Methods and Statistics

Learning Objectives 

1.  What is an experiment, and what are its essential features?

2.  Differentiate between a dependent and independent variable.

3.  Describe how a control group should be treated as part of an experiment.  How should it be matched to the experimental group?

4.  When are observational studies, rather than experimental studies, demanded?

5.  Describe some of the protections that humans and other animals should be afforded during the course of a research protocol.

6.  What is the topic of statistics about?  Why are statistical tests needed in psychological research?

7.  How is frequency distribution created from the raw scores in an experiment?  To get practice in constructing a frequency distribution, plot one for the following heights (in inches) of males in a small class: 72, 72, 68, 66, 74, 73, 69, 69, 70, 67, 66, 73, 72.

8.  What are the characteristics of a normal distribution?

9.  What is the meaning of positive and negative correlation?

Programmed Exercises

10.  A testable ___ is one that allows a scientist to make specific predictions about results in some particular situation.

11.  A study in which a scientist manipulates some factor to assess its effect is called a(n) _____.

12.  There are two variables in an experiment:  The ___ variable is what is manipulated by the experimenter, and the ____ variable is what is measured as an outcome.

13.  The simplest experimental design has two groups of participants: One is given the manipulation that is of interest in the experiment; the other is not given this manipulation.  The former is called the ____ group and the latter the _____ group.

14.  A very effective way to eliminate any subtle expectations about the outcome of an experiment on the participants is to use a(n) ___-___ design, in which neither the participants nor the experimenter knows which group is the control and which is the experimental.

15.  Sometimes there is more than one variable that might have influenced an outcome in an experiment.  In addition to the independent variable, there may be one or more ____ variables that might not have been controlled.

16.  One type of observational study depends on measuring the ____ between two variables, or the amount of relation between them.

17.  A ____ sample is one that is selected haphazardly from the population of interest so that any person has the same chance of being selected as any other person.

18.  A ___ sample is one that is selected so that different subgroups within the population are represented in the final sample.

19.  A ___ ___ of birthweight could be represented by a ____, a graph of the numbers of people in a sample who are born at various weights in the range to be studied.

20.  There are three major measures of central tendency, the ___, ___, and ___.

21.  The ___ is a measure of variation that is defined as the difference between the highest and lowest scores.

22.  If two dependent variables are related to one another, they are said to be ____.

23.  If we ranked the top 10 runners in the world so that the top runner was ranked 1 and the 10th  runner was ranked 10, and if we based these ranks on the time to run the 1500 meter race, there would by definition be a ____ correlation between rank and time.

24.  On the average, the faster one can complete each item on an aptitude test, the higher one’s score, assuming that one doesn’t sacrifice accuracy.  There is thus a ____ correlation between time per item and test score.

25.  A ____ _____ of –1 indicates that there is a perfect _____ correlation between variables.

Self Test 

26.  Why should we, as members of the general public, be interested in how experiments are designed and what constitutes a well-conducted experiment?

a. We all constantly draw conclusions about behavior in everyday life from evidence we observe.

b. We all need to evaluate the conclusions that others draw about some event based on evidence that they claim is relevant.

c. Experimental methods can be applied to solving everyday problems, such as diagnosing a fault in a computer program that is not working.

d. all of the above

27.  Consider the following experiment:  An investigator tests whether performance in a speeded task depends on time of day and age.  He tests older or younger participants either in the morning or in the afternoon, and he records their response time to a light when it is flashed.  In this experiment:

a. time of day is a dependent variable

b. response time is a dependent variable

c. age is a dependent variable

d. all of the above

e. none of the above

28.  In the experiment described in Question 8:

a. time of day is an independent variable

b. response time is an independent variable

c. age is an independent variable

d. all of the above

e. a and b, but not c

f. a and c, but not b

g. b and c, but not a

h. none of the above

29.  A drug company has developed a drug to alleviate shyness.  To test this drug, they select two groups of participants.  One is given the drug during the first month of the experiment and then a sugar pill that tastes the same as the drug during the second month.  The second group is given the sugar pill during the first month and then the drug during the second month.  Shyness is assessed by having a panel of observers make judgments about a set of videotapes that are taken of each participant during 10 social situations.  The observers rate the participants on each occasion for their shyness.  In this experiment:

a. Group 1 is the control group

b. Group 2 is the control group

c. Group 1 is the experimental group

d. Group 2 is the experimental group

e. both groups serve as control and experimental groups at different times

30.  In the experiment of Question 10, the drug company must be careful to conduct the experiment so that:

a. the participants are blind to the purpose of the experiment

b. the raters are blind to who has taken the drug and who the sugar pill.

c. the company itself is never told who took the drug and who the sugar pill during the first or second month.

d. all of the above

31.  If you select a number of participants for a study of how often they eat out at fast-food restaurants, and you make your selection so that you have equal representation of people from each of 5 income levels, this constitutes a:

a. random sample

b. stratified sample

c. biased sample

d. population

32.  For the following five scores, 1, 2, 3, 4, 5:

a. the median is 3

b. the mean is 3

c. none of the above

d. both a and b

