Grade 4: Unit 4.MD.B.4 Represent & Interpret Data

Lesson Plan: Line Plots (This lesson should be adapted, including instructional time, to meet the needs of your students.)
	Background Information

	Content/Grade Level

	Mathematics/ Grade 4

	Unit/Cluster:

	4.MD.B Represent and interpret data 


	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Why is data collected and analyzed?
· How do people use data to influence others?
· How does the type of data influence the choice of display?
· What kind of questions can and cannot be answered from a graph?

· The way that data is collected, organized, and displayed influences interpretation. 
· Statistics is a process by which we collect and organize data so that we can analyze information and make predictions about our world.


	Standards Addressed in This Lesson



	· Make a line plot to display a data set of measurements in fractions of a unit (1/2, ¼, 1/8). Solve problems involving addition and subtraction of fractions by using information presented in line plots. For example, from a line plot find and interpret the difference in length between the longest and shortest specimens in an insect collection.

It is critical that the Standards for Mathematical Practice are incorporated in ALL lesson activities throughout the unit as appropriate.  It is not the expectation that all eight Mathematical Practice will be evident in every lesson.  The Standards for Mathematical Practice make an excellent framework on which to plan your instruction.  Look for the infusion of the Mathematical Practices throughout this unit.


	Lesson Topic

	Organize and interpret measurement data using number line plots.

	Relevance/Connections


	· 4.NF.A.1 Extending fraction equivalence to the general case is necessary to extend arithmetic from whole numbers to fractions and decimals.
· 4.NF.B.3 This standard represents an important step in the multi-grade progression for addition and subtraction of fractions.  Students extend their developing understanding of multiplication to multiply a fraction by a whole number.


	Student Outcomes



	· Answer questions about the data displayed in a line plot.
· Create a line plot using units of whole numbers, halves, fourths, and eighths to display measurement data.
· Measure related objects to collect and graph measurement data.
· Solve problems using information presented in line plots.


	Prior Knowledge Needed to Support This Learning



	Students should be able to:
· Measure to the nearest 1/8th of an inch.
· Locate fractions on a number line accurately.
· Construct / Interpret line plots using whole numbers.
· Solve word problems using number lines and line plots.


	Method for determining student readiness for the lesson
	· Students successfully construct a number line plot with whole numbers and answer questions based on the number line plot.  
· Students accurately measure objects accurately to the nearest 1/8th inch.




	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? How is the Practice used to help students develop proficiency?

	Motivation



	Materials Needed:
· Tape or string for floor line plot
· Number Cards 0-10 on index cards
· Sticky Notes
· Markers

Directions:
· On the classroom floor, the teacher will have tape/string laid out in a line with the numbers 0-10 on separate cards in equal increments.
· The teacher will ask the students to think about how many siblings they have. 
· Students will plot themselves on the number line based on their number of siblings.  
· The following questions will be posed:
· What is the difference between the highest and lowest number of siblings?
· What number of siblings occurs most frequently?
· How many students have less than 3 siblings?
· How many students 3 or more siblings?

	SMP 1: Make sense of problems and persevere in solving them – Students correctly stand on the line plot to represent the number of siblings in their family.

SMP 2: Reason abstractly and quantitatively – Students use the data displayed in the class line plot to make conclusions.

SMP 7: Look for and make use of structure – Students use the structure of the line plot to compare the data represented.

	Activity 1 

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









	UDL Components
Multiple Means of Representation is present in the activity.  Students can create a number line themselves, or a teacher provides a number line with increments set.
Pose the following problem:  The chart below represents data collected from Mrs. B’s Science class and their metamorphosis project:

Materials Needed:
· Resource Sheet 1: Cocoon Lengths
· Ruler
· Whiteboard, Elmo, or other projection device

Directions:
· Distribute Resource Sheet 1: Cocoon Lengths to each student.
· Students are to construct a line plot using the data on Resource Sheet 1.  
· Allow time for students to share their line plots
· Discuss the following Key Questions with the class:
· How many cocoons were measured?
· What is the difference in length of the shortest cocoon compared to the longest cocoon?
· How many cocoons were less than 2 inches?  
· How many cocoons were 2 inches or more?
· 

How many more cocoons were  inches compared to  inches?
· 
Another cocoon was found that measured  inches.  Plot this new measurement on your line plot.
· 
If you put the cocoons that were  together end to end in a straight line, how long would they be altogether?
· Where would  go?  How about 1 ?  How many eighths would there be in 1  ?

Formative Assessment
Give students a sample set of data to interpret. Pose questions similar to the ones above.

Summary
Students should be able to construct a line plot using any sample data to the nearest 1/8th inch and interpret the results.

	
SMP 1: Make sense of problems and persevere in solving them – Students construct a line plot that represents the Cocoon data.

SMP 2: Reason abstractly and quantitatively – Students share their reasoning during the class discussion of the questions.

SMP4: Model with mathematics – Students model by correctly constructing the line plot to represent the data.

SMP 6: Attend to precision – Student accurately display the data in the line plot and use the appropriate mathematical vocabulary during the discussion.

SMP 7: Look for and make use of structure – Students use the structure of the line plot to evaluate the data and answer the questions.



	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	UDL Components:
Students can cut the string, or students can choose a piece of string already cut that they think is close to their estimate.


Materials Needed:
· Ball of string (one per student)
· Scissor (one per student)

Directions:
· Pose the following scenario:          
                

To test the accuracy of student estimates, Mrs. G. gave her students a ball of string.  Each student was to cut a piece of string that is inches in length without measuring. After all students have cut their piece of string, they find the actual measure to the nearest eighth inch.  Students will plot their measurement on the class made line plot.

· Discuss the following Key Questions with the class:
· What is the difference in the measure of the longest piece of string to the shortest string?
· What estimate was plotted most often?
· 
How many estimates were more than ?  Less than?
· What fraction would show the number of students that cut the string to the exact length needed?
· 
One of the students says his string length is . Where would you plot this on the number line?
· Which estimates would be close to the one-half benchmark?

Formative Assessment

Was your string length more than or less than ?
By how much?  Use your number line to determine the difference. 

Summary
Students will be able to measure and plot their data on a line plot.

	
SMP 1: Make sense of problems and persevere in solving them – Students construct a line plot that represents the measurement data about their string length.

SMP 2: Reason abstractly and quantitatively – Students share their reasoning during the class discussion of the questions.

SMP4: Model with mathematics – Students model by correctly constructing the line plot to represent the data.

SMP 6: Attend to precision – Student accurately display the data in the line plot and use the appropriate mathematical vocabulary during the discussion.

SMP 7: Look for and make use of structure – Students use the structure of the line plot to evaluate the data and answer the questions.




	Supporting Information

	Interventions/Enrichments
· Special Education/Struggling Learners
· ELL
· Gifted and Talented

	· Use manipulatives in place of paper for line plots.
· For special education students, provide a number line with numbers. 
· For ELL students, post vocabulary used in lesson to help students use correct terminology in writing/ speaking about data.
· Gifted and Talented students can pose their own questions to interpret their data.  They could also use their data to create a bar graph.


	Materials
	· Tape or string for floor line plot
· Number Cards 0-10 on index cards
· Sticky Notes
· Markers
· Resource Sheet 1: Cocoon Lengths
· Ruler
· Ball of string (one per student)
· Scissor (one per student)


	Technology

	Whiteboards, Overhead projector, or Document camera.


	Resources
(must be available to all stakeholders)

	See the Resource Section of the Unit Plan for listing of resources.





Resource Sheet 1                                                             Cocoon Lengths
Name _____________________________                                       Date_______________________________

[bookmark: _GoBack]Draw a line for a line plot. Use the data below to construct a line plot to display Cocoon lengths.
Cocoon lengths: 1,  2,  1,  1,  2,  1,  1,  2,  2,  1,  2, 1
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