	Background Information

	Content/Grade Level

	Math – Grade 5 GT

	Unit/Cluster:

	Domain – Measurement and Data 5.MD.2, Statistics and Probability 6.SP.2, 6.SP.3, 6.SP.4
Cluster: Represent and interpret data

In this lesson, students will develop an understanding of statistical variability as well as displaying and interpreting data to solve problems. In 6.SP.2, students will understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread and overall shape. In 6.SP.3, students will develop an understanding of statistical variability and be able to summarize and describe distributions. Specifically, students will be able to recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number. Finally in 6.SP.4, students will display numerical data in plots on a number line, including dot plots, histograms and box plots. 

	Essential Questions/Enduring Understandings Addressed in the Lesson


	· How can we construct a histogram?
· What do histograms tell us about the data they represent? 
· What is the difference between a bar graph and a histogram?
· How do we create frequency intervals to graph or display sets of data? 
· Why are frequency intervals useful in displaying data? 
· Why is a histogram useful in analyzing data?
· How do boxplots display information? 
· What can outliers tell us about data? 


	Standards Addressed in This Lesson



	5.MD.2.  Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
6.SP.2.  Develop understanding of statistical variability. 
Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape. 
6.SP.3.  Develop understanding of statistical variability. 
Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number. 
6.SP.4.  Summarize and describe distributions. 
Display numerical data in plots on a number line, including dot plots, histograms, and box plots. 


	Lesson Topic

	Representing and Interpreting Measurement Data using Bar Graphs, Histograms and Box Plots.

	Relevance/Connections


	It is critical that the Standards for Mathematical Processes 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 Practices make an excellent framework on which to plan your instruction. Look for the infusion of the Mathematical Practices throughout this unit.

5.NF.1.  Add and subtract fractions with unlike denominators (including mixed
numbers) by replacing given fractions with equivalent fractions in
such a way as to produce an equivalent sum or difference of fractions
with like denominators. For example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In
general, a/b + c/d = (ad + bc)/bd.)

5.NF.2.  Solve word problems involving addition and subtraction of fractions
referring to the same whole, including cases of unlike denominators,
e.g., by using visual fraction models or equations to represent the
problem. Use benchmark fractions and number sense of fractions
to estimate mentally and assess the reasonableness of answers. For
example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that
3/7 < 1/2.

6.SP.1.  Recognize a statistical question as one that anticipates variability in the data related to the question and accounts for it in the answers. For example, “How old am I?” is not a statistical question, but “How old are the students in my school?” is a statistical question because one anticipates
variability in students’ ages.

6.SP.2.  Understand that a set of data collected to answer a statistical question has a distribution which can be described by its center, spread, and overall shape.

6.SP.3.  Recognize that a measure of center for a numerical data set summarizes all of its values with a single number, while a measure of variation describes how its values vary with a single number.

6.SP.4.  Display numerical data in plots on a number line, including dot plots, histograms, and box plots.

6.SP.5.  Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.
c. Giving quantitative measures of center (median and/or mean) and variability (interquartile range and/or mean absolute deviation), as well as describing any overall pattern and any striking deviations from the overall pattern with reference to the context in which the data were gathered.
d. Relating the choice of measures of center and variability to the shape of the data distribution and the context in which the data were gathered.


	Interventions/Enrichments
· Gifted and Talented

	Content Differentiation

	Process Differentiation 
  
	Product Differentiation


	
	Although this lesson gives students an opportunity to explore grade-level Measurement and Data concepts (5.MD.1 and 5.MD.2), students will accelerate their learning and application by collecting, displaying and summarizing numerical data to explore statistical variability. 





	Students will deepen their understanding of central tendency measures and patterns of data by collecting, graphing and analyzing data to understand statistical relationships in real world scenarios.

Students will collect and analyze data in teams and use data to independently explore relationships and to solve problems. 

	Students will enhance and apply their knowledge of multiple representations when it comes to displaying and interpreting data. Students should begin to develop the ability to decide which type of graph to use to represent, analyze and apply collected data to solve real world problems. These skills will be critical to help students prepare for their PBL Scenario Task.

	Student Outcomes



	· Explain the differences between a bar graph, histogram and box and whisker plot.
· Use appropriate terminology to discuss and interpret data distribution. 
· Construct a box and whisker plot.
· Develop an understanding of statistical variation.

	Prior Knowledge Needed to Support This Learning

	· An understanding of mean, median, mode and range (measures of central tendency)
· Collecting and analyzing data

	Method for determining student readiness for the lesson
	· Mean, Median, Mode Range Flipchart (Optional)
· Preassessment Histogram (Optional)
· Preassessment Box Plots (Optional)



	Learning Experience

	Component
	Details
	Which Standards for Mathematical Practice(s) does this address? 

	Warm Up




	SAY: Observing the graphs below, describe the similarities and differences between the graphs:



[image: http://shodor.org/media/N/D/Q/yM2ZiZTY2NTc1MDY4ZWMzNGQ0ZTZhY2NjZDNmMWI.png]
[image: http://www.scienceaid.co.uk/psychology/approaches/images/histogram.png]


	· Make sense of the problem
· Reason abstractly and quantitatively


	Motivation



	ASK: What is the difference between a bar graph and a histogram?

By definition a bar graph is: A diagram showing a system of connections or interrelations between two or more things by using bars.  In a bar graph, bars do not touch.

A histogram is: A bar graph in which the area over each class interval is proportional to the relative frequency of data within this interval.  In a histogram, bars touch because the data is considered continuous.



	· Construct viable arguments and critique the reasoning of others 

	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:

· Principle I: Representation – Students represent the data in a frequency table and histogram.
· Principle III: Engagement – Students are actively involved in the collection of data being used to graph the histogram
· Histograms represent data by frequency of occurrence or percentage. They are similar to bar graphs, but the categories represented by bar graphs do not have to be in any particular order, whereas the data on histograms represent ordinal data, or data that does fall in a particular order. 

Teacher Note: The students will work together to collect data and represent the data in a frequency table to create a histogram. 

Part I. Collect data – Students are grouped in pairs with a stop watch.  For one minute, student will count the number of jumping jacks of his partner.

Part II. Graphing the data – Using the sample class data for jumping jacks in one minute: 

	60
	65
	33
	35
	55
	50
	45
	9

	57
	5
	17
	12
	58
	68
	58
	55

	39
	49
	43
	40
	20
	35
	44
	43




Organize the data by scale and frequency in a table.


Teacher Note: Have the students use the data from the frequency chart to create a histogram on graph paper. Make sure the graph is appropriately labeled. 
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The histogram graphically shows the following: 

1. center (i.e., the location) of the data;
2. spread (i.e., the scale) of the data
3. skewness of the data
4. presence of outliers
5. presence of multiple modes in the data

Vocabulary Review 

Spread of the Data:

Symmetrical Distribution - Distribution in which both sides of the graph are generally the same when the graph is folded vertically down the middle.
Uniform Distribution - Distribution in which every class has generally equal frequency.
Left Skewed Distribution - Distribution whose graph has the longer tail on the left.
Right Skewed Distribution - Distribution whose graph has the longer tail on the right.
Bimodal Distribution - Distribution in which the two classes with largest frequencies are separated by at least one class.
Outliers - A value that "lies outside" (is much smaller or larger than) most of the other values in a set of data.
Box and Whisker Plot - A graphic way to display the median, quartiles, and extremes of a data set on a number line to show the distribution of the data.

Checking for understanding questions:
1. What are the key components of a histogram?
2. Describe the spread of the data (using the appropriate terminology)
3. Is there an outlier present?  If so, how does the outlier affect the data?
4. What is the mode of the data?  Is there more than one mode of the data?
5. What does the mode suggest about the data?
6. How might the graph change if the data intervals change? 

	· Model with mathematics
· Attend to precision
· Use appropriate tools strategically

	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:
· Principle III:  Engagement - Students are collect and use data to explore real world scenarios.  The students will create a histogram using the illuminations resource. Students are actively involved in creating a graph and making interpretations about the data being used.

Teacher Note: Alternative data collection ideas can include: 

· Number of hours spent reading a book 
· Number of songs in a playlist on an IPOD or MP3 player 
· Number of followers on twitter
· Number of friends on Facebook
· Number of pets in household
· Number of text messages texted per day
· Number of hours spent playing video games
· Number of hours spent playing outside
· Number of hours spent studying

Create a histogram using the illuminations resource:

http://illuminations.nctm.org/Activities.aspx?grade=all&standard=all

Checking for understanding questions:
1. Are there outliers in the data?
2. How spread out is the data?
3. Is the data symmetrical or skewed?
4. What interpretations can you make from the data? 

	· Model with mathematics
· Attend to precision
· Use appropriate tools strategically

	Closure
	Reviewing: 
The teacher should ask the following questions as part of a closing discussion to check for understanding: 

· How can we construct a histogram?
· What do histograms tell us about the data they represent? 
· What is the difference between a bar graph and a histogram?
· How do we create frequency intervals to graph or display sets of data? 
· Why are frequency intervals useful in displaying data? 
· Why is a histogram useful in analyzing data?
· How do boxplots display information? 
· What can outliers tell us about data? 
Assessment: Formative assessments should take place throughout the lesson. 

The teacher should also consider: 

Giving each student a copy of the Choice Card of Data.  Each student will graph and compare 2 sets of data from the choice card data to answer questions.


	



	Supporting Information

	Materials
	· Pencil 
· Math Journals 
· Manila Folders
· Index Cards
· Stopwatch
· Graph Paper
· Lesson Resource A – Preassessment Histogram
· Lesson Resource B – Preassessment Box and Whisker Plot
· Lesson Resource C – Choice Card of Data
· Lesson Resource D – Box and Whisker Plot in Excel


	Technology

	· Graphing calculator
· Computers with Microsoft Excel Software 
· Illuminations - Histogram

How to use a TI-83 or 84 graphing calculator to construct a histogram:

 Directions for TI-83 or TI-84 Graphing Calculator
· Hit STAT →1→ Enter
· Insert the data into L1
· Put your data in L1 by hitting ENTER after each entry
· Go to Window  x-values based on data collected and y-vales based on frequency 
 (XMin = lowest x-value, XMax= highest x –value, xscl = 1’s, 2’s, or 3’s, etc., YMin= lowest y-value, and YMax = lowest y-value, and yscl = 1’s, 2’s or 3’s, etc.)
· Hit 2nd and Y = for the STAT PLOT.  Turn  Graph 1 on by hitting 1→ enter → On → Enter
· Select the type of graph.  Hit histogram then enter.
· Then hit graph.

NOTE: Use graphing paper to help the student organize the data on the graph. Draw the x and y axis on the graph paper. Scaffold and create the scale on the horizontal axis (x-axis) and the frequency on the y-axis with the scale, Have the students to shade in the boxes for the vertical bars.  Help the students to identify which bar the numbers should be shaded.

How to use Microsoft Excel to create a histogram or box and whisker plot:

 See Lesson Resource D 

Understanding and Making a Box and Whisker Plot: 


[image: E:\Curriculum Dev8.12.13\Editing\Grade 5\Lesson 2\Box and Whisker Plot Image.png]


http://www.brainingcamp.com/resources/math/box-plots/lesson.php 

Enrichment: 
· Students can use decimals to graph a histogram. 
· Construct double histogram graphs.
· Make a box and whisker plot.

	Resources

	NCTM Illuminations - http://illuminations.nctm.org/ 
Understanding and Making a Box and Whisker Plot: 
http://www.brainingcamp.com/resources/math/box-plots/lesson.php 
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