A CLOSER LOOK AT SAMPLE SIZE

One of the first questions students ask when planning their theses or classroom research projects is, “How many subjects do I need?” This question is often asked before a discussion of the topic and purpose of the research, but certain information is needed to determine sample size. The following are some of the major considerations.

First, researchers frequently conduct pilot studies, which are studies designed to obtain preliminary information on how new procedures and instruments work. For instance, when studying a new drug, we might conduct a pilot study to determine the route of administration and the maximum tolerable dose. We also might try out a new questionnaire to determine if there are ambiguous questions, questions that subjects refuse to answer, and so on. Pilot studies are usually conducted on small samples—such as 20 to 100. Based on the results, procedures and instruments are modified for use in more definitive studies.

Second, our procedures might be expensive and time consuming—requiring us to limit our sample size. For example, when conducting qualitative research, we might plan to spend considerable time interacting with each subject, and, thus, we might have to be content with a small sample.

Third, we might wish to document the incidence of something rare such as the incidence of heart attacks among men ages 18 to 30. If we draw a small sample, such as 25 subjects, and wait a year, we probably would not observe any heart attacks—but we would be wrong to conclude that there are no heart attacks in this population. For this type of work, if we cannot afford to use very large samples, we should let someone else with adequate resources do it because small samples are not useful for observing rare events.

Fourth, we need to consider the variability in our population. If there is very little variability (i.e., the population is homogeneous), we can use a small sample. For example, the population of small bags of Fritos is homogeneous with respect to their weight since the manufacturer strives to be consistent in this respect. Studying a random sample of only 50 would give us about the same information as studying a random sample of 1,000. However, if a population is very heterogeneous, we need a large sample. Suppose, for example, we want to study the rate of reading literacy among adults in a large metropolitan area. There undoubtedly is great variability —ranging from the totally illiterate to the exceptionally literate. If we draw a sample of only 50 from such a diverse group, we might not get a single illiterate in our sample.

If we are looking for small differences we need a large sample. For example, suppose the population of female voters is just slightly more in favor of a ballot proposition than the population of male voters. In small random samples of them, the sampling errors might overwhelm the small difference—and might even produce a result in which it appears that the males are slightly more in favor. Using large samples is necessary if we wish to identify small differences.

So what is large and what is small? The answer is relative. A national public opinion poll with a few hundred respondents would be considered to have a small sample because it takes about 1,500 to get highly precise results. On the other hand, an experiment in which clients are given a new form of psychotherapy for several years might be considered to have a large sample if the sample size were a few hundred because it is traditional in this type of research to use smaller numbers of subjects.

When we have a small population, a table of recommended sample sizes for different sized populations (that are finite) is helpful for estimating sample size for survey work in which we want to estimate the percentage who have some trait such as holding a particular belief. Using the sample size (n) recommended in the table that corresponds to the population size (N) will usually hold our error down to about 5%—that is, the true percentage in the whole population should fall within 5% of the percentage that we obtain from the sample. For example, such a table indicates that for a population of 200, we need a sample size of 132 (more than half), but for a population of 400, we need a sample size of only 196 (less than half), illustrating a practical application of the principle of diminishing returns discussed previously.

EXERCISE
1.
What are pilot studies?

2.
Do we usually use small or large samples in pilot studies?

3.
If we suspect that a trait is rare in a population, should we use a small or large sample to identify the incidence of the trait?

4.
In what type of study might we spend considerable amounts of time interacting with subjects, and what effect might this have on sample size?

5.
Suppose we suspect that there is only a very small difference in the math abilities of boys and girls at the sixth-grade level. Should we use a small or large sample to measure this difference?

6.
If the members of a population are very homogeneous in their attitudes toward smoking cigarettes, would it be acceptable to use a small sample to identify the percentage who are opposed to smoking?

Questions for Discussion

7.
Name a topic and purpose for research that you might conduct for a class project. Does it call for a relatively large or small sample? Explain.

8.
In academic journals, some research articles based on small samples are characterized by their authors as being pilot studies. Do you think the publication of pilot studies is justifiable? Why? Why not?

ANSWERS

1. Studies designed to obtain preliminary information on how procedures and instruments work

2. Small

3. Large

4. Qualitative

5. Large

6. Yes

7. Answer this for your own research proposal!

8. Sample: Yes, their publication may help others who are also working on the topic.  If it’s a new topic, early publication may be especially helpful.

