Agenda for Beyond The Formula – 2005 – Hands on Statistics
1. Purpose of the session

· present several activities that have been used successively

· to tell you how to write your own

· to provide a few other sources for activities

2. Activities – not in teaching order

· What’s your number? (CLT)

· Give it your best shot (inference)

· Valentine candy hearts (confidence intervals)

· Going batty (regression)

· Graphing the normal distribution (pdf vs. cdf)

3. What’s your number?

· introduction to the activity

· variation using years of experience

· experience with the activities

4. Give it your best shot

· introduction to the activity

· importance of stating a clear procedure

· experience with the activity

5. Valentine Candy hearts

· introduction to activity

· can be adjusted for Spring Break using jelly beans

· experience with the activity

6. Going Batty

· introduction to activity

· build the bat

· experience with the activity

7. Graphing the normal distribution

· introduction to activity

· experience with the activity

8. How to write your own

· have clear objective in mind

· do it “in your head” first

· have a time limit

· solicit student input afterwards, especially if a new activity

9. A few other sources of activities

· North Carolina School of Science and Mathematics has three years worth of probability games, JMP activities, activities to explain blocking and sampling and a summary of other resources.

 http://courses.ncssm.edu/math/Stat_Inst2001/Intro/Introduction.htm   

http://courses.ncssm.edu/math/Stat_inst01/intro.htm    

http://courses.ncssm.edu/math/Stat_inst01/PDFS/websource.pdf    

· Rex Boggs, a frequent contributor to the AP stats list has an extensive site



http://exploringdata.cqu.edu.au/       

· Darren Starnes, one of the authors of Practice of Statistics and another contributor to the list maintains a site of activities



http://www.webb.org/math/starnes/tchrres.htm     

· NCTM publication: The Mathematics Teacher, Nov 1999, Vol. 92, No. 8 was an issue devoted to stats education including an Oreo activity called “The Double Stuf Dilemma”

· Google for more.  Pick a topic, including statistics as part of the search.

[image: image9.wmf]What’s Your Number?

Name: _________________________  Block: _______   Date: ________

Purpose:

      1.  To graph the distribution of telephone digits.

        2.  To graph the means of sets of digits.

              3.   To see an illustration of the CLT

1.  Count of digits

	Digit
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0

	Count
	
	
	
	
	
	
	
	
	
	


Sketch the distribution of counts below and describe the distribution.

2.  Your set of means

	Last 4 digits
	
	
	
	
	

	Mean
	
	
	
	
	


Sketch the distribution of means below and describe the distribution.

3.  Central Limit Theorem (CLT):  When n is sufficiently large, the sampling distribution of means is well approximated by a normal curve, even when the population distribution is not itself normal.

How does this exercise illustrate the CLT?

Give It Your Best Shot

Name: ________________________________________   Block: _______   Date: ______

Part I: Data Collection.

1. Find a partner.

2. Each team of two needs a rubber band and a target.   

3. Put up the targets with masking tape, and space them far enough apart so that it is safe.

4. Shoot your rubber band and have your partner keep count of the number of hits.

5. Do 5 rounds of 10 shots each

6. Switch partners after every 10 shots to reduce fatigue.

Part II: Data analysis.

1. Decide whether your test should be two-tailed or one-tailed and explain your decision.

2. Write up the experiment being certain to follow the Think, Show, Tell model.
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Number of shots: _____________

Number of hits: _______________

BONUS:  Do a 95% confidence interval for your data.  How does it compare to the test of 

      hypothesis?
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[image: image15.emf]I'm 95% Confident That You'll Be Mine  

   Name: __________________________      

   Block: ____________
   

   Date:   _______

1. Open a box of conversation hearts.  Do NOT eat until this activity is completely finished.  Separate by color.  Count and record how many of each color and your total sample size.

2. What proportion of hearts are pink in your sample? _________

3. Write your proportion of pink hearts on the board.

4. Do you know the proportion of pink hearts in the original population?  Explain.

5. Did everyone in class obtain the same proportion of pink hearts?  Explain.

6. Find the mean of the proportions for the class.  _______

7. If you wanted to predict the true proportion of pink hearts manufactured, what could you do to increase the accuracy of your prediction?

8. What type of distribution is described by counting how many hearts are pink and how many are not pink, in a given sample?

9. If n is large, then a binomial distribution can be approximated by a ____________ distribution. 

10. How large is large enough?   Check to see that 
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  Determine if you were provided with a large enough sample size to use this approximation.   

11. Regardless of your answer to #11, calculate a 95% confidence interval for the true proportion of pink hearts.  Show the values of 
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12. Suppose each person in class calculated a 95% confidence interval for the true proportion based on his/her own sample.  What percentage of the confidence intervals would you expect to contain the true proportion of pink hearts?  Explain.

BONUS:  Make the longest possible sentence using the words on your conversation hearts.
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(I'm 95% Confident That Spring Break Will Come 

Name: ______________________________________


Date: _______

1) Get a scoop of about 50 conversation eggs.  Do NOT eat until this activity is completely finished.  Separate by color.  Count and record how many of each color and your total sample size.

2) What proportion of eggs are pink in your sample? _________

3) Do you know the proportion of pink eggs in the original population?  Explain.

4) Did everyone in class obtain the same proportion of pink eggs?  Explain.

5) Find the mean of the proportions for the class.  _______

6) If you wanted to predict the true proportion of pink eggs manufactured, what could you do to increase the accuracy of your prediction?

7) We have learned how to form a large sample confidence interval for a population mean.   The process for forming a large sample confidence level for a proportion is very similar.  Read the gray boxes on page 270 of your text.

8) Suppose each person in class calculated a 95% confidence interval for the true proportion based on his/her own sample.  What percentage of the confidence intervals would you expect to contain the true proportion of pink eggs?  Explain.

9) What type of distribution is described by counting how many eggs are pink and how many are not pink, in a given sample?

10) If n is large, then a binomial distribution can be approximated by a ____________ distribution. 

11) How large is large enough?  Reread the gray box on pg. 270 to see what your author says.  Write it down here.

12) Other statisticians check to see that 
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.  The results are about the same.  Use either method to determine if you were provided with a large enough sample size to use this approximation.  Explain.

13) Regardless of your answer to #11, calculate a 95% confidence interval for the true proportion of pink eggs, based on 

     a) your sample proportion


     b) the mean proportion for the class

BONUS:  Make the longest possible sentence using the words on your conversation eggs.

( (  (  ( (

Name: ______________________       Number:  __________
  Date: ________

Directions:   Now it is time to fly your bats.  You may have practice flights before you record the "first" distance, but once you have taken that first flight, the very next toss is the second flight, and the next one is the third flight.   Record your data on the board and then in your table.  You will need your own paper as I wish your answers to be well written.  Show your work. 

1) Create a back-to-back stemplot for the first flight distances for male vs. female.  What can you conclude from your stemplot?

2) Calculate the average length of the initial flight for the class.  Justify your choice of central tendency by referring to the stemplot.

3) Construct a scatterplot of flight 2 distance vs. flight 1 distance.  Describe the graph.  

4) Calculate the LSRL.  What percent of variation in the flight 2 distances is due to the variation in the flight 1 distances?

5) Are there any outliers and/or influential points?  If so, identify them.   

6) Suppose a first flight went 85 cm.  How far would you predict it will fly on the second flight?

7) Calculate the residual for your flight.  Did the LSRL over or underestimate your second flight?

8) What confounding variables could exist so that the correlation between the flights is not a perfect 1?



Use F for female; M for male.  Take all measurements in cm.

	Number
	Gender
	Flight 1
	Flight 2
	Flight 3

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	

	21
	
	
	
	

	22
	
	
	
	

	23
	
	
	
	

	24
	
	
	
	



Source:  

http://www.waldenfamilyplayhouse.com/productions/currentproductions/kittyhawk/wfp_kittyhawkActivities.pdf
What is normalpdf?

Name: ___________________________________

Block: _________
Date: _______

1) The standard normal distribution: 
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  where ( = 0 and ( = 1

· Before there were calculators and computers, all distributions were converted to the standard normal form using z-scores.

· Define the appropriate window: [-5, 5, 1] by [-.5, .5, 1]

· Define the function: Y1 = normalpdf(x,0,1)

· Remember that pdf draws the curve.  Probability is the area under the curve.

· Draw the curve below.  Use the trace button to help you with the scale.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2) Think about the graph of this function.  How would you describe this graph to someone who did not have a calculator?  Use enough words and imagery that this person could sketch it reasonably well.

3) Now let’s consider what happens when the mean changes.

· Define Y2 = normalpdf(x,1,1).

· Define Y3 = normalpdf(x,-1,1)

· Draw the three curves below (original one plus two new ones).  

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


4) Compare the three graphs.  What is the effect of changing the mean?

5) Now let’s consider what happens when the standard deviation changes.

· Turn off the functions Y2 and  Y3.

· Define Y4 = normalpdf (x, 0, 2).

· Define Y5 = normalpdf (x, 0, .5).

· Draw the three curves below (Y1, Y4, Y5).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


6) Compare the three graphs.  What is the effect of changing the standard deviation?

7) What would the graph look like if ( = 0?  Why?

8) Use the graph to calculate probabilities by shading under the curve.  

TI-83, 84 versions:  2nd Trace (Calc) 7 and then give lower and upper limits.

TI-89: F5 (Math) 7 and state lower and upper limits.

Use the clear draw command between problems.

9) Use a lower limit of -1 and an upper limit of 1.  What is the area/probability?   

10) What values would be needed to get an area/probability of about .135?  (There are two possible answers.)   

Extension: How does the Empirical Rule relate to this exploration?
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