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Unit 5: Binomial Distributions and Statistical Inference

Transition to College Mathematics and Statistics (TCMS) consists of eight coherent and focused units
with deliberate connections among topics across units. Each unit is comprised of two to four problembased, inquiry-oriented, and technology-rich multi-day lessons. Each lesson consists of two to four related
investigations emphasizing mathematical modeling and important mathematical practices and habits
of mind.
Units culminate with a “Looking Back” lesson intended for students to review and synthesize their
understanding of key ideas developed in the unit. As such, the following “Looking Back” lessons for each
TCMS unit provide potential users an overview of our approach to important mathematical ideas and the
expectations and nature of collaborative student work. Preceding each “Looking Back” lesson is the table
of contents for the unit.
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Lesson

4

Looking Back

Binomial situations come up often in surveys and experiments. In this unit, you have developed and
studied statistical methods for making sense of binomial situations. In the first lesson, you reviewed
rules of probability, developed the binomial probability formula to compute binomial probabilities
exactly, and used the distribution of the proportion of successes to find P-values and determine
statistical significance. In the second lesson, you learned the characteristics of a well-designed survey
and how to identify sources of bias in the method of selecting a sample and in the method of getting
the response. In the third lesson, you learned what is meant by a margin of error and a confidence
interval and how a survey can yield an estimate of the population parameter that is reasonably precise
even though only a small portion of the population was in the sample. The tasks in this final lesson
will help you review and synthesize these important ideas.
In the United States, 8.7% of high school students (in grades 9–12) attend a church-related
school. (Source: www.census.gov/compendia/ statab/2011/tables/11s0234.pdf)

a. Suppose that you pick 2 high school students at random. Demonstrate how to use the
Multiplication Rule to compute the probability that neither of them attends a church-related
school.
b. Suppose that you select 10 high school students at random. Use the binomial probability
formula to compute the probability that exactly 2 of them attend a church-related school.
c. To see if the percentage is larger in the northeastern United States, Carlos takes a random
sample of 200 high school students from just the northeast. Twenty-seven of them attend a
church-related school. What is the probability of getting 27 or more students who attend a
church-related school out of a sample of 200 students if, overall, 8.7% of students in the
northeast attend a church-related school? What is the name for the probability you just
computed? Is the result from the sample statistically significant? Explain what is meant by
“statistically significant.”
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A Gallup poll estimated that the unemployment rate in the U.S. was 9.8%. Read the following
excerpts from their explanation of how the poll was conducted.
Survey Methods
Results are based on telephone interviews conducted as part of Gallup Daily tracking Jan. 2 to 31, 2011, with a
random sample of 18,778 adults, aged 18 and older, living in all 50 U.S. states and the District of Columbia, selected
using random-digit-dial sampling.
For results based on the total sample of national adults, one can say with 95% confidence that the maximum
margin of sampling error is ±0.7 percentage points.
In addition to sampling error, question wording and practical difficulties in conducting surveys can introduce error
or bias into the findings of public opinion polls.

Source: www.gallup.com/poll/146108/Least-Educated-Likely-Find-Jobs-2010.aspx

a. Describe the parameter being estimated. What is the estimate?
b. The Gallup poll tries to make sure that all regions of the country are proportionally
represented. At the time of the survey, about 37% of the population of the United States
lived in the South. How many people in the South should have been in the sample?
c. Refer to the questions in Problem 3 of Lesson 2, Investigation 1 (page 34). Answer the
questions that can be answered based on the information in the article.
d. Is there any indication that the method of conducting this poll might result in an
untrustworthy estimate? What else might you want to know in order to decide?
e. What margin of error is reported? What is the 95% confidence interval?
f.

Use the formula to compute the margin of error. Does your computation match the margin of
error reported?

g. Can you compute the sampling error in this case? If so, do it. If not, explain why not. If there
is sampling error, does that mean that a mistake has been made in the survey?
A recent survey of 1,033 American adults found that
53 percent of those polled said that chocolate chip
cookies are their favorite kind of cookie. The survey
was conducted by a reputable firm, so you may assume
the sample was selected at random. (Source: modernbaking.com/bakery_management/ 1009-chocolate-chipcookies/index.html)
a. What is the population?
b. What percentage was the survey trying to estimate?
c. What is their point estimate of that percentage?
d. Compute both the margin of error and the
95% confidence interval.
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e. Interpret the meaning of the 95% confidence interval in this situation.
f.

Why is it important that the sample be selected at random?

g. Suppose that the true percentage of all American adults who would say that chocolate chip
cookies are their favorite is 52%. What is the sampling error in this case?

Summarize the Mathematics
Many questions about probability can be resolved using the techniques you have learned
for handling binomial situations.
What are the Multiplication Rule for Independent Events and the Addition Rule for Mutually
Exclusive Events? When can each be used?
Describe how to compute the probability of getting x or fewer successes in a binomial situation
with n trials and probability of success p using:
i. the binomial probability formula.
ii. a binomial probability function on your calculator or statistical software.
Describe the reasoning behind the binomial probability formula.
How do you compute a P-value? How can you tell whether a result is statistically significant?
What does it mean if a result is statistically significant?
What are the characteristics of a trustworthy survey?
What is bias in sampling? What is response bias?
What is the sampling error and how is it different from the margin of error? Describe the
method of computing each of them.
What is it that you are 95% confident is in the confidence interval? What is the meaning of
“95% confident”?
Be prepared to share your ideas and reasoning with the class.

Write, in outline form, a summary of the important statistical concepts and methods developed in this
unit. Organize your summary so that it can be used as a quick reference in future units and courses.
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