Instructions

As scientists, we use statistics to quantify the significance of our results—to determine whether the patterns we observe
are the result of a certain stimulus or are merely an artifact of chance. There are a variety of different experimental
designs and types of data that we use to study the world around us, and different data require different statistical

tests. ‘This activity is designed to provide you with an opportunity to select and apply the appropriate statistical test

to a given data-set. We will focus on the application and use of four statistical tests: t-test, one-way ANOVA, linear
regression, and Chi-square test, :

1. Write a hypothesis set, both a null and alternative hypothesis for each scenario.
2. Determine the appropriate statistical test to evaluate the significance of the results, carry out

the test and write a conclusion for each scenario.

Data Set #1

Yot have noticed that the field site for your cottontail rabbit research is experiencing declines in understory plant
species richness. You suspect that the declines are caused by the spread of an invasive plant, Asian honeysuckle, and
consider promoting a more rigorous honeysuckle removal program. To evaluate whether honeysuckle density is
affecting understory richness, you set up an experiment where you record plant species richness as a function of
honeysuckle density (stems per meter?) throughout the property. Using a random sampling design and geographical
information system (GIS) to identify sampling points, you measure understory species richness and honeysuckle
density resulting in the following data set:




Dafa et #2

#7% investigate habitat use by cottontail rabbits at your field site, you estimate understory plant species richness.
You decide to evaluate canopy cover as a variable that could possibly infuence understory richness. You measure
gnd record canopy cover and understory plant species richness at 10 randomly chosen survey sites resulting in the
£ollowing data set: '

Data Set #3

}¥hile investigating habiat use by cotrontail rabbits, you decide to evaluate the impact of rabbit browsing on tree
$apling growth. To accomplish this, you set up seven exclusion areas (“no predator”) using rabbit-proof fencing and
even non-exclusion areas of equal size with no fencing (“predator”). After two years you compare the mean tree

gapling height (cm) from the “no predator” and “predator” treatments.
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Pata Set #4

A portion of your field site for the study of habitat use by cottontail rabbits in Indiana is also part of a prairie
festoration project, In prairies there are a variety of disturbance regimes and management practices used to promote
Jiversity of grasses and prevent the growth of trees and shrubs. Some areas of this field site are managed using

¢ ontrolled burns, grazing by livestock, or both burning regimes and grazing. To evaluate rabbit habitat and grass
divessity, you determine the total number of grass species present within arcas of prairie experiencing no management,
fpurns, grazing, and both controlled burn and grazing, using seven randomly selected survey sites per area,
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Mata Set#5

ilabitat use of wildlife is often related directly, at least in part, to diet choice. You ate interested in winter food

references of cottontail rabbits at your field site in Indiana. You calculate the frequency of occurrence of five major
r-eod types in diet based on microhistological fecal analysis to determine if rabbits show a preference for a specific food
;:"E.%‘at could be managed to either increase or control eotrontail populations.

Woody plants
Other herbaceous plants

Arthropods




