
Chapter 11:  Estimation and Confidence Intervals    333

Notice that we are not making a decision using estimation, other than to state confidence 
limits for a 90% confidence interval. In hypothesis testing, we selected a sample to 
decide whether or not to reject the null hypothesis. However, using estimation, we select 
a sample to identify the interval or range of possible values for an unknown population 
mean. The higher the level of confidence, the more confident we are that the true 
population mean is contained within the confidence interval identified.

In Example 11.1, the average IQ score in the general 
population was m = 100. This value would have been the 
null hypothesis using a hypothesis test (m = 100). For 
Example 11.1, this value (m = 100) is outside the limits of 
the 90% confidence interval we identified.

In terms of the decisions we make in hypothesis testing,

1.	 If the value stated by a null hypothesis is inside a 
confidence interval, the decision is to retain the null 
hypothesis (not significant).

2.	 If the value stated by a null hypothesis is outside the 
confidence interval, the decision is to reject the null 
hypothesis (significant). 

When the value stated by a null hypothesis is outside the 
confidence interval, we can interpret effect size using  
the confidence limits, as illustrated in Figure 11.6 for 
Example 11.1. The effect size for a confidence interval is 
a range or interval, where the lower effect size estimate 
is the difference between the value stated in the null 
hypothesis and the lower confidence limit; the upper effect 
size estimate is the difference between the value stated 
in the null hypothesis and the upper confidence limit. 
Effect size can then be interpreted in terms of a shift in the 
population. In Example 11.1, we estimated that the mean 
IQ score shifted between 0.53 and 5.47 points higher 
among the graduate student population than among the 
general population.

MAKING SENSE ESTIMATION, SIGNIFICANCE, AND EFFECT SIZE

Scores in this population are 0.53 to 5.47 IQ points
higher than that stated in the null hypothesis.

90% CI 100.53 to 105.47

The null hypothesis.
H0: µ = 100.
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In Example 11.1, the 90% confidence interval does not contain the value of what would have been the 
null hypothesis. IQ scores are 0.53 to 5.47 points higher in this population.

FIGURE 11.6  Estimation and the Null Hypothesis

FYI
When the value stated by a null 

hypothesis is outside a confidence 

interval, this indicates a significant 

effect in the population.


