Intro to methods and statistics
What is experimentation?
Types of study:

Descriptive: 
Natural Experiment: 
Controlled experiment: 
Issues of randomization:
Randomizing your data sampling and treatments will help control for confounding factors.  
Randomizing data sampling: 

Randomizing treatments: 
Types of data:
Independent variables (AKA x variable): this is what you (or nature) vary so that you have different treatments.

Dependent variables (AKA y variable): this is what you measure.

Categorical variable: this is a variable that is measured in different categories (e.g. behaviors are categorical: feeding, resting, etc.)

Continuous variable: this is a variable that is not broken into categories (e.g. calling rate or temperature)

Measuring behavior

Ethology-

“Sampling decisions are made whenever the student of social behavior cannot continuously observe and record all of the behavior of all of the members of a social group…We suspect that the investigator often chooses a sampling procedure without being aware that he is making a choice.  Of course, he does not thereby escape from the consequences of that choice” (Altman 1974:222, cited in Mann 1999).

Ethologists typically distinguish between behavioral states and events.

Behavioral state-

Behavioral event-

Things to consider when measuring behavior include latency, frequency, duration, and intensity of sampling.  In particular, two fundamental sampling decisions should be made when considering your experimental design: your sampling rules and your recording rules.

SAMPLING RULES/“FOLLOW PROTOCOL”

Ad libitum- 

Focal animal (individual-follow)-
Scan sampling-
Behavior or “all occurrence” sampling-

RECORDING RULES/ “SAMPLING METHOD” 

Continuous recordings-

Time recording-
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Instantaneous time recording-


One-zero time recording-

Table 1 from Mann (1999), summarizing how different follow protocols and sampling methods are likely or unlikely to be effective, depending on your animal of interest. Note that she uses some different terminology that can be reconciled by consulting her paper.
[image: image2.jpg]Table 1. Recommended uses for different sampling methods depending on subject
characteristics.

Gro;p
Rapidly Group membership Dive time
identifiable? size rate of change <10 =10
Method yes no* <10 =10* <12h*=12h min min
Individual-follow protocol
Continuous yes no yes yes yes yes
Point/\ yes no yes yes  yes yes
PAS yes no yes yes  yes yes
Group-follow protocol
Scan yes yes yes yes yes yes ?
Sequence+~ yes ? yes - yes yes yes yes
Incident+ yes yes yes ? yes yes yes

This table is a guide illustrating how well particular sampling methods are expected
to fare depending on behavior and characteristics of subjects under study. Numeric
categories for group size, rate of group membership change, and dive time are some-
what arbitrary. Familiarity wich each species is nec co determine what sampling
method might be most effective. /A\— recommended ;or spatial proximity measures
and behaviors that are rapidly identifiable; +—recommended for infrequent and ob-
vious behaviors, such as breaches or lobtails; ~—sequence parameters must be carefully
defined; *—more challenging sampling conditions; yes = can probably use sampling
method if no other problems; no = unlikely this method will work unless animals are
solitary; ? = may be possible to use sampling method, depending on other conditions.





Methods for analyzing data:
Descriptive statistics:
Are simply measures of the central tendency and variation from that central tendency of data.
Mean: 
Median: 

Mode: 

Variance: 
Standard deviation: 

Hypothesis tests:
Loosely speaking, they compare the magnitude of an effect to an estimate of the error with which that effect was measured.
Which test do I use?
	
	
	
	Independent variable (X)
	

	
	
	Categorical
	Continuous
	Both (or either)

	Dependent variable (Y)
	Categorical
	Chi-square
	Logistic Regression
	Logistic Regression

	
	Continuous
	T-test, ANOVA (for >1 X variable)
	Correlation, Regression
	General Linear Model


Source: Joseph Garner: PFTF stats workshop
Assumptions of tests:
Independence
Pseudoreplication

Assumptions of GLM:

1) Linearity 
2) Homogeneity of variance 

3) Normality of error 
If you don’t meet the assumptions of the statistical test you need to transform your data or use a non-parametric test.
Interpreting test results:
	
	
	True status of Ho
	

	
	
	Ho true
	Ho false

	Decision
	Failed to reject Ho
	Correct
	Type II error (β)

	
	Rejected Ho
	Type I error (p)
	Correct


Type I error measured by p is the probability that an effect this large occurred by chance alone.

Type II error measured by β is the probability that an effect this small did not occur by chance alone.

P tests if things are different

β tests if things are the same
Usually reject Ho if p < 0.05

β (usually reported as power or 1- β) is also important though if don’t reject Ho.  
What to report in your results:
Test used: 
Summary statistic: 

DF or N: 

Effect size: 

Error size: 
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