
	Domain: Summarize and describe distributions 
    Cluster: Display numerical data in plots on a number line including dot plots, histograms and box plots.
 
Standard(s): 
5.MD.2 – Represent and interpret data.
2. Make a line plot to display a data set of measurements in fractions of a unit (1/2, ¼, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots.  
6.SP.3 – Develop understanding of statistical variability. 
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 – Summarize and describe distributions. 
4. Display numerical data in plots on a number line including dot plots, histograms and box plots. 

	Purpose/Big Idea:
· Create a line plot, bar graph and histogram of a data set of measurements using fractions of a unit. 
· Explore measures of center and variation by graphing. 
· Calculate measures of central tendency using real world data. 
· Use graphing and statistical variability to solve an authentic problem. 

	Materials:
· Pencil 
· Math Journals
· Graph or Chart Paper
· Olympic Athlete Data: https://docs.google.com/spreadsheet/lv?key=0AonYZs4MzlZbdHJ2TjFrNTNEVURFWkxtdHl6bm50YlE 
· Lesson Seed Resource 4A Graphs 
· Lesson Seed Resource 4B Histogram

	Activity:

Warm Up/Preassessment
5th Grade Class Survey - How Many Sports Do You Play in a Season?

Scenario 1: 

After surveying her 5th Grade Homeroom, Mrs. Davis gathered the following data on the number of sports each person plays in a season:  

0, 0,0,0,0 1,1,1,1,2,2,2,2,2,2,2,3,3,3,3,3,4,4,5,5,5.

Using the information from the survey:

· Create a line plot of the data
· Create a bar graph of the data 
Answer the following questions using your graphs: 

· How many students play 2 or more sports? 
· What is the range? 
· What is the mean, median and mode? 
· What does central tendency tell you about the data? Where on the line graph would you find the mean, median, mode? 
· How would the graphed data change if we used a Histogram?
· How would the graphs change if we had more/data? 
NOTE: For additional practice, the teacher may decide to survey the class to collect authentic data and have the students graph and compare their results to the Warm Up. 

Scenario 2: 

Mrs. Davis had her homeroom students measure their heights to the nearest 1/8 of a foot. Graph their heights using in a line plot or bar graph. 

Provide students with data that includes mixed numbers and whole numbers. 




Example: Heights of Students: 

3 ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft,  ft.


Teacher Note: As the students create the line plot/bar graph using the survey data, the teacher should foster a discussion with students about how measures of central tendency can summarize and reflect variation in collected data. For example, the range of the data helps students make an appropriate scale. The mean measures the exact middle point of the data set. Data above or below the mean reflects a deviation from the mean. Students can also make a circle graph, scatter plot or box and whisker plot. 

ASK: Compare the graphs we made. How are the similar/different? How does the addition of fractions of a unit change our scale? How do fractions of a unit change measures of central tendency? Which graph represents the data most effectively? Which is easiest to read and why? 

If preferred the teacher may have the class collect actual height measurements in place of using the given data.

Activity 1:

Could You Be An Olympic Athlete? 

Teacher Note: Now that students have had a chance to graph and analyze collected data, students will use more detailed information to further explore relationships between the data. Using the information from the Olympic Athlete Online Database, have students explore the statistics of the London 2012 Athletes.  Using the data provided, (age, height, weight, gender, medals won, etc.) students should choose graph types to compare statistics. 

Olympic Athlete Database 
https://docs.google.com/spreadsheet/lv?key=0AonYZs4MzlZbdHJ2TjFrNTNEVURFWkxtdHl6bm50YlE 

Teacher Note: Students should consider why they chose the type of graph to display the data (see Lesson Resource 1A) and use the graphs to help answer questions about the data. Sample questions might include: 

· What is the average height, age of male athletes/female athletes?
· How do athletes who won a medal compare statistically with those who did not? 
· What is the age of the oldest/youngest medal winners? 

Activity 2:

Under Armour is a Maryland based company that sells sports equipment, including shoes. The company currently sizes their shoes in the standard format of half sizes, for example size 4, size   , size 5, size , etc.  The marketing executives of the company have received emails from many customers asking about shoe sizes. It seems that some customers have feet that are too big for size 4, but too small for size .  They are considering another way to size their shoes.

Under Armour is sponsoring a contest to determine the best way to designate shoe sizes. Your task is to gather data about the lengths of people’s feet to determine a new way to designate shoe sizes to help Under Armour decide on a better way to size shoes. 

· Gather data from the students in your class. Measure their feet in inches. 
· Plot your data on a graph. Choose either a line plot, bar graph or a histogram.
· Based on your data, determine the scale you will use to size the shoes for Under Armour. Should there be a different sizing scale for boys and girls? How will the sizes be numbered? How do fractions of a unit affect your scale and your 
· Extension: Write a short proposal for Under Armour detailing your work, including the graphs to explain your sizing scale and justify your choice for the sizes.


	Guiding Questions:
· How do line plots, bar graphs, histograms and other graphs compare?
· How do data sets of measurements using fractions of a unit change a graph?  
· How do graphs reveal statistical variability? 
· What type of graph works best and why? 




Teacher Notes: PBL Scenario

The PBL Scenario requires students to research a sports related injury topic and conduct an experiment that explores the relationship between the variables in the study. 

Lesson Seed 5 helps students further their ability to collect, graph and analyze data. Although the students use a variety of data (both provided and collected), students practice acquiring, graphing and analyzing data to explore and discuss relationships between the data points, experiment with different kinds of graphs and look for outcomes or impacts in an experiement or study.  Activity 2 introduces students to an extended task for Under Armour regarding collecting measurements, graphing results and justifying a new shoe scale for the company. Practice with real world problems gives students the experience they will need to be successful in the PBL Scenario. 

Resources: 

http://nces.ed.gov/nceskids/help/user_guide/graph/whentouse.asp - Graphing Tutorial - How to Choose the Best Graph
http://www.csueastbay.edu/FOCUS/wf761doc/ibi_html/javaassist/intl/EN/help/topic247.htm - Selecting Graph Types and Styles
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