	Lesson Title: Grab a Handful                                                        Pre 3.2a

	Utah State Core Standard and Indicators  Pre-Algebra  Standard 5.1    Process Standards 1-5

	Summary

In this lesson, students grab a handful of linking cubes and then organize themselves from least to greatest by amount of linking cubes grabbed. They physically move to observe the mode, median, and quartiles. Then they discuss what they could do to find the mean (trade cubes until everyone has the same amount). Then they organize the data into a class histogram and a box plot. Students create the plots using TI 73 calculators and sketch the graphs on their papers. Secondly, the students  problem solve regarding data questions.  Third, they collect and organize data by groups, create graphs and analyze the data. 

For 3.2b, NBA Jumpers, students collect and organize data about jump heights. They create graphs and examine the jump height statistics.

	Enduring Understanding
Statisticians collect data and then make choices about the best way to organize and communicate the information about that data. One variable data can be organized into histograms, pictographs and box plots.
	Essential Questions
· What are measures of central tendency and how do they help us?

	Skill Focus

· Problem solving

· Mean, median, mode, and range.  

· Creating histograms and box plots
	Vocabulary Focus

“We used a lot of vocabulary in this meeting:  mean, median, mode, range, histogram, quartiles, box plot, equation, variable, balance, order of operations.”

	Assessment ideas:
“We liked question number 7 from the assignment sheet for an assessment.”


	Materials  TI-73 calculators, linking cubes, post-it notes

	Launch ideas:
”We talked about telling the kids they would all receive the average score for their individual test scores, and talk about why or why not that would be fair.”


	Explore ideas:
“Students were to use two box and whisker plots to compare data and see what the differences were”
· Why are box plots helpful in examining data?
· Compare the reading of a histogram and the reading of a box plot.

	Summarize ideas:
“We liked question number 7 from the assignment sheet for an assessment.”


	Apply




Directions:
Students will explore mean, median, mode, and range through the use of Unifix cubes, Post-it Notes, physical movement, and will use the data to generate a box plot on the TI-73 graphing calculator.
Students move themselves into a line to organize the range of data.
1) Students grab a handful of linking cubes, link them, and record the number of cubes they have on a post it note.

2) Organize into a single line of students based on smallest handful to largest handful. Have the students with the smallest and largest set the beginning and end of the line. Give the students one minute to line up with their block trains..  If there is more than one of a given number, then have them stand side by side.

3) Find the median. Ask students what median is and how to find it.  Finding the median could be done by counting in from both ends of the line simultaneously.  When you reach the center participant, the number of cubes they have is the median.  If there are two participants in the center you must take the average of their cube amounts.

4) Find the upper or 1st quartile by using the center between the minimum and the median.  Find the upper or 3rd quartile by using the median and the maximum.  

5) Find the mode by having the participants with the same number of cubes line up behind one another.  The line with the most people is the mode.  (The number of cubes they have.)

6) Have students discuss how they could find the mean.  This can be done by having the participants compare trains with other participants either giving or taking cubes so they have the same length of train.  Repeat this process until all participants have the same length of train.  Hold extra cubes aside and discuss what to do with them, i.e. divide them up among all participants.  Now you can discuss the mean of the group by looking at their evened out block trains.

Create a histogram on the board with Post-it Notes and then a box plot above it.

1) Draw a number line horizontally on the bottom of the board. Write the minimum number of cubes on the left side of the number line, and number consecutively across the line.  Students place their Post-it Notes above the number corresponding to the number of linking cubes they had.

2) Using this histogram as a visual aid the class can review median, 1st and 3rd quartiles, mode, and range.  Draw a box plot above the Post-it note bar graph.

Create a box plot on the TI-73.

1) Record all Post-it Note numbers in L1 on your graphing calculator.
2) Turn your STAT Plot on and choose the box plot graph.  Also, identify L1 as being the list you will use.

3) Discuss with the students what the WINDOW should be set at for your data.  An example setting for your WINDOW could be as follows:
Xmin = 0

Xmax = larger than your largest number

Ymin = 0

Ymax = 5
4) Graph your plot and trace. Compare this to the predictions the students made
5) You may also want to go to STAT, CALC, 1-Var Stats, and L1 to show students how the calculator will generate the statistics for data entered into a list.

Students divide into groups to collect and analyze the data, prepare graphs and analyze the data for the following questions.
· I usually spend about ____________minutes taking a shower or bath.

· There is a total of ___________letters in my first, middle, and last names.

· There are __________people living in my home.

· I have _________pets. 

· My shoe is about __________centimeters long.

· I watch about _________hours of television per week.

· I am about __________centimeters tall.

· My head is about ____________centimeters around. 

Student Record Sheet

Grab a Handful 
1) Draw a picture of what we did in Grab a handful to understand the following: 
(You may explain in words or draw a picture.)
· Median

· Mode

· Mean

· Upper Quartile

· Lower Quartile

2   Sketch the class histogram and box plot from the board.

3) What are measures of central tendency? 

Which one do you like best? Why? 
Which one do you think is most useful? Why

4) Why are box plots helpful in examining data?
5) If another person grabbed a handful of 5 cubes, predict how that would affect the 

mean___________________ median____________________ 


mode____________________  


Which one of these statistics would change the most? Why?

6) You have 6 out of 7 counts of data—6 peoples handfuls (8, 8, 9, 10, 10, and 13). The median is 10.  We are missing one person’s data. What could the missing value possibly be?  How do you know?


If the mean was 12, what would you know about the missing piece of data?

7) Assessment questions:

·  Pick a question. 
·  Collect and organize your data. 
·  Prepare your graphs and statistics.
·  Be certain to create the proper scale and label the graphs well. 
·  Explain each graph. Then compare the graphs. 
1) I usually spend about ____________minutes taking a shower or bath.
2) There is a total of ___________letters in my first, middle, and last names.

3) There are __________people living in my home.
4) I have _________pets. 

5) My shoe is about __________centimeters long.

6) I watch about _________hours of television per week.
7) I am about __________centimeters tall.

8) My head is about ____________centimeters around. 
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