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Correlated T Tests:  JMP 

 

 Please download the file Tunnel2_Visits.jmp from my JMP Data Page and bring it into JMP. 

 In the first experiment of my doctoral dissertation, wild-strain house mice were, at birth, 
cross-fostered onto house-mouse (Mus), deer mouse (Peromyscus) or rat (Rattus) nursing mothers.  
Ten days after weaning, each subject was tested in an apparatus that allowed it to enter tunnels 
scented with clean pine shavings or with shavings bearing the scent of Mus, Peromyscus, or Rattus.  
One of the variables measured was how long each subject spent in each of the four tunnels during a 
twenty minute test.  Also measured were the number of visits to each tunnel and the latency to first 
visit of each tunnel.  Analysis of the data showed that the response of house mice to the scent of rats 
was altered by preweaning experience with rats (see the related article, “Wuensch, K. L., Fostering 
house mice onto rats and deer mice: Effects on response to species odors.  Animal Learning and 
Behavior, 1992, 20, 253-258.”).  House mice raised by house mice or deer mice avoided the rat-
scented tunnel, but those raised by rats did not. 

 There are several mechanisms which could be involved in this change in response to rat-
scents. 

 Habituation -- it may be that mere exposure to rat-scents across the nursing period leads to the 
habituation of a neophobic (fear of the unknown) response. 

 Counterconditioning -- the association of rat-scent with positive reinforcers (milk, warmth, 
contact comfort, tactile stimulation, etc.) may countercondition fear responses. 

 Parental Care -- the effects of being reared by rats may not depend at all upon associative or 
nonassociative exposure to rat-scents.  It may be that the parental care offered by a rat differs 
from that offered by house mice and deer mice in ways that produce lower emotionality and 
neophobia, or other changes that are more general, less stimulus-bound than just a change in 
response to the scent of rats. 

 Experiment 2 was designed to determine whether exposing Mus-nursed pups to rat-scents 
during their first 25 days of life would alter their responsiveness to rat-scents. 

 House mice and rats were bred, housed, and fostered as in the first experiment, with 16 litters 
being fostered onto Mus and 8 onto Rattus.  One half of the Mus-fostered litters were maintained in 
cages atop the maternity rack in the Rattus-colony room (Group MR), with the other half in the 
Mus-colony room (Group MM).  All of the Rattus-nursed litters (Group RR) were maintained in the 
Rattus-colony room. 

 Each day, approximately 50 ml of bedding was removed from each maternity cage and 
replaced with bedding (including freshly excreted feces) collected from the nesting area of another 
mother and litter in the same stage of nursing (same number of days since birth of the pups) as the 
receiving mother and litter. 

 For Group RR and for Group MR the transferred bedding was collected from Rattus mothers 
and pups.  For Group MM the bedding was collected from Mus mothers and pups.  The transferred 
bedding was placed directly in the nesting area of each maternity cage.  The transfer was done on 
Groups MM and RR to control the degree of daily disruption among the groups. 

 Pups were weaned into a reversed light cycle isolation room, as was done in Experiment 1, 
and tested in the same apparatus as in Experiment 1, with procedural details remaining the same, 
except as here noted.  The test was a two-scent test, with Rattus-scented bedding being placed in 
two tunnels 180 degrees from one another, and Mus-scented bedding in the remaining two tunnels.  
Tests were not for a fixed 20 minute period as in Experiment 1, but rather continued for 15 minutes 
after each subject’s first entry into a tunnel.  Sixteen subjects from each group were tested. 

http://core.ecu.edu/psyc/wuenschk/JMP/JMP-Data.htm
http://core.ecu.edu/psyc/wuenschk/Articles/AL&B1992/AL&B1992.htm
http://core.ecu.edu/psyc/wuenschk/Articles/AL&B1992/AL&B1992.htm
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 The bedding transfer did disturb the mothers, but they did not remove the alien feces etc. from 
the nesting area, so the procedure was effective in producing long term exposure to Rattus-scents in 
Group MR. 

 The data from Experiment 2 are in the file Tunnel2_Visits.jmp, which you should bring into 
JMP  V_M and V_R are the number of visits to the Mus-scented tunnel and the Rattus-scented 
tunnel. 

 

 Before we conduct the t-tests, we 
should check the assumption that the 
scores are normally distributed.  Click 
Analyze, Distribution.  Put into the Y box 
both V_M and V_R.  Put into the By box 
the NURS variable.  Click OK 

 

 

 If you put a variable into the By box (which is optional), the indicated analysis will be done at 
each level of that variable.  For our data, that means that we shall conduct three correlated t-test, one 
for each level of the NURS variable. 

 In the output window, click each red arrowhead left of “V_M” and “V_R” and select Display 
Options Quantiles, Moments, and More Moments.  Here is the output, with my annotations.  I cut out 
the Quantiles to save space here. 

Distributions nurs=MM 
v_m 

 
 

Moments 
    

Mean 22.4375 
Std Dev 12.816493 
Std Err Mean 3.2041233 
Upper 95% Mean 29.266927 
Lower 95% Mean 15.608073 
N 16 
Sum Wgt 16 
Sum 359 
Variance 164.2625 
Skewness -0.316386 
Kurtosis -0.876454 
CV 57.120861 
N Missing 0 
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v_r 

 
 

Moments 
    

Mean 7.5625 
Std Dev 5.8874867 
Std Err Mean 1.4718717 
Upper 95% Mean 10.69972 
Lower 95% Mean 4.4252798 
N 16 
Sum Wgt 16 
Sum 121 
Variance 34.6625 
Skewness 0.1115399 
Kurtosis -1.561018 
CV 77.851064 
N Missing 0 
 

 The mice made a lot more visits to the mouse-scented tunnel than to the rat-scented tunnel.  
The skewness of the data is not large enough to worry about the normality assumption. 
Distributions nurs=MR 
v_m 

 
 

Moments 
    

Mean 22.3125 
Std Dev 10.209269 
Std Err Mean 2.5523172 
Upper 95% Mean 27.752635 
Lower 95% Mean 16.872365 
N 16 
Sum Wgt 16 
Sum 357 
Variance 104.22917 
Skewness -0.407494 
Kurtosis -0.074793 
CV 45.755826 
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N Missing 0 

v_r 

 
 

Moments 
    

Mean 7.5625 
Std Dev 5.7383941 
Std Err Mean 1.4345985 
Upper 95% Mean 10.620274 
Lower 95% Mean 4.5047256 
N 16 
Sum Wgt 16 
Sum 121 
Variance 32.929167 
Skewness 0.9244088 
Kurtosis 1.190635 
CV 75.879591 
N Missing 0 
 

 Again, the mice visited the mouse-scented tunnels much more often than the rat-scented 
tunnels.  The values of skewness are not quite far enough away from zero for me to worry about the 
normality assumption. 
 

Distributions nurs=RR 
v_m 

 
 

Moments 
    

Mean 23.4375 
Std Dev 8.5085741 
Std Err Mean 2.1271435 
Upper 95% Mean 27.971399 
Lower 95% Mean 18.903601 
N 16 
Sum Wgt 16 
Sum 375 
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Variance 72.395833 
Skewness 0.3691328 
Kurtosis -0.133365 
CV 36.30325 
N Missing 0 

v_r 

 
 

Moments 
    

Mean 24.75 
Std Dev 8.0952661 
Std Err Mean 2.0238165 
Upper 95% Mean 29.063663 
Lower 95% Mean 20.436337 
N 16 
Sum Wgt 16 
Sum 396 
Variance 65.533333 
Skewness 0.6327068 
Kurtosis 0.8319591 
CV 32.708146 
N Missing 0 

 Wow, these were some active mice.  They made many visits to both tunnels, and only slightly 
more to the rat-scented tunnel than to the mouse-scented tunnel. 

 

 Now, on to the correlated t-tests.  From the 
data window, click Analyze, Matched Pairs.  Put 
both V_M and V_R into the Y box and NURS into 
the BY box.  Click OK.  Putting anything into the 
BY box is optional, but here we do want the 
analysis done at each level of the NURS variable. 

 

 

 

 Here is the output, with my annotations: 
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Matched Pairs nurs=MM 
Difference: v_r-v_m 

 
 

 In the plot above, the abscissa is, for each mouse, the mean number of visits to the two 
tunnels, and the ordinate is the difference between number of visits to the mouse-scented tunnel and 
number of visits to the rat-scented tunnel. 
 The red dotted lines represent a 95% confidence interval for the difference between mouse 
tunnel visits and rat tunnel visits.  The horizontal red line is the mean difference between mouse 
tunnel visits and rat tunnel visits.  The vertical red line is the mean number of visits per tunnel, that is, 
the mean of the two means (7.5625 and 22.4375). 
 In upper half of the diamond are cases for which there was more time spent in the rat tunnel 
than in the mouse tunnel.  In the lower half are cases for which there was more time spent in the 
mouse tunnel than in the rat tunnel. 
          

v_r 7.5625  t-Ratio -5.63945 
v_m 22.4375  DF 15 
Mean Difference -14.875  Prob > |t| <.0001* 
Std Error 2.63767  Prob > t 1.0000 
Upper 95% -9.2529  Prob < t <.0001* 
Lower 95% -20.497    
N 16    
Correlation 0.58052    
 

 The difference is significant.  Notice that the 95% confidence interval for the difference 
excludes zero. 
 

Matched Pairs nurs=MR 
Difference: v_r-v_m 

 
 
          

v_r 7.5625  t-Ratio -7.79652 
v_m 22.3125  DF 15 
Mean Difference -14.75  Prob > |t| <.0001* 
Std Error 1.89187  Prob > t 1.0000 
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Upper 95% -10.718  Prob < t <.0001* 
Lower 95% -18.782    
N 16    
Correlation 0.68185    
 

 The difference is significant.  Notice that the 95% confidence interval for the difference 
excludes zero. 
 

Matched Pairs nurs=RR 
Difference: v_r-v_m 

 
 
          

v_r 24.75  t-Ratio 0.624694 
v_m 23.4375  DF 15 
Mean Difference 1.3125  Prob > |t| 0.5416 
Std Error 2.10103  Prob > t 0.2708 
Upper 95% 5.79074  Prob < t 0.7292 
Lower 95% -3.1657    
N 16    
Correlation 0.48854    

 
 The difference is NOTsignificant.  Notice that the 95% confidence interval for the difference 
includes zero. 

 

Computing Cohen’s d 

 We should compute d for the difference that we have tested.  For the visits data from the MM 
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d , a quite large difference.  You can find the 

sample variances (s2) in the JMP output.  If you wish to put a confidence interval on d, you will need 
to use the approximate method described in my document Two Mean Inference. 

 If you like arithmetic as much as do I, you will appreciate the Excel file that I wrote to compute 
d from correlated samples data.  You simply enter the means and the variances and then Excel 
computes d for you.  Download the Excel file:  Cohen's d for Correlated Samples . 

 

Presenting the Results. 

 Mice that had been reared with mice with no exposure to rat-scents (Group MM) made 
significantly more visits to the mouse-scented tunnel (M = 22.31, SD = 12.82) than to the rat-scented 
tunnel, (M = 7.56, SD = 5.89), t(15) = 5.639, p < .001, d = 1.492. 

http://core.ecu.edu/psyc/wuenschk/docs01/TwoGr01.pdf
http://core.ecu.edu/psyc/wuenschk/StatHelp/Cohen-D_EqN.xlsx
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 Likewise, mice that had been reared with mice and with daily exposure to rat-scents (Group 
MR) made significantly more visits to the mouse-scented tunnel (M = 22.42, SD = 12.82) than to the 
rat-scented tunnel, (M = 7.56, SD = 5.74), t(15) = 7.797, p < .001, d = 1.781. 

 In contrast to the mice in the other two groups, mice that had been reared with rats (Group RR) 
did not differ significantly with respect to the number of visits to the mouse-scented tunnel (M = 23.44, 
SD = 8.51) versus to the rat-scented tunnel, (M = 24.75, SD = 8.10), t(15) = 0.625, p = .54, d = 0.158. 

 

 Return to Wuensch’s JMP Lessons Page 

 More on T-Tests with JMP 

 Fair Use of This Document  
 

 Copyright 2014, Karl L. Wuensch - All rights reserved. 
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