SIMPLE RANDOM AND SYSTEMATIC SAMPLING

As you know from the previous section, a simple random sample is one in which we give every member of a population an equal chance of being included in a sample. Putting names on slips of paper and drawing them from a hat is one way to obtain such a sample. A preferable method is to use a table of random numbers. It consists of numbers that are unrelated to each other or to anything else. To use such a table you must give each member of a population a number name, and each name must contain the same number of digits. For example, if there are 70 members of a population, name the first person 00 (it doesn’t matter who the first person is since we’re just renaming, not selecting, at this point). Name the second person 01, the third person 02, etc. After doing this, flip to any page in a book of random numbers and, without looking, point to a number — this is the number of the first person selected. Let’s assume that the first number you pointed to was the first digit in the first row in Table 1, which is 2. The digit to the right of it is 1; together, they are the number 21. Thus, person number 21 has been selected. Now move two digits to the right; the next two digits (ignoring the space between them, which is there only to help guide your eye) are 0 and 4. Thus, person number 04 has been selected. The next two digits are 9 and 8. Since there are only 70 people in the population, no one is named 98. This selection does not help us, so we move on to the right. The next two digits are 0 and 8, which selects person number 08. We continue in this manner until we have the number of subjects we need for the sample. Some computer programs may also be used to select random samples. 
It is important to note that random samples are subject to error. For example, quite by chance a random sample might contain a disproportionately large number of males, or Republicans, or high achievers, and so on. Error created by random sampling is simply called sampling error by statisticians. Fortunately, if we use a sample of adequate size (a topic treated later), sampling error is minimized. Also, inferential statistics help us evaluate the effects of sampling errors on our results.

Notice that bias also creates errors when sampling. However, these are nonchance errors, which are not reduced by increasing sample size. For example, if you sample for a political survey and your method is biased against Republicans, increasing the sample size while using the same sampling method only gives you a larger sample of voters who tend not to be Republicans. The larger sample is no more accurate than the smaller one.

Another method of sampling that some researchers regard as being essentially equivalent to simple random sampling is systematic sampling. In this type of sampling, every nth person is selected. This can be any number such as two, in which case we select every second person. This sounds easy, but there is a potential catch. Suppose someone has arranged the population in such a way that every second person is somehow different from the others. Perhaps, the population has been arranged in this order: man next to woman, next to man, next to woman and so on. If we draw every other person, we will obtain a sample of all males or all females. Because we cannot be sure that no one has ordered a list of the population in a way that might affect our sample, we usually use an alphabetical list to draw from with systematic sampling. In addition, we use a random starting point for example, if we are going to draw every third person, we select from the first three people on the list using simple random sampling. Finally, we need to go completely through the alphabetical list — through the letter z  since different national origin groups tend to concentrate at different points in the alphabet. Following this procedure yields a good sample, but note that it is a systematic sample; it should not be referred to as a random sample because the two procedures are different.

EXERCISE
1.
Is there a sequence or pattern to the numbers in a table of random numbers?

2.
In the topic, you learned how to use a table of random numbers to draw what type of sample?

3.
What is the name for errors created by random sampling?

4.
How can we minimize sampling errors?

5.
Can we minimize the effects of a bias in sampling by increasing the sample size?

6.
If you draw every other person from a list of the population, you are using what type of sampling?

7.
What is the potential problem with systematic sampling?

8.
How can we get around the problem you named in answer to question 7?

Questions for Discussion

9.
Suppose a friend was planning to use simple random sampling in a research project from which she wants to generalize to all students on a campus. Would you recommend drawing names from a hat or using a table of random numbers? Why?

10.Suppose a friend predicts that candidate Smith will win a local election, and the prediction is based on the opinions expressed by his friend and neighbors. What would you say to help him understand that this method of sampling is unsound?

11.The full, formal definition of random sampling is “sampling in such a way that each member of a population has an equal and independent chance of being selected.” Does systematic sampling fulfill this definition? Why? Why not?

ANSWERS

1. No

2. Simple random sample
3. Sampling errors
4. By using a sample of adequate size
5. No
6. Systematic
7. Someone may have arranged or ordered the population list in such a way that it affects our sample
8. By using an alphabetical list
9. Sample: For large populations, using a table of random numbers is usually easier
10. Sample: People tend to associate with others who hold similar views so he might not have a good cross section of opinions which could be obtained through random sampling
11. Sample: No because once the first person is selected, all others to be selected have been determined, and thus selections are not independent.
