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Title:
Testing hypotheses about behavioral interactions between cats, coyotes, and birds at carcasses.
(From Orr, M.R. et al. (2019). Heterospecific information supports a foraging mutualism between corvids and raptors. Animal Behaviour 153:105-113. https://doi.org/10.1016/j.anbehav.2019.05.007. We recommend that you do not share the above citation with students until after they have completed the exercise, or they will not be viewing the system from a naïve perspective, which could circumvent their sense of scientific discovery.)
Author(s):
Matt Orr, OSU-Cascades, orrma@osucascades.edu
Abstract:
In this activity, students will play the role of field biologists studying animal behavior using the scientific method (observation – hypothesis – prediction – test).   The Powerpoint file “Scavenger Slides.pptx” (and its equivalent pdf “Scavenger Slides.pdf” if file size is an issue), contains a series of photos of scavengers at deer carcasses that instructors can work through with the class or which students can peruse at their own pace.  Students will form hypotheses about the behavioral interactions in the photos by following questions in the “STUDENT_INSTRUCTIONS_Scavenger Interactions.doc.”  After forming a hypothesis, students will make predictions to test their hypothesis.  To follow up on their predictions, students will be given an Excel spreadsheet (“STUDENT_DATA_Data_Scavenger Interactions.xlsx”) containing data gathered in Oregon and Washington from 2011-17.  The data will allow them to test their predictions quantitatively.  Instructors are supported in presenting this exercise with this “INSTRUCTOR_INSTRUCTIONS_Scavenger Interactions.doc” form, as well as a key for student answers (“INSTRUCTOR_KEY_ Scavenger Interactions.doc”).  After conducting the exercise, students should have completed the learning objectives listed below.  The exercise is appropriate for a behavioral ecology unit at multiple levels of ecology (see CORE vs. OPTIONAL components, below) and can also be used to demonstrate the scientific method in any range of courses. Finally, we recommend that you peruse the section “Behind the Scenes of the Science” in the Powerpoint (or its pdf), which is highlighted at the end in blue, either with your students or with your students split in groups. You might discuss with them whether any of this information changed their perception of science, or whether it would change their mindset if they pursued a research project.

Learning objectives: (Core objectives can be implemented at the K-12 level; Optional objectives may be more suitable for high school students or undergraduates.)
· CORE – Correctly describe basic ecological interactions and types of social information and apply these concepts to animal behavior.

· CORE - Apply the scientific method to design valid tests of hypotheses.

· CORE – Accurately explain difference between observational and experimental studies.

· CORE – Make accurate observations and valid inferences using scientific figures. [Note, this could refer to photographs or data graphs]

· OPTIONAL - Create appropriate figures in Excel to communicate and analyze data.  

· OPTIONAL – Test hypotheses appropriately using Excel®.

· OPTIONAL – Deepen an understanding of the process of science in the section titled “Behind the Scenes of the Science.”

Timeframe:
Instructors:

· The CORE portions of the exercise (listed above under “Learning Objectives”) can be implemented with about 30-60 minutes of preparation time, which is enough to understand the point of the exercise and be confident presenting it to students.

· An instructor who is comfortable with data analysis and graphing in Excel will not need much additional time (about 15 minutes) to review and implement the OPTIONAL objectives of the exercise.
· An instructor needing to brush up on Excel graphing and/or statistical analysis, and who wishes to implement the OPTIONAL Excel objectives, may need more time depending on their level of familiarity with Excel, but the analyses are very simple so doing so is feasible.
In-class: Depending on whether the optional exercises in Excel are conducted, and depending on the students’ level of familiarity with graphing and data analysis in Excel, the exercise could take anywhere from 80 – 160 minutes of student time. In addition to the flexibility afforded by the optional components of the exercise, instructors can also lengthen or shorten the exercise depending on how much detail they want students to include in their discussion and/or written answers of the questions.  The exercise can also be started in class and finished as homework, or done entirely as homework, offering additional flexibility for implementation.
List of materials:
CORE – Powerpoint projector or student access to laptops. Files for this exercise: Instructor instructions (3 pp.), Powerpoint, scavenger slides (24 slides for the scientific exercise + 19 slides for “Behind the Scenes of the Science”), Excel data (3 tabs of data, 2 tabs with instructions), Student instructions (4 pp.), Instructor Key (3 pp.).
OPTIONAL –If only a subset of students have laptops, then work could be done in groups.  Computer work could also be done with instructor leading the entire class, or assigned as homework, when every student has computer access.
Procedure and general instructions (for instructor). 
1. ORIENTATION - Open the Powerpoint or pdf “Scavenger Interactions Slides” and read through both the slides themselves and the “Notes” for each slide.  
2. HOW TO IMPLEMENT -  Provide students a general overview of what the exercise will entail while the first (title) slide is up.  Notes in subsequent slides are transcribed from student directions (see the MS Word file “Student Instructions_Scavenger Interactions”).  Students can follow along in their directions and answer questions while you show them the slides, which would pace the class identically for each student or group of students (if working in groups).  Because questions for each slide are open-ended, even if some groups or students tend to move at different speeds, faster students will just end up talking or writing in more detail and should not get too bored waiting for the next slide.  
Alternatively, you can allow students (or student groups) to proceed at their own pace if you give each of them the Powerpoint file and instruct them to move at their own pace, but to do that they will need at least one laptop per group. Students can start this in class and finish it as homework.
Procedure & general instructions (for students) – 
See “Student Instructions Scavenger Interactions” handout

Suggestions and materials for assessing student learning
Assessment is flexible. Students could turn in their answers for grading, the class could discuss a few of the findings, and/or students could be told that they will be given a test question that examines their ability to execute the core learning concepts listed above.
