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Case Study Syllabus

Data and Information – Quantitative Ecology
Ecology in the Age of Information Technology 

Fall 2009
The term “Case Study” has two fairly common related meanings. In statistics, according to wikipedia, “Case Study Methods involve an in-depth, longitudinal examination of a single instance or event:  a case.” A second meaning of the term relates to ways in which particular problems or situations from the real world are taken to help learners apply and retain concepts studied in traditional courses. A well known example is the Harvard Business School case method of learning:  http://www.hbs.edu/learning/. 
This part of the program will complement other aspects of program (Python, Statistics, Lecture, and Seminar), integrating the material and applying that learning.  There will be two weekly sessions (a lecture/workshop and a lab).  Case Study activities will also introduce topics you might want to explore for your term project. As the quarter progresses, we will take time from case studies for projects.
Learning objectives of the case studies part of the program include:  
1) How to apply programming and informatics skill to ecology
 problems,

2) Deepening and applying your understanding of statistics, 

3) Learning about the kinds of ecology problems that are best solved through collaboration among people in different disciplines, e.g., ecologists, computer scientists, mathematicians.

4) Preparing for the term project by getting ideas, expertise, and experience working in a small team.
Expectations, requirements, and evaluation criteria:   To earn credit, you must regularly attend lectures and workshops, actively participate in those activities, and satisfactorily complete the weekly lab assignments. You will work with one other person on the weekly lab assignments. Case study lab reports will be evaluated on your ability to apply what you have learned in other parts of the program, how well you answer the question posed for that lab (which will reflect your understanding of the material), and your skill in using the  tools introduced (Python, R, web searching and design, DataBank, CanopyView, etc.).  A note about readability:  your ability to express your learning in writing in the lab report is key to our knowing how well you have met the learning objectives. 
Case Study Topics:  We identify below some topics we will deal with during case study labs; these topics were identified  by observing ecologists and computer scientists working together and trying to understand what skill sets (on both sides) would facilitate the collaboration.  

1. Experimental Design.  Once an environmental scientist has articulated a scientific question and developed a hypothesis and sampling technique, how do they turn that into a list of data to be maintained on a computer or network?  In what form do they maintain the data sets while they are working:  flat files, spreadsheets, databases?  What are the advantages and disadvantages of each format?  How do they organize and maintain those data?   
2. Acquiring Data.  Once an environmental scientist has determined the data needed for addressing a scientific question, how does he or she acquire those data?  Possibilities include (but are not limited to):  field data collection, remote sensing (such as flux towers, LiDAR, critter cams), satellite imagery (or data), the internet, models.   Each of these has advantages and disadvantages, and many projects employ multiple techniques.  
3. Validating and characterizing environmental science data.  Once (or preferably while) data are acquired, a scientist typically confirms that the data are what is expected.  For example, where data are collected in the field, this might involve running descriptive statistics, or doing a preliminary visualization of the data.  Alternatively, data acquired from computer archives typically come with metadata (metadata = “data about data”); the scientist will want to familiarize him or herself with both the data and metadata.  
4. Analyzing data.  Once a scientist developed a hypothesis and acquired data, he or she will analyze those data, usually via a statistical package such as “R” or even just excel. Sometimes a researcher also uses scientific and information visualization to explore the data, incl. maps, GIS, many-eyes, etc.

5. Modeling.  What is a scientific model? How is it developed, validated and parameterized?  How does one set up the assumptions? If you are using a model someone else has developed, how do you understand model assumptions?  
6. Using web archives effectively, designing web pages, and documenting data sets for the archiving to the web.

Tentative topics for Case Study Lectures and Labs, by week:
Week 1.   Experimental Design and developing a database to hold your data. Usability studies. 

Week 2.   Characterizing data:  simple description statistics and introduction to R.
Week 3.   Using data from the web.  More data characterization.  
Week 4.   Acquiring data:  field data protocols and data validation.  Field trip (on campus) with ecology faculty Carri LeRoy to Barking Dog Creek to collect data!
Week 5.   Modeling. Brainstorm project ideas. 
Week 6.   Visualizing and presenting data and analysis results.   Meet with project affinity groups.
Week 7.   More data analysis. Meet with project group(s).
Week 8.   Using the web to publish your data and scientific results.  Meet with project group.
November 24 – 27.  Happy Thanksgiving. No classes this week!
Week 9.   No Case Study Lab.  Time to work on projects.

Week 10.  No Case Study Lab.  Project presentations Wednesday and Thursday.

� The terms ecology / ecologist and environmental science / environmental scientist, though not strictly speaking equivalent, are used interchangeably in this document.   
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