Hypothesis Testing and the One Sample t-test

Hypothesis Testing

When data has been collected the findings can be analysed and presented using descriptive statistics eg. averages, tables, charts etc. This enables some basic questions to be answered relating to the data. 

Tests of significance are used to decide whether certain inferences can be concluded regarding any differences or connections between variables. The first stage in this testing procedure involves the establishment of the hypothesis.

The hypothesis is the expected outcome if the researcher's speculations are true. The hypothesis normally attempts to show that, for the whole population, there exists a significant association between the variables involved in the problem.

The opposite hypothesis is called the null hypothesis and states that, for the whole population, there is no significant association between the variables. The null hypothesis is used to test data using statistical techniques in order to establish whether it should be accepted or rejected.  Showing that the null hypothesis is to be rejected implies that the researcher's alternative hypothesis should be accepted.

A basic approach to significance testing involves using sample data to calculate the probability that the null hypothesis is true for the whole population. The level of probability at which the null hypothesis would be rejected varies according to the type of study being undertaken, but a level of probability of 5% or less is commonly taken as an appropriate level for most general research.

SPSS automatically calculates the Significance (or p-value), which is the probability of the null hypothesis, H0, being accepted.

      Accept H0 if the Significance is greater than 0.05.

      Reject H0 if the Significance is less than 0.05.

One Sample t – test

This procedure is used to test the mean result of a single sample of data against a known value to examine whether any difference is statistically significant.

e.g. As a result of a national survey last year it was recorded that the average number 

      of years spent in education by fathers was 10 years. In a random sample of 290 

      adults in a particular region it was determined that the average number of years in 

      education was found to be 10.47 years with a standard deviation of 4.39 years. 

      Does the sample in this region indicate any difference from last year’s national 

      average?

As with all inferential statistical tests (i.e. those in which we use information from a sample to say something about the likely situation in the population) a hypothesis must first be formed.

      Null Hypothesis,            H0 : Average number of years in education = 10 years

           (  =  10 years

      Alternative Hypothesis, H1 : Average number of years in education ( 10 years

· (  10 years

      T-Test
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Interpreting the output:
One-Sample Statistics

      There are 290 adults in the sample who have a mean number of years education of 

      10.47 years with a standard devitaion of 4.39 years. The standard error of the 

      mean is 0.26.

One-Sample Test

      The t statistic is calculated as t = 1.808

      df = degrees of freedom = n – 1 = 290 – 1 = 289

      Since the Sig. of 0.072 > 0.05  then Accept H0.

      The sample evidence indicates that there is no significant difference from last 

      year’s national average in the number of years in education completed by fathers. 

      The mean difference of 0.47 years refers to the difference between the sample

      mean of 10.47 years and the test population mean of 10 years and the confidence 

      interval refers to this difference. i.e. there is a 95% chance that the mean 

      difference between the sample mean and the test mean lies between  

       (0.04  and  0.97.

      Note: No difference between the test value and the sample mean would be 

      represented by a mean difference of 0.  Since a mean difference of 0 is plausible 

      as it falls within the confidence limits  –0.04  to  0.97  then this information also 

      concludes that there is not enough evidence to suggest a significant difference.

One-tailed and Two-tailed tests

A two-tailed test is the result of testing for a difference between the mean of a sample of data and a known value (as in the example above).

However, if the researcher wants to test a theory that the results of a new treatment are greater than a previous result then this would imply a one-tailed test.
Similarly testing that the mean of sample of data is less than a known result would also imply a one-tailed test.

To evaluate the significance for a one-tailed test, halve the significance value from the printout.

EXERCISE
1. A manufacturer claims that the average life of a component is 168 minutes. The SPSS printout below shows the results of a one sample t-test on a random sample of these components. Interpret the main points of the printout testing the validity of the manufacturer’s claim.

T-Test
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2. The average flying experience of an airline’s pilots is 2800 hours. The SPSS 

      printout below gives the results of a one sample t-test on a sample of pilots 

      from a rival airline. Interpret the main points of the printout testing whether the 

      flying time of the rival airline’s pilots can be assumed to be greater than 2800 hours.

     T-Test
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3. Previous results revealed that patients receiving treatment for stress, score an average of 11.8 on a standardised stress test. The SPSS printout below gives the results of a sample of similar patients in a particular hospital on the same test. Interpret the main points of the printout testing if there is any difference between the patients in this hospital and the previous results.

      T-Test
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ANSWERS

1.   Sig. = 0.273 > 0.05, Accept H0


2.   Sig. = 0.004 < 0.05, Reject H0
3.   Sig. = 0.020 < 0.05, Reject H0
4

