
Methods in Experimental Ecology II 
PCB 6468 

 

 Pedro F. Quintana-Ascencio & Michelle Bardales Cruz 

 

Room: Biology 305 

 

Time: Wednesdays and Fridays (2:30 – 3:20 PM) 

 

Office: Biology 111 

 

Emails: 

Pedro: pedro.quintana-ascencio@ucf.edu 
 

Michelle: Michelle.Bardales@ucf.edu; 
 
 

Class website: 

http://sciences.ucf.edu/biology/d4lab/methods-2/ - here you will find all the 

materials necessary for classes and exercises. 

 

Spring 2024 
 

Course description: 

This course will assist students to design, analyze and interpret their own 
experiments and observations and establish a research program in ecology 
and other biological fields. This course reviews aspects of statistical 
modeling to help make decisions on the collection, organization and 
interpretation of ecological data. It is based on the revision of case studies 
illustrating frequent research problems and the discussion of potential 
solutions. As much as possible, alternative approaches are evaluated and 
compared. This class complements courses on basic statistics and is 
directed to beginning graduate and senior undergraduate researchers. The 
course confronts concepts in experimental design, execution and analysis as 
a tool to improve ecological research. 

 
Prerequisites: 

PCB 6466 Methods in Ecology I or Instructor Consent (CI) 

 

This class will provide basic information and practical advice on how to ask pertinent 

questions, and improve experimental execution, design, analysis and interpretation in 

ecology. 

 

Estimated enrollment: 10-20 
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Methods in experimental ecology II 

Course Outline 

 

This course constitutes a review of analysis and modeling methods in ecology. Individual 

sections cover aspects of data collection, analysis and interpretation of ecological 

observations, experiments, and measurements of organisms and the environment. 

 

Main goals for students in this course: 

 

• Design sampling programs that represent the best use of available resources 

• Avoid mistakes that make data difficult to analyze 

• Review and discuss case studies to recognize common research problems in 

ecology 

• Apply available statistical analysis in a critical way to address ecological 

research problems 

• Compare different ecological and statistical techniques 

• Recognize the advantages and limitations of different approaches to evaluate 

ecological data 

 

Course Prerequisites: The student should have taken PCB 6466 Methods in Ecology I or 

Instructor Consent (CI) 

 
 

Student duties: 

Conduct: Students must follow the University standards for personal and academic conduct 

as outlined in the Golden Rule (http://www.goldenrule.sdes.ucf.edu/). 

Demos: Students will complete daily in-class exercises using R and other programs, and 

discuss, analyze and interpret ecological data. 

 

Exercises: For each topic, students will have one week to complete an exercise. 
 

Readings: 

Specialized literature will be used to review examples of experimental ecology research and 

specific topics. 

 
 

The course is organized by weekly sessions. Each session has four components: theory, 

demonstration, implementation, and review. The first two are developed with guidance in 

class, the last two are done with support but independently by each student. 

http://www.goldenrule.sdes.ucf.edu/)
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Class schedule: 
 

Session TOPIC 
Demo 
completed 

Class dates / return 
exercise 

0 Class presentation  January 10 

1 Why to spend time with stats?  January 12 
 Exercise 1 (and Extra Credit)  January 17 

2 Why to worry about assumptions?  January 17-19 
 Exercise 2  January 24 

3 Three Frameworks of Analysis  January 24-26 
 Exercise 3  January 31 

4 
Why Bayesian? The model of the 
mean 

 
January 31- February 2 

 Exercise 4  February 7 

5 How to analyze binary responses?  February 7-9 
 Exercise 5  February 14 

6 
How to analyze non-linear 
relationships? 

 
February 14-16 

 Exercise 6  February 21 

7 How to deal with count data?  February 21-23 

 Exercise 7              February 28 

8 Why linear mixed models?  February 28-March 1 
 Exercise 8                March 6 

9 Model selection for mixed models  March 6-8 
 Exercise 9                March 13 

10 Model selection for mixed models II  March 13-15 

 Exercise 10              March 27 

 Spring Break  March 18-22 

11 Models for data with too many zeros    March 27-29 

 Exercise 11              April 3 

12 Non-linear count data  April 3-5 
 Exercise 12                April 10 

13 Hierarchical models: variances  April 10-12 
 Exercise 13                April 17 

 Closing remarks  April 17-19 
         

    
    
    
    

 
Performance Evaluation: 

 

• 13 exercises. Each exercise will either be accepted or not accepted. Non-accepted exercises 

will be returned along side an explanation for the decision. Students have the option to 

dispute the decision (by providing a valid argument for why the exercise should be 

accepted) or resubmitting a modified version of the exercise for evaluation. This process can 

be repeated until the exercise is accepted. 

• Grade scale: A = 10 accepted exercises 

B = 9 accepted exercises 

C = 8 accepted exercises 

D = 7 accepted exercises 

F= 6 or less accepted exercises 
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