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Abstract:
Grasping the mathematics underlying the species-area relationship in island biogeography can be difficult for students if they experience it passively.  This exercise allows students in a lower or upper division Ecology class to take an authentic data set of bird species richness from different islands in the Solomon Islands Archipelago and fit a species-area relationship (S=cAz).  By fitting their own curve using guided inquiry, students explore a biological concept in a hands-on fashion and gain better mastery of Excel.  At a wider level, they better understand how mathematical models are employed in ecology.  The exercise is designed as a guided inquiry for students to do on their own, after the general concept and overall importance of species-area relationships have been covered briefly in lecture by the instructor.  Note that the purpose of the exercise is to allow students to better understand the details of species-area relationships based on active learning, which will reduce (a) the amount of time that the details need to be belabored in lecture and (b) student boredom passively absorbing abstractions.  It can be done as a homework assignment, individually in class with additional support from the instructor, or as a student group exercise in or out of class, or started in class and finished as homework.  If used in 

Learning objectives:
Students will be able to apply an ecological concept to real-world data.

Students will practice relating two biological variables using a two-dimensional graph.

Students will be able to understand the purpose and consequences of log-transforming data.
Students will be able to fit a line using a least-square approach.
Students will acquire more confidence in Excel

Students will better understand species-area relationships and their applications.
Timeframe:
Instructor preparation time: 45 min to read the exercise and review expected results.  (It will take more preparation time the first time it is used, but thereafter will require only a few minutes.)  Grading: <20 seconds per student to grade what they turn in (because graphs can be scanned visually).  
Student completion time: 1-2 hr.  This exercise can be done by students independently using guided inquiry.  I usually assign it as homework two classes in advance to allow students to get started and ask questions in the class before it is due.  Most students do not have questions.  This can also be done as an in-class exercise, or started in class and finished as homework.
List of materials:
Associated handouts, computer with Microsoft Excel.  Note: Students and instructors will also have to download “Solver” in Excel, which is easy to do (instructions are in the exercise, or it can easily be Googled).
Procedure and general instructions (for instructor). REQUIRED.
Download the 3 handouts (Excel file for students; Excel file answer key; Word document instructions).  Read the instructions—the same instruction sheet can be used by both the instructor and the student.  Post the Excel file for students and the Word document instructions where students can access them.  If you want to start this exercise in class, then students will need laptops.  If you do not have a way to provide a laptop to every student, you could either assign it to groups of 2-4 students and they could work together on student-owned laptops, or you could assign it individually, but individuals could get started working in small groups in class (and then those without laptops would have to re-do some of it).  If you assign it as homework, without starting it in class, then I advise assigning it two classes in advance (to let students get started and see if they have questions) or be flexible about extending the deadline if students arrive in class with a lot of questions without being able to work through it all.
Procedure and general instructions (for students).
Checklist: Please turn in a hard copy of the following on a 6-panel 1-side of 1 page Powerpoint printout (-2 for improper formatting)

· 1. Graph of raw data (curve) +4
· 2. Graph of raw data log-transformed +4
· 3. Graph of curve using “guesstimate” c and z values  +4
· 4. Solver-generated c and z values +2

· 5. Graph of raw data (curve) together with the (nonguesstimate) Solver-solution modeled data (curve) +4
· 6. Answer to last question about species accumulation in Galapagos vs. Solomon +2
OPTIONAL SECTIONS (other sections you can add if applicable)
Suggestions and materials for assessing student learning
Student data: See Excel file “Student File Solomon Birds”
Reference list: 
Student assignments related to the activity: See “Solomon Birds Species-Area” word document
Any other appendices appropriate for your particular activity: See Excel file “KEY_Solomon Birds”
