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Hypothesis
 A statistical hypothesis is

an assertion or statement
about a population
parameter or equivalently
about the probability
distribution characterizing
a population, which we
want to verify on the basis
of information contained
in a sample.
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Benefits of Hypothesis Testing
 A hypothesis testing gives the following benefits:

a) They establish the focus and track for a research
effort.

b) Their development helps the researcher shape the
purpose of the research movement.
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Test of a Statistical Hypothesis

 A test of a statistical
hypothesis is a two-action
decision problem after the
experimental sample values
have been obtained, the two-
actions being the acceptance
or rejection of the hypothesis
under consideration.
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Null Hypothesis
 Null means the possible rejection of the
hypothesis. Null hypothesis is a statement, which
tells us that no difference exists between the
parameter and the statistic being compared to it.
Null hypothesis is always denoted by𝐻0.
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Alternative Hypothesis
 The alternative hypothesis is the logical opposite of the
null hypothesis. Alternative hypothesis is usually
denoted by 𝐻1 or 𝐻𝑎. This statement is true from the
researcher’s point of view. He ultimately proves to
reject the null and replace it with alternate hypothesis.
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Simple Hypothesis
 A simple hypothesis is one in which all parameters of

the distribution are specified.

 For example, the heights of college students are
normally distributed with σ2 = 4, and the hypothesis
that its mean 𝜇 is, say, 𝜇 = 62′′; that is, 𝐻0: 𝜇 = 62.
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Composite Hypothesis
 A hypothesis which is not simple (i.e., in which not all

of the parameters are specified) is called a composite
hypothesis.

 For instance, if we hypothesize that 𝐻0 ∶ 𝜇 > 62 and
𝜎2 = 4 or 𝐻0 ∶ 𝜇 = 62 and 𝜎2 < 4 , the hypothesis
becomes a composite hypothesis because we cannot
know the exact distribution of the population in either
case.
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Two-Tailed Test
 A test of a statistical hypothesis,

where the region of rejection is
on both sides of the sampling
distribution, is called a two-
tailed test. A two-tailed test of
any statistical hypothesis where
the alternative is two-sided such
as

 𝐻0: 𝜇 = 𝜇0 versus
 𝐻1: 𝜇 ≠ 𝜇0
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One-Tailed Test
 A test of a statistical

hypothesis, where the region of
rejection is on only one side of
the sampling distribution, is
called a one-tailed test. A one-
tailed test of any statistical
hypothesis where the
alternative is one-sided such as

 𝐻0: 𝜇 = 𝜇0 versus
 𝐻1: 𝜇 > 𝜇0
 Or perhaps
 𝐻0: 𝜇 = 𝜇0 versus
 𝐻1: 𝜇 < 𝜇0
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Types of Error in Hypothesis Testing
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Power of the Test
 The probability of rejecting a

false hypothesis is referred to
as the power of a test. Hence,
power of a test is the
complement of the
probability of Type II error.
That is,

 𝑃𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 𝑡𝑒𝑠𝑡 =
𝑃 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻0 𝐻0 𝑖𝑠 𝑓𝑎𝑙𝑠𝑒 =
1 − 𝛽
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Significance Level (𝜶)
 A Type I error occurs when the researcher rejects a

null hypothesis in a statistical test when it is true.
The probability of committing a Type I error is
called the significance level, and is often denoted
by 𝛼. Sometimes it is called the 𝛼 -error or the size
of the test.
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Critical Region
 The critical region is the

region of values that

corresponds to the

rejection of the null

hypothesis at some chosen

probability level. A critical

region, also known as the

rejection region, is a set of

values for the test statistic

for which the null

hypothesis is rejected.
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Critical Value
 A critical value is a line on

a graph that splits the graph
into sections. One or two of
the sections is the “rejection
region”; if our test value falls
into that region, then we
reject the null hypothesis.
The critical values for a two-
tailed hypothesis test are
shown in the right figure:
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P-value
 The p-value is the level of

marginal significance within

a statistical hypothesis test

representing the probability

of the occurrence of a given

event. The p-value is used as

an alternative to rejection

points to provide the smallest

level of significance at which

the null hypothesis would be

rejected. The graphical

representation of p-value is

shown right-side:
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Statistical Significance
 To determine if an observed outcome is statistically

significant, we compare the values of alpha (𝛼) and the p-
value. There are two possibilities that emerge:

a) The p-value is less than or equal to alpha (𝛼). In this case,

we reject the null hypothesis.

b) The p-value is greater than alpha (𝛼). In this case, we fail

to reject the null hypothesis.
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Hypothesis Testing Procedure
 Hypothesis testing is the use of statistics to determine

the probability that a given hypothesis is true. The
usual process of hypothesis testing consists of six
steps.
 Step 1. Stating the null hypothesis and the alternate

hypothesis
 Step 2. Selecting the level of significance
 Step 3. Selecting the appropriate test statistic
 Step 4. Stating the decision rules
 Step 5. Computing the appropriate test statistic
 Step 6. Conclusion
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Test Statistic
 The test statistic is a mathematical formula that allows

researchers to determine the likelihood of obtaining
sample outcomes if the null hypothesis is true. The value of
the test statistic is used to make a decision regarding the
null hypothesis.
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One Sample Mean Test
 The one sample mean test is used when we have data

from a single sample of participants and we wish to
know whether the mean of the population from which
the sample is drawn is the same as the hypothesized
mean.

 The assumptions underlying all types of mean test are:

1. Scale of measurement: The data should be at the

interval or ratio level of measurement.

2. Random sampling: The scores should be

randomly sampled from the population of interest.

3. Normality: The scores should be normally

distributed in the population.
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Testing Hypothesis for the Mean 𝝁
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Exercise: One sample Mean Test
 Suppose you are using the data set gssft.sav and you want

to test whether the students work 40 hours in a week.

 The null and alternative hypotheses are
 𝐻0: In the population, the average work hour of college

graduates is 40 hours per week.
 𝐻1: In the population, the average work hour of college

graduates is not 40 hours per week.
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Procedures
 To conduct a one sample 𝒕-test
 Select the Analyze menu.
 Click on Compare Means and then One-Sample T

Test... to open the One-Sample T Test dialogue box.
 Select the variable you require (hrs1) and click on the ⊳

button to move the variable into the Test Variable(s):
box.

 In the Test Value: box type the mean score (i.e., 40).
 Click on OK.
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Test Value = 40

t df Sig. (2-
tailed)

Mean Difference 95% Confidence Interval
of the Difference

Lower Upper
Number of 

hours worked
last week

20.478 1496 .000 5.627 5.09 6.17

Decision:
The probability of observing a sample 𝑡 value greater than +20.478 or
less than -20.478 is given by the entry labeled sig. (2-talied). Since the
observed significance level is smaller than 0.05, we can conclude that the
null hypothesis can be rejected and it’s quite unlikely that college
graduates work a 40-hour week on average.

Output: One-Sample Test
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Tests with Two Samples
 One-sample mean test was used to determine whether

a single sample of scores was likely to have been drawn
from a hypothesized population.

 Now we will extend the understanding of sampling
distributions to ask whether two sets of scores are
random samples from the same or different
populations.

 If they are random samples from the same population,
then any differences across conditions or groups can be
attributed to random sampling variability.

 However, if the two sets of scores are random samples
from different populations, then we can attribute any
difference between means across conditions to the
independent variable or the treatment effect.
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Exercise: Independent Sample 𝒕-test
 Suppose you use the data file gssnet.sav and your

interest is to check whether internet users and non-
users watch television equal number of hours per day.

 The null and alternative hypotheses for the problem in
hand are:

 𝐻0: The average hours of television viewing are the
same in the population for internet users and non-
users.

 𝐻1 : The average hours of television viewing are not the
same in the population for internet users and non-
users.
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Procedure for Testing
 To conduct an independent groups 𝒕-test

1. Select the Analyze menu.
2. Click on Compare Means and then Independent Samples T

Test... to open the Independent Samples T Test dialogue box.

3. Select the Test Variable(s) (i.e., tvhours) and then click on the to⊳
move the variable(s) into the Test Variable(s): box.

4. Select the grouping variable (i.e., usenet) and click on the⊳ button

to move the variable into the Grouping Variable: box.
5. Click on the Define Groups... command push button to open the

Define Groups Sub-dialogue: box.
6. In the Group1: box, type the lowest value for the variable (i.e., 0),

then tab. Enter the second value for the variable (i.e., 1) in the
Group2: box.

7. Click on Continue and then OK.
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Output: Independent Samples Test

 Decision: Given that Levene’s test has a probability less than 0.05; you can assume
that the population variances are relatively unequal. Therefore, you can use the 𝑡-
value, degrees of freedom and two-tailed significance for the unequal variance
estimates to determine whether differences exists between internet users and non-
users. The observed two-tailed significance level is less than 5%, so you may reject
the null hypothesis and conclude that internet users and non-users do not watch the
same average number of hours oftelevision.
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 Levene's Test for 

Equality of Variances 
 

t-test for Equality of Means 

 
 
 

F 

 
 
 

Sig. 

 
 
 

t 

 
 
 

df 

 
 
 

Sig. (2-tailed) 

 
 

Mean 

Difference 

 
 

Std. Error 

Difference 

95% Confidence 

Interval of the 
Difference 

Lower Upper 

Hours per day Equal variances 

watching TV assumed 
20.261 .000 6.455 884 .000 1.09 .17 .76 1.42 

Equal variances 

not assumed 
  

6.569 870.228 .000 1.09 .17 .77 1.42 

 



Repeated Measures 𝒕-test
 The repeated measures 𝑡-test, also referred to as the

dependent-samples or paired 𝑡-test, is used when we
have data from only one group of participants. In other
words, an individual obtains two scores under two
different conditions. Studies which employ a pretest-
posttest design are commonly analyzed using repeated
measures 𝑡-test.
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Hypothesis
 The null hypothesis for a paired design is that
there is no difference between the average values
for the two members of a pair in the population. In
other words, the average population difference is
zero.

 The alternative hypothesis is that there is a
difference in the average values.
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Exercise: Repeated Measures 𝒕-test

 Suppose you are using the data set endorph.sav
and you want to test whether average 𝛽-endorphin
levels changed during a run. (𝛽-endorphins are
morphine-like substances manufactured in the
body).

 The null and alternative hypotheses are of this 
problem are

 𝐻0: The average population difference is zero.

 𝐻1: There is a difference in the average values.
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Testing Procedure
To conduct a repeated measures 𝒕-test
1. Select the analyze menu.
2. Click on Compare Means and then Paired-Samples T

Test... to open the Paired- Sample T Test dialogue box.
3. Select the variables you require (i.e., before and after)

and press ⊳ button to move the variables into the
Paired Variables: box.

4. Click on OK .
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Output Paired Samples Test

34

 Decision: From the table, the observed significance
level is small (less than 0.05). So you can reject the
null hypothesis that the 𝛽-endorphin levels do not
change during a run.



Testing   Independence of  Variables
 More often, we ask questions concerning the interrelationships

between variables. For example, we ask
a) Is there a difference in the crime rate between children of

poor families and those of elite or rich families?
b) Is there a difference in the prevalence of malnutrition

between the rural children and urban children?

 All the questions raised above have same common
characteristics:

a) They deal with two or more nominal or ordinal categories.
b) The categories are non-overlapping.
c) The data consist of a frequency count.
d) The data can be cross-classified to fall into several categories

of the row and column variables.
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Exercise of Chi-square Test
 Suppose you use the data file manners.sav and you

want to check the association between sex and attitude
of opening door. The null hypothesis is that the
percentage opening doors for strangers is the same for
men and women. Another way of stating the null
hypothesis is that gender and response are
independent.
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Testing Procedure
 To conduct the Chi-square test

1. Select the Analyze menu.
2. Click on Descriptive Statistics and then Crosstabs... to

open the Crosstabs dialogue box.
3. Select the Row Variable(s) (i.e., sex) and then click on

the ⊳ button to move the variable(s) into the Row(s):
box. Also select the Column Variable(s) (i.e., opendoor)

and then click on the ⊳ button to move the variable(s)
into the Column(s): box.

4. Click on the Statistics... command push button to open
the Crosstabs: Statistics Sub-dialogue: box and then
select Chi-square.

5. Click on Continue and then OK.

37



Output of Chi-Square Test

 Decision: Based on the observed significance level for the
chi-square statistic, you cannot reject the null hypothesis
that men and women are equally likely to report that they
open doors for strangers. The observed significance level is
0.069, which is greater than the customary 0.05.
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See you around.


