Introductory Research Methods and Statistics

SPSS Workshop 

The stroop task:  Related t-test
We will analyse the results of the Stroop experiment using the t-test. We have two scores from each participant, the congruent score (where the word meaning and print colour were matched) and incongruent score (where the word meaning and print colour were in conflict), all scores recorded in milliseconds. Hence we will have two columns of data (I have called them cong and incong) so your data file should look something like this (substituting your own class data).
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Next to conduct the analysis:

In SPSS, the related t-test is called a paired-samples t-test.

Go the Analyse menu, and from this select Compare Means. From the sub-menu select Paired-Samples T Test:
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1. This produces the following dialogue box:
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2.  Click the mouse over the two variable names. Then click the arrow button to move them into the Paired Variables box:

[image: image4.png]{8 *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor

= & %

Fle Edt View Data

Transform  Analyze  DirectMarketing  Graphs _Utiities

Add-ons

Window _ Help

-rd Bl N 5

2 B id

®

26  congruent |viile-2 o2 Variatles
Dnngue!l incongruent | var var var var var var var var var var
613.00 999.00 =l
00 96300
623,00 | 1 Paired-Samples T Test





Make sure the below is selected – this works out the effect size (Cohen’s d)
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3. Click the OK button and SPSS will perform the analysis for you. The first table in the output will look as follows:

	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	congruent
	666.2400
	25
	49.24706
	9.84941

	
	incongruent
	963.6400
	25
	34.36068
	6.87214


This table allows you to inspect the mean scores for each condition. The prediction is that responses in the congruent condition will be quicker (i.e. lower) than in the incongruent condition. This is the case in the above example. What do your results indicate about the outcome of the experiment?

After this table is a table displaying the correlation between the two variables - you can ignore this. This is followed by the actual results of the t-test. The results of the t-test are displayed in the right hand section of the table (you will probably have to scroll across to see this):
	Paired Samples Test

	
	 Paired Differences
	 t
	 df
	Sig. (2-tailed)

	
	 Mean
	 Std. Deviation
	 Std. Error Mean
	 95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	 Lower
	 Upper
	
	
	

	Pair 1
	congruent - incongruent
	-297.40000
	68.23428
	13.64686
	-325.56573
	-269.23427
	-21.793
	24
	.000


	Paired Samples Effect Sizes

	
	Standardizera
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	Pair 1
	VAR00001 - VAR00002
	Cohen's d
	184.58919
	-.062
	-.585
	.464

	
	
	Hedges' correction
	196.16645
	-.058
	-.550
	.437

	a. The denominator used in estimating the effect sizes. 

Cohen's d uses the sample standard deviation of the mean difference. 

Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.


Note the t-value (-21.793), its degrees of freedom (24), and the significance value - the probability of obtaining this result by chance alone – which is .005. For your result to be significant, the significance value should be less than or equal to .000. (Also note that by default, SPSS supplies us with a 2-tailed value, but the research hypothesis of this example experiment was 1-tailed. In order to make your probability 1-tailed, divide the sig. value provided by SPSS by 2). As this value is less than .05, we can conclude that the difference between the congruent and incongruent times was statistically significant.

Reporting the t-test results

Indicate the t value (round to 2 decimal places, ignore sign), degrees of freedom and whether or not your sig. Value was less than the significance level employed (in this case .05). To report the above example:

A related t-test indicated that the difference in time taken to state the colour between the congruent and incongruent conditions was statistically significant (t(24) = 21.79, p < .001, Cohen’s d = .062), with a medium effect size (Cohen, 1988).
Cohen suggested that d=0.2 be considered a 'small' effect size, 0.5 represents a 'medium' effect size and 0.8 a 'large' effect size.
Reference this: Cohen, J. (1988). The effect size index: d. Statistical power analysis for the behavioral sciences, 2, 284-288.















