




APPENDIX E 
 

CONFIDENCE INTERVAL LAB – ACTIVE CLASS 
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Lab 7 – Confidence Intervals for the Population Proportion 

Preliminary Questions: 
1) If the M&M’s company distributes the colors equally in its packages, what 

percentage of the M&M’s should be green? (HINT: There are six basic 
colors) 

 
2) If each person in our class randomly samples a package of M&M’s, will each 

person have the same percentage of green M&M’s? How close to the 
percentage you found in number 1, do you think everyone should be if there 
is indeed an even number of all the colors (You can just guess here….you 
don’t need to calculate anything)? 

 
3) Suppose one person has 10% green M&M’s in their sample. Is this enough 

evidence for you to argue that M&M’s is giving its customers “less” green 
M&M’s. Explain. 

 
 
 

4) Suppose the following are the results from 10 people with 10 different 
samples (assume everyone has approximately 70 M&M’s each). Based on 
these results, would you argue that M&M’s is giving its customers “less” 
green M&M’s. Why or why not? 

Sample 
Percentage( p̂ ) 

95% margin 
of error 

9.5% +/- 8.1% 
11.5% +/- 8.8% 
12% +/- 9% 
8.9% +/- 7.8% 
8.9% +/- 7.8% 
9.6% +/- 6.9% 
10.6% +/- 7.2% 
14.7% +/- 8.2% 
9.9% +/- 6.9% 
10.4% +/- 7.2% 
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Lab 7 – Confidence Intervals for the Population Proportion 

Due Monday February 26, 2007 

Materials: M&M’s (Do NOT eat your data until you complete this lab!!) 
 

Goal: To construct a confidence interval for the population proportion and 
to understand how to interpret it. 
 

Steps: 
 

1) Open your packages of M&M’s and count how many total M&M’s you have. 
This is your n.      n = ________ 

 
2) We will decide as a class which color we will estimate the proportion of. 

Once this is decided count the number of that particular color in your 
sample. This is x.     x = ________ 

 
3) Calculate the sample proportion ( p̂ ) of that color. 

 
 

4) Calculate the standard error of your sample. 
 
 
 

5) Construct a 95% confidence interval for the population proportion. (See your 
notes for the formula.) 
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6) Collect the other groups’ confidence intervals and fill them into the left 
column of the table below. 

95% Confidence 
Intervals 

Contain p? 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

7) Check off how many intervals actually contain that value 16.7% in the table 
above. What percentage of those intervals contained that value? 

 
 

Discussion Questions 
8) If the percentage of intervals that contain that value is not close to 95%, 

then there is evidence that something is amiss. In other words, there may 
be evidence that you are not getting 16.7% green M&M’s.  Comment on what 
the results from the entire class seem to be saying. Do you think there is 
evidence that the colors are not equally represented? Are you getting more 
green or less of it?  How do you know? 
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9) Do you believe that that this a random sample of M&M’s? Explain why or why 
not? (The M&M’s were bought at the Walmart in Hilliard on Thursday night). 
If it is not a good random sample, explain how you might draw a better 
random sample of M&M’s. 

 
 
 
 

10) Constructing confidence intervals in this way requires that we assume that 
the sampling distribution of p̂  be approximately normal. Using your n and 
the value of p from number 7, check to see if this is a valid assumption. 
(Hint: there are two checks you have to do). 

 
 
 
 

11) Look at you answer to number 4 on the preliminary question sheet. Based on 
what you learned during this lab, would you change your answer from what 
you said originally? Explain. 

 
 
 
 

Extensions: 
12) It is thought that 65% of adult Americans drink alcohol. In a random sample of 
50 college students, 39 say they drink alcohol of one kind or another. The dean of 
students wants to study whether a higher percentage of college students drink 
alcohol than in the adult population at large and calculates a 95% confidence 
interval to be (.640, .885). Suppose we plan to take another random sample from 
this same college.  

A) How do you think the width of the new confidence interval will differ 
from the first if they take a random sample of 50 students instead of 25 
(narrower, wider, or the same)?  

B) How do you think the width of the new confidence interval will differ 
from the first if they use a 90% confidence level instead of 95% (narrower, wider, 
or the same)?  
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13) The USA Today AD Track (3/1/00) examined the effectiveness of the new ads 
involving the Pets.com Sock Puppet (which is now extinct). In particular, they 
conducted a nationwide poll of 428 adults who had seen the Pets.com ads and asked 
for their opinions. They found that 36% of the respondents said they liked the ads. 
If you wanted to cut the margin of error in half the next time you took a poll like 
this, what sample size would you need? (Hint: First, calculate the 95% margin of 
error of the current poll) 

 
 
 
 
 
 
 
 
 
 
 

 
For more information on the history of M&M’s and other fun facts, go to 

www.mms.com. 
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APPENDIX F 
 

CONFIDENCE INTERVAL LAB – LECTURE CLASS 
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Lab 6 – Confidence Interval for the Population Proportion 

 
 

Materials: M&M’s (Do NOT eat your data until you complete this 
lab!!) 
 

Goal: To construct a confidence interval for the population 
proportion and to understand how to interpret it. 
 
 

Steps: 
 

1) Open your packages of M&M’s and count how many total M&M’s you 
have. This is your n.     n = ________ 

 
2) We will decide as a class which color we will estimate the proportion 

of. Once this is decided count the number of that particular color in 
your sample. This is x.     x = ________ 

 
3) Calculate the sample proportion ( p̂ ) of that color. 

 
 

4) Calculate the standard error of your sample. 
 
 
 

5) Construct a 95% confidence interval for the population proportion. 
(See your notes for the formula.) 
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6) Collect the other groups’ confidence intervals and fill them into the 
left column of the table below. 

95% Confidence Intervals Contain p? 

  
  
  
  

  
  
  
  
  

  
  
  
  

  
 

 
7) If you were getting equal numbers of each color of M&M’s, what 

percentage of the color we counted should you be getting? (This would 
be our claimed population proportion, p).  

 
 
 
 
 

8) Check off how many intervals actually contain that value in the table 
above. What percentage of those intervals contained that value? 
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Discussion Questions 
 

9) If the percentage of intervals that contain that value is not close to 
95%, then there is evidence that something is amiss. In other words, 
there may be evidence that you are not getting equal numbers of each 
color of M&M’s. Comment on what the results from the entire class 
seem to be saying. Do you think there is evidence that the colors are 
not equally represented? Are you getting more of this particular color 
or less of it? How do you know? 

 
 
 
 
 
 
 

10) Do you believe that that this a good random sample? Explain why or 
why not? (The M&M’s were bought at the Walmart in Hilliard on 
Monday night). If it is not a good random sample, explain how you 
might draw a better random sample. 

 
 
 
 
 
 
 
 

11) Constructing confidence intervals in this way requires that we assume 
that the sampling distribution of p̂  be approximately normal. Using 
your n and the value of p from number 7, check to see if this is a valid 
assumption. (Hint: there are two checks you have to do). 
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12) Besides taking a better random sample, what might be the best way to 
make our calculations more accurate and produce a narrower 
confidence interval? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
For more information on the history of M&M’s and other fun facts, go to 

www.mms.com. 
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APPENDIX G 
 

INTERVIEW PROTOCOL 
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Interview Questions 

Math Background 

1) Why are you taking introductory statistics? Is it required for your major? 
2) How many math classes have you taken at Otterbein before enrolling in Math 230? 
3) Have you had any exposure to statistics before taking this class? Did your high school 

offer a statistics class? 
4) Generally do you enjoy taking math classes? 
5) What were your feelings about taking statistics before you started this quarter? 

 

Statistics Assessment– I am going to ask you a few statistical reasoning questions. The point of 

the interview is for me to try understand your thought processes as you work through a statistical 

analysis question. Please try to explain as much of your reasoning out loud as you can. Don’t 

worry about whether you are right or wrong.  You are welcome to use whatever tools you need to 

work these out (paper, calculator, etc), but do you best to verbalize as much of your reasoning out 

loud. I may ask you follow up questions as you answer the question. 

 

1) Suppose two distributions have exactly the same mean and standard deviation. Then the two 
distributions have to look exactly alike. Explain whether this is true or false. 
 
 
2) Shelly is going to flip a coin 50 times and record the percentage of heads she gets. Her 
friend Diane is going to flip a coin 10 times and record the percentage of heads she gets. 
Which person is more likely to get 20% or fewer heads?  
 
 
3) The distribution of Verbal ACT scores is normal with mean 21 and standard deviation 5. 
Which would be more likely:   
A) a single person scores less than a 16  
B) the average score of 25 students is greater than a 22 
Explain your choice. 
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