Using Experstat to complete Worksheet 1

When people perform cognitive tasks at different levels of arousal it has been found that there is an inverted U function that describes the outcome.  Both high arousal and low arousal conditions produce low performance and middle arousal produces higher performance.  In an attempt to replicate this claim, a memory researcher has 24 subjects under three different conditions of arousal learn a list of 30 words.  The following data represents the number of words remembered after learning the lists.

	
	Low arousal
	Middle arousal
	High arousal
	

	
	14
	18
	12
	

	
	11
	15
	10
	

	
	12
	15
	12
	

	
	13
	16
	10
	

	
	13
	13
	12
	

	
	12
	16
	13
	

	
	12
	15
	11
	

	
	13
	12
	10
	

	Total
	100
	120
	90
	

	Mean
	12.5
	15
	11.25
	


Solving this with ExperStat:

We can solve this problem with ExperStat. This software is on the Macintosh Cubes in room 329a. ExperStat is easy to use, and helps you get a feel for stats. Before starting, work out the design of our experiment. 

· There is one factor: arousal, and this factor has three levels: low medium or high. 

· This is a between groups design: each subject only participates in one condition.

· There are 8 subjects per condition.

1. Start a Macintosh computer and launch ExperStat.

2. Double click on the ExperStat icon (it is in the folder Cube:Applications:ExperStat).
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3. Select 'Factors' from the 'Setup' menu.

4. Enter the number of BETWEEN group and/or WITHIN group factors. In this example, we have a single BETWEEN group factor (arousal level), so type the number '1' in the Between group edit box and press 'Done'.

5. Select 'Factor Levels' from the 'Setup' menu. Our Factor has 3 levels (low, medium, high), so type '3' and then press done.

6. Choose 'Group sizes' from the 'Setup' menu. In our example, each group has  subjects, so type '8' and then press done.

7. Label the factor name and level names. Choose 'Factor names' from the 'Setup' menu's 'Label' submenu and type 'Arousal'. Next choose 'Level names' from the same menu. Set the names of our three levels ('Low', 'Medium' and 'High' arousal).

Enter the data: Choose 'Structured edit new' from the 'File' menu. For each condition, add the data for each subject, for example the data for the 'Low' group should look like the figure below. Click on the arrow keys to enter the data for each condition.
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9. When you are done entering data, press the close window button on the top-left corner of the data entry window. You will be asked if you want to save the data. Press the 'Save' button and enter a filename (e.g. 'arousaldata')

10. Analyse the data: Choose 'Data file' from the 'Setup' menu and select the file you have just created. Then select 'Do test' from the 'Setup' menu. You will see your ANOVA.
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11. Further analysis of data. Select any significant factor for further analysis. Simply click on the relevant factor to highlight it. 

12. To show a graph of a factor, choose 'Graph means' from the 'Probe' menu.

13. The probe menu contains other commands to show you descriptive statistics – e.g. means.

14. The 'Probe' menu also includes a submenu for pairwise comparisons. For example, choose the 't-test' option to see a A PRIORI t-test:

          Comparisons Between Means for Selected Factor(s)

     * = p < 0.05      ** = p < 0.01     *** = p < 0.001   **** = p < 0.0001

t test

Comparison between levels of Arousal

Low          vs Medium          t =     3.65     **

Low          vs High            t =     1.82   

Medium       vs High            t =     5.47     ****

15. or choose 'Tukey' to see a Tukey HSD POST HOC pairwise comparison:
          Comparisons Between Means for Selected Factor(s)

     * = p < 0.05      ** = p < 0.01     *** = p < 0.001   **** = p < 0.0001

Tukey test

Comparison between levels of Arousal

Low          vs Medium          q =     5.16     **

Low          vs High            q =     2.58   

Medium       vs High            q =     7.73     ***
Writing a results section:
· Start by describing the experimental design. This means reporting the IV, DV, n, ANOVA design (within-subject, between subject or mixed), number of factors and levels. Also, if you transform your data, you should report why the data was transformed and what function was used. What were the predictions? If you plan to use A PRIORI tests, the predictions should be spelled out here.

· Next, report the descriptive statistics – give both the means and some measure of the variability (e.g. standard deviation). You could do this in a table or a graph

· Third, report the results of your ANOVA – make sure to report the DF, F-ration, MeanSquare Error, and p value. If there is a significant effect, you should describe where this difference lies:

·  If the factor has only two levels, simply report the direction and give the means.

· If there are more than two levels, report post-hoc or apriori tests. If any of these are significant, report the direction and repeat the means.

· Repeat the third step for each factor and each interaction.

A one-way, between groups analysis of variance with three levels was conducted on the number of correctly recalled words.  The words were learned under three conditions of arousal: low, middle and high.  There were 8 subjects in each group.  The means (and standard deviations) of the conditions are shown in the table below.

	low arousal
	Middle arousal
	high arousal

	12.5 (0.87)
	15 (1.73)
	11.25 (1.09)


There was a significant main effect of arousal (F2,21=15.52, MSe=1.88, p<0.05).  Scheffé post hoc comparisons showed that there was a significant difference between low and middle arousal (F1,21=13.30, p<0.05) and between middle and high arousal (F1,21=29.92, p<0.05) but no significant difference between low and high arousal (F1,21=3.32).   The middle arousal group remembered significantly more words than either the low or high arousal group and there was no evidence that the latter groups differed in the number of words they recalled.  

Using Experstat to compete Worksheet 3
This worksheet introduces a multiple factor ANOVA. Fortunately, analysing this data is very similar to analysing single factor ANOVAs. You simply have to specify that your data will have multiple factors. Logging on to a Mac. Supply your user name and password. You will probably also want to log on to your macunix account so you can save your ExperStat files. To do this, choose AppleMenu/Accessories/Chooser and click on the ‘AppleShare icon. Next, double-click on the ‘vpsych aufs’ server at the bottom of the right hand column. Select your macunix drive and supply your username and password. When you are done for the day, make sure to logout (so others do not use your account to print thousands of pages).

1. Start Experstat

2. Describe the experiment. Do this by selecting commands in the 'Setup' menu.

a. Set the number of 'Factors' [Setup menu] to 2 between subject factors.

b. Set the 'Levels' of the factors - the 1st factor has 2 levels, the 2nd has 3.

c. Set the ‘group size’ (4 for all groups).

d. Set the ‘Factor names’ to ‘Hemisphere’ and ‘Expression’.

e. Set the ‘Level names’

i. For the factor hemisphere, the levels are ‘left’ and ‘right’

ii. For the factor expression, the levels are ‘neutral’,’happy’, and ‘sad’.

3. Enter the data. To do this, choose ‘Structured edit new’ from the ‘File’ menu.

a. A window will appear, with 4 boxes – one for the data for each subject. This first window is labelled ‘left neutral’ so enter the data for that condition, i.e. 15,13,14,16 are the scores for the subjects in this first condition.

b. Use the arrows on the bottom left to enter the scores for each of the conditions. When you press the arrow, the name of the condition appears in the upper left.

c. Once you have entered the data for all the conditions, press the upper left icon of the structured data editor window to close this window. You will be asked to save the file. Save the file onto your disk (e.g. your student Macunix disk).

4. Compute your ANOVA. Do this by clicking 

a. choosing the ‘Data file’ from the setup window. With old versions of Experstat, you may have to repeat step 1.

b. If your data is badly skewed, you will want to select your transform from the setup menu now.

c. Select ‘Do Test’ from the Setup menu.

5. You should now see an ANOVA table.

a. You can get means tables or descriptive stats from the ‘Probe’ menu.

b. For significant results, you will want to explore them using the examine menu..

i.  For significant effects with one factor and more than two levels, you will want to do a pairwise comparison (either Tukey or t-test).  Use Examine/FactorX/PairwiseComparison.

ii. For significant of interactions between factors you will want to do simple main effects analysis. Click on the interaction in the ANOVA table and choose ‘simple main effects’ from the probe menu. E.g. Examine/FactorXxY/SimpleMainEffect

1. If a simple main effect are significant, and there is more than one level involved, do a pairwise comparison. You can do these by choosing Examine/FactorXxY/PairwiseComparison.
