




























UNIT 19/20 ANALYSIS OF STRUCTURED DATA 

The problem here is that testing several mean differences one by one invites Type 
1 error If our a is set at .05, for example, all this says is that we should not get a 
falsely significant result more often than one time in 20, so if we do  20 tests, it is 
statistically likely that at least one of them will have given a falsely significant 
result The usual solution to this situation is the one described in the third reading 
The researchers wish to investigate significant differences between a number of 
sample means. The procedure Cohen et al. used was one-way analysis of vari- 
ance 

The two pieces of information needed to describe a distribution, namely a meas- 
ure of the central tendency such as the mean and a measure of the spread such as 
the standard deviation or variance, play a key role when it comes to drawing 
conclusions about a population from the results obtained through hypothesis test- 
ing. We can use information about the variance of each of the samples when 
examining the means of several different populations for any significant differ- 
ences The total variance of the data in all the samples is split into two parts: that 
due to the variance between the samples and that due to the variance withzn the 
samples This is in effect the principle underlying analysis of variance. The ratio of 
these two parts of the total variance is known as E If the calculated value of F is 
found to be significant, then it is assumed that the differences between the means 
are also significant 

In Table 12 the mean of the test scores achieved by respondents in each of the 
three age groups are given for each of the eight tests used The question being 
investigated is whether the differences identified in the mean test scores between 
the people in each age group are attributable to chance, or whether they rep- 
resent real differences between the groups. In other words, is age a significant 
factor in students' test performance? If it is, then the mean scores for different age 
groups will not be equal. The null hypothesis Ho, in other words, is that the popu- 
lation~ from which the samples have been drawn all have equal means, 1.e that 
any differences there are between the sample mean scores for each age group are 
likely to have arisen by chance. The test for this hypothesis is the F test. 

Table 12 Mean Dercentaee correct resoonse. bv m e  

(Source Cohen et a1 , 1926 ,  Table 2) 

If the null hypothesis of equal means is not rejected, then the expected ratio of 
the two parts of the total variance will be F = 1 In Table 12 three F values are 
identhed as 'NS', i.e. 'not significant'. In other words, differences in sample means 
do  not suggest there are differences between age groups in the larger population 
for those particular tests The calculated values for F for the other listed test-means 
range from 4 70 to 11 73 The given p level is < 0 001, this means that the prob- 
ability of obtaining just by chance an F value at least as large as the ones calcu- 
lated is less than 0.001, i.e. less than one in 1,000 In other words, the F values 
suggest strongly that there are real differences between the means of the different 
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