
kxkxk   ANOVA/GLM Example   
 
The data come from one of several studies of food preference among Nebraska turtle species of various ages and 
husbandry histories within different ecological contexts and day-rhythms.  This 3-way grew out of an interest in whether 
food preference was moderated by the age of the turtle, and whether this was different for different species.  The original 
study used 6 foods, 7 species and 5 ages (N ≈ 1600 baby turtles).  This example uses a subset of those data, 3 foods, 2 
species and 2 ages.  We learned early in the research that repeated measures designs produced order effects that could 
not be counter-balanced (leading to a separate line of research on food preference malleability), so a between subjects 
design was used here.   
 
About the food stimuli used in this study.   
 The crickets were immature House Crickets, of 5-7 mm body length. Animals had been pithed before presentation, so 

that they were able to move their limbs, but could not escape. Proximate crickets have a substantial odor!  Four 
crickets were presented. 

 In order to approximate “carrion” 5-7 mm bits of hamburger were “incubated” for 72 hours in a warm, damp, 
unsterilized environment.  It stank!  Four bits were presented. 

 The lettuce was fresh mature outer leaves of Romaine lettuce, washed with sterilized water and shredded to a 
standard size approximating the size of mature “duck weed.”  30-40 “shreds” were presented. 

 
 
Process: 
There are a lot of steps to a complete analysis of a 3-way design.  Different patterns of significant and non-significant 
effects will require different subsets of these. Here’s a preview… 
 
Initial Analysis 

 Get descriptive means, plots & F-tests 
 Determine what effects are significant 
 Consider what lower-order effects we will need to check for descriptive/misleading patterns 
 Consider what lower-order effects are likely to be interesting – based on the aggregations involved 

 
3-way Interaction 

 Select the set of simple effects that most directly addresses the research question or research hypothesis 
 Getting the related cell means & follow-up analyses 
 Describe the pattern of the 3-way 
 Compute LSDmmd based on full model error term 
 Get the related set of simple 2-way interaction F-tests 

 
2-way Interactions 

 Get the 2-way interaction plot and the corresponding simple 2-way plots 
 Get 2-way estimated semi-marginal means & follow-up analyses to describe the 2-way interactions 
 Why are the “Descriptive” and “Estimated” semi-marginal means different & which are plotted/tested ? 
 Use the related depiction of the 3-way to check the 2-way interaction for descriptive/misleading patterns 

 
Main Effects 

 Get the main effect and corresponding simple effect plots 
 Get estimated marginal means & follow-up analyses to describe the main effect 
 Why are the “Descriptive” and “Estimated” marginal means different ? 
 Use the related depiction of the 3-way to check the main effects for descriptive/misleading patterns 
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