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‘ WHAT'S COVERED

This lesson discusses determining significance. The first objective is to be able to understand when a
null hypothesis can be rejected based on a region of rejection and a level of significance. The second

objective is to understand the meaning of the alpha level and critical region. This lesson covers:
1. Hypotheses and Significance

2. Significance Level and Region of Rejection

1. Hypotheses and Significance

Recall from an earlier lesson that with the experimental method, the goal is to establish whether or not a cause-
and-effect relationship exists between two variables. In this case, the null hypothesis states that a cause-and-
effect relationship does not exist between two variables, while the alternative hypothesis states that such a
cause-and-effect relationship could exist. The result of an experiment is considered significant when it is
unlikely to occur, given the null hypothesis is true.

« Null Hypothesis: States that a cause-and-effect relationship does NOT exist between two variables.

« Alternative Hypothesis: States that a cause-and-effect relationship COULD exist between two variables.

When evaluating the results of an experiment, it is important to know if the results fall in the region of rejection
so that you are able to reject the null hypothesis and consider that the alternative hypothesis may be credible.
Additionally, there are a variety of other uses for both the null and alternative hypotheses other than
establishing whether or not a cause-and-effect relationship between two variables exists. However, you will not

be covering these in this lesson.

2. Significance Level and Region of Rejection

A significance level indicates that part of a normal distribution contains values that are unlikely to contain the
population parameter that you are estimating by engaging in random sampling. This level, also known as an
alpha level, will always be equal to 5% and corresponds to the results of an experiment that are unlikely to



occur when the null hypothesis is actually true. Results that fall in the region of rejection are considered to be
significant. It is essential to identify when results fall in the region of rejection, as this tells us that the null
hypothesis may be faulty.
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The region of rejection is based on the alpha level of 5%, which means that the rejection regions fall to the right of z =

1.96 and to the left of z = -1.96. Each tail represents 2.5% of the total area individually and 5% when combined.

This region of rejection is based on the alpha level of 5%, which means that the rejection regions fall to the right
of z=1.96 and to the left of z = -1.96. In the event that one engages in many tests and realizes a substantial
number of the results fall within the region of rejection, there may be reason to reject the null hypothesis. If an



experiment’s results consistently fall within this region of rejection, the alternative hypothesis may have some
validity as a result.

Consider the number of hours that a student spends preparing for a major exam and the score they receive on
that exam. In this instance, the null hypothesis states that regardless of the amount of time one studies, it will
not have an impact on the exam score. Since common sense tells us that studying does have an effect on how
well one does on an exam, you would expect the results of such an experiment to fall within the region of
rejection.

As indicated in the graph above, the range of rejection falls in the tail areas, so the results of the experiment
regarding time spent studying and exam scores would be expected to fall in this area at the edges of the
normal distribution. In the event that one continues getting such results in the region of rejection, it is
reasonable to reject the null hypothesis. Such a result provides support for potential alternative hypotheses. In
the case of the studying experiment, such an alternative hypothesis could be that the amount of time one
studies for an exam does improve learning, which results in exam success.

‘ SUMMARY

In this lesson, you looked at the relationship between hypotheses and significance. A null hypothesis

can be rejected based upon results falling into the significance level and region of rejection.
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