What I expect you to understand regarding quantitative interpretation

Understand what a statistical analysis is intended to do.
1. What is a test statistic—why is it useful?

2. What is a P-value (dichotomous decision; hypothesis test)—how useful is it?
3. What is an effect size (magnitude of an effect—VASTLY more important)—how useful is it?
In 2011, Dr. DeWitt and student Cliff Ruehl published a paper in one of the highest impact and most prestigious journals in biology, the Journal of Experimental Marine Biology and Ecology.  Here is the major result:
“Two species of estuarine fishes exhibited a shared morphological change across barren and structurally complex habitats (F181,993 = 4.48, P < 10-52, η²p = 0.04).”
Reviewers of the paper were rocked by our p-value, the likes of which rarely grace the field of ecology.  
Yet the positive major effect, which the reviewers and editors were so excited to publish, is actually of only minor importance.  Why the discrepancy between their view of the paper and mine?  The answer lies in distinguishing statistical and real-world significance. The best starting point for the real-world import is effect size.
Be able to interpret P values and effect strengths for main effects and interactions.
Be able to connect interaction effects to functional tradeoffs (divergent natural selection).

In 2008, Michael Tobler and colleagues published a paper in Evolution with the major results being:
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Figure 2. Morphological variation of P mexicana along the
two environmental gradients. Independent variation is explained
along each environmental gradient (nonsulfidic to sulfidic, A; sur-
face to cave, B), and there is also a significant interaction effect
(H2S x light, C). See online Supplementary Table $3 for corre-
lations of superimposed landmark coordinates along these shape
gradients. Effects have not been magnified in these visualizations.

Table 2. Results of multivariate analyses of covariance (MAN-
COVA) examining body shape variation of P. mexicana from field
collections (A) and using both field-collected and laboratory-
reared animals (B). F-ratios were approximated using Wilks’
Lambda. (C) Analysis of covariance (ANCOVA) results examining
the total gill filament length (TGFL) of P mexicana from different
habitat types.

Effect F df P n

A. Geometric morphometrics: wild-caught fish
centroid size 36.99 23,466 <0.001 0.646

sex 230.88 23.466 <0.001 0.919
H,S 29.22 23,466 <0.001 0.591
light 69.48 23,466 <0.001 0.774
sex x HpS 2.83 23,466 <0.001 0.123
sex x light 2.78 23,466 <0.001 0.121
H,S x light 18.42 23,466 <0.001 0.476
sex x HpS x light 3.23 23,466 <0.001 0.137
BL Geometric morphometrics: wild-caught and laboratory-
reared fish

centroid size 28.31 23,393 <0.001 0.624
sex 67.66 23,393 <0.001 0.798




Interpret the two environmental gradients and their interaction.

