Lesson Plans: 6.NS.C.6c Graphing Coordinates
(This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	The Number System/Grade 6

	Unit/Cluster

	The Number System/ Apply and extend previous understandings of numbers to the system of rational numbers.  (This is the beginning study for integers.)

	Essential Questions/Enduring Understandings Addressed in the Lesson

	How do coordinate grids help you organize information? 
When does placement (position) of numbers on a coordinate plane matter?
How does reversing the order of the numbers affect the location of the point?
When is a coordinate system used in real life?

Integers have magnitude and direction.
On the coordinate plane, a point represents the two facets of information associated with an ordered pair. 


	Standards Addressed in This Lesson


	6.NS.C.6c  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. 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. 


	Lesson Topic

	Graphing coordinates on a coordinate plane. 

	Relevance/Connections


	6.NS.C.6 a and b 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. 
a. 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. 
b. 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 location of the points are related by reflections across one or both axes.   
 6.NS.C.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. 


	Student Outcomes

	Students will use their knowledge of graphing on a number line to extend their knowledge to graphing on a coordinate plane.  

	Prior Knowledge Needed to Support This Learning



	5.G.A.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates.  Understand that the first number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of the second axis, with the convention that the names of the two axes and the coordinates correspond.
5.G.A.2  Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context of the situation.


	Method for determining student readiness for the lesson
	Use the Warm-up as a formative assessment to determine the level of understanding of plotting whole numbers on a number line. 




	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice does this component address?

	Warm Up




	Place a horizontal number line on the floor in the classroom.     
· Have the students stand on the integers you call out.
· After the students have tried a few numbers and they have this concept, place a vertical number line on the floor that goes through zero on the horizontal number line.
· Give five students cards and ask them to put them in the correct place on the axes.  (0,0), x-axis (for example: (2,0), (-3,0) , y-axis (0. -3), (0,1).   
· Ask students to stand on the ordered pairs (in the first quadrant) you call out.  
· After they have this concept, call out ordered pairs that contain negative integers also and have the students stand in the correct place.  
 
	

	Motivation

	Your school is sponsoring a Family Mathematics Night where students will teach their parents what they have learned in class.  One of the activities will be to play the games Battleship, Warship (on the iPhone) or other games with the same premise.
	

	Activity 1 

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
 
	· Principle I: Representation is present in the activity.  Prior knowledge is activated through the Warm-up and motivation.  Key elements in the task allow students to check with each other to see if they are progressing in the appropriate methods for graphing on a coordinate plane.  Principle II: Expression is present in the activity.    Students work cooperatively in a group on examples before completing the task independently.   
· Principle III: Engagement is present in the activity.  The task allows for active participation, and exploration and, and also invites personal response, evaluation and reflection.

Give students a copy of “Activity 1: Coordinate Grid Pictures” (copy at the end of this lesson).  Ask the student to follow the directions, plotting the points and drawing the lines on the coordinate plane.  Ask students to compare their plotted points with other students’ work.

Then ask students to individually draw a picture on the attached coordinate plane.  Students will then write the coordinate points needed to draw the picture on a separate piece of paper.  Students will trade directions and graph on a second coordinate plane. They will check each others’ drawings.
Pictures 1-4: Boat, Moon and Star, Ice Cream Cone, Turtle  
http://www.mathwarehouse.com/ordered-pairs/interactive-ordereded-pairs.html
	Students will make need to find out what information is available in the problem that will help them persevere to solve it.  
(SMP #1)

Students work cooperatively in a group correcting their task before completing a new task independently.  
(SMP #4)

As students apply the rules for graphing they should see certain patterns hold true. 
(SMP # 7)


	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	· Principle I: Representation is present in the activity.  Prior knowledge is activated through the Warm-up. The students are working with a much larger display in this activity which provides students with a different visual display.
· Principle II: Expression is present in the activity.  This task provides students a different rate of time for doing the activity.  
· Principle III: Engagement is present in the activity.    This task allows for active participation, exploration and experimentation, and also invites personal response, evaluation and reflection.

Introduce fractions/decimals in coordinate points by repeating the warm-up activity but changing the points to the following:
· Ask students to stand on the ordered pairs (in the first quadrant) you call out.  Be sure to include fractions and decimals in the numbers you use.
· After they have this concept, call out ordered pairs that contain negative fractions and decimals and have the students stand in the correct place.  
· Give five students cards and ask them to put them in the correct place on the axes.  (0,0), x-axis (for example:(-,0) , y-axis (0. -),  (0,   

	Students need to plan where they will place the point based on prior knowledge to help them make sense of the problem and allow them to persevere.  
(SMP #1)

The students should be able to justify why their conclusion is of sound mathematical idea.  The other students should be able to ask useful questions to determine if the conclusion is correct.  
(SMP #3)

The students should be able to communicate precisely with others as they justify their reasoning.  
(SMP #6)



	Activity 3

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary









	· Principle I: Representation is present in the activity.  This task is designed to allow students to change the numbering on the grid to accommodate the student’s needs.
· Principle II: Expression is present in the activity.  This task is designed for scaffolding.  It allows the students to choose what would be appropriate for what they need.  Principle III: Engagement is present in the activity.  The task allows for active participation, exploration and experimentation, and also invites personal response, evaluation and reflection

Give each student a copy of “Activity 3: Map of Japan.” The teacher may choose to label the grid before copying it for students or ask the students to label the grid themselves.  This is an opportunity to differentiate an activity by having the grid numbered in different ways.  Examples: Number the grids in ones, twos, fives, tens or halves, fourths, eighths, etc. 

Then ask the students to write the coordinates of the cities listed with dots.  After they have done this, have students sit in groups where their coordinate planes were numbered the same and have them discuss their findings.  Have them discuss why they are not all exactly the same.   

This activity can also be done with any map.  As an alternative, ask students to find maps online, or in books, magazines or newspapers.  Use the attached grid paper to make copies on transparencies or thin paper so that the students can see the map through the paper and ask them to label the grid and list the coordinates of some of the cities. 

	Students should plan a solution pathway before jumping to a solution.  They should continually ask themselves if the labels on the grids make sense for this task.  
(SMP #1)

Students should be able to observe the problem and apply structure to this task because of prior knowledge from activity 1 and 1.  
(SMP #7)

As students work in their groups, they should be able to defend their work and see what is the same and what is different.  
(SMP #3)



	Closure
Beach ball activity.  




	Catching Up Activity
· Ask all participants to stand in a circle.
· Directions 
· Toss the ball to a participant
· When the participant catches the ball his/her topic depends on the color of the section where the right thumb is located 
· The participant responds to the topic for that color and then throws the ball to another participant
· The process repeats until all colors have been “caught” and discussed
· Participants cannot repeat an answer
· Questions
· RED – Name a point in the first quadrant.
· BLUE – Name a point in the second quadrant.
· GREEN – Name a point in the third quadrant.
· YELLOW – Name a point in the fourth quadrant.
· ORANGE – Name a point on the axis.
· WHITE – Ask a question of the person to your right about graphing.

	




	Supporting Information

	Interventions/Enrichments
· Students with Disabilities /Struggling Learners
· ELL
· Gifted and Talented

	Struggling Learners:  On “Activity 1: Coordinate Plane,” either have students first draw a familiar shape (i.e., a square, rectangle, pentagon, etc.) before completing the picture, or provide a less complicated picture.

ELL:  The activities have vocabulary that needs to be explained.  

Enrichment:  In Activity 1, provide a picture, the points of which have coordinates other than integers; include positive and negative rational numbers.  


	Materials



	Floor-size coordinate axes
Sheets with blank coordinate grids
Blank index cards

	Technology

	http://www.mathwarehouse.com/ordered-pairs/interactive-ordereded-pairs.html  an interactivity web sight
hotmath.com/help/gt/genericprealg/section_10_1.html
superteacherworksheets.com/orderedpair.html
funbasiclearning.com/algebra/points/


	Resources


	Progressions for the Common Core State Standards in Mathematics (4/7/11), pgs. 
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Activity 3:  MAP of JAPAN
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