






population with mean u and standard deviation o, then:











What is the interquartile range for this data set?

Which of the following is closest to the z-score of the minimum golf score?



Based on the boxplot, which of the following is closest to the width of the interval in which the new employee's salary



Which of the following best describes the clusters and the gap in the histogram?



Based on the back-to-back stemplot, which of the following is correct?

(C) The shape of the distribution of donations for each department is skewed left.



Which of the following provides the best interpretation of the slope of the regression line?



Which of the following scatterplots most likely exhibits a violation of that condition?





Which of the following is not an appropriate description of the data in the sample?
(A) New property values tend to be greater than old property values.
(B) As old property values increase, new property values tend to increase.
(C) The relationship between old and new property value is strong and positive.



To which group is it most reasonable to generalize the results of this study?

(D) All adults with epilepsy who are similar to those who volunteered for the study
(E) All adults who experience a reduction in the number of seizures

Which of the following is the best description of the study?

What type of blinding can be accomplished in the experiment?
(A) Both the patient and the surgeon can be blind to the treatment.
(B) Neither the patient nor the surgeon can be blind to the treatment.
(C) The patient can be blind to the treatment, but not the surgeon.
(D) The surgeon can be blind to the treatment, but not the patient.
(E) Blinding is not possible because the design has no control group.



What is the number of treatments for this experiment?



Based on the distribution, which statement must be true?



What are the mean and the standard deviation of the total travel time?

After reading the results of the study, Jasmine, a student athlete, decided to enroll in the program. At the end of six

(A) The results of the study were false; there must have been a bias in the sample that was not reported.

(D) The sample sizes used in the study were too small for any conclusions about the training to be valid.
(E) The study was not a well-designed experiment because causation cannot be attributed to the program.



23. Which of the following statements illustrates the Law of Large Numbers?

Which of the following is a correct interpretation of the interval?



Based on the confidence interval, which of the following is an appropriate conclusion?

(C) No conclusion can be made because a confidence interval cannot be used to assess statistical evidence.

More than half the students from the college do worse on a reading-comprehension test after being sleep





population mean life span of the older brand of battery?



Which of the following is a correct interpretation of this p-value?



month for their monthly newspaper subscription in exchange for an extra weekly section featuring stories about

34. Which statement about the power of a significance test is true?

(D) The power of a test is independent of the sample size.

Which of the following is the most appropriate test for the researcher to use to investigate whether there is a
difference in the amounts of daily screen time?



experiment. Half of the participants were randomly assigned to a full night's sleep, and the other half were
wakened every two hours throughout the night. The following day, the participants were given a list of words to

(A) The data provide sufficient evidence that memory is related to sleep.
(B) The data provide sufficient evidence that memory is not related to sleep.

(D) The data do not provide convincing evidence that memory is related to sleep.
The conditions for inference must not have been satisfied.

of the following sampling distributions, which one should be used to test the hypothesis that the proportion i



Which of the following best describes the null hypothesis for the test?



(A) There is an association between major and preferred method of communication.
(B) There is a positive association between major and preferred method of communication.
(C) There is no association between major and preferred method of communication.

One-third of all students at the college are engineering majors, one-third are nursing majors, and one-third



















population with mean u and standard deviation o, then:









(i) Define the random variable of interest and state how the random variable is distributed.



Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness of your
methods as well as on the accuracy and completeness of your results and explanations.



(b) Consider the information presented in the tables and your answer from part (a).

For any particular pretest score, two point estimates can be calculated from the given simple linear regression

(c) Which of the two point estimates has the larger sampling variability? Explain your reasoning.

(d) The value calculated in part (b-i) is an estimate of the mean final score for all students with a pretest score of

course is obtained, explain how this information could be used to investigate the sampling distribution of the



Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness of your
methods as well as on the accuracy and completeness of your results and explanations.

(a) Is this study an observational study or an experiment? Explain your choice in context.

(b) Explain why it is inappropriate to use a two-sample z-test for proportions to test the following hypotheses.
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.









Indicates that the slope is a change in the "average", "mean", "expected", or "predicted" value of the response variable

Explains that a claw with a span of zero centimeters could not exist



Provides a justification for part (c-ii) that is based on which model has a residual closer to zero (or a predicted value closer



components of the model solution that are used to determine the score.



Relates the stratification variable to the response variable in context (e.g., "how often students use the gym may affect



o "It is important to select the method that creates the most similar groups of students in terms of their opinions about the

Describes how to implement a process for randomly selecting students from a stratum, such that every student in the
stratum has an equal chance of being selected



, without repeats. These numbers indicate which students should be included in the sample from the first stratum. Repeat

(i) Define the random variable of interest and state how the random variable is distributed.



components of the model solution that are used to determine the score.



Specifies the correct event, including the correct boundary values for the cork diameter

o Graphical: Displaying a graph of a normal density function with the horizontal axis clearly labeled using the mean and
standard deviation for the cork diameter distribution

o Calculator function syntax: Labeling the lower and upper bounds of the region of interest in a "normalcdf" statement,



the random variable is not incorrectly defined elsewhere in the response.



examples below. Note that it is not necessary to label the event boundary or specify the correct event in order to satisfy







complete and arithmetically correct expression for computing the probability; this scenario will be treated as a



Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness of your
methods as well as on the accuracy and completeness of your results and explanations.



hypotheses and identification of the appropriate hypothesis test. The second section includes verifying the conditions for
the identified test, and calculating the value of the test statistic and the corresponding p-value. The third section includes
the conclusion for the identified test. The response is then categorized based on the scores assigned to each section and

All three scoring parts essentially correct



An appropriate test is a two-sample t-test for a difference in population means.

Identifies a two-sample t-test for a difference in population means by name (e.g., "two-sample t-test") or by formula

other symbols must be clearly defined as a mean and include labels to indicate two different populations (but the labels do

standard notation for population means and it reflects the context of standard discs and lightweight discs.



throws of a standard disc and the mean distance from the target for all possible throws of a lightweight disc, even if the

The randomization condition for performing the two-sample t-test for a difference in population means is satisfied



Checks the randomization condition by referring to the throwing of the discs in random order t

Correctly reports the value of the t-statistic

Correctly reports the p-value, consistent with the reported test statistic and stated alternative hypothesis

for one of the two types of discs or if the response implies that the discs were randomly sampled from a population of
discs (because it is the order in which the discs were thrown that was randomized).

were not randomly sampled from the population of all such discs. Because the inference conclusion is based on random
ordering, it is a randomized experiment and not a random sample.



for the difference between two population means is

o If the response uses separate one-sample t-intervals for the individual means, which is not a correct approach, then



o Because it is unclear how to match, a response using a matched-pairs t-test or a matched-pairs confidence interval may



ypothesis should not be rejected. The data do not provide convincing statistical evidence that mean distance from the
arget for all possible throws of a standard disc is not equal to the mean distance from the target for all possible throws of

accuracies, or the mean distances from the target, are the same for the standard disc and the lightweight disc"), then





(b) Consider the information presented in the tables and your answer from part (a).

For any particular pretest score, two point estimates can be calculated from the given simple linear regression

two point estimates are the same, the sampling variability is not the same.

(c) Which of the two point estimates has the larger sampling variability? Explain your reasoning.





Identifies correct values for the slope and intercept in the equation of the least-squares regression line



provides supporting work for the calculation of the value in part (b-i) using the equation identified in part (a)



(A) Provides a valid explanation that includes the following two aspects:

(B) Provides a valid explanation that includes the following two aspects:

The sampling distribution of the conditional estimated mean final score can be simulated using the following steps:





Show all your work. Indicate clearly the methods you use, because you will be scored on the correctness of your
methods as well as on the accuracy and completeness of your results and explanations.

(a) Is this study an observational study or an experiment? Explain your choice in context.

(b) Explain why it is inappropriate to use a two-sample z-test for proportions to test the following hypotheses.



components of the model solution that are used to determine the score.

to be scored), the response is scored based on the weaker of the two solutions.



randomly assigned to the treatments, this is a completely randomized experiment.

Identifies the study as an experiment (or completely randomized experiment)

Provides a valid explanation that indicates that the researchers imposed the treatments



In order to use the two-sample z-test for a difference in population proportions to test the given hypotheses, the sample

Explains that a condition for using the two-sample z-test for a difference in population proportions is that:



Provides appropriate supporting work for the calculation of the p-value in part (d-i)



Indicates that the data do not provide sufficient evidence to conclude that yawning is contagious.

Provides a correct justification for the conclusion based on the size of the p-value calculated in part (d-i).
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