
Review Questions for Ch 11-13 Design of Experiments

1. The Women’s Health Study randomly assigned nearly 40,000 women over the age of 45 to receive either aspirin or a placebo for over 10 years to examine the effect of aspirin on     cancer risk to healthy women. How should this long-term trial been conducted?
     (A) a census.
     (B) an observational study
     (C) a randomized comparative experiment.
     (D) a single-blind randomized comparative experiment.
     (E) a double-blind randomized comparative experiment.

2. In the previous problem, suppose that the researchers suspected that women over the age of 55 may respond differently to the treatment. Assume that a random sample of 40,000 women over the age of 45 has already been chosen.  How could the study have been improved?
    (A) a stratified sample, with strata determined by age.
    (B) a stratified sample, with strata determined by gender.
    (C) a block design, with blocks determined by age.
    (D) a block design, with blocks determined by gender.
    (E) a double-blind completely randomized design.

3. Researchers were interested to know whether internal vehicle temperatures vary by outside temperatures. To evaluate this, temperature rise was measured continuously over a 60-minute period in a dark sedan on 16 different clear, sunny days with outside temperatures ranging from 72oF to 96oF.  Which experimental design best described the procedure?  
    (A) a census.
    (B) a survey.
    (C) an observational study.
    (D) a randomized comparative experiment.
    (E) a single-blind randomized comparative experiment.

4. Respondents to a randomly distributed questionnaire answered the question, “Do you agree that nuclear weapons should never be used because they are immoral?” The study that uses the results of this questionnaire will most likely suffer from which type(s) of bias?
    (A) undercoverage
    (B) voluntary response
    (C) response
    (D) nonresponse
    
5. A statistics teacher decides to compare this year’s students to all those she has taught over the history of the course. She will use the students’ examination performances as the method of comparison. Which of the following is true in this context?
    (A) The mean performance of this year’s students is a parameter.
    (B) The mean performance of this year’s students is a statistic.
    (C) The mean of all except this year’s students is a parameter.
    (D) The mean of all students is a statistic.
    



Use the information below for questions 6-8.
Left-handedness is the preference for the left hand over the right for everyday activities such as writing. Studies indicate that about 93% of the population may be characterized as right-handed. Researchers would like to conduct a study to determine if left-handed teens differ significantly in their ability to memorize facts than right-handed teens.

6. What is the explanatory variable in this study?
    (A) ability to memorize facts.
    (B) age.
    (C) handedness.
    (D) researchers.
    
7. A random-number table is used to simulate the number of teens selected before a left-handed teen is found. Which is a proper assignment of digits in the simulation? 
   (A) let the digits 0-6 represent a left-handed teen and 7-99 represent a right-handed teen; 	ignore repeats of numbers 7-99 until you get a number from 0-6.
   (B) let the digits 0-6 represent a left-handed teen and 7-99 represent a right-handed teen;   	count repeats of numbers 7-99 and continue until you get a number from 0-6.
   (C) let the digits 00-06 represent a left-handed teen and 07-99 represent a right-handed teen; 	ignore repeats of numbers 07-99 until you get a number from 00-06.
   (D) let the digits 00-06 represent a left-handed teen and 07-99 represent a right-handed teen; 	count repeats of numbers 07-99 and continue until you get a number from 00-06.
   (E) let the digits 01-07 represent a left-handed teen and 08-100 represent a right-handed teen; 	count repeats of numbers 08-100 and continue until you get a number from 01-07.

8. Suppose the researchers concluded that the average number of words memorized by left-handed teens was statistically significantly higher than the average number memorized by right-handed teens. What does statistically significant mean in this context?
   (A) the number of words memorized by left-handed students exceeded the number memorized 	by right-handed students.
   (B) the average number of words memorized by left-handed students exceeded the average 	number memorized by right-handed students.
   (C) right-handed students tend to not do as well as left-handed students in memorizing words.
   (D) it would be unlikely to observe an average difference as large as was observed by chance 	variation.
   (E) a randomized, controlled experiment was conducted.
 
 9. Pollsters are interested in conducting a survey to determine if students who belonged to an online social network during college continued with it after graduation. They plan to randomly select 50 people from a list of registered voters. What is the problem with the proposed plan?
      (A) sampling frame may be different from the population of interest.
      (B) sample size is too small.
      (C) sample is a systematic random sample.
      (D) sample was not stratified by political party.
      (E) sampling design should incorporate multistage sampling.

10. What is the purpose of randomization in an experiment?
      (A) to make the experiment seem fair.
      (B) to make the treatment groups as similar as possible.
      (C) to make the treatment groups as different as possible.
      (D) to create the blocks in an experiment.
      (E) to reduce variability within treatment groups.
KEY
1. (E)  Because a treatment was randomly assigned to subjects (take aspirin or take placebo), this was an experiment.  Clinical drug trials can easily be double-blind because it is easy to disguise a pill.  (D) is good, but double-blind is better than single blind.  (C) is just okay, because blinding is better than no blinding.

2. (C)  The researcher thinks the population (women) differ in some systematic unchangeable way (age).  Therefore, this is a blocked experimental design on AGE.  The term BLOCKING goes with words experimental design.  The term STRATIFIED goes with the word sample.

3. (C) No treatment was imposed on the car interiors.  This is an observational study.

4. (C) Response bias because it was a strongly/poorly worded question.  The question asks two things at the same time: 1) do you approve of nuclear weapons? 2) do you think nuclear weapons are immoral?
Not (A) because undercoverage means a subset of the population is ignored.
Not (B) because voluntary response means people with strong opinions are the only people to return the questionnaires and the neutral opinion people don’t respond.  In this case we are analyzing the returned questionnaires, but the problem doesn’t say we are concerned about those surveys not returned.
Not (D) because we are analyzing the returned surveys.  Non-response means we didn’t get surveys returned from people we wanted answers from. The problem doesn’t say we are concerned about those surveys not returned.

5. (B) Populations have Parameters.  Samples have Statistics. Remember the alliteration.  This year is one of maybe 25 years in a teaching career, hence this year is a Sample.

6. (C) Explanatory variable is handedness.  Ability to memorize is response variable.

7. (D) Since 93% is right-handed I must use two digit numbers, not one digit. That makes (A) & (B) wrong.  (E) is wrong because the range goes up to 100.  The range should have done 08-99 and 00.  The only difference between (C) and (D) is ignoring repeats or counting repeats.  Because we are using the 2 digit number to represent a PERCENTAGE OF THE POPULATION, you always count repeats.  If the numbers had a one to one correspondence with a particular person, then you ignore repeats because you cannot choose a specific person more than once.
Therefore (D) is correct because it counts repeats.

8. (D) Choices (A) & (B) are wrong because just exceeding another value doesn’t mean it is statistically significant.  (Example: An 86 on a test is better than an 85. We all know that. But both represent an above average/similar degree of knowledge.  However, an 86 is statistically significantly better than a 66.  Those scores are so far apart from each other there must be some factor contributing to the difference. This other factor causes the difference…it is NOT just expected random variation. )

9. (A) A sampling frame is a list of all people in the population of interest from which you draw your sample.  Registered voters are NOT likely to be similar enough to college students who have an online social network.  Many college students are not registered to vote, and most registered voters are not in college.

10. (B) Randomization helps distribute chance variation due to unanticipated variables not known about or not controlled for in the experiment.

