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Independent Samples T Tests Conducted With JMP 

 

 Castellow, Wuensch, and Moore (1990, Journal of Social Behavior and Personality, 5, 547-
562) found that physically attractive litigants are favored by jurors hearing a civil case involving 
alleged sexual harassment (we manipulated physical attractiveness by controlling the photos of the 
litigants seen by the mock jurors).  Guilty verdicts were more likely when the male defendant was 
physically unattractive and when the female plaintiff was physically attractive.  We also found that 
jurors rated the physically attractive litigants as more socially desirable than the physically 
unattractive litigants -- that is, more warm, sincere, intelligent, kind, and so on.  Perhaps the jurors 
treated the physically attractive litigants better because they assumed that physically attractive people 
are more socially desirable (kinder, more sincere, etc.). 

 Please download the file Harass90.jmp from my JMP Data Page and bring it into JMP.  We 
have used this data file previously, conducting a Pearson Chi-Square contingency table analysis, 
showing that findings in favor of the plaintiff were more likely when she was physically attractive than 
when she was not. 

 The mock jurors was also asked to rate how certain they were that the defendant was guilty of 
sexual harassment.  The scale employed ran from 1 (“definitely not guilty”) to 9 (“definitely guilty”).  
We wish to determine whether scores of this guilt scale are related to the attractiveness of the 
plaintiff.  Recall that we experimentally manipulated the attractiveness of the plaintiff, with about half 
of the jurors seeing a plaintiff who was physically attractive and the other half seeing a plaintiff who 
was not physically attractive. 

 As you know, the independent samples t-test assumes that the scores are normally distributed 
in each of the two populations.  Additionally, the pooled variances test assumes that the variance in 
the scores is the same in both populations.  Let us first evaluate those assumptions.  Click Analyze, 
Distribution.  Identify G_SCALE as the Y variable and PLATTR as the By variable.  Click OK, 

  

 

 In the results window, click the red arrowhead to the left of “Distributions PLATTR=Unattractv” 
and select Uniform Scaling and Stack.  Do the same for the results from the PLATTR=Attractv. 

 For each distribution, click the red arrowhead to the left of “G_SCALE” and select the following 
options: 

 Display Options:  Quantiles, Moments, More Moments, and Horizontal Layout. 

 Outlier Box Plot 

 Continuous Fit:  Normal. 
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 Your output should look like this. 

 

 Each histogram has an overlay of a normal distribution with the same mean and standard 
deviation as the observed scores.  This allows you to make a visual judgment of how close the 
observed distribution is to a normal distribution. 

 The guilt scores in the unattractive group are nearly symmetrically distributed – the mean is 
close to the median and the skewness is close to zero.  When the absolute value of the skewness 
statistic gets up to 1 or more, I worry about the normality assumption.  The kurtosis of this distribution 
-1.12, results from the distribution being more like a uniform (rectangular) distribution than like a 
normal distribution, but that is not really a problem. 
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 The plots and descriptive statistics show some negative skewness in the attractive group.  
The mean is noticeably less than the median and the skewness is -0.71, which I consider interesting 
but not far enough from zero to be problematic. 

 Squaring the two standard deviations, I get variances of 5.33 and 3.98.  The ratio of these two 
variances is 1.34 – the difference between them is not great.  With equal or nearly equal sample sizes 
and this ratio of variances, I am comfortable doing a pooled variances test instead of a separate 
variances test. 

 OK, let us now do the t-test.  From the Harass90 data window, select the G_SCALE column 
(guilt scale) and then click Analyze, Fit Y By X.   

 

 

 Identify G_SCALE as the Y variable and PLATTR as the X variable.  Click OK. 

 In the results window, click the red arrowhead and 
select Means/Anova/Pooled t, Means and Std Dev, t Test, 
and Unequal variances. 

 The statistical output is shown below, with my 
annotations. 

 

 

 

 Oneway Analysis of G_SCALE By PLATTR 

 
 
 

Oneway Anova 
Summary of Fit 
     

Rsquare 0.09968  
Adj Rsquare 0.093384  
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Root Mean Square Error 2.157103 This is the pooled standard deviation. 

 Mean of Response 5.648276  
Observations (or Sum Wgts) 145  
 

 If we had coded group membership with any two numbers (typically 0 and 1) and then 
correlated group codes with guilt scores, we would obtain a correlation coefficient called a point-
biserial correlation coefficient.  It is the square of that statistic that is reported here.  It is also known 
as eta-squared.  It tells us what proportion of the differences in the Y variable are explained by 
differences in the X variable.  In this case, we can say that 10% of the differences in the guilt ratings 
were caused by the physical attractiveness of the plaintiff. 
 
 

t Test 
Attractv-Unattractv 
 
Assuming equal variances – this is the pooled variances t-test. 
 
        

Difference 1.42561 t Ratio 3.978992 
Std Err Dif 0.35828 DF 143 
Upper CL Dif 2.13383 Prob > |t| 0.0001* 
Lower CL Dif 0.71739 Prob > t <.0001* 
Confidence 0.95 Prob < t 0.9999 
    

  This is the sampling distribution for the difference between means, with the observed difference noted 
by the red line. 
 

Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F 

PLATTR 1 73.66957 73.6696 15.8324 0.0001* 
Error 143 665.39250 4.6531   
C. Total 144 739.06207    
This is an alternative but equivalent (to the pooled t-test) analysis.  The p value will always be the same as with the t-test and the value 
of the test statistic, F, will always equal the square of the value of the t. 
 

Means for Oneway Anova 
Level Number Mean Std Error Lower 95% Upper 95% 

Unattractv 72 4.93056 0.25422 4.4280 5.4331 
Attractv 73 6.35616 0.25247 5.8571 6.8552 
 
Std Error uses a pooled estimate of error variance 
 

Means and Std Deviations 
Level Number Mean Std Dev Std Err 

Mean 
Lower 95% Upper 95% 

Unattractv 72 4.93056 2.30936 0.27216 4.3879 5.4732 
Attractv 73 6.35616 1.99562 0.23357 5.8906 6.8218 
 

t Test 
Attractv-Unattractv 
 
Assuming unequal variances – this the separate variances t-test 
If the sample sizes differed more, or if the variances differed more, this would be the more appropriate test.  Recall that Donald 
Zimmerman suggested that one be conservative and always use this test unless the sample sizes are equal and the variances do not 
differ greatly. 
        

Difference 1.42561 t Ratio 3.974988 
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Std Err Dif 0.35864 DF 139.4857 
Upper CL Dif 2.13469 Prob > |t| 0.0001* 
Lower CL Dif 0.71653 Prob > t <.0001* 
Confidence 0.95 Prob < t 0.9999 
    

 
 

Tests that the Variances are Equal 

 
 
Level Count Std Dev MeanAbsDif to 

Mean 
MeanAbsDif to 

Median 

Unattractv 72 2.309359 1.967978 1.958333 
Attractv 73 1.995619 1.607806 1.493151 
 
Test F Ratio DFNum DFDen p-Value 

O'Brien[.5] 2.4916 1 143 0.1167 
Brown-Forsythe 4.3625 1 143 0.0385* 
Levene 3.3990 1 143 0.0673 
Bartlett 1.5094 1 . 0.2192 
F Test 2-sided 1.3391 71 72 0.2190 
This is shown for pedagogical purposes.  One should use one of these tests only when one has a genuine interest in whether or not the 
population variances differ.  Do not use these tests to help you decide whether you should do a pooled variances test or a separate 
variances test. 

 
Welch's Test 
Welch Anova testing Means Equal, allowing Std Devs Not Equal 
 

F Ratio DFNum DFDen Prob > F 

15.8005 1 139.49 0.0001* 
 

t Test 

3.9750 
This test is equivalent to the separate variances t-test. 

Cohen’s d 

 When the unit of measure of the dependent variable is not intrinsically meaningful, it is best to 
estimate the size of the effect as the standardized difference between the group means.  This is 
simply the difference between the means divided by the pooled standard error.  You can find the 

pooled standard error in the JMP output.  For our data that is 661.0
2.15710

42561.1
d .  Using Cohen’s 

guidelines, this effect is between medium (.5) and large (.8) in magnitude. 

 It is desirable also to report a confidence interval for Cohen’s d.  JMP will not calculate such a 
confidence interval, and I have been unable to find a JMP script to do it.  I do have scripts for SPSS 
and SAS (more powerful stat programs) that will construct such a confidence interval.  You can 
construct an approximate confidence interval for d by taking the unstandardized confidence interval 
and dividing each endpoint by the pooled standard deviation.  The resulting interval will not be as 
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wide as it should be, especially when the sample sizes are small.  For our data here, the 
unstandardized confidence interval runs from 0.71739 to 2.13469.  Dividing each endpoint by 
2.15710 give an approximate standardized confidence interval that runs from 0.33259 to 0.98966.  
Using my SAS script, the standardized confidence interval runs from .32538 to .99420.  As you can 
see, the approximate standardized confidence interval here is only trivially different from the more 
sophisticated interval. 

Presentation of the Results 

 Mock jurors’ certainty of guilt of the defendant was significantly greater when the plaintiff was 
physically attractive (M = 6.356, SD = 1.996) than when she was not (M = 4.931, SD = 2.309), t(143) 
= 3.979, p < .001, d = .661, 95% CI [.333, .994]. 

 Return to Wuensch’s JMP Lessons Page 

 More on T-Tests with JMP 
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