BIASED and UNBIASED SAMPLING

We frequently draw a sample from a population, which is the group in which we are ultimately interested. A population may be large, such as all social workers in the United States, or small, such as all social workers employed by a specific hospital. If we study every member of a population, we are conducting a census. For large populations, however, it is more efficient to study a sample instead of conducting a census. After drawing a sample, we study it, and then make an inference to the population—that is, we infer that the characteristics of the sample probably are the characteristics of the population. The process of inferring from a sample to a population is also called generalizing.
Obviously, the quality of our samples affects the quality of our inferences; a poor sample is likely to lead to incorrect inferences. The two questions we ask when evaluating a sample are: “Is the size adequate?” and “Is the sample biased?”

We obtain an unbiased sample by giving every member of a population an equal chance of being included in the sample. One way to do this is to put the names of those in the population on slips of paper and draw as many as we need for the sample. The result is a simple random sample.

Note that we cannot give every member of a population an equal chance of being included unless we can identify all members of the population. Failure to identify all members of a population is a major source of bias in sampling. For example, if our population is all homeless people in a city, but we can identify only those who seek public assistance and those who seek food and clothing at charitable institutions, we can sample only from these select members of the population. But what about the less visible homeless? They may be less resourceful, more destitute (or less destitute), more recently made homeless, and so on. Our sample is biased against them, and our inferences about all homeless people will be incorrect to the extent that they are numerous in the population and are different from those who are accessible.

We also obtain biased samples when we use samples of convenience (also known as accidental samples). For example, if a psychology professor wants to study a principle of learning theory as it applies to all college sophomores, but only uses those students who happen to be enrolled in her introductory psychology class, the sample is biased against all other college sophomores. This introduces many possibilities for error. For example, the professor may have a reputation for being easy and, thus, attracts to her classes students with learning styles that are different from those of the general population of college sophomores.

A third major source of bias is volunteerism. Volunteerism takes two forms. First sometimes we simply issue a call for volunteers. This is often done in medical research in which researchers advertise for potential subjects, such as those with chronic heart conditions, in order to test new methods of treatment. What is wrong with this? The possibilities are endless. For example, some people may volunteer because they are becoming desperate as their condition worsens, whereas those who are doing better may be less inclined to expose themselves to experimental treatment, or those who volunteer may be more persistent and resourceful (and, thus in better health) than the general population of those with heart conditions. These two opposing possibilities illustrate why we are eager to eliminate bias — because we usually don’t know the direction in which it affects our results.

Second, volunteerism also may bias a sample even if we begin by identifying a random sample. For example, we might draw a random sample of all freshmen at a college and contact them to take part in a study of attitudes toward technology in higher education. For a variety of reasons, many of those in the random sample we have selected may refuse to participate. Those who participate, in effect, are volunteers and may be fundamentally different from nonvolunteers—such as being more interested in technology and more concerned about their education.

EXERCISE
1.
In the topic, how is population defined?

2.
If we study every member of a population, what type of study are we conducting?

3.
How can we draw an unbiased sample?

4.
Suppose we draw a random sample from a population of college students, but some of those selected refuse to take part in our study. Are those who participated in our study a biased or unbiased sample of the population?

5.
If you mail questionnaires to all clients of a social worker, and 50% of them are completed and returned, is your sample biased or unbiased?

6.
Suppose a psychologist has her clients participate in an experiment she is conducting because they are accessible to her. What type of sample is she using?

7.
Briefly describe one way we can draw a simple random sample.

Questions for Discussion

8.
People who receive questionnaires in the mail often fail to return them, creating a bias because those who do return them are volunteers. Speculate on some things a researcher can do to get more people to respond by thinking about questionnaires you have received in the past.

9.
Are you convinced by that researchers should go to great lengths to avoid bias in their samples? Why? Why not?

10.
Suppose you drew a random sample of all licensed clinical psychologists in your community and wished to survey them by phone. On the days that you made the phone calls, some of them were not available to be interviewed, so you drew replacements for them at random from the population of licensed clinical psychologists. Speculate on whether the sample is biased or unbiased in light of the fact that replacements were drawn at random.

11.
In the topic, the use of volunteers in medical research was cited. Do you think that this characteristic of much of the published medical research makes it completely invalid? Why? Why not?

ANSWERS

1. The group in which we are ultimately interested

2. A census

3. By giving every member of a population an equal chance of being included in the sample

4. Biased

5. Biased

6. Sample of convenience

7. By drawing names written on slips of paper

8. Sample: Offering a reward or prize for returning them; providing a self-addressed stamped envelope; using official letterhead; making the questionnaire short and readable

9. Sample: The effort is usually worth it in terms of the accuracy of the results and their likely acceptance by the academic community

10. Sample: Replacement, even if drawn at random, is not adequate to keep the sample from being biased.  For example, those who were not available may have been attending a professional convention, and these psychologists may be different from those who did not attend the convention.  Those that attended had no chance of being selected as part of the sample.

11. Sample: The research should probably be conducted even if only volunteers are available.  For example, the extent to which chronic diabetes operates in the same way in all individuals, bias may not be as much of a problem as in other studies in which we examine more heterogeneous phenomena.

