VARIABLES IN NONEXPERIMENTAL STUDIES

A variable is a trait or characteristic with two or more categories. Subjects vary in terms of the categories. Here’s an example:
Example 1
A sample of registered voters was surveyed. Each was asked to name his or her gender (male or fe​male) and the candidate for whom he or she planned to vote (Doe, Jones, or Smith). The pur​pose was to explore gender differences in voting preferences.

In Example 1, there are two variables: (1) the preferred candidate — with three categories and (2) gender—with two categories.

Be careful not to confuse a variable with its categories. For instance, “male” is one of the two categories of the variable called “gender”; “male” is not a variable. Here’s how to visualize it:


One variable (   GENDER

   Two categories (   MALE    
FEMALE
All variables have mutually exclusive catego​ries. That is, each subject will belong to one and only one category. For instance, the categories for preferred candidate are mutually exclusive be​cause we ask, “For which one candidate do you plan to vote.” When conducting such a survey, we would not allow a subject to name two candidates (that is, two categories) for the same political office.

We also try to define variables in such a way that the categories are exhaustive. For instance, if there are only three candidates on the ballot, but voters are also allowed to write in the names of additional candidates, we should define the pre​ferred candidate variable as having these catego​ries: Doe, Jones, Smith, and Other. The “Other” category makes the list of categories all inclusive -- or exhaustive.

Notice that both variables in Example 1 are “naming variables (more properly called “cate​gorical” variables using a nominal scale of measurement). Each subject “names” his or her gender and the preferred candidate. Other variables have quantitative categories that measure amount of a characteristic. Consider Example 2.

Example 2

The college admissions scores on the Scholastic Aptitude Test (SAT) were compared with students’ freshman GPAs to determine how valid the SAT is for predicting GPAs.

Both SAT scores (ranging from 200 to 800 per subtest) and GPAs (usually ranging from 0.00 to 4.00) are quantitative. In other words, the quanti​ties are the categories. A student who earns a SAT score of 550 belongs to the category called “550.”

Variables in nonexperimental studies are sometimes classified as being either independent or dependent. For example, when we conduct a causal-comparative study (we will discuss this in future weeks) the presumed cause is called the independent vari​able and the effect is called the dependent vari​able. Remember:

The independent (stimulus or input) variable 

                      causes changes in the

dependent (response or output) variable.

Some researchers refer to any variable that comes first (whether or not it is presumed to be a cause) as “independent” and to the one that comes later as “dependent.” For instance, usually SAT scores (the predictor variable) are determined be​fore students earn their GPAs. Thus, some would call the SAT the independent variable and the GPA the dependent variable?

EXERCISE
1.
Adults who were taking a course to learn English as a second language were asked to name their coun​try of birth and their number of years of formal education. In this example, how many variables were being studied?

2,  In question 1, which variable is a categorical variable?

3.
In question 1, which variable is quantitative?

4.
A sample of adults was asked their level of agreement with the statement, “The President of the United States is doing a good job in foreign relations.” They were permitted to respond either “strongly agree,” “agree” “disagree,” or “strongly disagree.” How many variables were being studied?

5.
What is meant by mutually exclusive categories?

6.
A researcher looked for the causes of social unrest by examining economic variables such as poverty, income, and so on. Is social unrest an independent or dependent variable?

7.
If we administer a basic math test before students take algebra to see if it predicts achievement in high school algebra as measured by an algebra test given at the end of Algebra I, what is the dependent variable?

8.
If we ask subjects to state their age as being in one of these categories: “under 21,” “21-39,” “40-55,” and “56+,” are we using exhaustive categories?

9.
In question 8, how many variables are being studied?

10.
What is the minimum number of categories on a variable?

Questions for Discussion

11.
Suppose you want to measure income on a self-report questionnaire in which subjects will check off their income category. Name the categories you would use. Are they exhaustive and mutually exclu​sive? Explain.

12.
Name a quantitative variable of interest to you and name its categories. Are the categories mutually exclusive and exhaustive? Explain.

13. Name a non-quantitative variable of interest to you and name its categories. Are the categories mutu​ally exclusive and exhaustive? Explain.
ANSWERS
1. two

2. country of birth

3. number of years of formal education

4. one variable (with four categories)

5. each subject will belong to one and only one category

6. dependent

7. achievement in high school Algebra (measured by an algebra test)

8. yes

9. one

10. two

VARIABLES IN EXPERIMENTAL STUDIES
All experiments have at least one indepen​dent variable and one dependent variable. The purpose of experiments is to estimate the extent to which independent variables cause changes in de​pendent variables.

As you know from the previous section, an independent variable is a stimulus or input vari​able. Note that in experiments, researchers physically manipulate independent variables. By “physically manipulate,” we mean that the researcher does something physical to the subjects. Examples of physical manipulation are (1) giving a new drug to some subjects while giving a pla​cebo to others and (2) providing some students with computers while denying computers to oth​ers. Thus, to physically manipulate means to physically administer treatments.

Note that in nonexperimental studies, re​searchers do not physically manipulate indepen​dent variables. Instead, they observe independent variables as they occur (or have occurred) natu​rally. For example, we observe the health of peo​ple who have smoked cigarettes in nonexper​imental studies—we do not provide subjects with cigarettes nor do we expose them to smoke. (We will discuss other differences between ex​perimental and nonexperimental studies in future weeks.)

In a simple experiment, there is one inde​pendent variable and one dependent variable, as in Example 1.

EXAMPLE 1
A disruptive student is given extra praise every other week for being in his seat when appropriate. The purpose of the study is to see if the extra praise will increase the amount of appropriate in-seat behavior.

In Example 1, the physical manipulation is giving or not giving extra praise, which is the indepen​dent variable. The dependent variable is changes in the student’s in-seat behavior.

Often experiments have more than one de​pendent variable. For instance, in Example 1, we could observe not only to see if the treatment causes more in-seat behavior but also to see if them student’s achievement increases and if his attitude toward school improves. If we did so, we would have three dependent variables.
Many experiments also have more than one independent variable. Often, these are more inter​esting than those with one independent variable because they give us greater insight into causality. Consider Example 2.

Example 2

Voluntary, free job training was offered to all welfare mothers in a small city. Four groups of the mothers were formed at random to explore the ef​fects of these two independent variables: (1) pro​viding or not providing free child care while in training and (2) providing or not providing transportation money to get to the job-training site. Each group was assigned to one of the four treat​ment conditions shown here:
	GROUP 1

child care

and 

transportation money
	GROUP 3

no child care

and

transportation money

	GROUP 2

child care

no transportation money
	GROUP 4

no child care

and

no transportation money


It was predicted that those in Group 1 would have the highest participation rates, those in Group 2 would have the next highest, those in Group 3 would have the next highest, and those in Group 4 would have the lowest.

Notice that in Example 2 we can determine (1) how effective child care is, (2) how effective transportation money is, and (3) how effective both child care and transportation money in com​bination are. Thus, we get more information by looking at two independent variables in one study than by looking at each independent variable in a separate experiment (in which case, we could de​termine only points 1 and 2).

EXERCISE
1.
All experiments have at least how many dependent variables?

2. In an experiment, which variable is the stimulus or input variable?

3. What does physically manipulate mean in an experimental context?

4.
Are dependent variables physically manipulated?

5.
Can an experiment have more than one independent variable?

6.
Every other customer entering a shoe store was given a different coupon, One offered a second pair of shoes for 50% off. The other offered to reduce the total price by 25% if two pairs of shoes were pur​chased. The purpose was to determine which coupon was more effective in getting people to buy two pairs of shoes. In this experiment, what is the independent variable?

7.
In question 6, what is the dependent variable?

8.
A teacher showed an AIDS education film to one group of students and gave a handout on the same material to another group. The purpose was to determine which was more effective in increasing stu​dents’ knowledge of AIDS prevention. In this experiment, what is the dependent variable?

9.
In question 8, what is the independent variable?

Questions for Discussion

10.
Briefly describe an experiment with one independent and one dependent variable that you might con​duct in your field of study. Identify each variable by its type.

11. Briefly describe an experiment with two independent and one dependent variable that you might con​duct in your field of study. Identify each variable by its type.
ANSWERS

1. one

2. independent

3. the research does something physical to treat the subjects

4. no

5. yes

6. the type of coupon given

7. buying 2 pairs of shoes

8. knowledge of AIDS prevention

9. method of providing AIDS education
