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The Normal Approximation for the Sign Test
With larger samples, the binomial distribution approximates a normal dis-
tribution (see Chapter 6). Therefore, when we have a large sample size, we 
can approximate the binominal probabilities of the sign test using the fol-
lowing formula:
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In the formula, x is the value of the test statistic, n is the sample size, 
and p is the probability that we obtain scores above or below the median 
when the null hypothesis is true. The null hypothesis is that the number 
of pluses and minuses will be equal, so p = .50 for this test. We will use 
the normal approximation formula for Example 18.1. We compute a two-
tailed test at a .05 level of significance, so the critical values for this test are  
z = ±1.96. Figure 18.3 shows the z distribution, with rejection regions 
beyond the critical values.
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Suppose we selected a sample of 40 participants (n = 40) in Example 18.1 
and found that the number of BMI scores below 28.3 was 30 (x = 30). In this 
case, we would substitute x = 30, n = 40, and p = .50 into the formula. The 
normal approximation for the sign test is
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The test statistic of 3.162 exceeds the critical value; it reaches the rejec-
tion region. The decision is to reject the null hypothesis. We conclude that 
BMI scores are lower among professional athletes compared to the general 
U.S. population. For a related-samples sign test, the normal approximation 
can be used as well, where n is the number of pairs of scores measured.
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Rejection region
(p < .05)

If the test statistic exceeds the critical values, then we choose to reject the null hypothesis; otherwise, 
we retain the null hypothesis.

FIGURE 18.3 The Critical Values and Rejection Region for a Two-Tailed 
Test at a .05 Level of Significance


