AP Statistics

1.10B The Investigative Question Revisited And Data Collection

Write your questions
and thoughts here!

1.10B Notes

In 1.10A, YOU wrote the investigative question. Now we follow the data. Every statistical study
collects data as either an experiment or an observational study, and telling them apart
determines exactly what conclusions you are allowed to make.

Observational Studies

A study where treatments are NOT imposed. The researcher records the
values of the variables of interest.

Units are selected at a point in time, and data are gathered at that time and
Prospective study into the future.

Observational Study:

Retrospective study | ynits are selected at a point in time, and data from the past are gathered.

An observational study in which data are collected from humans using a

Surve .
y standard set of questions.

Observational studies can show an association, but they cannot establish a cause-and-effect
relationship because treatments are not imposed and confounding variables may provide alternative
explanations.

( Researchers want to know whether adults who often use earbuds at high volume have more hearing
loss than adults who do not. Match each data collection plan below as prospective, retrospective, or

survey.
\_

Ask 500 adults a standard set
of questions about their [ Retrospective Study ]
earbud use and hearing.

Select 500 adults today, then
track their listening habits and
hearing for the next ten years.

Select 500 adults today and
gather hearing tests and
listening history from their past

medical records.

[ Prospective Study ]

Observational studies alone are not enough to prove two variables
have a cause-effect relationship!
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Write your questions
and thoughts here!

Experiment

Experiment:

A study in which a researcher assigns conditions, or treatments, to
experimental units to explore an investigative question about the population.

Experimental unit

The observational unit to which a treatment is assigned. When the units are
people, they are called subjects or participants.

Explanatory variable
(factor)

The variable whose categories, or levels, are imposed on the experimental
units. The levels of the explanatory variable are the treatments.

Response variable

An outcome measured on each experimental unit after the treatment has
been administered.

Well-designed randomized experiments can provide evidence of a cause-and-effect relationship.

N Veterinarian war

\_

thunderstorms. She recruits 40 dogs, randomly assigns 20 to wear a calming vest and 20 to wear a
regular collar only, and records each dog’s heart rate during the next storm.

KBOW Whether Wearing

3. Treatments:

In the dog study, identify each of the following:

1. Experimental units:

2. Explanatory variable and its levels:

4. Response variable:

More than one factor? When an experiment has more than one explanatory variable, the treatments
are the COMBINATIONS of levels of the explanatory variables.

( The vet also wants to test a lavender calming spray. Now there are TWO factors: vest (yes or no) and
spray (yes or no). List every treatment in this new experiment. How many are there?
L

J
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Write your questions
and thoughts here!

Confounding variable: avariable that provides an alternative explanation for the relationship
between the explanatory and response variables. It must be associated with BOTH the explanatory
variable AND the response variable.

Mr. Bean notices that students who sit in the front row score higher on his quizzes and announces that
sitting up front causes better grades. Mr. Brust is not buying it: “Bean, your front row is full of your most
motivated students. That is not the seat working. That is motivation wearing a disguise.”

In Mr. Bean’s front row study, identify each of the following:

=

Explanatory variable:

N

Response variable:

3. Confounding variable:

Ea

Explain how the confounding variable is associated with BOTH variables:

Generalization: Who do the results actually apply to?

Random selection: a sample is random when the units are selected from the population using a
random mechanism, such as a random number generator.

If the sample WAS randomly selected generalize to the entire population from which the sample was
selected.

If the units were deliberately chosen or volunteered generalize only to individuals who are similar to
those in the study.

CAREFUL! RANDOM SELECTION IS NOT RANDOM ASSIGNMENT!

Random selection tells us who the results can apply to; random assignment tells us whether we can
make a cause-and-effect conclusion. A study may have one, both, or neither.
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Write your questions
For each study, decide whether it is an experiment or an observational study. Then decide
whether the results can be generalized to the population of interest. Justify your answers.

a. A university randomly selects 300 students from its enrollment list and records how many hours
each spends in the library during finals week. Population of interest: all students at the university.

b. A phone case company invites website visitors to volunteer for a drop test. Each volunteer is
randomly assigned one of two case designs. Population of interest: all phone users.

c. A state wildlife agency randomly captures and tags 60 black bears, then records where each bear
dens for the winter. Population of interest: all black bears in the state.

d. A utility company randomly selects 100 households from its service area and randomly assigns
each to receive an energy report by paper or by email, then measures electricity use. Population of
interest: all households in the service area.

1.10B The Investigative Question Revisited And Data Collection B ELCIEIE

Use the given scenarios to answer the questions.

A streaming service wants to know whether the design of its “continue watching” screen affects how long members
stay subscribed. The company selects 2,000 volunteer members who agreed to test new features and randomly assigns
each volunteer to see one of three screen designs: Design A, Design B, or Design C. After 6 months, the company
records whether each member is still subscribed.

a. Isthis study an experiment or an observational study? Justify your answer.

b. Identify the experimental units, the explanatory variable and its levels, and the response variable.

c. The company would like to generalize the results to all of its members. Explain why this generalization is not
appropriate, and describe the group to which the results can be generalized.

d. The company decides to also vary the size of the preview images (small or large) along with the three designs.
How many treatments are there now? List them.
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2. Researchers want to know whether adults who regularly practice a musical instrument show slower memory decline
than adults who do not. From a regional health registry, the researchers randomly select 800 adults age 60 and older,
record whether each adult practices an instrument regularly, and give each adult a memory assessment every year for
the next 8 years.

o

Is this study an experiment or an observational study? Justify your answer.
b. Is this observational study prospective or retrospective? Explain.

c. Theinstrument players score higher, and a reporter writes, “Playing an instrument prevents memory decline.”
Identify a potential confounding variable and explain how it meets both requirements of a confounding variable.

d. To what population can the results of this study be generalized? Justify your answer.

e. Suppose the researchers instead asked each selected adult a standard set of questions about instrument practice
and memory concerns. What type of observational study would this be?

1.10B The Investigative Question Revisited and Data Collection [l ¥ {0] - 3 K=T3 & o ¢ =T+

3. A materials engineer tests how drying temperature (low, medium, or high) and drying time (2 hours
or 4 hours) affect the strength of a new adhesive. Each batch of adhesive is randomly assigned a
combination of one temperature and one time. How many treatments are in this experiment?

(A) Two
(B) Three
(C) Five
(D) Six
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4, To investigate whether childhood swimming lessons are associated with adult swimming ability,
researchers select a sample of adults and use community pool enrollment records from the past 30
years to determine which adults took lessons as children. Which of the following best describes this
study?

(A) An experiment, because the researchers compared two groups

(B) A prospective observational study, because the data are gathered going forward

(C) A retrospective observational study, because the units are selected at a point in time and data
from the past are gathered

(D) A survey, because the data were collected from humans

5. A study of city neighborhoods finds that neighborhoods with more streetlights tend to have less
nighttime crime. A researcher suspects that neighborhood income is a confounding variable. Which
of the following must be true for income to be a confounding variable in this study?

(A) Income must cause both the number of streetlights and the amount of nighttime crime.

(B) Income must be associated with the number of streetlights but not with nighttime crime.

(C) Income must be associated with both the number of streetlights and the amount of nighttime
crime.

(D) Income must be a second response variable measured by the researcher.

6. A researcher randomly selects 250 members of a national book club and randomly assigns each
member to read a novel on paper or on an e-reader, then measures reading comprehension.
Suppose the paper group scores significantly higher. Which of the following conclusions is most
appropriate?

(A) Reading on paper caused higher comprehension, and this conclusion can be generalized to all
members of the book club.

(B) Reading on paper caused higher comprehension, but the conclusion applies only to the 250
members in the study.

(C) Reading on paper is associated with higher comprehension, and this conclusion can be
generalized to all readers everywhere.

(D) No conclusion can be drawn, because the researcher did not study every member of the book
club.
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