Grade 3: Unit 3.MD.B.3-4 Represent & Interpret Data

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

	Content/Grade Level
	Mathematics/Grade 3
    Domain: 3.MD.Measurement and Data

	Unit/Cluster:
	Cluster: 3.MD.B Represent and Interpret Data

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· Why is data collected and analyzed?
· How can information be gathered, recorded, and organized?
· How do people use data to influence others?
· How can predictions be made based on data?
· How does the type of data influence the choice of display?
· How does the way we display data influence our interpretation of it?
· How does collecting data help us solve problems or make decision in our world?
· What aspects of a graph help people understand and interpret the data easily?
· What kind of questions can and cannot be answered from a graph?

· Graphs convey data in a concise way.
· The quality of the question used impacts the data collected and the validity of the results.
· 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



	· 3.MD.B.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less” problems using information presented in a scaled bar graphs.
· 3.MD.B.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal scale is marked off in appropriate units— whole numbers, halves, or quarters. 

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 Practices 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
	Creating Graphs

	Relevance/Connections


	· First and second graders solve addition and subtraction problems in a data context using picture graphs and bar graphs (with single-unit scale) to represent a data set with up to four categories. They solve simple put-together, take-apart, and compare problems using information presented in a bar graph. 
· In addition to this study of categorical data, students in Grade 2 measure lengths to generate a set of measurement data in whole units. They will then decide how to summarize the data set or display it visually. Since they are already familiar with categorical data and bar graphs, students might think it natural to summarize this data set in terms of categories.
· The different lengths measured do not constitute different categories, but rather different measured lengths…which is why this type of data is called ‘measurement data’ rather than ‘categorical data’. Both types of experiences are vital to the development of understanding data and being able to display it correctly.

	Student Outcomes



	The student will:
· Measure related objects to collect and graph measurement data.
· Answer questions about the data displayed in a graph.
· Create a scaled picture graph to represent a data set with up to four categories.
· Create a scaled bar graph to represent a data set with up to four categories.
· Create a line plot using whole numbers, halves, and fourths to display measurement data.
· Solve one- and two-step “how many more” and “how many less” problems using information presented in scaled bar graphs.

	Prior Knowledge Needed to Support This Learning



	
Taught in second grade: 
· 2.MD.D.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph.

· 2.MD.D.9 Generate measurement data by measuring lengths of several objects to the nearest whole unit, or by making repeated measurements of the same object. Show the measurements by making a line plot, where the horizontal scale is marked off in whole-number units. 


Taught in third grade:
· The unit on fractions must be taught prior to this unit since students need to measure to the nearest ½ and ¼ inch.


	Method for determining student readiness for the lesson
	· Present an activity in which students interpret a graph with single unit scale involving categorical data.
· Have students measure objects or drawings to the nearest half or quarter inch.



	Learning Experience

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

	Warm Up




	Materials Needed:
· Assortment of kid friendly graphs (picture graphs, horizontal bar graphs, vertical bar graphs, and line plots) from different sources

Directions:
· Present an assortment of kid friendly graphs (picture graphs, horizontal bar graphs, vertical bar graphs, and line plots) from different sources (kid magazines such as the examples below.  
· Discuss the purpose of graphs, where they have seen them before (other than math class).  
· Ask “What can you tell me from the information on the graph?  What does the graph tell you?”  Accept any answers.   
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	SMP 1: Make sense of problems and persevere in solving them - Analyzing the data on the graph and explaining verbally their thinking processes.
SMP 3: Construct viable arguments and critique the reasoning of others - Justifying conclusions and communicate them effectively.
SMP 6: Attend to precision - Using math vocabulary correctly.
SMP 7: Look for and make use of structure - Recognize the relationships between mathematical ideas and objects.

	Motivation



	Materials Needed:
· Unorganized set of data

Directions:
· Create an unorganized set of data with something meaningful to your students, such as activities on the playground, number of people in families.  
· Ask questions about the data such as how many more, how many less.
· Lead the discussion to help them understand the importance of organizing information visually on the different types of graph.   
	SMP 1: Making sense of problems and persevere in solving them – students make sense of the data, organize it, and display it in graphs.
SMP 2: Reason abstractly and quantitatively - Students are able to decontextualize and contextualize a problem.
SMP 4: Model with mathematics - Students understand the relationship between quantities, using mathematical tools.
SMP 5: Use appropriate tools strategically - Students identify useful mathematical resources to deepen their understandings.

	Activity 1 

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










	Materials Needed:
· One Color Tile per student
· Resource Sheet 1: Horizontal Bar Graph
· Resource Sheet 2: Vertical Bar Graph
· Resource Sheet 3: Scaled Picture Graph
· Resource Sheet 4: Exit Ticket – Creating a Graph

Directions:
· Give each student a color tile.  Ask them to put them in one pile if blue is their favorite color or and another pile if red is their favorite color. 
· Line the tiles up and discuss the totals in each line.  
· Now say that each of their squares represent 2, 5, or 10.  How does the total of each bar change?  How do you know what the value is of one square on a graph?  The scale will tell them what interval to count by.
· Vocabulary of the graphs should be discussed, for example: title, categories, category label, key, and data. 
· Make the connection to 3.OA.A.2 in that the scale can be determined by the value of the bar to create the interval. Dividing the value of the bar by the number of tiles in the bar identifies the scale. Example: a bar worth 20, which is made of 4 tiles, indicates that each tile is worth 5, which is the scale.
· In small group display the following graphs one at a time: 
· Resource Sheet 1: Horizontal Bar Graph
· Resource Sheet 2: Vertical Bar Graph
· Resource Sheet 3: Scaled Picture Graph
· Include other graphs that have varying scales of 2, 5, and 10.
· Examples of the questions you might use to help students interpret the            data are:
· How would the graph change if you added more information?
· If the scale on the pictograph changed, how would the graph change?
· How many more?
· How many less?
· Tell me what the picture graph shows you.
· Henry bought five Red Rome Apples at the store. How did that change the graph?
· Which other type of apple now has the same number of apples at the Red Rome Apples?
· Distribute Resource Sheet 4: Exit Ticket – Creating a Graph. Ask students to complete the graph using the data included on the Resource Sheet.  
	
SMP 4: Model with mathematics - Students analyze mathematical relationships and draw conclusions.
SMP 8: Look for and express regularity in repeated reasoning - Students generalize methods and look for shortcuts (possibly skip counting).

	Activity 2

UDL Components
· Multiple Means of Representation
· Multiple Means for Action and Expression
· Multiple Means for Engagement
Key Questions
Formative Assessment
Summary
	Materials Needed:
· Sticky Note for each student
Directions:
· Whole group:  Create a data chart with four categories of data.  
· Give each child a sticky note to represent their data.  As a class create a horizontal bar graph with this data. 
· Discuss how one sticky note represents one student. 
· Suppose you had a partner, what would one of these sticky note represent to show both of you? (2)  
· Suppose you were working with a group of 10, what would the value of the sticky note be? (10) 
· How would this change the value of the categories? 
· Discussion should involve vocabulary including: scale, title, categories, category label, interval, key, and data. 
· The students will be creating a picture graph using this same data during independent work time.  Model how to make this transformation on one category, possibly using stamps or stickers.

· Independent work:  The students will take the information from the whole group work to create a picture graph. 
· Students will write 3 questions about the graph.  
· They should trade questions with a partner to answer.

· Small group: Interpreting the bar graph created during whole group time. Reference the questions above.
Next day reverse the process and have the students create the picture graph as a whole group and turn it into a vertical bar graph during small group.
	SMP 1: Make sense of problems and persevere in solving them - Students are able to make sense of quantities.
SMP 3: Construct viable arguments and critique the reasoning of other - Students understand the relationship between quantities using mathematical tools.
SMP 6: Attend to precision - Students communicate their ideas precisely using rich mathematical vocabulary.

	Activity 3

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


	Teaching measurement to the ¼ inch, small group.
Materials Needed:
· Sets of manipulative that comes in inch and quarter inch increments (one per student)
· Items for students to measure

Directions:
· Using a manipulative that come in inch and quarter inch increments, have the students measure something to the quarter inch laying the inch pieces side-by-side to count the whole inches and then using the quarter pieces to count the fractional parts. Show it numerically using the whole and ¼ inch. 
· Now place a ruler on top to show the relationship. Repeat with several objects.  
· As they become more comfortable with the ruler take away the manipulatives.
Showing measurement to the ¼ inch on a line plot.
Materials Needed:
· ‘X’ cards (one per student for use building a line plot)
· Larger image of 0-12 inch ruler marked to quarter inch on chart paper
· Straight line draw on second piece of chart paper

Directions:
· Before the lesson begins, cut out enough x’s for the entire class for use to build a line plot.
· Draw a large representation of a ruler marked to the quarter inch from 0-12 on a piece chart paper.
· Draw a straight line on an other piece of chart paper.
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· Whole group: Have the students get a pencil from their desk. 
· Tell them to measure their pencils to the quarter inch.  
· After they have measured, they will get a paper ‘X’ and come up to the board and place the X’s on top of their measurement.  
· Now the students will make the transition to the line plot.  
· Ask the students what the shortest pencil is and put the number on the number line.  Find the longest pencil and put it at the end of the number line and fill in to the quarter inch.
	

	Closure
	Allow time for students to share what they know from looking at the line plot. What does each ‘X’ represent? Which measurement had the most number of pencils? How do you know?
	





	Supporting Information

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

	· Pair struggling students with another who can help them make sense of the activities.
· Work with individuals who need assistance as others work independently.

· Present the new vocabulary in the native language of the ELL student and match it with the English word. 
· Provide the vocabulary in written form in both their native language and English.

· Allow students to collect their own data, graph it, and present it to the class sharing questions for the class to discuss. 

	Materials
	· Assortment of kid friendly graphs (picture graphs, horizontal bar graphs, vertical bar graphs, and line plots) from different sources
· Unorganized set of data
· One Color Tile per student
· Resource Sheet 1: Horizontal Bar Graph
· Resource Sheet 2: Vertical Bar Graph
· Resource Sheet 3: Scaled Picture Graph
· Resource Sheet 4: Exit Ticket – Creating a Graph
· Sticky Note for each student
· Sets of manipulative that comes in inch and quarter inch increments (one per student)
· Items for students to measure
· [bookmark: _GoBack]‘X’ cards (one per student for use building a line plot)
· Larger image of 0-12 inch ruler marked to quarter inch on chart paper
· Straight line draw on second piece of chart paper


	Technology
	· Whiteboard, Elmo, or other projection device, if available

	Resources
(must be available to all stakeholders)
	· See Resource Section of Unit Plan for appropriate resources.















Resource Sheet 1                                                      Horizontal Bar Graph
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Resource Sheet 2                                                           Vertical Bar Graph
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Resource Sheet 3                                                    Scaled Picture Graph
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Resource Sheet 4                                                     Exit Ticket - Creating a Graph
Use this data to create a graph:
Dogs    5
Cats     7
Fish      2
Birds     8
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