 837–844, 867–870, 871–878, 879–886, 887–894, 895–902
Lesson 1: Integers and Graphing
Lesson 4: Terminating and Repeating Decimals
Lesson 5: Compare and Order Rational Numbers
Lesson 6: The Coordinate Plane
Lesson 7: Graph on the Coordinate Plane
Inquiry Lab: Integers
Inquiry Lab: Number Lines



[bookmark: _Toc466357261]Lesson Four Progression
Duration 2 - 3 days
	Focus Standard(s)

	
MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.


	Performance Objectives

	As a result of their engagement with this unit…

	MGSE6.NS.8-SWBAT graph points in all 4 quadrants and understand absolute value IOT solve real world and mathematical problems involving distances.


	Building Coherence

	Across Grades: 


Within Grades: 


	Terms and Definitions

	Absolute value:  The distance between a number and zero on the number line.  The symbol for absolute value is shown in the equation .

Cartesian Coordinate Plane:  A plane containing two perpendicular axes (x and y) intersecting at a point called origin (0, 0).

Coordinates: An ordered pair, , that locates a point in a plane.

Distance: amount of separation between 2 points.

Inequality: Any mathematical sentence that contains the symbols > (greater than), < (less than), < (less than or equal to), or > (greater than or equal to).

Integers:  The set of whole numbers and their opposites 

Magnitude: Greatness in size or amount

x-axis: The horizontal number line on the Cartesian coordinate plane.

x-coordinate: The first number of in ordered pair; the position of a point relative to the vertical axis

y-axis: The vertical number line on the Cartesian coordinate plane
	Negative numbers:  The set of numbers with a value less than zero

Opposite number: Two different numbers that have the same absolute value.  Example: 4 and   are opposite numbers because both have an absolute value of 4. They are the same distance from zero, in opposite directions.

Ordered Pair: A pair of numbers,, that indicate the position of a point on the Cartesian coordinate Plane.

Origin: The point of intersection of the vertical and horizontal axes of a Cartesian coordinate plane. The coordinates of the origin are (0, 0).

Positive number: The set of numbers whose value is greater than zero.

Quadrant:  One of the four regions on a Coordinate plane formed by the intersection of the x-axis and the y-axis.

Rational number: The set of numbers that can be written in the form  where a and b are integers and .

Sign: a symbol that indicates whether a number is positive or negative.  Example: in , the  sign hows this number is read “negative four”.

y-coordinate:  The second number in an ordered pair; the position of a point relative to the horizontal axis


	Guiding Questions

	· When is graphing on the coordinate plane helpful?
· What are opposites, and how are opposites shown on a number line?
· How can I use coordinates to find the distances between points?
· How can I use number lines to find the distances between points?

	Interpretations and Reminders

	•Using number lines to model negative numbers, prove the distance between opposites, and understand the meaning of absolute value easily transfers to the creation and usage of four quadrant coordinate grids.

• Points can now be plotted in all four quadrants of a coordinate grid. The distance between points in opposite quadrants can be found using the absolute value. 

•Differences between numbers can be found by counting the distance between numbers on the grid. Actual computation with negatives and positives is handled in Grade 7.

•Students should be led to recognize the distance from zero as the absolute value or magnitude of a rational number and need multiple experiences to understand the relationships between numbers, absolute value, and statements about order.

	Misconceptions

	· Students may confuse the order of the quadrants numbering them incorrectly
· May not plot points that are positioned on the x axis or y axis correctly
· May not start at the origin when plotting and locating points
· Students may miscount units when determining distance between points

	Suggested Learning Experiences

	Procedural Fluency: (Recommended for 5 - 10 minutes each day: Fluency strategies are useful to activate student voice, solicit prior knowledge and develop fluency based on conceptual understandings.) For additional fluency practice strategies see the table at the end of this document. 
[image: ] Have students analyze the problem and engage in “Math Talk” to discuss strategies to solve the problem. 


    

                                              


Graduated Measure (The graduated measure is a quick opportunity to diagnose students’ level of comfort with the material before you begin the progression.) 

Student Directions: Select a question/problem from the table below that you feel best equipped to answer successfully.

	Beginning
	Developing
	Proficient

	Mrs. Palmer is placing a retaining wall around a garden. The coordinates of the vertices of the garden are (1, 1), (1, 5), (6, 5), and (1, 6). If each grid square has a length of 2 feet, find the perimeter of the garden.
	Melinda is building a rectangular border around her bedroom window. The coordinates of the vertices of the border are (2, 3), (4, 3), (4, 7), and (2, 7). Each grid square has a length of 12 inches. Find the perimeter of the rectangle.
	The Clayton family’s pool has vertices at the coordinates (0, 2), (0, 5), (2, 5), (2, 6), (5, 6), (5, 1), (2, 1), and (2, 2). If each grid square has an area of 9 square feet, what is the area of the pool?



Gradual Release of Responsibility
This standard should be modeled using real world examples to ensure the standard is being taught in context. Students can determine the length of a side by counting however the standard calls for the student to use the coordinates.

Focus Lesson:
Model for students finding the distance (length) of the sides using the ordered pairs and subtracting the correct coordinates. Also use this opportunity to model strategies for students to organize their distances such as in a table or list.
Entrance to Monkeys
10-0=10
Monkeys to Gorillas
7-0=7
Gorillas to Elephants
10-7=3
Elephants to Tigers
11-7=4
Tigers to Aquarium
7-3=4
Aquarium to Rhinoceros
11-7=4
Rhinoceros to Reptiles
3-0=3
Reptiles to Entrance
7-0=7

Each grid square on the zoo map below has a length of 200 feet. Find the total distance in feet around the zoo. 
[image: ]






















  
After displaying the distance (length) of the sides in a table model for students finding the total distance, in feet, around the zoo.   

                                                              
                                                             
Guided Practice:     
If the points on the coordinate plane below are the three vertices of a rectangle, what are the coordinates of the fourth vertex? How do you know? What are the length and width of the rectangle? 
[image: ]
Guide students to understand that finding the width requires the subtraction of the y-coordinates while subtracting the x-coordinates determines the length.

                                                                    Length: Subtract x-coordinates.
                                                                    Width: Subtract y-coordinates.

To determine the distance along the x-axis between the point (-4, 2) and (2, 2) a student must recognize that -4 is | | or 4 units to the left of 0 and 2 is | | or 2 units to the right of zero, so the two points are total of 6 units apart along the x-axis. Students should represent this on the coordinate grid and numerically with an absolute value expression, | | + 


Collaborative Practice:      
Students will collaboratively solve problems by finding the distances between vertices. Make certain to include coordinates in context. 

Listed below are the locations of six buildings that will be added to the above coordinate plane. 
· Bank (-8,5)
· School (-8,-6)
· Park (4,5)
· Post Office (-9,5)
· Store (-9, -6)
For items a-d, select True or False for each statement based on the given information. 
a. The bank is closer to the school than the post office is from the store. 

□True	□False
b. The distance from the bank to the school is equal to |5|+|-6|
□True	□False
c. The library has the same y-coordinate as the store.  If the library is the same distance from the store as the park is from the bank, then the x-coordinate of the library is 4. 
□True	□False
d. The distance from the bank to the post office is equal to |8|+|-9|
 □True	□False


When images are not given, encourage students to draw a diagram. 

                                     



Each grid square on the map has a length of 300 feet. The figure below represents the fencing around an apartment complex. What is the total distance of the fence?



                                                                






Independent Practice: 

                           
[image: ]                                                                   What is the distance of the fence that surrounds the building on the grid?
[image: ]
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	Additional Unit Assessments

	Assessment 
Name
	Assessment
	Assessment Type
	Standards Addressed
	Cognitive Rigor

	Distances Between Points
	

	Learning/Scaffolding Task
	MGSE6.NS.8
	DOK 2

	Nome Alaska
	

	Learning/Scaffolding Task
	MGSE6.NS.8
	DOK 2

	Symbols of Inequality & The Coordinate System
	

	Learning/Scaffolding Task
	MGSE6.NS.5 MGSE6.NS.8
	DOK 2/3


	Sounds of The Band
	

	Culminating Task
	MGSE6.NS.5 MGSE6.NS.6-6c MGSE6.NS.7-7d MGSE6.NS.8 MGSE6.G.3
	DOK 3/4

	Differentiated Supports

	
Learning Difficulty

	Students create visual models of polygons on the coordinate plane with some distances already determined for the student. 
· Provide coordinate planes for students with axis numbered and certain points already given to students.
· Create vocabulary banks with examples of Area and Perimeter on a coordinate grid.
· Translate words into pictures/diagrams to represent polygons on the grid and vertices.
· YouTube or Learn zillion video of determining distance between vertices
· Nearpod presentation app to reinforce drawing polygons and calculating the distances between the vertices.

	
High Achieving

	• Have students justifying their mathematical reasoning both orally and in writing when using the distances between vertices to solve real world problems.
• Have students create open ended questions/word problems with polygons on the coordinate plane.

	
English as a Second Language
	Students create visual models of polygons on the coordinate plane with some distances already determined for the student. 
· Provide coordinate planes for students with axis numbered and certain points already given to students.
· Create vocabulary banks with examples of Area and Perimeter on a coordinate grid.
· Translate words into pictures/diagrams to represent polygons on the grid and vertices.
· YouTube or Learn zillion video of determining distance between vertices
· Nearpod presentation app to reinforce drawing polygons and calculating the distances between the vertices.

	

	Digital Resources 
	 
· https://www.youtube.com/watch?v=1O12C9EcdFo
· https://www.youtube.com/watch?v=K-YL2JHmcrg
· https://www.engageny.org/resource/grade-6-mathematics-module-3-topic-c-lesson-18
· https://learnzillion.com/resources/73005-graph-points-in-all-four-quadrants-on-the-coordinate-plane-to-solve-real-world-and-mathematical-problems-6-ns-c-8
· http://learnzillion.com/lessonsets/192  A series of interactive online lessons and problems for 6.NS.8
· http://www.mathopenref.com/coordblank.html  Math Open Reference - Coordinate Grid - Print Blank Grids

	Print Resources
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	Manipulatives and Tools
	Geoboards, Grid Paper, Grid Whiteboards, Color Pencils, Tape                        (Create Quadrants on Desk/Floor), Classroom objects on a large teacher created grid


	Textbook Alignment

	MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

	Chapter 12 p.887–894, 895–902, 903–906, 907–914
Lesson 6: The Coordinate Plane
Lesson 7: Graph on the Coordinate Plane
Lesson 8: Polygons on the Coordinate plane
Inquiry Lab: Find the Distance on the Coordinate Plane
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	Number Talks  
	Teachers can help students develop flexibility through Number Talks. 

Number Talks (The Norms): 
1. Students engage collaboratively in mental math. 
a. (No Paper and Pencil)
2. Students discuss strategies in flexible groups for solving an open ended question. (5-10 minutes)
3. Students are not expected to come to a solution. The focus is “practice time” where students are developing higher order critical thinking skills.
4. Students share out strategies from their group in a whole group setting.
5. The same number talk may be revisited as an Exit Ticket or throughout the week to develop student’s processing skills and move towards the solution.

Also see: Jo Boaler Number Talks Videos


	Number of the Day 
	
Choose a number for the day. Ask students to tell you everything they know about that number. Give the students a number to consider each day. Students think of different ways to make that number. As you develop different number concepts in class, encourage your students to incorporate these concepts into the different ways they develop the number.


	Ordering Numbers
	Display a simple number line with two whole number coordinates, for example 0 and 1.

[image: ]
Have students work in pairs to come up with one fraction that could exist on that number line. Next ask each pair to come up to the board and insert their fraction. As more students add their numbers the task will get more difficult. Make sure students are justifying their choices verbally for the whole class. 


	Picture This
	Provide students with a graph, or chart and ask them to come up with a contextual situation that makes the picture relevant
[image: ]




Grade
5


Understanding of numbers on the number line relate the position of the number to measurement.


Grade
6


Line segments acquire direction; starting at 0 they can go in either the positive or the negative.


Grade
7


Students rely increasingly on the properties of operations to extend previous understandings to all four operations of rational numbers .













Grade
5





Grade
6


Students graph points in the quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs.


Grade
7


Students analyze graphs to develop proportional relationships.


Students graph points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context of the situation












Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.



Students learn about negative rational numbers, their relationship to positive rational numbers, and the meaning and use of absolute value.




Grade
5





Grade
6





Grade
8





Studentts  graph points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context of the situation.


Students graph points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.


 Students find the distance between two points in a coordinate system by applying the Pythagorean Theorem.












Students will  solve real world and mathematical problems involving distances leading to drawing polygons on the coordinate plane and finding  the distance between vertices. 




Grade
5


Statements like 5 > 7 could be understood in terms of having more of or less of a certain quantity... 


Grade
6


Comparing negative numbers requires closer attention to the relative positions of the numbers on the number line rather than their magnitudes.


Grade
7


Students take a glimpse at the existence of irrational numbers such as√2...












Students are presented with contexts where it makes sense both to compare the order of two rational numbers and to compare their absolute value, and where these two comparisons run in different directions. 



Some of the language used in this document is adapted from the CCSS Progressions, engageNY, Utah, Arizona, Ohio, & Georgia state resources
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6.NS Jumping Flea



Alignments to Content Standards:	6.NS.C.7





Task



A flea is jumping around on the number line.

[image: ]



a. If he starts at 1 and jumps 3 units to the right, then where is he on the number line? How far away from zero is he?



b. If he starts at 1 and jumps 3 units to the left, then where is he on the number line? How far away from zero is he?



c. If the flea starts at 0 and jumps 5 units away, where might he have landed?



d. If the flea jumps 2 units and lands at zero, where might he have started?



e. The absolute value of a number is the distance it is from zero. The absolute value of the flea’s location is 4 and he is to the left of zero. Where is he on the number line?







IM Commentary



This purpose of this task is to help students understand the absolute value of a number as its distance from 0 on the number line. The context is not realistic, nor is meant to be; it is a thought experiment to help students focus on the relative position of numbers on the number line.

[image: ][image: ] (
Illustrative Mathematics
)



 (
2
)









Edit  this solution

Solution



It would be a good idea to use a number line to illustrate these solutions.



a. If he starts at 1 and jumps 3 units to the right, then the flea is at 4. He is 4 units away from zero.



b. If he starts at 1 and jumps 3 units to the left, then the flea is at  −2. He is | − 2| = 2

units away from zero.



c. If the flea starts at 0 and jumps five units away, then he is either at  −5 or  5.



d. If the flea lands on 0 and jumped 2 units, then he started at either  −2 or 2.



e. If the absolute value of the flea’s location is 4, then he is either at −4 or 4. Since he is to the left of zero, the flea is at −4.







[image: ]6.NS Jumping Flea
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6.NS Integers on the Number

Line 1



Alignments to Content Standards:	6.NS.C.7.a





Task

[image: ]



a. Find and label the numbers −3 and −5 on the number line.



b. For each of the following, state whether the inequality is true or false. Use the number line diagram to help explain your answers.



i. −3 > −5



ii. −5 > −3



iii. −5 < −3



iv. −3 < −5







Edit this solution

Solution



a. Because 3 is three units away from 0 (and 5 is five units away from 0), we know that the number line is in increments of 1.

[image: ][image: ] (
Illustrative 
Mathematics
)



 (
2
)







-3 is located three units to the left of zero. We know this because the number 3 tells us how many units from zero the number lies, and the sign of the number tells us which side of zero the number lies. In this case, the sign is negative so we will plot the number to the left of zero.



-5 is located five units to the left of zero. We know this because the number 5 tells us how many units from zero the number lies, and the sign of the number tells us which side of zero the number lies.



Now we can plot -3 and -5.

[image: ]



b. Note: On a number line where positive numbers are to the right of zero and negative numbers are to the left of zero, numbers farther to the right are always greater than those to the left.



−3 > −5 because -3 is farther to the right than -5.



−5 < −3 because -5 is farther to the left than -3.



Statements 1 and 3 are true, while statements 2 and 4 are false.









[image: ]6.NS Integers on the Number Line 1
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6.NS Fractions on the Number

Line



Alignments to Content Standards:	6.NS.C.7.a





Task

[image: ]



[image: ][image: ] (
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)



 (
3
)

a. Find and label the numbers  4  ,


5 , − 2 , and − 3  on the number line.



3	4	3	4



b. For each of the following, state which inequality is true. Use the number line diagram to help explain your answers.





i.  (
>
)Is 4

3


5 , or is  4	5 ?

 (
<
)4	3	4







ii. Is − 2


> − 3 , or is − 2


< − 3 ?



3	4	3	4





c.  (
4
)Is − 3 closer to 0 or is


5 ? Explain how you know.

4









Solutions

Edit  this solution

Solution: Reasoning about the position relative to 1 or  −1









This solution depends on two insights:



[image: ]seeing the position of the fractions relative to 1 or −1

[image: ]seeing that thirds are bigger than fourths.

a. Mark the points -1,0,1,2 at regular intervals on a number line. For the positive



fractions, notice that


5 is


1  more than 1 = 4  and  that


4 is


1  more than 1 = 3 .



4	4	4	3	3	3



Choose a point one-fourth of the way between 1 and 2, label   it


5 . To the right of  that

4



choose the point one-third of the way between 1 and 2 and mark the   point


4 . Similarly,

3



− 3 is


1  more than −1 and − 2 is


1  more than −1. Choose a point one-fourth of  the



4	4	3	3



 (
4
)way between −1 and 0, label it − 3 . A little to the right of it is the point


1 of the way

3



 (
3
)between −1 and 0; mark it − 2 .

[image: ]



b. Note: On a number line where positive numbers are to the right of zero and negative numbers are to the left of zero, numbers farther to the right are always greater than those to the left.



 (
>
)i.  4	5

3	4



4  is to the right of

3


5 , so

4

4 
is greater than   5 .

3	4



 (
−
)ii.	2

3


> − 3



 (
4
)− 2 is to the right of − 3 , so − 2 is greater than − 3 .

3	4	3	4



c. − 3 is closer to 0 than

5 
. − 3     is three unit fractions to the left of 0, while


5 is five of



4	4	4	4

the same unit fraction to the right of   0.









Edit  this solution

Solution: Using a common denominator



Another way to plot all of these numbers on the same number line is to first find a common denominator.



A common multiple of 3 and 4 is 12, so we can use 12 as a common denominator of 4 ,

3

5 ,− 2 and − 3 twelve.



4	3	4



4

3




= 16

12




5 = 15

4	12




2	8	

−	= −

3	12




3	9	

−	= −

4	12







Now we can add more hash marks to our number line in increments of


 1 .

12





[image: ]



Finally we can plot the numbers given.

[image: ]



The remaining two parts of the question can be answered in a similar way to the first solution.









[image: ]6.NS Fractions on the Number  Line
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6.NS Above and below sea level



Alignments to Content Standards:	6.NS.C.7





Task



The table below shows the lowest elevation above sea level in three American cities.





		City	State	Elevation above sea level	Elevation below sea level



		

Denver

		

Colorado

		

5130

		



		

New Orleans

		

Louisiana

		

-8

		



		

Seattle

		

Washington

		

0

		







Finish filling in the table as you think about the following statements. Decide whether each of the following statements is true or false. Explain your answer for each one.



a. New Orleans is ∣−8∣ feet below sea level.

b. New Orleans is −8 feet below sea level.

c. New Orleans is 8 feet below sea level.

d. Seattle is 0 feet above sea level.

e. Seattle is |0∣ feet below sea level.

f. Denver is −5130 feet below sea level.

g. Denver is ∣−5130∣ feet below sea level.

h. Denver is −∣5130∣ feet below sea level.



 (
1
)

[image: ]Illustrative Mathematics

















IM Commentary



The purpose of this task is to help students interpret signed numbers in a context as a magnitude and a direction and to make sense of the absolute value of a signed number as its magnitude. The questions about the elevation of New Orleans are fairly natural: it is a standard convention to use positive numbers to represent elevations above sea level and negative numbers below sea level. However, it is possible to represent them the other way around. The questions about Denver, while they may seem unnatural, are there to see if students understand that in this kind of context, positive numbers are chosen to represent distances in an arbitrary direction relative to an arbitrary elevation, and that once the reference elevation and positive direction are chosen, the negative values can also be interpreted in the context.







Edit this solution

Solution



a. True. New Orleans is ∣−8∣ = 8 feet below sea level. We measure positive distances above sea level, so a point that is a negative "distance" above sea level is actually below sea level.

b. False. −8 feet below sea level is 8 feet above sea level....

c. True. New Orleans is 8 feet below sea level (see part  (a)).

d. True. Seattle is 0 feet above sea level because 0 feet above or below sea level is the same as being at sea level.



e. True. Seattle is ∣0∣ = 0 feet below sea level (see part (d)).

f. True. Denver is −5130 feet below sea level because if we were to measure positive distances below sea level, then negative distances (or, more accurately, a negative displacement) would be above sea level.

g. False. Denver is ∣−5130∣ = 5130 feet above sea level.

h. True. Denver is −|5130∣ = −5130 feet below sea level (see part (f)).



 (
3
)





Illustrative Mathematics







		City	State	Elevation above sea level	Elevation below sea level



		

Denver

		

Colorado

		

5130

		

-5130



		

New Orleans

		

Louisiana

		

-8

		

8



		

Seattle

		

Washington

		

0

		

0















[image: ]6.NS Above and below sea level

Typeset May 4, 2016 at 18:53:41. Licensed by Illustrative Mathematics under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License  .

image3.png

v






image4.png







image1.png







image2.png

v







image43.jpg
Which point shows Q after it is reflected across the x-axis, and then the y-axis?

y
4





image44.png
What is the value of A on the number line?

A B C D

124 132 142 150




image45.jpg
What number does H represent on the number line below?

H
>





image46.png
uadrant IT 1 Quadrant I
Q ) —

N\

Quadrant III o \Quadrant v






image47.png
Mr. Martin

using a coordinate

[
plane to design a logo. He graphs (2.2

points at (2, 4) and (2, -2). He
reflects (2, ~2) across the y-axis.
Then he reflects the new point

across the x-axis. What figure
Mr. Martin using for his logo?

2|






image48.png
Ms. Shaull is drawing  map
of the school. Her room is at
(3,4) and the gym s at (3, 4)
The liorary is a reflection

of (3. 4) across the xas. This
point Is reflected across the
yaxis o graph the offce. Wat
flgure is graphed on the map?






image49.jpg
Point (a, b) is shown.

24 6 8

.
-6 (a,b)

Plot the point ( — @, — b) on the coordinate grid below.

2 468





image50.png
12447

T Y-

o




image51.jpg
Which point shows S after it is reflected across the x-axis?

y
4





image52.jpg
—1)and (1,1)




image53.jpg
(—1,1)and (1, — 1)




image54.jpg
(—1,2)and (—2,1)




image55.jpg
@, —2)and (—1,2)




image56.emf
QuickCheck6bt.doc x


QuickCheck6bt.docx
[bookmark: _GoBack] Quick Check GSE6b

		1.

		[image: ]

               



		

		A.

		[image: ]

               



		

		B.

		[image: ]

               



		

		C.

		[image: ]

               



		

		D.

		[image: ]

               



		2.

		[image: ]

               



		

		A.

		point P



		

		B.

		point Q



		

		C.

		point R



		

		D.

		point S



		3.

		[image: ]

               



		

		A.

		point P



		

		B.

		point Q



		

		C.

		point R



		

		D.

		point S



		4.

		[image: ]

               



		5.

		Which two points lie in the same quadrant when graphed on a coordinate plane?



		

		A.

		[image: ]

               



		

		B.

		[image: ]

               



		

		C.

		[image: ]

               



		

		D.

		[image: ]

               







image7.jpg

Which point shows S after it is reflected across the x-axis?

y
4







image8.jpg

Point (a, b) is shown.

24 6 8

.
-6 (a,b)

Plot the point ( — @, — b) on the coordinate grid below.

2 468







image9.jpg

—1)and (1,1)






image10.jpg

(—1,1)and (1, — 1)






image11.jpg

(—1,2)and (—2,1)






image12.jpg

@, —2)and (—1,2)






image1.jpg

The point (2, 5) s reflected across the Z-axis. What are the coordinates of the
new point?






image2.jpg

(—2,5)






image3.jpg

(2, -5)






image4.jpg

(-5,2)






image5.jpg

(5, -2






image6.jpg

Which point shows Q after it is reflected across the x-axis, and then the y-axis?

y
4








image57.emf
Graphing on the  Coordinate Plane.docx


Graphing on the Coordinate Plane.docx


[bookmark: _bookmark4]Graphing on the Coordinate Plane	Back to Task Table



In this task, students move their thinking about distance from the horizontal number line and a vertical number line to the coordinate plane. They plot points, reflect over the x-axis or the y- axis, use opposites and absolute value to determine distances, identify and draw polygons, find the length of the sides of the polygons, and apply these techniques to the context of solving real- world mathematical problems.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., −(−3) = 3, and that 0 is its own opposite.

MGSE6.NS.6b Understand signs of number in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value or rational numbers.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real- world situation.

MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

MGSE6.G.3. Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply those techniques in the context of solving real-world mathematical problems.



STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them. Students make sense of problems involving points and polygons in the coordinate plane.

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations. Students consider the value of these numbers in relation to distance (coordinate plane).





3. Construct viable arguments and critique the reasoning of others. Students construct arguments regarding number line representations

4. Model with mathematics. Students use the coordinate plane to reflect points across the axes.

5. Use appropriate tools strategically. Students use number lines to represent situations involving positive and negative numbers.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.

7. Look for and make use of structure. Students recognize that the axes on the coordinate plane are number lines.

8. Look for and express regularity in repeated reasoning. Students relate new experiences to experiences with similar context when studying positive and negative representations of distance and quantity.



ESSENTIAL QUESTIONS

· How are opposites and absolute value related?

· How can I use absolute value to help me determine the distance between two points on a coordinate plane?

· What generalizations can I make about reflecting points across the x-axis or the y-axis?





[bookmark: _TOC_250002]Graphing on the Coordinate Plane



Number lines can be used to show numbers and their opposites. Both 3 and −3 are 3 units from zero on the number line.  Graphing points and reflecting across zero on the number line extends to graphing and reflecting points across the x-axes (horizontal number line) or the y-axis (vertical number line) on a coordinate plane.



1. On the horizontal number line, plot 7 and −7. What is the distance of each point from zero? What is the distance between 7 and −7? How does absolute value help you write a number sentence to help you find the distance between 7 and −7?





Solution

Each point is 7 units from 0.  The distance between 7 and −𝟕 is 14 units.  Absolute value helps us write a number sentence to help find the distance between 7 and −𝟕 by using the distance from 0 on the number line. |𝟕| + |−𝟕| = 𝟏𝟒.



2. On the horizontal number line, plot 5 and −5. What is the distance of each point from zero? What is the distance between 5 and −5? How does absolute value help you write a number sentence to help you find the distance between 5 and −5?





Solution

Each point is 5 units from 0.  The distance between 5 and −𝟓 is 10 units.  Absolute value helps us write a number sentence to help find the distance between 5 and −𝟓 by using the distance from 0 on the number line. |𝟓| + |−𝟓| = 𝟏𝟏.





3. On the horizontal number line, plot 2 and −2. What is the distance of each point from zero? What is the distance between 2 and −2? How does absolute value help you write a number sentence to help you find the distance between 2 and −2?









Solution

Each point is 2 units from 0.  The distance between 2 and −𝟐 is 4 units.  Absolute value helps us write a number sentence to help find the distance between 2 and −𝟐 by using the distance from 0 on the number line. |𝟐| + |−𝟐| = 𝟒.







4. On the vertical number line, plot 1 and −1. What is the distance of each point from zero? What is the distance between 1 and −1? How does absolute value help you write a number sentence to help you find the distance between 1 and −1?





Solution

Each point is 1 unit from 0.  The distance between 1 and −𝟏 is 2 units.  Absolute value helps us write a number sentence to help find the distance between 1 and −𝟏 by using the distance from 0 on the number line. |𝟏| + |−𝟏| = 𝟐.





5. On the vertical number line, plot 10 and −10. What is the distance of each point from zero? What is the distance between 10 and −10? How does absolute value help you write a number sentence to help you find the distance between 10 and −10?



Solution

Each point is 10 units from 0. The distance between 10 and −𝟏𝟏 is 20 units. Absolute value helps us write a number sentence to help find the distance between 10 and −𝟏𝟏 by using the distance from 0 on the number line. |𝟏𝟏| + |−𝟏𝟏| = 𝟐𝟏.



6. On the vertical number line, plot 8 and −8. What is the distance of each point from zero? What is the distance between 8 and −8? How does absolute value help you write a number sentence to help you find the distance between 8 and −8?







Solution

Each point is 8 units from 0.  The distance between 8 and −𝟏 is 16 units.  Absolute value helps us write a number sentence to help find the distance between 8 and −𝟏 by using the distance from 0 on the number line. |𝟏| + |−𝟏| = 𝟏𝟔.





7. The points (1, 3), (-1, 5), (-3, 3), and (4, -4) have been graphed on the coordinate plane. Reflect each point across the x-axis. What are the coordinates of the reflected points?



When the star (1, 3) is reflected across the x-axis, the new point is located at _ 	.



Solution (1,-3)



When the triangle (-1, 5) is reflected across the x- axis, the new point is located at 	.



Solution (-1, -5)



When the smiley face (-3, 3) is reflected across the x-axis, the new point is located at 	.



Solution (-3, -3)



When the lightning bolt (4, -4) is reflected across the x-axis, the new point is located at 	.



Solution (4, 4)



What similarities do you notice between the coordinates of the original point and the reflected point?



Solution

The x coordinate stays the same.  The y coordinate becomes the opposite.



GSE Grade 6 Mathematics  Unit7



8. The points (1, 3), (-1, 5), (-3, 3), and (4, -4) have been graphed on the coordinate plane. Reflect each point across the y-axis. What are the coordinates of the reflected points?



When the star (1, 3) is reflected across the y-axis, the new point is located at _ 	.



Solution (-1, 3)



When the triangle (-1, 5) is reflected across the y- axis, the new point is located at 	.



Solution (1, 5)



When the smiley face (-3, 3) is reflected across the y-axis, the new point is located at          .



Solution (3, 3)



When the lightning bolt (4, -4) is reflected across the y-axis, the new point is located at          .



Solution (-4, -4)



What similarities do you notice between the coordinates of the original point and the reflected point?



Solution

The x coordinate becomes the opposite.  The y coordinate stays the same.

Georgia Department of Education
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9. The smiley face, located at point (-4, 5), has been reflected across the y-axis. The new location of the smiley face is (4, 5).  What is the distance between

(-4, 5) and (4, 5)? Write a number sentence using the distance from the y-axis to help justify your answer.



Solution

The distance between the two points is 8 units.

|−𝟒| + |𝟒| = 𝟏

















10. A point, located at (-3, -4), has been reflected across the x-axis. The new point has the coordinates (-3, 4).  What is the distance between (-3, -4) and

(-3, 4)? Write a number sentence using the distance from the x-axis to help justify your answer.



Solution

|−𝟒| + |𝟒| = 𝟏

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7







Use the drawing of the city to help you answer questions 11-17.

[image: ]

11. What is the location of city hall? What is the location of the police station? How many blocks apart are these two buildings?



Solution

City hall is located at (0, 0), and the police station is located at (0, -4). The two buildings are 4 blocks apart.



12. What is the location of the art museum? What is the location of the animal shelter? How many blocks apart are these two buildings?



Solution

The art museum is located at (6, 1), and the animal shelter is located at (6, -2). The two buildings are 3 blocks apart.



13. What is the location of the hospital? What is the location of the cemetery? How many blocks apart are these two buildings?



Solution

The hospital is located at (-6, -4), and the cemetery is located at (3, -4). The two buildings are 9 blocks apart.



14. What is the location of the hospital? What is the location of the police station? How many blocks apart are these two buildings?



Solution

The hospital is located at (6, -4), and the police station is located at (0, -4). The two buildings are 6 blocks away.





15. The police station is being moved to its new location located at (-6, -1). Is the police station closer to, farther away from, or the same distance from the Hospital?

Solution

The police station is now three blocks away from the hospital. It was six blocks away. It is now closer to the hospital.



16. The art museum and the animal shelter are moving as well. Their movement can be described as a reflection across the y-axis. What are the coordinates of the new location for the art museum and the animal shelter? How many blocks are they from each other? Is this the same distance as in question 12?  Why or why not?



Solution

The art museum is now located at (-6, 1), and the animal shelter is now located at (-6, -2). These two buildings are three blocks apart. This is the same distance as they were in question 12 when they were located at (6, 1) and (6, -2). The reason they are the same distance apart is because when they are reflected across the y-axis the y coordinate stays the same and the x coordinate becomes the opposite.  This keeps the two buildings the same distance apart.



17. The stadium is also being moved.  Its new location can be described as a reflection across the x-axis. What is the new location of the stadium? How many blocks is the new stadium from the old stadium?



Solution

The stadium is now located at (-2, -3).  The stadium is now 6 blocks from the old stadium.





18. On a map, the library is located at (-2, 2), the city hall is located at (0, 2), and the middle school is located at (0, 0).



A. Represent the locations as points on a coordinate grid with a unit of 1 mile.



Solution

See Grid on left.



B. What shape is formed by connecting the three locations?



Solution

A triangle is formed by connecting the three locations.





C. The city council is planning to place a city park in this area. How large is the area of the planned park?



Solution

The area of the planned park is 2 square miles. The formula 𝑨 = 𝟏 𝒃𝒃 or 𝑨 = 𝒃𝒃 can be used

𝟐	𝟐

to solve this.  The base is 2 miles and the height is 2 miles.





19. On the map, the elementary school is located at

(-4, 2), the middle school is located at (2, 2), and, the high

school is located at (-4, -3).



A. Each interval on the number lines represents two miles (0 to 1 represents 2 miles). Each school forms the vertex of a rectangle.  If the district office for the school system is the fourth vertex of the rectangle, what are the coordinates?  How do you know?









Solution

The district office would be located at (2, -3). I know this because the point where the high school is located would be reflected across the y-axis or the point where

the middle school is would be reflected across the x-axis.



B. What are the length and width of the rectangle?



Solution

The length of the rectangle is 12 miles.  The width of the rectangle is 10 miles.





C. What is the perimeter of the rectangle?



Solution

The perimeter of the rectangle, found by using the formula 𝑷 = 𝟐𝟐 + 𝟐𝟐 or 𝑷 = 𝟐 + 𝟐 + 𝟐 +

𝟐, is 44 miles.



D. What is the area of the rectangle?



Solution

The area of the rectangle, found by using the formula 𝑨 = 𝟐𝟐 is 120 square miles.





Graphing on the Coordinate Plane



Number lines can be used to show numbers and their opposites. Both 3 and −3 are 3 units from zero on the number line.  Graphing points and reflecting across zero on the number line extends to graphing and reflecting points across the x-axes (horizontal number line) or the y-axis (vertical number line) on a coordinate plane.



1. On the horizontal number line, plot 7 and −7. What is the distance of each point from zero? What is the distance between 7 and −7? How does absolute value help you write a number sentence to help you find the distance between 7 and −7?

[image: ]











2. On the horizontal number line, plot 5 and −5. What is the distance of each point from zero? What is the distance between 5 and −5? How does absolute value help you write a number sentence to help you find the distance between 5 and −5?

[image: ]











3. On the horizontal number line, plot 2 and −2. What is the distance of each point from zero? What is the distance between 2 and −2? How does absolute value help you write a number sentence to help you find the distance between 2 and −2?

[image: ]



[image: ]







5. On the vertical number line, plot 10 and −10. What is the distance of each point from zero? What is the distance between 10 and −10? How does absolute value help you write a number sentence to help you find the distance between 10 and −10?

[image: ]
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4. On the vertical number line, plot 1 and −1. What is the distance of each point from zero? What is the distance between 1 and −1? How does absolute value help you write a number sentence to help you find the distance between 1 and −1?





[image: ]



7. The points (1, 3), (-1, 5), (-3, 3), and (4, -4) have been graphed on the coordinate plane. Reflect each point across the x-axis. What are the coordinates of the reflected points?



When the star (1, 3) is reflected across the x-axis, the new point is located at _ 	.



When the triangle (-1, 5) is reflected across the x- axis, the new point is located at 	.



When the smiley face (-3, 3) is reflected across the x- axis, the new point is located at 	.



When the lightning bolt (4, -4) is reflected across the x-axis, the new point is located at          .



What similarities do you notice between the coordinates of the original point and the reflected point?

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7

6. On the vertical number line, plot 8 and −8. What is the distance of each point from zero? What is the distance between 8 and −8? How does absolute value help you write a number sentence to help you find the distance between 8 and −8?





Reflect each point across the y-axis.  What are the coordinates of the reflected points?



When the star (1, 3) is reflected across the y-axis, the new point is located at _ 	.



When the triangle (-1, 5) is reflected across the y-axis, the new point is located at 	.



When the smiley face (-3, 3) is reflected across the y- axis, the new point is located at 	.



When the lightning bolt (4, -4) is reflected across the

y-axis, the new point is located at 	.



What similarities do you notice between the coordinates of the original point and the reflected point?’







9. The smiley face, located at point (-4, 5), has been reflected across the y-axis. The new location of the smiley face is (4, 5).  What is the distance between

(-4, 5) and (4, 5)? Write a number sentence using the distance from the y-axis to help justify your answer.

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7

8.  The points (1, 3), (-1, 5), (-3, 3), and (4, -4) have been graphed on the coordinate plane.







10. A point, located at (-3, -4), has been reflected across the x-axis.  The new point has the coordinates (-3, 4).

What is the distance between (-3, -4) and

(-3, 4)? Write a number sentence using the distance from the x-axis to help justify your answer.









Use the drawing of the city to help you answer questions 11-17.



































11. What is the location of city hall? What is the location of the police station? How many blocks apart are these two buildings?





12. What is the location of the art museum? What is the location of the animal shelter? How many blocks apart are these two buildings?





13. What is the location of the hospital? What is the location of the cemetery? How many blocks apart are these two buildings?





14. What is the location of the hospital? What is the location of the police station? How many blocks apart are these two buildings?

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7







15. The police station is being moved to its new location located at (-6, -1). Is the police station closer to, farther away from, or the same distance from the Hospital?





16. The art museum and the animal shelter are moving as well. Their movement can be described as a reflection across the y-axis. What are the coordinates of the new location for the art museum and the animal shelter? How many blocks are they from each other? Is this the same distance as in question 12?  Why or why not?



17. The stadium is also being moved.  Its new location can be described as a reflection across the x-axis. What is the new location of the stadium? How many blocks is the new stadium from the old stadium?





18. [image: ]On a map, the library is located at (-2, 2), the city hall is located at (0, 2), and the middle school is located at (0, 0).



A. Represent the locations as points on a coordinate grid with a unit of 1 mile.



B. What shape is formed by connecting the three locations?



C. The city council is planning to place a city park in this area.  How large is the area of the planned park?











19. [image: ]On the map, represent the locations as points on the coordinate plane.  The elementary school is located at

(-4, 2), the middle school is located at (2, 2), and, the high school is located at (-4, -3).



A. Each interval on the number lines represents 2 miles (0 to 1 represents 2 miles). Each school forms the vertex of a rectangle. If the district office for the school system is the fourth vertex of the rectangle, what are the coordinates?  How do you know?





B. What are the length and width of the rectangle?





C. What is the perimeter of the rectangle?





D. What is the area of the rectangle?
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6.NS Reflecting points over

coordinate axes



Alignments to Content Standards:	6.NS.C.6.b





Task



Below are some points in the coordinate plane:









[image: ]



a. Find the coordinates of the   points.



b. Reflect the points over the x-axis and find the coordinates of the new points: label the reflection of point A as A′, the reflection of B as B′, the reflection of C as C′, and the reflection of D as D′.

[image: ][image: ]Illustrative Mathematics





1







c. Reflect the points from (b) over the y-axis: label the reflection of point A′ as A′′, the reflection of B′ as B′′, the reflection of C′ as C′′ , and the reflection of D′ as D′′.

d. How do the points A′′, B′′, C′′ , D′′ from (c) relate to the points A, B, C, and D?





IM Commentary



The goal of this task is to give students practice plotting points and their reflections. The teacher may wish to prompt students to identify patterns in parts (b) and (c):



[image: ]When we reflect a point (p, q) over the x-axis, the x-coordinate remains the same and the y- coordinate changes signs so the image is  (p, −q).

[image: ]Similarly when we reflect a point (p, q) over the y-axis the y-coordinate stays the same but the x-coordinate changes signs so the image is  (−p, q).

This means that if we reflect over the x-axis and then the y-axis then both coordinates will change signs. Later students will learn that this combination of reflections represents a 180 degree rotation about the origin. Thus the knowledge gained in this task will help students when they study transformations in the 8th grade and high school.



In order to help identify patterns in how the coordinates of the points change, the teacher may suggest for students to make a table of the points and their images after reflecting first over the x-axis and then over the y-axis:





		Point	First Reflection (over x-axis)	Second Reflection (over y-axis)



		

A=(-5,3)

		

(-5,-3)

		

(5,-3)



		

B=(-4,-4)

		

(-4,4)

		

(4,4)



		

C=(4,-2)

		

(4,2)

		

(-4,2)



		

D=(2,1)

		

(2,-1)

		

(-2,-1)















Edit  this solution

Solution



a. The coordinates of A are (−5, 3) since A is five units to the left of intersection of the  axes and 3 units up. Similarly the coordinates of B are (−4, −4) while C = (4, −2) and  D = (2, 1).

b. Below is a picture of the reflection of each of the four points over the x-axis:







[image: ]



We have A = (−5, 3). Reflecting over the x-axis does not change the x-coordinate but



changes the sign of the y-coordinate. So A′


= (−5, −3). If we were to fold the plane



along the x-axis, the points A and A′ match up with one another. The same calculations work for the other points: in each case, the x-coordinate does not change and the y- coordinate changes sign.



c. Below is a picture of the original points, their reflections over the x-axis and then the reflections of the new points over the y-axis:







Illustrative Mathematics













































Looking again at A′ and A′′, we have A′ = (-5,-3) and A′′ = (5,-3). Reflecting over the y- axis does not change the y-coordinate but it changes the sign of the x-coordinate.

d. The reflection over the x-axis changes the sign of the y-coordinate and the reflection over the x-axis changes sign of the y-coordinate. So the coordinates of P′′ are opposite those of P. For example, A = (-5,3) and A′′ = (5,-3). If we draw a line segment between A and A′′ its midpoint lies at the origin (0,0), and the same is true for all other points.







[image: ]6.NS Reflecting points over coordinate axes
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		5.

		Which of the following sets of coordinates produces a trapezoid when plotted on a coordinate plane?



		

		A.

		[image: ]

               



		

		B.

		[image: ]

               



		

		C.

		[image: ]

               



		

		D.

		[image: ]

               







image7.jpg

Aset of points is shown.
(0,1).(8,1).(=3, —4).(5, —4)

Cole connects the points to make a polygon. Which best describes the shape he
draws?






image8.jpg

Which graph shows a triangle with vertices ( — 4,4), (— 2, —1),and (2,3) ?
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Arectangle is drawn on a coordinate plane and has vertices at ( — 4, 9), (5,9),
(5, —2),and ( — 4, — 2). How many units longer is the width of this rectangle
than its length?
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Two vertices of a rectangle are located at (3, 4) and (9, 4). The area of the
rectangle is 42 square units. Which of the following could be the coordinates of
the other two vertices of the rectangle?
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6.NS Distances between Points

Task

Some points are shown in the coordinate plane below.

l'!r-"

Fe 54 o)

a. What is the distance between points B & C?

b. What is the distance between points D & B?



https://www.illustrativemathematics.org//content-standards/6/NS/C/8



o Illustrative
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c. What is the distance between points D & E?

d. Which of the points shown above are 4 units away from (—1, —3) and 2 units away
from (3,—1)?

IM Commentary

The purpose of this task is for students to solve a mathematical problem using points
in the coordinate plane. This task also helps lay the foundation for understanding
operations on signed numbers without formally introducing those notions, which are
not expected until 7th grade (see 7.NS.1). Students will not have the full machinery
needed to find distances between two arbitrary points in the plane until they have
studied the Pythagorean Theorem in 8th grade. However, it is straightforward for them
to find horizontal and vertical distances, which mirrors how one might represent sums
and differences of signed numbers on a number line. The solution for the first part
shows how these questions can be represented using absolute values (as described in
standard 6.NS.C.8), although students are unlikely to make this connection without
being asked to do so. If students are asked to solve this problem on their own first, it
could be used to launch a discussion of the relationship between the the absolute
value of coordinates of points in the plane and their distance to the respective axes.

Please note that students will have to assume that the points have integer coordinates,
which is reasonable but worth mentioning.

Solution

a. The distance between points B and C is 5 units, as indicated below.



/solutions/608/edit
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Fe 54 o)

We can determine the distance between points B and C by counting the units between
the two points since they are on the same vertical line which happens to be a grid line.

We can also note that the coordinates for B are (3,2) and so itis |2| units above the x-
axis. Similarly, the coordinates for C are (3, —=3), so it is |-3]| units below the x-axis.
Thus, the distance between B and C'is

RI+1-31=5
units.

b. The distance between points D and B is 7 units, as indicated below.





o Illustrative
I \ ‘ Mathematics

Ly
54
44
LW |

Ae 24 oB
14

5 4 4 3 4 T 7] 3 4

-1 4+
.
34 oC
-44

Fe 54 o))

c. The distance between points D and E is 4 units, as indicated below.
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d. Point C is the only one of points A, ... E that is both 4 units away from (—1, —3) and
2 units away from (3, —1). There is another point that satisfies these two criteria (which
is the other intersection point of the circle of radius 4 and circle of radius 2 shown
below), but it does not have integer coordinates and is not one of the points identified
in the task statement.
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6.NS Nome, Alaska

Task

The high and low temperatures, in degrees Fahrenheit, are plotted in the coordinate
plane for 8 days in Nome, Alaska.
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a. What was the warmest high temperature?
b. What was the coldest low temperature?

c. What was the biggest same-day difference between the high and low temperature?
On what day did it occur?

IM Commentary

The purpose of this task is for students to solve a real-world problem by interpreting
and comparing points in the coordinate plane. This task focuses students' attention on
the y-values of the points, asking for the greatest y-value and the least y-value, as well





o Illustrative
I \ ‘ Mathematics

as the greatest difference between y-values when the x-values are the same. Students
should be solving similar problems that focus on the x-values, as well as problems that
ask about both x- and y-values. Note that comparisons in grade 6 are limited to points
that have one coordinate the same. In grade 6, students do not need to understand
that the difference corresponds to a subtraction expression; they should be using the
geometry of the coordinate plane to answer the questions.

Temperature is one of the best contexts to introduce ideas about signed numbers to
students, because the experience of hotter and colder are nearly universal, and both
Celsius and Fahrenheit temperature scales have a zero value for which negative values
are possible to experience. The Fahrenheit scale has the advantage of being familiar to
students in the US; the Celsius scale has the advantage that more people have real-life
experience with negative values. Students should have opportunities to build up both
their intuition and their ability to abstract about each scale (MP2).

Solution

a.28°F

b. =3°F

c. There is a 10 degree difference between the high and low temperature on days 3
and 7.

Typeset May 4, 2016 at 21:44:13. Licensed by under a
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In this task, students will plot points on a number line and a coordinate grid. Students will also use absolute value to determine distance between two points. In addition, students will write inequality statements to show the relationship between two numbers.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value or rational numbers.

MGSE6NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real- world contexts.

MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.



STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them. Students make sense of problems involving points in the coordinate plane.

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations. Students consider the value of these numbers in relation to distance (number lines).

3. Construct viable arguments and critique the reasoning of others. Students construct arguments regarding number line representations.

4. Model Mathematics. Students use number lines to compare number and represent inequalities in mathematical and real-world contexts.

5. Use appropriate tools strategically. Students use number line to represent situations involving positive and negative numbers.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.

7. Look for and make use of structure. Recognizing that the axes on the coordinate plane are number lines.

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7







8. Look for and express regularity in repeated reasoning. Students relate new experiences to experiences with similar context when studying positive and negative representations of distance and quantity.



ESSENTIAL QUESTIONS

· When are negative numbers used and why are they important?

· Why is it useful for me to know the absolute value of a number?

· How do I plot points on the coordinate plane?

· How do I write inequalities using the > and < symbol?

· How is the absolute value of a number used to determine its distance on the coordinate plane?

· How can I use vertical and horizontal number lines to solve problems?

· How do I compare and order rational numbers.





Learning Task: Symbols of Inequalities and the Coordinate System



As a middle school student, you are very familiar with the equal sign.  You know that in order for two numbers to be equal, they must have the same value. Mathematicians also deal with symbols of inequality such as greater than (>) and less than(<). These two symbols of inequality can help us compare rational numbers.





1. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Mary lives 3 blocks east of the grocery store and Julia lives 5 blocks west of the grocery store. Plot the location of each house, and give the coordinates of Mary’s house and Julie’s house. How far does each girl live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each girl lives from the grocery store.



Solution

There should be a point located at (0, 3) to represent

Mary’s house and a point located at (0, -5) to represent Julia’s house. Mary lives 3 blocks from the store and Julia lives five blocks from the store. Julia lives the greater distance from the store.  The inequality statements are 𝟓 > 3 and 𝟑 < 5.





2. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Musa lives 3 blocks east of the grocery store and Andre lives 5 blocks east of the grocery store. Plot the location of each house, and give the coordinates of Musa’s house and Andre’s house. How far does each boy live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each boy lives from the grocery store.



Solution

There should be a point located at (0, 3) to represent Musa’s house and a point located at (0, 5) to represent

Andre’s house.  Musa lives 3 blocks from the grocery store and Andre lives five blocks from the grocery store.  Andre lives a greater distance from the store.  The inequality statements are

𝟓 > 3 and 𝟑 <  5.





3. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Madison lives three blocks west of the grocery store and Gavin lives 5 blocks west of the grocery store.  Plot the location of each house, and give the coordinates of Madison’s house and Gavin’s house. How far does each person live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each person lives from the grocery store.



Solution

There should be a point located at (0, -3) to represent Madison’s house and a point located at (0, -5) to represent Gavin’s house. Madison lives 3 blocks from the grocery store and Gavin lives five blocks from the grocery store. Gavin lives a greater distance from the store. The inequality statements are 𝟓 > 3 and 3 < 5.





































4. [image: ]There are two thermometers at the right. Write two inequality statements to describe the relationship between the two thermometers.



Solution

The inequality statements are 𝟔𝟏 > 20 and 𝟐𝟏 < 60.





5. [image: ]There are two thermometers at the right. Write two inequality statements to describe the relationship between the two thermometers.



Solution

The inequality statements are − 𝟑 > −7 and −𝟕 < −3.





6. Below is a chart showing the average depth of many of the world’s oceans.



		Depth's of the World’s Oceans



		OCEAN

		Average Depth (feet)



		Pacific Ocean

		15200 feet



		Atlantic Ocean

		12900 feet



		Indian Ocean

		13000 feet



		Arctic Ocean

		4000 feet







A. Draw a vertical number line with 0 as sea level to represent the depth of the oceans. Be careful when determining your scale and interval.



SolutionSea Level (0)



Arctic Ocean (-4000)





Atlantic Ocean (-12900)

Indian Ocean (-13000)

Pacific Ocean (-15200)









B. Write two inequality statements to compare the following:



1. The relationship between the Pacific Ocean and the Atlantic Ocean.



Solution

The  inequality  statements  are  −𝟏𝟐𝟏𝟏𝟏   >   −15200   and  −𝟏𝟓𝟐𝟏𝟏   < −12900.



2. The relationship between the Indian and the Arctic Ocean.



Solution

The inequality statements are −𝟒𝟏𝟏𝟏 > −13000 and −𝟏𝟑𝟏𝟏𝟏 < −4000.





3. The relationship between the Atlantic Ocean and the Indian Ocean.



Solution

The  inequality  statements  are  −𝟏𝟐𝟏𝟏𝟏   >   −13000   and  −𝟏𝟑𝟏𝟏𝟏   < −12900.



4. The relationship between the Pacific Ocean and the Arctic Ocean.



Solution

The inequality statements are −𝟒𝟏𝟏𝟏 > −15200 and −𝟏𝟓𝟐𝟏𝟏 < −4000.



7. Brian has a checkbook balance of −$23.45, and Kristen has a checkbook balance of −18.42. Write a statement of inequality to represent the situation. Who owes more money, Brian or Kristen?



Solution

The inequality statements are −𝟏𝟏. 𝟒𝟐 > −23.45 and −𝟐𝟑. 𝟒𝟓 < −18.42. Brian owes more money than Kristen and Kristen owes less money than Brian.



8. Robin and Trey love the cold weather. In fact, the colder the weather, the happier Robin and Trey are. Both Robin and Trey have very precise thermometers that measure the temperature to the nearest tenth of a degree. The temperature in Robin’s location is −6.8℃ and the weather in Trey’s location is −14.2℃.  Trey tells Robin that his location is warmer than her location because 14.2 is greater than 6.8, but Robin disagrees with Trey. Plot the two temperatures on a number line. Then write two statements of inequality to represent the situation. Is Robin or Trey colder?



Solution

The inequality statements are – 𝟔. 𝟏 > −14.2 and −𝟏𝟒. 𝟐 < −6.8. Trey’s location is colder than Robin’s location or Robin’s location is warmer than Trey’s location.

T	R



-20	-10	0



9. Lynn and Max are divers. Lynn’s depth gauge says she is 43.6 feet deep. Max’s depth gauge says that he is 54.2 feet deep.  Who is closer to the surface?  Write two statements of inequality to describe the situation.



Solution

The inequality statements are – 𝟒𝟑. 𝟔 > −54.2 and – 𝟓𝟒. 𝟐 < −43.6. Therefore, Lynn is closer to the surface.





Learning Task: Symbols of Inequalities and the Coordinate System



As a middle school student, you are very familiar with the equal sign. You know that in order for two numbers to be equal, they must have the same value. Mathematicians also deal with symbols of inequality such as greater than (>) and less than (<). These two symbols of inequality can help us compare rational numbers.

Solve the following problems on the coordinate plane or number line. Use the coordinate plane or number line to help you explain your answer. You should also write a statement of inequality to justify your answer.





1. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Mary lives 3 blocks east of the grocery store and Julia lives 5 blocks west of the grocery store. Plot the location of each house, and give the coordinates of Mary’s house and Julie’s house. How far does each girl live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each girl lives from the grocery store.



















2. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Musa lives 3 blocks east of the grocery store and Andre lives 5 blocks east of the grocery store. Plot the location of each house, and give the coordinates of Musa’s house and Andre’s house. How far does each boy live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each boy lives from the grocery store.





3. A grocery store is located in the center of the town at the right.  The coordinates of the store are (0, 0), and the store is represented by a star. Madison lives three blocks west of the grocery store and Gavin lives 5 blocks west of the grocery store. Plot the location of each house, and give the coordinates of Madison’s house and Gavin’s house.  How far does each person live from the store? Who lives a greater distance from the store? Write two inequality statements to compare the distance that each person lives from the grocery store.















4. [image: ]There are two thermometers at the right. Write two inequality statements to describe the relationship between the two thermometers.



























5. [image: ]There are two thermometers at the right. Write two inequality statements to describe the relationship between the two thermometers.





6. Below is a chart showing the average depth of many of the world’s oceans.



		Depth's of the World’s Oceans



		OCEAN

		Average Depth (feet)



		Pacific Ocean

		15200 feet



		Atlantic Ocean

		12900 feet



		Indian Ocean

		13000 feet



		Arctic Ocean

		4000 feet







A. Draw a vertical number line with 0 as sea level to represent the depth of the oceans. Be careful when determining your scale and interval.





















B. Write two inequality statements to compare the following:

1. The relationship between the Pacific Ocean and the Atlantic Ocean.







2. The relationship between the Indian and the Arctic Ocean.







3. The relationship between the Atlantic Ocean and the Indian Ocean.







4. The relationship between the Pacific Ocean and the Arctic Ocean.





7. Brian has a checkbook balance of −$23.45, and Kristen has a checkbook balance of −18.42. Write a statement of inequality to represent the situation. Who owes more money, Brian or Kristen?

















8. Robin and Trey love the cold weather. In fact, the colder the weather, the happier Robin and Trey are. Both Robin and Trey have very precise thermometers that measure the temperature to the nearest tenth of a degree. The temperature in Robin’s location is −6.8℃ and the weather in Trey’s location is −14.2℃.  Trey tells Robin that he is warmer than she is because 14.2 is greater than 6.8, but Robin disagrees with Trey. Plot the two temperatures on a number line. Then write two statements of inequality to represent the situation.  Is Robin or Trey colder?

























9. Lynn and Max are divers. Lynn’s depth gauge says she is 43.6 feet deep. Max’s depth gauge says that he is 54.2 feet deep.  Who is closer to the surface?  Write two statements of inequality to describe the situation.
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In this task, students plan the placement of the percussion of a marching band on a coordinate grid.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., −(−3) = 3, and that 0 is its own opposite.

MGSE6.NS.6b Understand signs of number in ordered pairs as indicating locations in quadrants of the coordinate plane; recognize that when two ordered pairs differ only by signs, the locations of the points are related by reflections across one or both axes.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value or rational numbers.

MGSE6NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real- world contexts.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real- world situation.

MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order. MGSE6.NS.8 Solve real-world and mathematical problems by graphing points in all four quadrants of the coordinate plane. Include use of coordinates and absolute value to find distances between points with the same first coordinate or the same second coordinate.

MGSE6.G.3. Draw polygons in the coordinate plane given coordinates for the vertices; use coordinates to find the length of a side joining points with the same first coordinate or the same second coordinate. Apply those techniques in the context of solving real-world mathematical problems.



STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them. Students make sense of problems involving points and polygons in the coordinate plane.

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations.





3. Construct viable arguments and critique the reasoning of others. Students construct and critiques arguments regarding number line and coordinate plane representations.

4. Model with mathematics. Students use number lines and coordinate planes to compare numbers in real-world contexts.

5. Use appropriate tools strategically. Students select and use tools such as two-color counters, number line models and the coordinate plane to represent situations involving positive and negative numbers.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.

7. Look for and make use of structure. Students relate the structure of number lines to values of rational numbers as they use the coordinate plane.

8. Look for and express regularity in repeated reasoning. Students relate new experiences to experiences with similar contexts when studying positive and negative representations of  distance and quantity. In the study of absolute value, students demonstrate repeated reasoning by showing that both positive and negative quantities represent the same distance from zero



ESSENTIAL QUESTIONS

· Why is it useful for me to know the absolute value of a number?

· Why is graphing on the coordinate plane helpful?

· How do I use positive and negative numbers to represent quantities in real-world contexts?

· How do statements of inequality help me place numbers on a number line?



MATERIALS

Paper Pencil

Graph Paper



TASK COMMENTS

Students justify thinking use distance, absolute value, opposites, number lines, coordinates, and positive and negative numbers. Students also revisit concepts learned earlier such as area and perimeter and computing fluently with multi-digit numbers using standard algorithms. Students must solve problems using real-world contexts. In addition, students must communicate mathematically to help justify solutions.





[bookmark: _TOC_250000]Culminating Task: Sounds of the Band



Part I: Planning



You are the child of a high school band director.  Your dad knows that you are studying about the coordinate plane, absolute value, opposites, and positive and negative numbers.  He is seeking your assistance with planning his next competition. Of course, you will be paid for your work so that you can purchase those items you have been wanting.



Below is a coordinate graph.  The area that will be used is 36 feet wide by 36 feet long. The graph is used to help plan the location of the band members. One of the requirements of the competition is that members of the percussion section take the same number of steps from the origin to their position.  In addition, each point in the coordinate plane has a matching point when reflected over the x and y axes in order to create a visually pleasing, symmetrical program. The final requirement is that diagonal moves may not be used.



1. There are ten members of the percussion section. Create a visual representation of where the band members will be placed on the field.



Solution

Answers will vary;

Students should place ten members on the coordinate grid. Those members should be placed in four different quadrants and each quadrant must be symmetrical to the others.









2. Label the coordinates for the location of each of the band members. How far from the origin is each band member?



Solution

Answers will vary.

(2, 4); (3, 3); (0, 6); (2, -4); (-2, -4); (0, -6); (-3, 3); (-2, 4)

In the example below, all points are 6 units (18 feet) from the origin.



3. What patterns or relationships do you see among the coordinates?



Solution

Answers will vary.

Students should discuss distance from the origin and ordered pairs as reflections across the x- axis and y-axis. Students should also comment about the relationships between the x and y coordinates (Ex: For a reflection over the x-axis: The x coordinate stays the same. The y coordinate becomes the opposite, and for a reflection over the y-axis: The x coordinate becomes the opposite.  The y coordinate stays the same)







During the second part of the competition, two schools bring their percussion sections together for a performance. There are now sixteen members. Your job is to create identical quadrilaterals using four members in each quadrant.  The coordinate plane must be symmetrical when folded on the x axis and the y axis.



This time, the child of the other band director is helping. That child has already placed four of the band members.



4. Place the remaining members of the band.



Solution

See coordinate plane.

5. What is the area of each quadrilateral?



Solution

The area of each quadrilateral can be found by using the formula A=lw. The length of each rectangle is 12 feet and the width of each rectangle is 9 feet. Therefore, the area is 108 square feet.





6. What is the perimeter of each quadrilateral?



Solution

The perimeter of each quadrilateral can be found by using the formula P = 2l + 2w or P =  l + l + w + w.  The length of each rectangle is 12 feet and the width of each rectangle is 9 feet.

Therefore, the perimeter of the rectangle is 42 feet.



7. How do you know that each quadrilateral is identical?



Solution

Answers will vary.

Students can discuss the fact that the area and perimeter are the same. They can tell that each rectangle was created by reflecting one of the other rectangles across the x and y-axis.



8. Justify that each quadrilateral is a “mirror image” of the other quadrilaterals.



Solution

Answers will vary.

Student justification should include ideas such as distances between points and ideas about reflections of points (Ex: For a reflection over the x-axis: The x coordinate stays the same. The y coordinate becomes the opposite, and for a reflection over the y-axis: The x coordinate becomes the opposite.  The y coordinate stays the same)



9. Look at the quadrilateral in Quadrant I.  What are the locations of the band members?



Solution

(2, 1), (5, 1), (5, 5), and (2, 5)



10. What are the locations of the band members in Quadrant IV? What is the relationship between the coordinates of the band members in Quadrant IV as related to the coordinates of band members Quadrant I?



Solution

The locations of the band members in Quadrant IV are (2, -1), (5, -1), (5, -5), and (2, -5). Because figure the figure in quadrant IV was created by flipping the figure in Quadrant I over the x-axis, the x coordinate stays the same.  The y coordinate becomes the opposite.



11. What are the locations of the band members in Quadrant II?  What is the relationship between the coordinates of the band members in Quadrant II as related to the coordinates of band members in Quadrant I?



Solution

The locations of the band members in Quadrant II are (-2, 1), (-5, 1), (-5, 5), and (-2, 5). Because figure the figure in quadrant II was created by flipping the figure in Quadrant I over the y-axis, the x coordinate becomes the opposite.  The y coordinate stays the same.





During the third part of the competition, your mom, a sixth grade mathematics teacher, decides to help your dad place the members of the percussion section. She places the 12 band members that you see below.













































12. What is the area of each triangle?



Solution

The area of a triangle can be found by using the formula 𝑨 = 𝟏 𝒃𝒃 or 𝑨 = 𝒃𝒃. The base of the

𝟐	𝟐

triangle is 9 feet and the height of the triangle is 12 feet.  Therefore, the area of the triangle is

54 square feet.



13. What is the distance of the points (3, 5) and (3, -5) from the x-axis? What is the distance of those two points from each other?



Solution

The distance of (3, 5) from the x-axis is 5 units. The distance of (3, -5) from the x-axis is 5 units.  The distance of those two points from each other is 10 units.



14. What is the distance of the points (-6, 5) and (6, 5) from the y-axis? What is the distance of those two points from each other?





Solution

The distance of (-6, 5) from the y-axis is 6 units. The distance of (6, 5) from the y-axis is 5 units.  The distance of those two points from each other is 10 units.



15. Given the point (6, -1), what are the coordinates if the point is reflected across the x-axis? Given the point (6, -1), what are the coordinates if the point is reflected across the y-axis?



Solution

Given the point (6, -1), the point that has been reflected across the x-axis is (6, 1). The point that has been reflected across the y-axis is (-6, -1).



16. Given the point (-3, 5), what are the coordinates if the point is reflected across the x-axis? Given the point (-3, -5), what are the coordinates if the point is reflected across the y-axis? Solution

Given the point (-3, 5), the point that has been reflected across the x-axis is (-3, -5). The point that has been reflected across the y-axis is (3, 5).



17. If all students start at the origin, which student or students walk the greatest distance to the assigned location? Remembering that students cannot walk diagonally, give the location of those students as an ordered pair. How far did those students walk? Write a number sentence using absolute value to prove your answer.



Solution

The students that walk the greatest distance are those students located at (-3, 5), (3, 5), (3, -5), and (-3, -5). All of the above students walked a distance of 24 feet. |𝟏| + |𝟏𝟓| = 𝟐𝟒.



18. Which point, (3, -1) or (3, -5), is a greater distance from the x-axis? Prove your answer using a statement of inequality.



Solution

The point (3, -5) is a greater distance from the x-axis. |−𝟏| < |−𝟓| or |−𝟓| > |−𝟏|.







19. Which point, (-3, -1) or (-6, 1), is a greater distance from the y-axis? Prove your answer using a statement of inequality.



Solution

The point (-6, -1) is a greater distance from the y-axis. |−𝟑| < |−𝟔| or |−𝟔| > |−𝟑|.





Part II: Pay Day



Your dad is now going to pay you for your help. You helped your dad for a total of five hours. He is paying you $4.50 for each hour that you helped him.



1. How much money does he give you?



Solution

You earn $4.50 multiplied by 5 hours for a total of $22.50.



2. If you have $32.04 already saved, how much money do you have now?



Solution

You have $32.04 plus $22.50 for a total of $54.54.



3. You want to purchase a shirt that will cost $54.98 with tax. How much money do you need to save?



Solution

You need $0.44 to buy the shirt ($54.98 - $54.54).





CULMINATING TASK: SOUNDS OF THE BAND

Part I: Planning



You are the child of a high school band director. You dad knows that you are studying about the coordinate plane, absolute value, opposites, and positive and negative numbers. He is seeking your assistance with planning his next competition. Of course, you will be paid for your work so that you can purchase those items you have been wanting.



Below is a coordinate graph.  The area that will be used is 36 feet wide by 36 feet long. The graph is used to help plan the location of the band members. One of the requirements of the competition is that members of the percussion section take the same number of steps from the origin to their position. In addition, each point in the coordinate plane has a matching point when reflected over the x and y axes in order to create a visually pleasing, symmetrical program. The final requirement is that diagonal moves may not be used.



1. There are ten members of the percussion section. Create a visual representation of where the band members will be placed on the field.



[image: ]

2. Label the coordinates for the location of each of the band members. How far from the origin is each band member?





3. What patterns or relationships do you see among the coordinates?



During the second part of the competition, two schools bring their percussion sections together for a performance. There are now sixteen members. Your job is to create identical quadrilaterals using four members in each quadrant.  The coordinate plane must be symmetrical when folded on the x axis and the y axis.



This time, the child of the other band director is helping. That child has already placed four of the band members.



4. Place the remaining members of the band.





5. What is the area of each quadrilateral?







6. What is the perimeter of each quadrilateral?







7. How do you know that each quadrilateral is identical?





8. Justify that each quadrilateral is a “mirror image” of the other quadrilaterals.















9. Look at the quadrilateral in Quadrant I.  What are the locations of the band members?















10. What are the locations of the band members in Quadrant IV? What is the relationship between the coordinates of the band members in Quadrant IV as related to the coordinates of band members Quadrant I?

















11. What are the locations of the band members in Quadrant II?  What is the relationship between the coordinates of the band members in Quadrant II as related to the coordinates of band members in Quadrant I?

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7







During the third part of the competition, your mom, a sixth grade mathematics teacher, decides to help your dad place the members of the percussion section. She places the 12 band members that you see below.





12. What is the area of each triangle?











13. What is the distance of the point (3, 5) and (3, -5) from the x-axis? What is the distance of those two points from each other?











14. What is the distance of the point (-6, 5) and (6, 5) from the y-axis? What is the distance of those two points from each other?





15. Given the point (6, -1), what are the coordinates if the point is reflected across the x-axis? Given the point (6, -1), what are the coordinates if the point is reflected across the y-axis?







16. Given the point (-3, 5), what are the coordinates if the point is reflected across the x-axis? Given the point (-3, -5), what are the coordinates if the point is reflected across the y-axis?







17. If all students start at the origin, which student or students walk the greatest distance to the assigned location? Remembering that students cannot walk diagonally, give the location of those students as an ordered pair. How far did those students walk? Write a number sentence using absolute value to prove your answer.













18. Which point, (3, -1) or (3, -5), is a greater distance from the x-axis? Prove your answer using a statement of inequality.











19. Which point, (-3, -1) or (-6, -1), is a greater distance from the y-axis? Prove your answer using a statement of inequality.





Part II: Pay Day



Your dad is now going to pay you for your help. You helped your dad for a total of five hours. He is paying you $4.50 for each hour that you helped him.



1. How much money does he give you?













2. If you have $32.04 already saved, how much money do you have now?















3. You want to purchase a shirt that will cost $54.98 with tax. How much money do you need to save?
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6.G Polygons in the Coordinate

Plane



Alignments to Content Standards:	6.G.A.1	6.G.A.3





Task



The vertices of eight polygons are given below. For each polygon:



[image: ]Plot the points in the coordinate plane and connect the points in the order that they are listed.

[image: ][image: ]Color the shape the indicated color and identify the type of polygon it is. Find the area.

a. The first polygon is GREY and has these vertices:



(−7, 4) (−8, 5) (−8, 6) (−7, 7) (−5, 7) (−5, 5) (−7, 4)



b. The second polygon is ORANGE and has these vertices:



(−2, −7) (−1, −4) (3, −1) (6, −7) (−2, −7)



c. The third polygon is GREEN and has these vertices:



(4, 3) (3, 3) (2, 2) (2, 1) (3, 0) (4, 0) (5, 1) (5, 2) (4, 3)



d. The fourth polygon is BROWN and has these vertices:



(0, −10) (0, −8) (7, −10) (0, −10)



e. The fifth polygon is PURPLE and has these vertices:



(−8, −5) (−8, −8) (−5, −8) (−5, −5) (−8, −5)



f. The sixth polygon is PINK and has these vertices:

[image: ][image: ]Illustrative Mathematics
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(9, −1) (6, 1) (6, −3) (9, −1)



g. The seventh polygon is BLUE and has these vertices:



(−6, −4) (−6, 1) (−9, 1) (−9, −4) (−6, −4)



h. The eighth polygon is YELLOW and has these vertices:



(−5, 1) (−3, −3) (−1, −2) (0, 3) (−3, 3) (−5, 1)







IM Commentary



The purpose of this task is for students to practice plotting points in the coordinate plane and finding the areas of polygons. This task assumes that students already understand how to find areas of polygons by decomposing them into rectangles and triangles; see, for example, 6.G Finding Areas of Polygons.







Edit this solution

Solution



[image: ]Here are the figures:











[image: ]





a. The grey polygon is a hexagon.



b. The orange polygon is a quadrilateral.



c. The green polygon is an octagon.



d. The brown polygon is a triangle.



e. The purple polygon is a square.



f. The pink polygon is a triangle.



g. The blue polygon is a rectangle.









h. The yellow polygon is a pentagon.



There are many ways to find the areas of the polygons. One way is to break each one up into triangles and rectangles. Here is one way to do that:

[image: ]



a. The grey polygon has an area of 7 square units.



b. The orange polygon has an area of 28.5 square units.



c. The green polygon has an area of 7 square units.



d. The brown polygon has an area of 7 square units.









e. The purple polygon has an area of 9 square units.



f. The pink polygon has an area of 6 square units.



g. The blue polygon has an area of 15 square units.



h. The yellow polygon has an area of 19.5 square units.









[image: ]6.G Polygons in the Coordinate Plane
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6.G Walking the Block



Alignments to Content Standards:	6.G.A.3





Task







[image: ]



Here is a map of part of Downtown Salt Lake City. You are starting at the corner of 11th Ave. and D St. (on the star).



a. If you walk East to I St., South to 7th Ave., West to D St. and then North to your starting point, how many blocks will you have walked in total? Describe the shape of your path.



b. Draw and describe in words at least two different ways that you can walk exactly 8 blocks and end up where you started.

[image: ][image: ]Illustrative Mathematics
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c. Jessica said the path she took on her walk enclosed a polygon that had an area of 6 square blocks. Draw some possible shapes that her walk could have taken. Was her path necessarily rectangular?







IM Commentary



The purpose of this task is for students to apply the calculation of distances on a coordinate plane to a real life context (6.G.3). Though explicit coordinates are not given   in the problem, the reasoning behind finding the side lengths of the rectangles in the plane is present and this activity could prepare for formalizing of this with the       Cartesian coordinate plane later on. The teacher could also have students put a    Cartesian coordinate system on the map. The could, for example, choose (0,0) for the starting point of the walk and then describe the path using coordinates, putting appropriate integer coordinates at each street    intersection.



The task affords students the opportunity to reason abstractly and quantitatively (MP2)   as they map out routes and then describe in words (and possibly coordinates) their location. Students could also make use of structure (MP7) to find shortcuts to part (b)   and then reason about part (c). For part (c), students could also share out different solutions and critique each other's reasoning on whether their path forms a polygon     that has the correct area in square blocks   (MP3).



To support students working on this task, it could be useful to provide colored pencils     for the routes in parts (a), (b), & (c). Alternatively, the map could be printed and slid into plastic sleeves and students could draw various routes with expo or vis a vis markers.



An initial conversation may need to happen around directions (north being "up" as indicated in the drawing). The students may note that the "blocks" are not perfect squares but the term "block" is used to define how far a person can walk on one side of the street without crossing any other streets and how it applies to the north-south and east-west directions even though they aren't perfect squares. Some students may think to walk down one side of the street and then cross, then walk back on the other side of the street. This scenario should still be considered an out and back path because they are are on the same block as described above.







Edit  this solution

Solution









a. You will have walked 5 blocks West, 4 blocks South, 5 blocks East and 4 blocks North for a total of 18 blocks. This is shown below. You start at the star and then go around the boundary of the rectangle in the clockwise direction.







[image: ]



b. Solutions will vary, but here are a few options:
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i. Walk east 2 blocks to F St, south 2 blocks to 9th Ave., west 2 blocks to D st. and then 2 blocks north to the starting point: this path follows the square in the picture above.



ii. Walk 1 block west to C St., 3 blocks south to 8th ave., 1 blocks east to D st. and then 3 blocks North to the starting point: this path follows the rectangle in the picture above.



iii. Walk around 1 square block twice.



iv. Walk 4 blocks east on 11th avenue and then turn around and walk 4 blocks back to the west.



c. Below is an example of a rectangular route that meets the criteria. There are many non-rectangular paths that enclose an area of 6 square blocks: L-shaped regions, cross-shaped regions, etc.





4
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		4.

		Marjorie is standing atop Driskill Mountain, the highest point in Louisiana, 166 meters above sea level. Kendall is standing in New Orleans at the lowest point in Louisiana, at –3 meters above sea level. What is the difference in elevation between where Marjorie and Kendall are standing, in meters?



		5.

		The lowest score at the Rolling Hills Golf Tournament was –13. The highest score was +18. What was the range of the scores at the tournament?



		

		A.

		–13



		

		B.

		18



		

		C.

		31



		

		D.

		41



		6.

		The lowest temperature ever recorded on Earth is –129°F. The highest temperature ever recorded on Earth is 136°F. What is the range of recorded temperatures on Earth?



		

		A.

		7°F



		

		B.

		65°F



		

		C.

		255°F



		

		D.

		265°F



		7.

		The Blue Chargers football team had the ball on their own 20-yard line. On first down, they gained 4 yards and moved to the 24-yard line. On the next two downs, the Blue Chargers gained 4 yards and –6 yards, respectively. On what yard line were the Blue Chargers after 3 downs?



		

		A.

		14-yard line



		

		B.

		22-yard line



		

		C.

		26-yard line



		

		D.

		34-yard line



		8.

		Marjorie is standing atop Driskill Mountain, the highest point in Louisiana, 166 meters above sea level. Kendall is standing in New Orleans at the lowest point in Louisiana, at –3 meters above sea level. What is the difference in elevation between where Marjorie and Kendall are standing?



		

		A.

		–163 meters



		

		B.

		163 meters



		

		C.

		166 meters



		

		D.

		169 meters



		9.

		Ace is in an elevator on the 43rd floor of a tall building. The elevator goes up 7 floors before going down 24 floors. Which of the following is equal to Ace's change in floor number from his starting position on the 43rd floor?



		

		A.

		–31 floors



		

		B.

		–17 floors



		

		C.

		24 floors



		

		D.

		31 floors



		10.

		The temperature outside is below zero. Which of the following could be the temperature outside?



		

		A.

		5°



		

		B.

		1°



		

		C.

		-5°



		

		D.

		0°
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[bookmark: _bookmark1]What’s Your Sign?	Back to Task Table



In this task, students will plot integers and rational numbers on the number line. Students will order integers, determine distance between two points on a number line, work with negative and positive numbers as well as opposites.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., −(−3) = 3, and that 0 is its own opposite.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value or rational numbers.



STANDARDS FOR MATHEMATICAL PRACTICE

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations. Students consider the value of these numbers in relation to distance (number lines).

4.  Model with mathematics. Students use number lines to compare rational numbers.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.



ESSENTIAL QUESTIONS

· How do I use positive and negative numbers to represent quantities in real-world contexts?

· What are opposites and how are they shown on a number line?

· How can I use number lines to find the distances between points and compare/order rational numbers?



MATERIALS

· colored pencils





[bookmark: _TOC_250004]What’s Your Sign?



Part I: Representing numbers on a number line.



Directions: Use the thermometer to answer the questions. Use a blue colored pencil to represent colder temperatures, and use a red colored pencil to represent warmer temperatures.15

10

5

0

-5

-10





1A.  Which temperature is colder, −10° or 0°?

Solution

-10 degrees is colder than 0 degrees.



1B.  Plot both numbers on the number line below.

Solution

See number line.





2A.  Which temperature is colder, −5° or 0°?

Solution

-5 degrees is colder than 0 degrees.



2B.  Plot both numbers on the number line.

Solution

See number line.







3A.  Which temperature is warmer, −6° or −9°?

Solution

-6 degrees is warmer than -9 degrees.









3B.  Plot both numbers on the number line.

Solution

See number line.







4A.  Which temperature is warmer, −2° or −5°?



Solution

-2 degrees is warmer than -5 degrees.



4B.  Plot both numbers on the number line.



Solution

See number line.







5.  What do you notice about negative numbers?



Comment

Students should see the plots in blue, representing colder temperatures, are always to the left of the plots in red which represent warmer temperatures.



Solution

Students should recognize all numbers below zero are located to the left of zero and all numbers above zero are located to the right of zero on the number line. Students should understand that when reading the number line from left to right, the numbers are ordered least to greatest; therefore, negative numbers are less than positive numbers and any positive number is greater than any negative number. Students should also understand the number to the left of any number is smaller in value. Consequently, the number to the right of any number is greater in value.



Comment

At this time, allow students to compare and order integers using multiple representations.









Note: Students should compare and order integers at this time.







Part II: Absolute Value



Directions: Use the diagram of the city to answer the questions. Use a blue colored pencil to graph the locations on the number line.Georgia Avenue

Peach Road

Pulaski Street

Broad Street

Piedmont Avenue

















































1. If the park is located at zero on the number line, plot the location of the house and school if they are located one unit from the park. What do you notice about the placement of your plots on the number line?





Solution

Both plots are one unit from zero. The distance between 0 and 1 is 1. The distance between -1 and 0 is also 1. There is one plot on positive one and one plot on negative one.





2. Plot the location of the house and school if they are two units from the park. What do you notice about the placement of your plots on the number line?





Solution

Both plots are two units from zero. The distance between 0 and 2 is 2. The distance between -2 and 0 is also 2. There is one plot on positive two and one plot on negative two.



3. Plot the location of the house and school if they are five units from the park. What do you notice about the placement of your plots on the number line?





Solution

Both plots are five units from zero. The distance between 0 and 5 is 5. The distance between -5 and 0 is also 5. There is one plot on positive five and one plot on negative five.



4. Plot the location of the house and school if they are nine units from the park. What do you notice about the placement of your plots on the number line?





Solution

Both plots are nine units from zero. The distance between 0 and 9 is 9. The distance between - 9 and 0 is also 9. There is one plot on positive nine and one plot on negative nine.



Vocabulary Alert:

The distance between a number and zero on the number line is called absolute value. The symbol for absolute value is shown in this equation |8| = 8 and |−8| = 8. These are read as, “The absolute value of 8 equals 8” and “the absolute value of negative 8 equals 8.” This is true because the distance between 0 and 8 on the number line is 8 spaces and the distance between 0 and negative 8 on the number line is 8 spaces. Distance is always positive. One can never travel a negative distance.





5. Explain |4|



Solution

The absolute value of 4 is 4 because the distance between 0 and 4 is 4.





6. Explain |−7|



Solution

The absolute value of -7 is 7 because the distance between 0 and -7 is 7.





7. Explain |8|



Solution

The absolute value of 8 is 8 because the distance between 0 and 8 is 8.





8. Explain |−21|



Solution

The absolute value of -21 is 21 because the distance between 0 and -21 is 21.





9. Explain |𝑑|



Solution

The absolute value of d is d because the distance between 0 and d is d, where d is any value.



10. Explain |−𝑑|



Solution

The absolute value of the opposite of d (d) is d because the distance between 0 and the opposite of d (-d) is d, where d is any value.





11. Explain �− 1�

4





Solution

The absolute value of − 𝟏 is 𝟏 because the distance between 0 and − 𝟏




is 𝟏





12.  Explain �3�.



5


𝟒	 𝟒


𝟒	𝟒







Solution

The absolute value of 𝟑 is 𝟑  because the distance between 0 and 𝟑




is 𝟑



𝟓	𝟓	𝟓	𝟓.





13. Explain |1.25|



Solution

The absolute value of 1.25 is 1.25 because the distance between 0 and 1.25 is 𝟏. 𝟐𝟓.



14. Explain |−5.6|



Solution

The absolute value of −𝟓. 𝟔 is 5.6 because the distance between 0 and −𝟓. 𝟔 is 𝟓. 𝟔.



15. Explain  8 . This is read as, “The opposite of the absolute value of negative 8.” Think about this.  If the absolute value of negative 8 is eight, what is the opposite?

Solution

The opposite of the absolute value of negative 8 is negative 8 because the distance between 0 and -8 is 8 and the opposite of 8 is negative 8.



16. Explain  8 . This is read as, “The opposite of the absolute value of 8.”  Think about this. If the absolute value of 8 is 8, what is the opposite of 8?

Solution

The opposite of the absolute value of 8 is negative 8 because the distance between 0 and 8 is 8 and the opposite of 8 is negative 8.



17. Explain  12



Solution

The opposite of the absolute value of 12 is negative 12 because the distance between 0 and 12 is 12 and the opposite of 12 is negative 12.





18. Explain  19



Solution

The opposite of the absolute value of 19 is negative 19 because the distance between 0 and 19 is 19 and the opposite of 19 is negative 19.



19. Explain  p



Solution

The opposite of the absolute value of p is “negative p” because the distance between 0 and p is p and the opposite of p is “negative p”.

Variables should not be read as “negative p” because negative means the value is less than 0 and the value of p is unknown.



20. Explain  7



Solution

The opposite of the absolute value of negative 7 is negative 7 because the distance between 0 and negative 7 is 7 and the opposite of 7 is negative 7.



21. Explain  3



Solution

The opposite of the absolute value of negative 3 is negative 3 because the distance between 0 and negative 3 is 3 and the opposite of 3 is negative 3.



22. Explain   p



Solution

The opposite of the absolute value of the opposite of p is the opposite of p because the distance between 0 and negative p is p and the opposite of p is negative p.



Variables should not be read as “negative p” because negative means the value is less than 0 and the value of p is unknown.











Note: Discussion of opposite numbers should occur at this time.













Part III: Opposites



Vocabulary Alert:

Opposite numbers are two different numbers that have the same absolute value. Example: 4 and −4 are opposite numbers because |4| = 4 and |−4| = 4.



More about Opposite Numbers

1. When opposite numbers are added, the sum is zero.

2. To get the opposite of a number, change the sign.

3. The absolute values of opposite numbers are the same.

4. Opposite numbers are equidistant (the same distance) from 0 on a number line.



Examples of Opposite Numbers

· 10 and −10 are the opposite numbers.

· −4 is the opposite number of 4.

· 0 is the opposite of 0.

· The opposite of negative 3 is 3

o Example:  −(−3) =  3



Directions: Use the number lines to find the opposite of the plotted point. Plot the opposite of the given number using a green colored pencil.



1.

Solution

See number line





2.

Solution

See number line







3.

Solution

See number line





4.

Solution

See number line





5. Plot the opposite and write the decimal and fraction that are represented by the black and green dots.



-2	-1	0	1	2



Solution

The number represented by the black dot is − 𝟑; the number represented by the green dot is 𝟑.



𝟓	𝟓



6. Plot the opposite and write the decimal and fraction that are represented by the black and green dots.





-2	-1	0	1	2

Solution

The number represented by the black dot is 𝟏 𝟏 and the number represented by the green dot

𝟓

is−𝟏 𝟏.

𝟓





7. Plot the opposite and write the decimal and fraction that are represented by the black and green dots.



-2	-1	0	1	2



Solution

The number represented by the black dot is −𝟏 𝟑  and the number represented by the green dot

𝟓

is𝟏 𝟑.

𝟓



8. Plot the opposite and write the decimal and fraction that are represented by the black and green dots.



-2	-1	0	1	2



Solution

The number represented by the black dot is 𝟏 𝟒 and the number represented by the green dot

𝟓

is−𝟏 𝟒.

𝟓



9.  Plot – (−7).

Solution

See number line.





10.  Plot – (−1 1).

3


-8	-5	-2	1	4	7	10



Solution

See number line.







11.  Plot – (−1 1).

4


-3	-2	-1	0	1	2	3



Solution

See number line.



-3	-2	-1	0	1	2





12. Plot the opposite of 1.75.

Solution

See number line.



-3	-2	-1	0	1	2



13. Plot the opposite of 0.25.

Solution

See number line.



-3	-2	-1	0	1



14. Plot the opposite of 0.20.

Solution

See number line.



-3	-2	-1	0	1



15. Plot the opposite of −1.60.

Solution

See number line.



-2	-1	0	1	2



16. Plot the opposite of (−.25).

Solution

See number line.



-2	-1	0





Answer the following:



17. In a game of football, Jared gained 12 yards on the first play of the game. On the second play of the game, Jared lost 12 yards.  How many total yards did Jared gain or lose?



Solution

Jared did not gain or lose any yards.  He is back where he started with the football.  12 and

−𝟏𝟐 are opposites. Therefore, the sum is zero.



18. Sydney Kate’s mom gave her $10 for allowance. Sydney Kate owed her dad $10 for the cool pair of socks that he purchased for her.  How much money did Sydney Kate have left?



Solution

Sydney Kate did not have any money left. 10 and −𝟏𝟏 are opposites. Therefore, the sum is zero.



19. Brian has $60.42 in his savings account. He really wants to purchase a volleyball net along with all the supplies to be able to have a game with his neighborhood friends.  Brian spent

$60.42 on everything he needed. How much money does Brian now have in his savings account?



Solution

Brian does not have any money in his savings account. $60.42 and −𝟔𝟏. 𝟒𝟐 are opposites. Therefore, the sum is zero.



20. Ciana is on a mountain top that is 18,240 feet above sea level. How far must she walk down the mountain to reach sea level?



Solution

Ciana must walk 18,240 feet down the mountain to reach sea level. Sea level is represented by 0 on the number line. 18,240 and −𝟏𝟏, 𝟐𝟒𝟏 are opposites. Therefore, the sum is zero.



21. What is the sum of −6 and 6?



Solution

The sum of −𝟔 and 6 is zero.  These two numbers are opposites.





What’s Your Sign?

Part I: Representing numbers on a number line.



Directions: Use the thermometer to answer the questions. Use a blue colored pencil to represent colder temperatures, and use a red colored pencil to represent warmer temperatures.15

10

5

0

-5

-10







[image: ]1A. Which temperature is colder, −10° or 0°? 1B. Plot both numbers on the number line below.





[image: ]2A. Which temperature is colder, −5° or 0°? 2B. Plot both numbers on the number line.





[image: ]3A. Which temperature is warmer, −6° or −9°? 3B. Plot both numbers on the number line.





[image: ]4A. Which temperature is warmer, −2° or −5°? 4B. Plot both numbers on the number line.





5.  What do you notice about negative numbers?





Part II: Absolute Value



Directions: Use the diagram of the city to answer the questions. Use a blue colored pencil to graph the locations on the number line.Georgia Avenue

Peach Road

Pulaski Street

Broad Street

Piedmont Avenue

















































1. If the park is located at zero on the number line, plot the location of the house and school if they are located one unit from the park. What do you notice about the placement of your plots on the number line?

[image: ]









2. Plot the location of the house and school if they are two units from the park. What do you notice about the placement of your plots on the number line?

[image: ]





3. Plot the location of the house and school if they are five units from the park. What do you notice about the placement of your plots on the number line?

[image: ]











4. Plot the location of the house and school if they are nine units from the park. What do you notice about the placement of your plots on the number line?

[image: ]











Vocabulary Alert:

The distance between a number and zero on the number line is called absolute value. The symbol for absolute value is shown in this equation |8| = 8 and |−8| = 8. These are read as, “The absolute value of 8 equals 8” and “the absolute value of negative 8 equals 8.” This is true because the distance between 0 and 8 on the number line is 8 spaces and the distance between 0 and negative 8 on the number line is 8 spaces. Distance is always positive. One can never travel a negative distance.



5. Explain |4|.











6. Explain |−7|.











7. Explain |8|.





8. Explain |−21|.











9. Explain |𝑑|.











10. Explain |−𝑑|.











11. Explain �− 1�.

4











12. Explain �3�.

5











13. Explain |1.25|.











14. Explain |−5.6|.





15. Explain  8 . This is read as, “The opposite of the absolute value of negative 8.” Think about this.  If the absolute value of negative 8 is eight, what is the opposite?











16. Explain  8 . This is read as, “The opposite of the absolute value of 8.”  Think about this. If the absolute value of 8 is 8, what is the opposite?









17. Explain  12 .









18. Explain  19 .











19. Explain   p .











20. Explain  7 .









21. Explain  3 .









22. Explain   p .





Part III: Opposites



Vocabulary Alert:

Opposite numbers are two different numbers that have the same absolute value. Example: 4 and −4 are opposite numbers because |4| = 4 and |−4| = 4.





More about Opposite Numbers

1. When opposite numbers are added, the sum is zero.

2. To get the opposite of a number, change the sign.

3. The absolute values of opposite numbers are the same.

4. Opposite numbers are equidistant from 0 on a number line.



Examples of Opposite Numbers

· 10 and −10 are the opposite numbers.

· −4 is the opposite number of 4.

· 0 is the opposite of 0.

· The opposite of negative 3 is 3

o Example:  −(−3) =  3



Directions: Use the number lines to find the opposite of the plotted point. Plot the opposite of the given number using a green colored pencil.



1.



2.





3.





4.







5. Plot the opposite and tell the decimal and fraction that are represented by the black and green dot.



-2	-1	0	1	2



6. Plot the opposite and tell the decimal and fraction that are represented by the black and green dot.



-2	-1	0	1	2





7. Plot the opposite and tell the decimal and fraction that are represented by the black and green dot.



-2	-1	0	1	2







8. Plot the opposite and tell the decimal and fraction that are represented by the black and green dot.



-2	-1	0	1	2



9.  Plot – (−7).









10.  Plot – (−1 1).

3


-8	-5	-2	1	4	7	10









-3	-2	-1	0	1	3	4



11.  Plot – (−1 1).

4





















1	2

-3





12.  Plot the opposite of 1.75.







-2







-1





0









1











2



-3



13.  Plot the opposite of 0.25.







-2







-1





0













-3



14.  Plot the opposite of 0.20.









-2







-1









0













1





























-3	-2	-1	0	1



15. Plot the opposite of −1.60.





-2	-1	0	1	2



16. Plot the opposite of (−.25).





-2	-1	0





Answer the following:



17. In a game of football, Jared gained 12 yards on the first play of the game. On the second play of the game, Jared lost 12 yards.  How many total yards did Jared gain or lose?











18. Sydney Kate’s mom gave her $10 for allowance. Sydney Kate owed her dad $10 for the cool pair of socks that he purchased for her.  How much money did Sydney Kate have left?











19. Brian has $60.42 in his savings account. He really wants to purchase a volleyball net along with all the supplies to be able to have a game with his neighborhood friends.  Brian spent

$60.42 on everything he needed. How much money does Brian now have in his savings account?











20. Ciana is on a mountain top that is 18,240 feet above sea level. How far must she walk down the mountain to reach sea level?











21. What is the sum of −6 and 6?
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6.NS It's Warmer in Miami



Alignments to Content Standards:	6.NS.C.5





Task



One morning the temperature is -28∘ in Anchorage, Alaska, and 65∘ in Miami, Florida. How many degrees warmer was it in Miami than in Anchorage on that morning?







IM Commentary



The purpose of this task is for students to apply their knowledge of integers in a real- world context. In 6th grade, students do not need to know that the problem can be represented by finding the difference of the temperatures. In 7th grade, students will be expected to formally connect the answer to this problem with the difference of the signed numbers:



Because 65 − (−28) = 93, we know it is 93 degrees warmer in Miami, Florida than it is in   Anchorage,  Alaska.







Solutions

Edit  this solution

Solution: 1



The temperature in Anchorage is 28 below zero and in Miami it is 65 above zero, so the difference in temperatures is 28 + 65 = 93 degrees.

[image: ][image: ]Illustrative Mathematics





1









Edit  this solution

Solution: 2

[image: ]



We can count from -28 up to 65. If Anchorage, Alaska was 28 degrees warmer than it is on this winter morning, the temperature would be zero degrees. If Anchorage, Alaska was 65 degrees warmer still, the temperature would be 65 degrees, the same temperature as Miami, Florida. In order for Anchorage, Alaska to be the same

temperature as Miami, Florida, Anchorage would have to be 28 + 65 = 93  degrees

warmer than it  is.



Thus, Miami, Florida is 93 degrees warmer than Anchorage, Alaska.









[image: ]6.NS It's Warmer in Miami
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6.NS Mile High



Alignments to Content Standards:	6.NS.C.5





Task



Denver, Colorado is called “The Mile High City” because its elevation is 5280 feet above sea level. Someone tells you that the elevation of Death Valley, California is −282 feet.



a. Is Death Valley located above or below sea level? Explain.



b. How many feet higher is Denver than Death Valley?



c. What would your elevation be if you were standing near the ocean?







IM Commentary



The first two parts of this task ask students to interpret the meaning of signed numbers and reason based on that meaning in a context where the meaning of zero is already given by convention. In 7th grade, students will be asked to connect this reasoning to finding the difference of signed numbers, but they are not expected to know how to add and subtract signed numbers in 6th grade.



The third part is meant as a discussion point about what, exactly, "sea level" means, and will require teachers either to supply more information about the meaning of sea level or to encourage students to research this. Since the oceans have tides, sea level is defined to be the average height of the ocean surface (and is technically called mean sea level). As a result, it is possible to be standing at the edge of the water and be at a negative elevation if the tide is low. The first two parts of the task are straight-forward; the third part could provide a good tie-in to a science lesson.

[image: ][image: ]Illustrative Mathematics





2











Edit  this solution

Solution



a. Death Valley is located below sea level. We know this because its elevation is    negative. Sea level is the base for measuring elevation. Sea level elevation is defined as     0 ft. All other elevations are measured from sea level. Those places on Earth that are above sea level have positive elevations, and those places on Earth that are below sea level have negative elevations. Thus, Death Valley, with an elevation of -282 feet, is located below sea  level.



b. To find out how much higher Denver is than Death Valley, we can reason as follows:



Death Valley is 282 feet below sea level. Denver is 5280 above sea level. So to go from Death Valley to Denver, you would go up 282 feet to get to sea level and then go up another 5280 feet to get to Denver for a total of



282 + 5280 = 5562.



feet. Thus, Denver, Colorado is 5562 feet higher than Death Valley, California.



c. If you were standing near the ocean, your elevation would be close to zero. Depending on how high or low the tide is and where exactly you are standing, your elevation could be as low as -50 feet (or as high as 50 feet) if you are at the edge of a very low tide (or a very high tide, respectively) at the Bay of    Fundy.









[image: ]6.NS Mile High
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Papa's Pizza Parlor held a pizza-eating contest to celebrate the restaurant's one-

year anniversary. The table below shows the amount of pizzas each contestant
ate.

AMOUNT OF PIZZAS EATEN BY CONTESTANTS

AT PAPA’S PIZZA PARLOR
Contestant | Amount of Pizzas Eaten
il
Trenton 9
Makenzie 0.9
Leon 1l
3
Noah 1.6

Which of the following lists the contestants in order from the mest to least pizza
eaten?
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Delance weighed 180 pounds at the start of football training camp and weighed
172 pounds at the end of camp. Chase weighed 163 pounds at the start of
training camp and weighed 169 pounds at the end of camp.

Which of the following shows whose weight changed the most during training
camp?
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Joseph, Kaitlyn, Eddie, and Mary recorded the inches of rainfall that fell over 5
days. When told to list their amounts in order from least to greatest, they all
came up with different answers.

Who was correct?
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Arational number  is shown on a number line.

Which of the following is different than T but is the same distance from 0 on the
number line?
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Jack and Jill are hiking on different trails. Jack is 25 feet above sea level, while Jill
is 15 feet below sea level.

Use absolute value to explain who s closer to sea level
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Let & represent a negative integer. Which of the following inequalities MUST be
true?
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Mearia and Colton are playing miniature golf, and Maria has the better score.
Colton is 2 over par, and Maria is 3 under par. Which inequality shows this
situation?
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Which number line matches the inequality 6.25 > 4.75?
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Representing Rational Numbers on the Number Line	Back to Task Table



In this task, students will convert among different forms of rational numbers, compare sizes of numbers in the same form, and use the idea that the absolute value of a number is the distance between the number and 0 to order rational numbers on a number line. Students also use a number line to model opposites.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.6a Recognize opposite signs of numbers as indicating locations on opposite sides of 0 on the number line; recognize that the opposite of the opposite of a number is the number itself, e.g., −(−3) = 3, and that 0 is its own opposite.

MGSE6.NS.6c Find and position integers and other rational numbers on a horizontal or vertical number line diagram; find and position pairs of integers and other rational numbers on a coordinate plane.

MGSE6.NS.7 Understand ordering and absolute value or rational numbers.



STANDARDS FOR MATHEMATICAL PRACTICE

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations. Students consider the value of these numbers in relation to distance (number lines).

3. Construct viable arguments and critique the reasoning of others. Students construct arguments regarding number line representations



ESSENTIAL QUESTIONS

· Why is it useful for me to know the absolute value of a number?

· What are opposites and what characteristics do they have on the number line?

· How do I compare and order rational numbers?



MATERIALS

Pencil Paper









-1	-0.8	-2/5 -1/3	0	1/5 1/4	1/2	1



A. On the number line, mark 0, − 2  , − 1   1   1   1 −0.8.,

,

,  ,



Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7
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Below is a number line from -1 to 1.





Solution

See number line above


5	3   2   5   4







B. Choose one fraction and one decimal that are between 1 and

5


1  on the number line.  Your

4



fractions and your decimal should not be equivalent. Plot these on the number line below. Below is a number line from -1 to 1.

-1	1





Comment

The fraction should be between 𝟏

𝟓




and 𝟏  and the decimal should be between 0.20 and 0.25.

𝟒









C. Explain how you know each of your answers is between

Solution


1  and  1 .

5	4



The students should be able to explain their answers by comparing fractions or decimals.



D. Plot two additional points that are opposites on the number line below. How do you know that these two points are opposites?



-

1	1



Comment

The plotted points should be equidistant from zero on the number line. Students should explain that opposites are two numbers that are equidistant from zero on the number line. Furthermore, students may explain that the sum of two opposites is zero.







-1	1





A. On the number line, mark 0, − 2  , − 1,




1   1   1

,   ,  ,


0.8



5	3   2   5   4





B. Choose one fraction and one decimal that are between 1 and

5


1  on the number line.  Your

4



fractions and your decimal should not be equivalent. Plot these on the number line below. Below is a number line from -1 to 1.





-1	1







C. Explain how you know each of your answers is between


1  and  1 .

5	4





D. Plot two additional points that are opposites on the number line below. How do you know that these two points are opposites?



-

1	1
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Absolute Value and Ordering	Back to Task Table



In this task, students will distinguish between absolute value and order.

This task has two versions below. The first version has the answers in the teacher’s version and is scaffolded.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.7 Understand ordering and absolute value of rational numbers.

MGSE6NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real- world contexts.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real- world situation.

MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order.



STANDARDS FOR MATHEMATICAL PRACTICE

1. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about rational numbers with their visual representations. Students consider the values and absolute values of numbers in relation to number line

2. Construct viable arguments and critique the reasoning of others. Students construct statements to explain the order of numbers and the order of their absolute values.

3. Model with mathematics. Students use number lines and absolute values to compare numbers in a real-world context.

4. Use appropriate tools strategically. Students use number lines to represent situations involving positive and negative numbers.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.

8. Look for and express regularity in repeated reasoning. Students relate new experiences to experiences with similar context when studying positive and negative representations of order and absolute value



ESSENTIAL QUESTIONS

· How is absolute value related to order?

Georgia Department of Education Georgia Standards of Excellence Framework GSE Grade 6 Mathematics  Unit7









TASK COMMENTS

For negative numbers, as the Absolute Value increases, the value of the number decreases. The greater the debt, the less money you have. The greater the depth, the farther the location is from the surface.



Links for instructional resources and lesson plans for this mathematical concept:

http://learnzillion.com/lessons/1144-use-a-number-line-to-understand-how-while-the-value-of-a- negative-number-decreases-its-absolute-value-increases



http://learnzillion.com/lessons?utf8=%E2%9C%93&filters%5Bsubject%5D=math&query=&filt ers%5Bgrade%5D%5B%5D=6&filters%5Bdomain%5D=&filters%5Bstandard%5D





Version 1- Scaffolded Task



[bookmark: _TOC_250001]Absolute Value and Ordering



For negative numbers, as the absolute value increases the value of the number decreases. The greater the debt the less money you have. The greater the depth the farther away from the surface.



1.

A. A mother dolphin is 150.25 meters below sea level. Her calf is 45 meters below sea level. Which dolphin is farthest from the surface?

Solution:



The mother



B. Draw this situation on a vertical number line? Does this illustrate absolute value or ordering (for ordering use <, >)?  Justify your answer.



Student number lines will vary according to intervals chosen by the students. Check for student understanding of intervals. This statement deals with absolute value if the student’s statement deals with the distance from 0 or the surface. It deals with order if they are comparing that one is deeper or farther than the other.



Ex. Order =	-150.25 < -45   or  -45 > -150.25

the baby calf is closer to the surface than the mother. -150.25 is less than -45 and represents a greater depth.





Ex. Absolute Value = Statements about distance from the surface. Ex. The baby has less depth and greater value. On the negative side – the greater the absolute value the less value the number has.



C. A mother whale is at 35 meters below the surface and her calf is at the surface. How far does the calf have to swim to get to its mother?



Solution:



35 meters



D. Draw this situation on a vertical number line? Does this illustrate absolute value or ordering (for ordering use <, >)?  Justify your answer.



Student number lines will vary according to intervals chosen by the students. Check for student understanding of intervals.



Ex. Order =	-35 < 0  or  0 > -35

-35 is less than 0 and represents a depth of 35 ft below 0



Ex. Absolute Value = Statements about distance from the surface. Ex.  The baby has less depth and greater absolute value.   On the negative side – the greater the absolute value the less value the number has. The mother is at 35 ft below 0 which is an absolute value of 35 and the baby has an absolute value of 0.







2. Tonya, Beverly, Ashley, Janet, and Anne want to figure out who has the most debt and who has the most money.

Tonya -$5.75 Beverly $12 Janet $6.25 Anne -$4.15 Ashley -$3





A. Graph the five numbers on the number line.



Student number lines will vary according to intervals chosen by the students. Check for student understanding of intervals.





B. Put the numbers in order

Solution:

-5.75, -4.15, -3, 6.25, 12







C. What is the absolute value of each term in the list? Graph the absolute value of each term on a horizontal number line.



Solution:



5.75, 12, 6.25, 4.15, 3



Student number lines will vary according to intervals chosen by the students. Check for student understanding of intervals.





D. List the absolute values in order

Solution:



3, 4.15, 5.75, 6.25, 12



E. Are your orders B and D the same?  Why or why not?

Solution:



NO.

B is using order and D is dealing with absolute value







3. Christopher said, “I put these in order.”



-2.3, 4.75, -8.2, 12, -14.25



Beth disagrees with Christopher. She knows he is wrong. Write a statement the Beth might say to show Christopher his mistake?

Solution:



Chris used the absolute value to put these in order. He was looking at the distance these numbers would be from zero.

-14.25, -8.2, -2.3, 4.75, 12





4. Michelle’s debt is $25 and Sharif’s debt is $45. Both students think they have the most money.  Who is correct?  Write a statement to PROVE who has the most.

Solution:



Michelle is correct

Michelle’s value is -25 and Sharif’s value is -45

-25 is a larger number than -45





Absolute Value and Ordering



For negative numbers, as the absolute value increases the value of the number decreases. The greater the debt the less money you have. The greater the depth the farther away from the surface.



1.

A. A mother dolphin is 150.25 meters below sea level. Her calf is 45 meters below sea level. Which dolphin is farthest from the surface?







B. Draw this situation on a vertical number line? Does this illustrate absolute value or ordering (for ordering use <, >)? Justify your answer.





C. A mother whale is at 35 meters below the surface and her calf is at the surface. How far does the calf have to swim to get to its mother?







D. Draw this situation on a vertical number line? Does this illustrate absolute value or ordering (for ordering use <, >)? Justify your answer.





2. Tonya, Beverly, Ashley, Janet, and Anne want to figure out who has the most debt and who has the most money.

Tonya -$5.75 Beverly $12 Janet $6.25 Anne -$4.15 Ashley -$3





A. Graph the five numbers on the number line.







B. Put the numbers in order.





C. What is the absolute value of each term in the list? Graph the absolute value of each term on a horizontal number line.







D. List the absolute values in order







E. Are your orders B and D the same?  Why or why not?







3. Christopher said, “I put these in order.”



-2.3, 4.75, -8.2, 12, -14.25



Beth disagrees with Christopher. She knows he is wrong. Write a statement the Beth might say to show Christopher his mistake?









4. Michelle’s debt is $25 and Sharif’s debt is $45. Both students think they have the most money.  Who is correct?  Write a statement to PROVE who has the most.





Version 2 (See Scaffolded Task for all answers and comments)



Absolute Value and Ordering



For negative numbers, as the absolute value increases, the value of the number decreases. The greater the debt, the less money you have. The greater the depth, the farther away the location is from the surface.



Task Problem 1:

A mother dolphin is 150.25 meters below sea level. Her calf is 45 meters below sea level. Which dolphin is farthest from the surface? A mother whale is at 35 meters below the surface and her calf is at the surface. How far does the calf have to swim to get to its mother? Which statement deals with absolute value? Which statement deals with ordering? Justify your answer. Include words, number lines, models and/or illustrations.

Students will illustrate/model the two scenarios described in the problem and demonstrate their understanding of distance from zero (absolute value) and order through their explanations.



See teacher’s edition in scaffolded version.



Task Problem 2:

Tonya, Beverly, Ashley, Janet, and Anne look at their bank statements and find the balances listed below.

Tonya -$5.75 Beverly- $12 Janet -$6.25 Anne -$4.15 Ashley -$3



Who has the most money and who has the least debt? Is it the same person or two different people?  Use words, number lines, models and/or illustrations to explain your answer.

Students will illustrate/model the scenario described in the problem and demonstrate their understanding that as negative numbers increase (to the left on the number line), the value of the number decreases. Therefore, the person with the least debt has the most money.

Task Problem 3:

Christopher said, “I put these in order.”

-2.3, 4.75, -8.2, 12, -14.25

Beth disagrees with Christopher. She believes he is wrong. Is Beth or Christopher correct? Write a statement to show who is correct, including an explanation of the error made.

See teacher’s edition in scaffolded version.



Problem Task 4:

Michelle’s debt is $25 and Sharif’s debt is $45. Both students think they have the most money. Who is correct?  Prove who has the least debt. See teacher’s edition in scaffolded version.





Absolute Value and Ordering



For negative numbers, as the absolute value increases, the value of the number decreases. The greater the debt, the less money you have. The greater the depth, the farther away the location is from the surface.





Task Problem 1:



A mother dolphin is 150.25 meters below sea level. Her calf is 45 meters below sea level. Which dolphin is farthest from the surface? A mother whale is at 35 meters below the surface and her calf is at the surface. How far does the calf have to swim to get to its mother? Which statement deals with absolute value? Which statement deals with ordering? Justify your answer. Include words, number lines, models and/or illustrations.























Task Problem 2:

Tonya, Beverly, Ashley, Janet, and Anne look at their bank statements and find the balances listed below.

Tonya -$5.75 Beverly- $12 Janet -$6.25 Anne -$4.15 Ashley -$3



Who has the most money and who has the least debt? Is it the same person or two different people?  Use words, number lines, models and/or illustrations to explain your answer.





Task Problem 3

Christopher said, “I put these in order.”



-2.3, 4.75, -8.2, 12, -14.25



Beth disagrees with Christopher. She believes he is wrong. Is Beth or Christopher correct? Write a statement to show who is correct, including an explanation of the error made.

























Task Problem 4

Michelle’s debt is $25 and Sharif’s debt is $45. Both students think they have the most money. Who is correct?  Prove who has the least debt.
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Planning a Field Trip (Spotlight Task)	Back to Task Table

(Adapted from the Absolute Value and Ordering Task #11-17)



In this task, students will explore the meaning of absolute value in real-world context.



STANDARDS FOR MATHEMATICAL CONTENT

MGSE6.NS.5 Understand that positive and negative numbers are used together to describe quantities having opposite directions or values (e.g., temperature above/below zero, elevation above/below sea level, debits/credits, positive/negative electric charge); use positive and negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in each situation.

MGSE6.NS.6 Understand a rational number as a point on the number line. Extend number line diagrams and coordinate axes familiar from previous grades to represent points on the line and in the plane with negative number coordinates.

MGSE6.NS.7 Understand ordering and absolute value of rational numbers.

MGSE6NS.7a Interpret statements of inequality as statements about the relative position of two numbers on a number line diagram.

MGSE6.NS.7b Write, interpret, and explain statements of order for rational numbers in real- world contexts.

MGSE6.NS.7c Understand the absolute value of a rational number as its distance from 0 on the number line; interpret absolute value as magnitude for a positive or negative quantity in a real- world situation.

MGSE6.NS.7d Distinguish comparisons of absolute value from statements about order.



STANDARDS FOR MATHEMATICAL PRACTICE

1. Make sense of problems and persevere in solving them. Students make sense of problems involving points and distances in the coordinate plane.

2. Reason abstractly and quantitatively. Students demonstrate abstract reasoning about location and distance with visual representations.

3. Construct viable arguments and critique the reasoning of others. Students construct and critiques arguments about the practical application of the mathematics embedded in this task.

4. Model with mathematics. Students use a coordinate plane to calculate location and distance between points of interest.

6. Attend to precision. Students attend to the language of real-world situations to determine if positive or negative quantities/distances are being represented.

7. Look for and make use of structure. Students relate the structure of number lines to values of rational numbers as they use the coordinate plane.



ESSENTIAL QUESTIONS

· How do I use absolute value in real-world context?

· Why is it useful for me to know the absolute value of a number?



MATERIALS

· Copy of map for each group/person





TEACHER NOTES

In this task, students will be given the task of developing the itinerary for a Walking Field Trip in Downtown Atlanta (Act 1), then tell what they noticed. They will then be asked to discuss what they wonder or are curious about. These questions will be recorded on a class chart or on the board.  Students will then use mathematics to answer their own questions (Act 2).  Students will be given information to solve the problem based on need. When they realize they don’t have the information they need, and ask for it, it will be given to them. Once students have may their discoveries, it is time for the great reveal (Act 3). Teachers should support good student dialogue and take advantage of comments and questions to help guide students into correct mathematical thinking.



Since students have not explored the Pythagorean Theorem or other advanced properties of triangles, they are not expected to calculate the direct, or closest distance between two points on the coordinate plane. Instead, have them figure the distance using only horizontal and vertical movement on the coordinate plane.





TASK COMMENTS

While students will probably come up with a wide variety of questions, this task, however, is designed to promote a deeper understanding of absolute value in real-world context.



More information along with guidelines for 3-Act Tasks may be found in the Comprehensive Course Guide.



ACT 1:

View map of the field trip area: (The student handout version is on a grid with the origin being the drop off point.)

[image: ]

Options to visit:

· Centennial Park

· Georgia Aquarium

· The World of Coke

· CNN Center

· State Bar of Georgia





ACT 2:

Student work time to plan a field trip in the area provided. What are the coordinates of the sites they would like to visit?  What is the distance between the sites using the coordinates?



ACT 3

Students will compare and share solution strategies.

· Reveal the answer. Discuss the theoretical math versus the practical outcome.

· How appropriate was your initial estimate?

· Share student solution paths. Start with most common strategy.

· Revisit any initial student questions that weren’t answered.



Field Trip to Downtown Atlanta



[image: ]







Task Title: 	



ACT 1


Name: 	

Adapted from Andrew Stadel



What did/do you notice?



What questions come to your mind?





Main Question: 	



		Estimate the result of the main question? Explain?



		Place an estimate that is too high and too low on the number line



		



		



		

Low estimate

		

Place an “x” where your estimate belongs

		

High estimate







ACT 2

What information would you like to know or do you need to solve the MAIN question?





Record the given information (measurements, materials, etc…)













If possible, give a better estimate using this information: 	





Act 2 (con’t)

Use this area for your work, tables, calculations, sketches, and final solution.

















































ACT 3

What was the result?





		Which Standards for Mathematical Practice did you use?



		· Make sense of problems & persevere in solving them

		· Use appropriate tools strategically.



		· Reason abstractly & quantitatively

		· Attend to precision.



		· Construct viable arguments & critique the reasoning of others.

		· Look for and make use of structure.



		· Model with mathematics.

		· Look for and express regularity in repeated reasoning.
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