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Guidelines for Determining Sampling Size
	1.  Survey Variables.  The method of drawing the sample must ensure that every person in the population to be sampled has an equal chance of being included in the sample. This is not trivial because the results from your sampling may contain a bias and lead you to erroneous conclusions about the population. When you cannot assure equal chances, tell the reader so and note those omissions when you are writing your analysis. Most survey work concerns itself with five variables in determining sample size: 

	

	a.  Number in the population from which you are sampling (Use Table 1)

	b.  Margin of error in the results  (Use Table 1) 

	c.  Level of confidence in the results (Use Table 1)

	d.  Percentage of unusable responses (Use Table 2)

	e.  Expected return rate of the respondents

	

	Tables 1 and 2 assist you with four of the variables:  population size; margin of error; level of confidence; and percentage of unusable responses.  

	

	2.  Population Size.  The goal of survey sampling is to find out how the “population” feels about a topic. You will decide what the “population” is which is based on distinguishing features you are interested in. For example, you may be interested in all 31U course graduates or only female AIT graduates. When you establish the characteristics of your population, you will then estimate its size. For example, how many is “all” 31U course graduates. In general, the population size will determine the number of people you survey. If you estimate the size of your population to be between two numbers, both under 1500, choose the larger number. Even though you survey a few more people by choosing the larger population size, your results will carry greater validity.

	

	3.  Margin of Error.  The margin of error is a plus-or-minus figure usually reported in opinion poll results. For example, if you use a 5 percent margin of error and 39 percent of your respondents pick an answer, you can be sure that if you had asked the question of the entire population, between 34 percent (39-5) and 44 percent (39+5) would have picked that answer. Use Table 1 to assist in calculating margin of error for 3%, 5% or 7%.

	

	4.  Level of Confidence.  The confidence level tells you how sure you can be with the survey results and is expressed as a percentage. It represents how often the true percentage of the population who would pick an answer lies within the confidence interval. The 95 percent confidence level means you can be 95 percent certain in your survey results. Use Table 1 to assist in calculating 95 percent level of confidence.

	5.  Sample Size for Analysis.   From the example above, based on the level of confidence and margin of error, you can say that you are 95 percent sure that the true percentage of the population's answer to the question is between 34 percent and 44 percent. If you estimate the population size you are to survey is 520, what sample size would you need to assure 95 percent confidence with a 5 percent margin of error?  From Table 1, a 5 percent margin of error with a 520 population, the sample size would be 221 for you to be 95 percent confident of the survey results. If you want to relax your margin of error to 7 percent with a 520 population at 95 percent confidence level, you choose a sample size of 143. In using a 7 percent margin of error, you are 95 percent confident that had you asked the entire population the question, the answer would be between 32 percent (39-7) and 46 percent (39+7). Chart 1 illustrates sample size at 95 percent level of confidence with three margins of errors.

	

	6.  Unusable Responses.  The above calculus used to determine sample size assumes a 100 percent return rate with no incorrectly answered questionnaires. Rarely will you be so fortunate. If you do not compensate for unusable responses and return rate, you will not get the necessary 221 error-free returns for the level of confidence and the margin of error you desire to achieve from the example above. Therefore you must have a sample larger than 221. How much larger? First let’s incorporate the percentage of the returns that may have errors.

	

	      a.  Using Table 2, we see that the required sample size of 211 does not exceed 240.  The percent of returns having errors will be 6 percent. We need to increase the sample from 211 to compensate for an estimated 6 percent error rate. Said differently, 94 percent (1.0 -.06 ) of the returned questionnaires must be error free and number at least 221. Using the following equation we increase the sample size to compensate for the estimated error rate:

	

	                                          Sample Size                   221             221

	Revised Sample Size =   ------------------      =    ----------    =     ---------     =     235

	                                       (1 - Error Rate)             (1 - .06)            0.94

	

	      b.  When we relaxed the margin of error to 7 percent with a population, we calculated a sample size of 143. Using the second table, the returned response error for a sample size not exceeding 180 would be 7 percent. The revised sample size would be 154 (143 / 0.93). Chart 2 illustrates sample size and returned responses having errors.

	

	7.   Return Rates

	

	      a.  The last variable in estimating the final sample size (number of respondents to send questionnaires to) is the return rate. The revised sample size equation above assumed a 100 percent return rate. Of all the variables in determining the final sample

	size, the return rate varies substantially. Some private sector firms experience response rates as low as 12 percent and high as 50 percent. U.S. Army agencies experience higher response rates ranging from 40 percent to 80 percent. For the above example, we will assume a 60 percent response rate to calculate the final sample size.  So what number times 60 percent will equal the revised sample size of 235?  The following equation helps you:

	

	    Number of surveys      Revised Sample Size            235                

	    that need to be       =  ---------------------------       =    ----------    =   392

	    to be sent out                    0.60                                 0.60

	  

	     b.  In summary if you estimate the population size to be 520, the final sample size you need is 392. This will assure you 95 percent confidence in your survey results with a margin of error of plus or minus 5 percent, providing the return error rate does not exceed 6 percent of returned responses and the response rate was not less than 60 percent.


	Sample Size Estimation

	
	95 % Confidence Level (Statistical Significance)

	
	Margin of Error

 

 

	Population Size (i.e. Course Graduates)
	3%
	5%
	7%

	10
	10
	10
	10

	20
	20
	20
	19

	30
	30
	28
	27

	40
	39
	37
	34

	50
	48
	45
	40

	60
	57
	52
	46

	70
	66
	60
	52

	80
	75
	67
	57

	90
	83
	73
	62

	100
	92
	80
	67

	120
	108
	92
	75

	140
	124
	103
	82

	160
	140
	113
	89

	180
	155
	123
	94

	200
	169
	132
	99

	240
	196
	148
	108

	280
	222
	162
	116

	320
	247
	175
	122

	360
	270
	186
	127

	400
	291
	196
	132

	440
	312
	206
	136

	480
	332
	214
	140

	520
	350
	221
	143

	560
	368
	228
	146

	600
	385
	235
	148

	700
	423
	249
	154

	800
	458
	260
	158

	900
	489
	270
	161

	1000
	517
	278
	164

	1100
	542
	285
	167

	1200
	565
	292
	169

	1300
	587
	297
	171

	1400
	606
	302
	172

	1500
	624
	306
	174


Table 1
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Chart 1

	Sample Size and Returned Responses Having Errors

	Sample Size Does Not Exceed
	Percent of Returns Having Errors

	10
	33%

	20
	22%

	30
	18%

	40
	16%

	50
	14%

	60
	13%

	70
	12%

	80
	11%

	90
	10%

	120
	9%

	140
	8%

	180
	7%

	240
	6%

	320
	5%

	480
	4%

	800
	3%

	1600
	2%

	5000
	1%


Table 2
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