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Chapter 

10 Maintaining Mathematical Proficiency 

Name _________________________________________________________  Date _________  

Find the mean, median, and mode of the data set. Then determine which measure 
of center best represents the data. Explain. 

 1. 26, 24, 55, 21, 32, 26 

 

 

 

 

 2. 63, 66, 61, 70, 69, 67, 63, 65 

 

 

 

 

 3. 40, 37, 21, 43, 37, 41, 43, 25, 37 

 

 

 

 

Find and interpret the standard deviation of the data set. 

 4. 18, 11, 15, 20, 16 5. 78, 71, 68, 75, 46, 66 
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10.1 Collecting Data 
For use with Exploration 10.1 

Name _________________________________________________________  Date __________  

Essential Question What are some considerations when undertaking a 
statistical study? 

 

Work with a partner. Determine whether each sample is representative of the 
population. Explain your reasoning. 

  a. To determine the number of hours people exercise during a week, researchers 
  use random-digit dialing and call 1500 people. 

 

 

  b. To determine how many text messages high school students send in a week, 
  researchers post a survey on a website and receive 750 responses. 

 

 

  c. To determine how much money college students spend on clothes each  
  semester, a researcher surveys 450 college students as they leave the university 
  library. 

 

 

  d. To determine the quality of service customers receive, an airline sends an  
  e-mail survey to each customer after the completion of a flight. 

 

 

 

Work with a partner. Determine whether each survey question is biased. Explain your 
reasoning. If so, suggest an unbiased rewording of the question. 

  a. Does eating nutritious, whole-grain foods improve your health? 

1 EXPLORATION: Analyzing Sampling Techniques 

2 EXPLORATION: Analyzing Survey Questions 
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10.1 Collecting Data (continued) 

Name _________________________________________________________  Date _________  

 
 

  b. Do you ever attempt the dangerous activity of texting while driving? 

 

 
  c. How many hours do you sleep each night? 

 

 
  d. How can the mayor of your city improve his or her public image? 

 

Work with a partner. Discuss each potential problem in obtaining a random survey of a 
population. Include suggestions for overcoming the problem. 

  a. The people selected might not be a random sample of the population. 

 

  b. The people selected might not be willing to participate in the survey. 

 

  c. The people selected might not be truthful when answering the question. 

 

  d. The peopled selected might not understand the survey question. 

 

Communicate Your Answer 
 4. What are some considerations when undertaking a statistical study? 

 

 5. Find a real-life example of a biased survey question. Then suggest an unbiased 
rewording of the question. 

3 EXPLORATION: Analyzing Survey Randomness and Truthfulness 

2 EXPLORATION: Analyzing Survey Questions (continued) 
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10.1 For use after Lesson 10.1 

Name _________________________________________________________  Date __________  

In your own words, write the meaning of each vocabulary term. 

random sample 

 

self-selected sample 

 

systematic sample 

 

stratified sample 

 

cluster sample 

 

convenience sample 

 

bias 

 

unbiased sample 

 

biased sample 

 

experiment 

 

observational study 

 

survey 
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Name _________________________________________________________  Date _________  

simulation 

 

biased question 

 

Core Concepts 
Types of Samples 
For a self-selected sample, members of a 
population can volunteer to be in the sample. 

 

 

 

 

 

For a systematic sample, a rule is used to 
select members of a population. For instance, 
selecting every other person. 

For a stratified sample, a population is divided into smaller groups that share a similar 
characteristic. A sample is then randomly selected from each group.  

 

 

 

 

For a cluster sample, a population is divided into groups, called clusters. All of the members in 
one or more of the clusters are selected.  

 

 

 

 

For a convenience sample, only members of a population who are easy to reach are selected.  

  

10.1 Notetaking with Vocabulary (continued) 
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Name _________________________________________________________  Date __________  

 

Methods of Collecting Data 
An experiment imposes a treatment on individuals in order to collect data on their 
response to the treatment. The treatment may be a medical treatment, or it can be  
any action that might affect a variable in the experiment, such as adding methanol  
to gasoline and then measuring its effect on fuel efficiency. 

An observational study observes individuals and measures variables without 

to subject people to a certain treatment or to withhold it from them. 

A survey is an investigation of one or more characteristics of a population. In a survey, 
every member of a sample is asked one or more questions. 

A simulation uses a model to reproduce the conditions of a situation or process so that 
the simulated outcomes closely match the real-world outcomes. Simulations allow you  
to study situations that are impractical or dangerous to create in real life. 

 

Notes: 
 

 

 

 

 

 

  

10.1 Notetaking with Vocabulary (continued)
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Name _________________________________________________________  Date _________  
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Name _________________________________________________________  Date __________  

 

Methods of Collecting Data 
An experiment imposes a treatment on individuals in order to collect data on their 
response to the treatment. The treatment may be a medical treatment, or it can be  

to gasoline and then measuring its effect on fuel efficiency. 

An observational study observes individuals and measures variables without 
controlling the individuals or their environment. This type of study is used when it is 
difficult to control or isolate the variable being studied, or when it may be unethical  
to subject people to a certain treatment or to withhold it from them. 

A survey is an investigation of one or more characteristics of a population. In a survey, 
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Notes: 
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Chapter 10

 3. a. Sample answer: It is possible to select a group that would 
not be representative of the population as a whole. To 
overcome this problem, choose a random sample.

 b. Sample answer: The people choosing not to respond may 
represent a response different from those choosing to 
respond. To overcome this problem, offer some type of 
reward to encourage participation.

 c. Sample answer: The results would not be representative 
of the true opinions of the population. To overcome this 
problem, provide a method of completing the survey 
anonymously.

 d. Sample answer: The people selected may not respond in 
a way that represents their true opinion. To overcome this 
problem, rewrite the survey question so it is clear.

 4. Some considerations are sampling technique and wording of 
survey questions.

 5. Sample answer: Because people pay sales tax when they 
purchase an item in the store, should they also pay sales tax 
when they purchase the item through the internet?

  Should people pay sales tax when they purchase an item 
through the Internet?

10.3 Monitoring Progress (pp. 525–527)

 1. You are dividing the population into groups. So, this is a 
cluster sample.

 2. Sample answer: Students are divided into groups by grade, 
and a random sample is selected from each grade.

 3. This is a convenience sample. The sample is biased because 
people in the community who do not attend rock concerts do 
not have an opportunity to be chosen.

 4. Sample answer: Put the name of each of the 246 seniors 
on index cards. Thoroughly shuffl e the cards and randomly 
select 50 of them. In this way, each student has the same 
probability of being chosen to complete the survey. 

 5. The student council asks the members of the sample a 
question. So, the method is a survey.

 6. The park ranger is gathering data without controlling 
the trees or applying a treatment. So, the method is an 
observational study.

 7. The researcher uses technology to reproduce the spread of an 
infl uenza virus. So, the method is a simulation.

 8. The question is biased because it encourages a yes response. 
Sample answer: Reword the question, for example, Should 
the school cafeteria switch to a healthier menu? 

10.3 Exercises (pp. 528–530)

Vocabulary and Core Concept Check

 1. In a stratifi ed sample, after the groups are formed, a random 
sample is selected from each group. In a cluster sample, 
after the groups are formed, all the members of one or more 

 2. A sample for which each member of a population has an 
equal chance of being selected is a random sample.

 3. Sample answer: You would use a simulation to collect data 
to determine how quickly an oil spill would spread through a 
lake.

 4. An unbiased sample is representative of the population that 
you want information about. A biased sample overrepresents 
or underrepresents part of the population.

  Sample answer: A principal wants to know how students 
at a school feel about educational fi eld trips. Listing the 
names of all the students in the school and asking every 
10th student is unbiased, but asking all the students in the 
11th grade is biased.

Monitoring Progress and Modeling with Mathematics

 5. You are selecting employees who are readily available. So, 
the sample is a convenience sample.

 6. Every employee has an equal chance of being in the sample. 
So, the sample is a random sample.

 7. You are using a rule to select customers. So, the sample is a 
systematic sample.

 8. The patrons are divided into groups, and a sample is 
randomly surveyed from each group. So, the sample is a 
stratifi ed sample.

 9. The residents are readily available. So, the sample is a 
convenience sample. The sample is biased because dog 
owners probably have a strong opinion about an off-leash 

 10. 

 11. The booth holders are separated into groups and one group 
is sampled. So, the sample is a cluster sample. The sample is 
biased because booth holders in section 5 are likely to have a 
different opinion than booth holders in other sections about 

 12. There is a rule to the selection. So, the sample is a systematic 
sample. The sample is biased because employees who attend 
the health fair are likely to have a different opinion than 
employees who do not attend the health fair about health-
related programs.

Copyright © Big Ideas Learning, LLC  Integrated Mathematics III 499
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 13. Not every survey that was mailed out will be returned, so it is 
not a systematic sample. 

  Because households in the neighborhood can choose whether 
to return the survey, the sample is a self-selected sample.

 14. The sample was not selected from the population. 

  Because all of the high school students are not part of the 
population of members of the U.S. workforce, the sample is 
biased.

 15. 

 16. The sample is biased because voters who are not business 
owners do not have a chance to be surveyed.

 17. The sample is biased because only customers with a strong 
opinion about their experience are likely to complete the 
survey.

 18. The sample is not biased because the sample represents the 
population.

 19. Sample answer: Assign each student in the school a different 
integer from 1 to 1225. Generate 250 unique random 
integers from 1 to 1225 using the random number function 
in a spreadsheet program. Choose the 250 students who 
correspond to the 250 integers generated.

 20. Sample answer: Assign each head football coach a 
different integer from 1 to 120. Generate 15 unique random 
integers from 1 to 120 using the random number function 
in a spreadsheet program. Choose the 15 coaches who 
correspond to the 15 integers generated.

 21. The researcher uses technology to make the estimates. So, 
this situation is a simulation.

 22. The owner asks the customers questions. So, this situation is 
a survey.

 23. The researcher gathering information without controlling the 
individuals. So, this situation is an observational study.

 24. The researcher compares the results from different samples. 
So, the situation is an experiment.

 25. The question is biased because it encourages a yes response. 
Sample answer: Reword the question, for example: Should 
the budget of our city be cut?

 26. The question is biased because it encourages a response of 
watching a movie. Sample answer: Reword the question, for 
example: Would you rather watch a movie or read a book?

 27. The question is biased because it implies that the arsenic 
level is a health risk. Sample answer: Reword the question, 
for example: Do you think the government should address 
the issue of arsenic in tap water?

 28. The question is biased because the respondents may be 
unwilling to answer truthfully when this question is asked 
by a child. Sample answer: Provide a method for the 
respondents to answer anonymously.

 29. The question is not biased because responses to the question 
will accurately refl ect the opinions of those being surveyed.

 30. The question is biased because the wording encourages a 
yes response.

 31. The question is biased because visitors are unlikely to admit 
to a police offi cer that they do not wear their seat belt.

 32. The question is biased because not enough information is 
provided about the amendments to the Clean Air Act for 
respondents to give an accurate opinion.

 33. a. Sample answer: The researcher did not take into account 
previous heart conditions.

 b. Sample answer: Divide the population into groups based 
on past heart conditions and whether they take fi ber 
supplements. Select a random sample from each group.

 34. a. The sample is a stratifi ed sample.

 b. Because the counties (groups) are very different in 
population (size), selecting the same number of people 
from each county will underrepresent people living in 
counties with a large population, and overrepresent people 
living in counties with a small population.

 35. The self-selected sample and convenience sample will most 
likely lead to bias. In a self-selected sample, only people 
with strong opinions are likely to respond. In a convenience 
sample, parts of the population have no chance of being 
selected for the survey.

 36. In a blind experiment, the people administering the treatment 
know which treatment each participant is receiving. In a 
double-blind experiment, they do not.

  Sample answer: An advantage of the double-blind 
experiment is that a person administering the treatment 
cannot accidentally infl uence the person receiving the 
treatment.

 37. a. The objective is to determine the employment rate of 
graduates in their fi eld of study.

 b. The population is all graduating seniors of the college.

 c. Sample answer: Are you employed?

  If yes, is your job in your fi eld of study?

 38. The second sample is more likely to be representative of 
the national percentage because in a larger sample, unusual 
responses will have less of an effect.

 39. Your friend is incorrect. Sample answer: Some groups in the 
population, like the homeless, are diffi cult to contact.
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(continued)Practice

A sportswriter wants to determine whether baseball coaches think wooden bats should be mandatory in collegiate 
baseball. The sportswriter mails surveys to all collegiate coaches and uses the surveys that are returned.

The coaches choose to participate in the survey. So, the sample is a self-selected sample. The sample is 
biased because only those coaches with a strong opinion about wooden bats will respond.

Every third person who enters an athletic event is asked whether he or she supports the use of instant replay 
in officiating the event.

The sample is not biased because the sample represents the population.

Identify the type of sample and explain why the sample is biased.

Determine whether the sample is biased. Explain your reasoning.
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Methods of Collecting Data 
An experiment imposes a treatment on individuals in order to collect data on their 
response to the treatment. The treatment may be a medical treatment, or it can be  
any action that might affect a variable in the experiment, such as adding methanol  
to gasoline and then measuring its effect on fuel efficiency. 

An observational study observes individuals and measures variables without 
controlling the individuals or their environment. This type of study is used when it is 
difficult to control or isolate the variable being studied, or when it may be unethical  
to subject people to a certain treatment or to withhold it from them. 

A survey is an investigation of one or more characteristics of a population. In a survey, 
every member of a sample is asked one or more questions. 

A simulation uses a model to reproduce the conditions of a situation or process so that 
the simulated outcomes closely match the real-world outcomes. Simulations allow you  
to study situations that are impractical or dangerous to create in real life. 

 

Notes: 
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Extra Practice 
In Exercises 1–3, identify the type of sample described. 

 1. A restaurant owner wants to know whether the customers are satisfied with the 
service. Every fifth customer who exits the restaurant is surveyed. 

 

 2. An electronic manufacturer wants to know the customers’ responses towards a 
newly released media player. Emails are sent to customers who recently purchased 
the device to participate in an online survey at their convenience. 

 

 3. A survey is conducted in a state to find out how many households own more than 
one vehicle. Households are divided into north, east, south, and west regions of 
the state, and a sample is randomly surveyed from each region. 

 

In Exercises 4 and 5, identify the type of sample and explain why the sample is biased. 

 4. A manager of a company wants to determine whether the employees are satisfied 
with the lounge room. The manager surveys the employees who are in the lounge 
room during lunch break. 

 

 

 5. A news station asks its viewers to participate in an online poll about the presidential 
candidates. 

 

 

In Exercises 6 and 7, identify the method of data collection the situation describes. 

 6. A researcher records whether shoppers at a grocery store buy magazines at the 
checkout aisles while waiting in line to check out. 

 

 7. A meteorologist uses a computer model to track the trajectory of a hurricane.  

 

10.1 Notetaking with Vocabulary (continued) 

 Practice A
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Name _________________________________________________________  Date __________  

In Exercises 1 and 2, identify the type of sample described.  

 1. An amphitheater wants to know if Saturday morning concerts would be  
attended. The amphitheater is divided into 30 different seating areas. It  
surveys all the members in five randomly selected seating areas.   

 2. The manager of an orange juice plant wants to test the quality of the plant’s  
new extra-pulp orange juice. She does a taste test of every twentieth container  
of extra-pulp orange juice. 

In Exercises 3 and 4, identify the type of sample and explain why the sample  
is biased. 

 3. A town council wants to know whether residents support lower taxes for  
those who own waterfront property. Thirty-four owners of waterfront property  
are surveyed. 

 4. A local radio station is considering switching from country music to classical 
music. Randomly throughout the day it announces the phone number and  
website where listeners can go to place their vote for either country music or 
classical music.  

In Exercises 5 and 6, determine whether the sample is biased. Explain your 
reasoning. 

 5. A local senator is proposing a bill to lower the limit on the number of lobster  
that can be caught each day. Participants in a local fishing tournament are asked  
to complete a survey. 

 6. A triathlon organizer wants to know if a Saturday morning triathlon is preferred 
over a Sunday morning triathlon. The organizer randomly surveys five triathletes 
in one of the age groups.  

In Exercises 7 and 8, explain why the survey question may be biased or otherwise 
introduce bias into the survey. Then describe a way to correct the flaw. 

 7. “Our plant has not been making a profit. Do you agree that the company should 
close this plant?” 

 8. “Do you agree that the mayor is receiving a salary that is far beyond what is 
reasonable?” 

 Practice B
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