Statistics Activities                           Investigation 3.20

INTRODUCTION:

In this activity the students will take the information collected from questions answered the night before as homework to create box & whisker plots and histograms.  The purpose is for the student to become very familiar with data, how to organize it, how to enter it into the calculator to create statistical plots, and to understand the meaning of those plots. 

MATERIALS:

Sheet of data questions completed by each participant

TI-73 calculator

Graph paper and pencil

SETUP:

The raw data needs to be collected as a class at the beginning of the class.  It will be used throughout the activity.

PROCEDURE:

Attached questionnaire should be distributed the night before this activity.  Instructions should be given on how to take a pulse for 15 seconds and multiply by 4 for the heart rate. Pulse can be taken at neck or on wrist.  (Avoid using your thumb to take a pulse as this can duplicate the beats counted.)

DATA RECORDING AND ANALYSIS:

Heartbeat
1.  Enter the class data below. 

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Resting A.M.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Resting P.M.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post Exercise
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Student
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	Resting A.M.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Resting P.M.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post Exercise
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2.  Working in groups of 3 students, each in the group will enter one of the pulse rates in List 1.  Enter Stat Plot through ( ( and select the 7th type of plot (().  Once you have a graph draw it below, title it, label the four quartiles, and remember to identify your window.

Title: 
















What is your window?








   (xmin, xmax, xscl) = 










   (ymin, ymax, yscl) = 









Min = _______       Max = ________








  Q 1 = 

Q 3 = 









 Median = ________
3.   What do the quartiles represent?  ________________________________________________________________________________________________________________________________________________

4.  Predict what would happen to your plot if the highest rate in your class had a heart rate of 25 beats higher than its present number.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

5.  Now increase the maximum value in the list by 25 and graph it again.  How did our quartile numbers change?  Were your predictions correct?  

________________________________________________________________________________________________________________________________________________________________________________________________________________________

6.  Looking at the resting heart rate compared with the exercise heart rate, do you think there is a good correlation between those numbers for the class?  In other words, could you, with fair accuracy, predict a person’s post exercise heart rate given his/her resting heart rate? 

_____________________________________________________________________

7.  Enter resting rate into List 1, and enter exercise into List 2.   Then plot a scatter plot to test your hypothesis.

Body Proportions 

1.  Enter below the data for height to the nearest inch, shoe size and length of forearm in inches.

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	height
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	shoe size
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	forearm
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	student
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	height
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	shoe size
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	forearm
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2.  Again, working in groups of three, each should enter the data for student height, shoe size, or forearm length into List 1.   Make a histogram of the information by entering Stat Plot through ( [PLOT] ( (, xlist is List 1, and frequency is 1.  Draw your plot below.  Remember to label your window and title the graph. 

Title: 








Window: 









  (xmin, xmax, xscl) = 










  (ymin, ymax, yscl) = 





















Label the x and y axis on the 








graph. 

3.  Was there a most common number for your graph?  

 What is it? 

  What is the range of numbers for your study? (high to low) 


 

      Why do you think the range is not very large number? 

________________________________________________________________________________________________________________________________________________

4.   When would you want to use this type of statistical plot? 

5.   How could you use the picture this plot gives to draw inferences on this group?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Books v. TV
1.  Enter data below.  Multiply the number of hours of TV viewing by 7 before entering.

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	book read
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	hrs of TV
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	student
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	book read
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	hrs of TV
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2.  This time you will be making two box and whisker plots in the same graphing window.  Enter the data for number of books read in List 1.  Enter the hours of TV in List 2.

· For plot 1 select the first box-and-whisker plot, xlist = L1
· For plot 2 select the first box-and-whisker plot, xlist = L2
· Frequency in both plots should be 1.

· Set your window data for x by the lowest and highest numbers in either List l or List 2.  The y values can be (0, 5).  Press (. 

· Sketch your statistical plot below.  Label each plot as “books” or “TV”.

Title: Books v. TV








Using ( identify the 









Quartiles below:









    Books:

TV:








Q 1 = 












Q3 = 












Min = 













Max = 





3.  What does this picture tell you about the reading versus television watching time for this sample population?

________________________________________________________________________________________________________________________________________________

CONCLUSION:

Conduct a class discussion including the following:

· Where have you seen these types of plots used for show a statistic?

· What is the meaning of the box & whisker plot with its 4 quartiles?  What kind of picture does this plot portray?  

· What is an outlier?  How does an outlier change the configuration of the plot?  Should an outlier be included in the data or shown as an outlier?  (Teacher demonstrates using 4th type plot).

GOING FURTHER:

As an extension give a homework assignment to create a statistical plot with drawings and window settings for any set of data collected by the class.  It should include a table, plot, questions, scatter plot of any possible correlation between the data.  Then conclude with a summary of your findings.   

Descriptive Statistics Questionnaire

Heart Rate
1.  Record your pulse lying down at bedtime. 


2.  Record your pulse first thing in the morning before any activity. 


3.  Record your pulse after doing 100 jumping jacks. 

Family Information
1.  How many people are in your family? 


2.  How many pets are in or have ever lived in your household? 


3.  How many TV, radios, CD players, and boom boxes are in your house? 


4.  What is the walking time distance from your home to school? 


Travel
1.  How many states have you visited? 


2.  How many times have you been camping? 


3.  How many countries have you visited? 


4.  How many times have you flown on a plane? 


Body Proportion
1.  How tall are you in inches? (Remember 4 ft. 3 in.  = 51 in.) 


2.  What is your shoe size? 


3.  What is the length of your forearm (measure from wrist to elbow in inches)? 


4.  What is the length of your arm from fingertip to shoulder in inches? 


Leisure Time
1.  How many books do you read in a typical year? 



2.  How many hours of TV did you watch last night (or on a typical night)? 


3.  How much time do you spend daily (on average) playing a computer game? 


Personal Preferences
1.  Pick your favorite number between one and twelve.  


2.  Pick a color from this list: red, blue, yellow, green, purple, and orange.  


3.  If you were given a choice of grand prizes which one would you pick from this list: an all expense 2 week trip to Europe for 2, all expense 10 day trip to Disney World for 4, a diamond necklace, a new fully loaded van, or $5,000? 




Descriptive Statistics Questionnaire

Heart Rate
1. Record your pulse lying down at bedtime. 


2. Record your pulse first thing in the morning before any activity. 


3. Record your pulse after doing 100 jumping jacks. 

Family Information
1. How many people are in your family? 


2. How many pets are in or have ever lived in your household? 


3. How many TV, radios, CD players, and boom boxes are in your house? 


4. What is the walking time distance from your home to school? 


Travel
1. How many states have you visited? 


2. How many times have you been camping? 


3. How many countries have you visited? 


4. How many times have you flown on a plane? 


Body Proportion
1. How tall are you in inches? (Remember 4 ft. 3 in.  = 51 in.) 


2. What is your shoe size? 


3. What is the length of your forearm (measure from wrist to elbow in inches)? 


4. What is the length of your arm from fingertip to shoulder in inches? 


Leisure Time
1. How many books do you read in a typical year? 



2. How many hours of TV did you watch last night (or on a typical night)? 


3. How much time do you spend daily (on average) playing a computer game? 


Personal Preferences
1. Pick your favorite number between one and twelve.  


2. Pick a color from this list: red, blue, yellow, green, purple, and orange.  


3. If you were given a choice of grand prizes which one would you pick from this list: an all expense 2 week trip to Europe for 2, all expense 10 day trip to Disney World for 4, a diamond necklace, a new fully loaded van, or $5,000? 




DwD INSTRUCTOR NOTES 3.20

TEACHER LEARNING GOALS AND OBJECTIVES:

Teachers will become very familiar with the statistical keys and functions of the TI-73 calculator, including such things as: 

· entering lists

· using other statistical plots such as box and whisker and histogram

· interrupting statistics 

BACKGROUND INFORMATION AND CONTENT PREPARATION

Keystrokes to be used in this activity: 

· Entering a list: (.

· For clearing a list: highlight L1 by (.  Then on L1 press ( (.

· For accessing Stat Plot1: ( ( ( .  Turn on the plot.  Select type by highlighting and press (.  Change xlist with ( ( and locating the desired list name. Then to home screen: ( (
· To set window: (
· To see the plot: (
· To see the points of the plot: (.

TECHNOLOGY PITFALLS:

· When comparing 2 lists on a scatter plot a message “ERR: DIM MISMATCH” will appear is the 2 lists are not of the same length.  Correct it in the list under (.

· Window settings should be discussed previous to each plot.  If the students start understanding what the numbers relate to, they will be able to set most any window.  For this activity ZoomStat should not be used, at least at the beginning. 

· Entering data incorrectly. 

· When trying to graph a box and whisker with a histogram and the data will not fall in the same window range an error message will appear: ERR: STAT.  This means you can’t see them together at the same time.  Look at one at a time with their correct window setting. 

ALTERNATIVE SETUPS AND PROCEDURES:

· Use the other plot types on the TI-73, using the top 7 choices with a categorical list.

· Using paper and pencil is always useful when the battery runs out.

· Try physically modeling the box and whisker by having participants line up from lowest to highest in number, counting to the middle to find the median, counting to the middle of each half to find the quartile 1, 2, 3, and 4, and lining up behind one another to find the mode.

FACILITATION STRATEGIES FOR INTEGRATION:

These are beginning activities to familiarize the participant with statistical pictures.  This type of data, graphs, and plots with conclusions should be included in any science fair project, history fair project, and should be included in science explorations.  Even the English department could get involved with school newspaper articles on the latest survey of likes and dislikes of the student body.

Participants may want to use these data as part of their Project, either for more complete analysis, or as impetus for more data collection.

ASSESSMENT ISSUES:

· collecting, recording, organizing data

· understand of different statistical plots and their uses

· drawing conclusions from the plots

DEBRIEFING QUESTIONS:

· How is the information from standardized test (SAT, IOWA BASIC) displayed and what does it mean to the student.

· For what type of information would you select each of the following plots: 

· Box and whisker?

· Modified box and whisker with outlier?

· Scatter plot?

· Line graph?

· Histogram?

REFERENCES:

· Muschla, Judith and Gary, The Math Teacher’s BOOK OF LISTS, Prentice Hall, Englewood Cliffs, New Jersey, 1995.

· Most any newspaper - sports section, business section. 
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