 Animal Physiology and Nutrition
ZOOL 409 (4 credits) - Fall 2019
Lecture: Monday and Wednesday 12:00-1:15; Honors College Room 167
Lab: Wednesday 1:30-4:20; Riverfront Hall Room 217
Lecture Instructors: Dr. Jennifer S. Forbey – Science RM 102C (go through 106)

 
                    Email: jenniferforbey@boisestate.edu           phone: 426-4426 

Teaching Assistant (Lab): Brecken Robb 

                                Email: breckenrobb@u.boisestate.edu 

Office hours for all: by appointment 

Diversity and Inclusivity Statement: 
I embrace a notion of creating an intellectual community that is enriched and enhanced by diversity along a number of dimensions, including race, ethnicity and national origins, gender and gender identity, sexuality, class and religion. I expect that we all strive to support an inclusive learning environment where diverse perspectives are recognized, respected, and seen as a source of strength.
If you feel discomfort or offense by something that occurs in this course, there are several ways to alleviate some of the discomfort or hurt you may experience: 

1. Discuss the situation privately with me. I am always open to listening to students' experiences, and want to work with students to find acceptable ways to process and address the issue. 

2. Discuss the situation with the class. Chances are there is at least one other student in the class who had a similar response to the material. Discussion enhances the ability for all class participants to have a fuller understanding of context and impact of course material and class discussions. 

3. Notify me of the issue through another source such as a note slipped under my door or left in the main office, your academic advisor, a trusted faculty member, or a peer. If for any reason you do not feel comfortable discussing the issue directly with me, I encourage you to seek out another, more comfortable avenue to address the issue. 


Course Overview

Animal physiology is the study of function across levels of organization, from cellular through organismal, in order to reveal physiological homologies, patterns of physiological adaptation to various environments, and general physiological principles in a wide range of animals. Physiology combines information about physical and chemical processes with animal structure to understand how animals evolved their functional characteristics and how they stay alive and reproduce in the face of constantly changing internal and external environments. In this course we will focus on the organismal level of animals function with an emphasis on energy collection and allocation (i.e. nutrition) and how understanding physiological adaptations and outcomes in organisms translate to change in populations and their interactions with food and predators. We will also focus more on patterns of adaptation than on the classical phylogenic approach of revealing homologies in taxa.

Course Objectives

Our principle objective for this course to provide you with an awareness of our current understanding of animal function in whole organisms, their organ systems, organs, and component tissues to meet energetic needs. Emphasis will be on function as it relates to adaptation of animals to their environment.  The course objectives are:
1. Enhance the student’s ability to apply physiological principles to problem solving; both descriptive problems and quantitative problems 

2. Present the functional basis of physiological processes that are common across a broad phylogenetic spectrum as they relate primarily to energy allocation and expenditure.

3. Examine how physiology interacts with environmental parameters with an emphasis the physiological interactions between animals and their food as a proxy to illustrate the connection among foraging behavior, digestion, detoxification, energy budgets, and stress responses.

4. Introduce students to current scientific literature and techniques in the discipline of comparative, ecological, and nutritional physiology.

Lab Objectives

The objectives of laboratory sections include:

· Provide students with the opportunity to propose hypotheses, design experiments, collect experimental data, analyze data using appropriate statistical techniques and synthesize and share results with peers through written and oral modes.

· Introduce students to a variety of methods used in animal physiology research.

· Illustrate and clarify principles discussed in lecture.

Lab supplies

Students will require the following for the laboratory section of the course.

· A USB data storage device (thumb drive, jump drive). Backing up your data is optional – misplacing or losing your data is not.

· Facility with MSOffice, Blackboard, GoogleDocs, Web of Science.

We also recommend that you have a Laboratory notebook (your choice).

Prerequisites for this course: BIOL 301 (Cell Biology) and BIOL 323 (Ecology).  You will be expected to know the material from these two classes, as this course will build upon this knowledge.

Textbooks

Hill, Wyse, and Anderson 2008. Animal Physiology Second Edition, Sinauer.  A large number of figures and concepts will be taken directly from this textbook, but they will all be included in posted lecture notes on the google drive.  The textbook is not mandatory, but it may facilitate your learning and will provide a useful reference. Additional readings as well as source material for the interpretation of data and the preparation of laboratory reports will be posted on the google drive or you will be expected to search for literature using approved databases.

Evaluation
Your performance will be evaluated on the basis of your performance on the following items (730 points total):

	Assignment
	Points

	Homework 
	50

	Extreme examples (at least 1 presentation)
	50-100

	Lab short reports (5-6) 
	100-120

	IP proposal
	50

	IP proposal reviews (4)
	40

	IP report
	50

	IP presentation
	40

	Exam 1 – take home
	150

	Final exam - comprehensive
	50

	Lecture and Lab participation
	50

	Total
	650-700


Homework:  These will be take home quantitative problems to help you learn how to apply math and statistics to prepare for experiments and solve physiological problems.
Extreme Examples Assignments: worth 50 pts each for presenting (x2)
For presentations, you will prepare an overview of an animal that demonstrates an “extreme example” of a physiological process discussed in class that you found by searching peer-reviewed literature (Google, Wikipedia, etc. are NOT considered peer-reviewed literature – but they may help you find examples of extreme physiology).  
The criteria and rubric for presentations include all of the following.

· Your name and Catchy title (3 pts)

· Citation for the work (2 pt)

· Succinct statement of hypothesis authors tested (2 pt)

· Descriptive title for methods (3 pt)

· Independent variable(s) (2 pt)

· Dependent variable(s) (2 pt)

· Stats used to test hypothesis (5 pt)

· Descriptive title for results that states HOW things changed or differed or were related (3 pts)

· Figure from paper (NOT one that you made) that captures the results of testing the hypothesis (3 pts)

· Bullets of main points related to figure (3 pts) – indicate how things differ/change.
· How research was related to lecture or lab (figure, concept or method we learned).  Focus on comparing and contrasting what authors did or found relative to what you learned in class (5 pts)

· Present with confidence, clarity, and grab the attention of the audience.  In other words it must be clear that you practiced LOTS (10 pts)

· This includes making the time limit!!
· Answer questions with clear understanding of material (3 pts)

· Provide a multiple choice exam question for the class (and answer in subsequent slide) that captures the content of your topic (4 pts).
· Individuals will take turns presenting the EEs and topics will be assigned randomly before the semester.  You can trade dates with someone else, but you must send an email in writing that you both agree on the trade.  You MUST present 2 times.  
· To make sure there is not duplication (or cheating), students enter their name, short description of EE topic (less than 5 words that includes the animal type and physiological process), author and year in google docs so other students can check and not use same publication. Example: SDH_hares_Forbey_2011
· Turn in EE PPT that you will present to the GoogleDocs folder before the day of your presentation—see the class schedule for due dates..
· Your peers and the instructor will evaluate the presentations based on the criteria above.
Lab reports (5-6 x 20pts):

· Lab protocol questions: You will submit answers to questions in the lab protocols BEFORE the start of the lab (5 pts). 

· During the lab: We will compile data from each group onto the GoogleDocs.

· Do NOT cut and paste cells from GoogleDocs
· If you need to move data – you MUST copy and paste into another excel file
· You MUST submit your group’s data BEFORE you leave unless the instructor tells you otherwise

· Synthesis of each lab: Turn in a short report of each lab, due by the start of the following week’s lab, but we recommend you complete this BEFORE you leave lab for the day.
· There will be a template available to show you how to do this

Independent Project (IP) proposal: One proposal worth 50 points + 4 reviews worth 10 points each 

You will be expected to design one independent group experiment as Primary Investigator (PI) and provide a constructive review of protocols written by four of your lab mates.  Proposals will use the techniques, resources, and concepts covered in scheduled group laboratory periods.  Each PI of the lab group will submit an individual proposal for a different physiological process.  A template for this proposal is provided on GoogleDocs (“ProtocolExample.doc”).

Due dates for the Independent Protocols are elaborate, so please review the “Schedule of Due Dates” on GoogleDocs well for the due dates of each step of your specific protocol proposal. These due dates typically are not flexible and 5 points will be taken off of the possible points available for each day that the protocol is late at each step.
The PI of the independent project MUST provide the final protocol to four members of their lab group for review. Reviewers MUST return their review to you with edits.
Protocol review - The four reviewers must EACH provide a review of your protocol (worth 10 pts x 4 reviews = 40 total). The review must be constructive, provide solutions, and identify errors in the required items based on the proposal template and review example provided.  Reviewers MUST use track changes to track comments and suggested revisions. If a reviewer misses errors in required items made by the author of the protocol, the reviewer will lose points.
General process:

· IP topics per student are randomly assigned by instructor early in the semester.

· There will be two google doc areas for this: 

· one spreadsheet where PI enters name, hypothesis tested and materials needed – this is submitted within 1 day after we complete the standard lab on that topic

· A GoogleDocs folder is created for every group and shared with the teaching assistant (TA). This will allow transparency and collaboration among groups. 

· Groups discuss and decide each PIs IP proposal idea BEFORE the associated standard lab is over. PI posts idea to GoogleDocs within 1 day of finishing the the associated standard lab.  The TA will provide feedback on feasibility or recommend new direction based on logistics

· PI creates proposal on GoogleDocs, accessible to everyone in group, and is responsible for adding a section at bottom of the proposal that summarizes reviewers’ feedback and how feedback was addressed.  See template for guidance.
· Reviewers (non-PI group members) are responsible for providing their feedback to the PI. This feedback will become part of the proposal submission by each PI. 

· Feedback by each reviewers should be in this format: 

· Name of reviewer

· name of proposal and PI they reviewed

· date they received proposal

· date they returned review

· Summary of comments and recommendations for PI

· PI's response to comments and recommendations from reviewer

Independent Project (IP) report: One report worth 50 points 
You will complete a brief formal report (extended abstract) for your independent project. The report will be evaluated for clarity, conformity to appropriate format (template provided on GoogleDocs “ReportExample.doc”), and your ability to analyze and interpret the data collected. I encourage you to work together on analyzing and interpreting your data.  But, the report MUST be written by the PI of the independent project. Please review the Schedule of Due Dates on GoogleDocs for specific dates. 
Oral presentation of Independent Project – 40 Points
The PI of an independent project will give an oral presentation during the last week of lab (Dead week). Details of the presentation will be given during the semester.  In general, the presentation will include the following slides:

Background with scientific peer-reviewed reference (10 pts), Hypothesis (4 pts), Methods (5 pts), Results (10 pts), Conclusion and next steps with reference(s) (10 pts), Clarity and Presentation Style (5 pts), Conforming to Time Limit (3 pts), Ability to Field Questions (3 pts)

Exams: 3 exams worth 200 total points

· Exam 1 = 150 pts: Take home conceptual and literature search to assess your critical thinking and skills.

· Exam 2 – Final – comprehensive = 50 pts
Exams will cover material from lecture, class discussions, textbook and other assigned readings as well as from laboratory observations and data analysis.  Exams will take place during our scheduled lecture and/or laboratory sessions to give you enough time to complete them.  Exams may also be take home.  Exams will be cumulative in order to encourage you to review, synthesize and integrate previous material with new information. Approximately 75% of each exam will be new material and 25% will come from previous exams (although different application of concepts).  Only topics and concepts from the previous exam will be included in subsequent exams.  Specifically, you will see topics and concepts again that were not well understood from previous exams!   However, you will NOT see the exact same question, but rather a new question based on the same concept.

Exams will include

· True false and multiple choice - rare
· 'very short answers' (define the following terms or relationships) - rare
· 'not so short answers' (compare and contrast the following) - rare
· 'not at all short answer questions' (discuss the relationship between..., discuss the adaptive significance of ...)

· Graphic presentation of or interpreting of physiological data

· Some take home exam components that include literature searches and synthesis of information
Exams can only be made up if arrangement with the instructor is made prior to the scheduled examination time.  Makeup exams will generally be comprehensive oral examinations that are administered on the last day of the final exam period.

Re-grade Request Policy

Questions regarding grading will be considered ONLY if received in writing, within one week of the day on which exams are returned to class.  The written request should include a short narrative (2-4 sentences) of why your answer is correct using appropriate documentation (citation) from a Biology textbook or a peer-reviewed publication.  (Google, Wikipedia, etc. are NOT considered appropriate documentation.)

Lecture (25 points) and Lab (25 points) Participation - 
Students are expected to attend all lectures and labs and complete any assigned readings or assignments prior to lectures for each topic. Although attendance will not be taken in lecture, missing a class will affect your performance on exams and may result in a grade of zero for class participation.  We will randomly call on students during class and require that students interact during in-class activities and discussions.  If you are not present when we call or when these activities and discussions take place, you will lose points from the total participation points awarded.

Makeup Laboratories are virtually impossible in this course as many of the labs activities require lengthy pretreatment and preparation.  We allow one excused missed lab without loss of points - but this CANNOT be your IP lab or the class group lab related to your IP topic. Missed labs after the one allowed will result in loss of 30 points from your total score for each lab missed.

***You MUST attend lab on the FIRST day the labs meet. IF YOU DO NOT ATTEND THE FIRST LAB, YOU WILL BE DROPPED FROM THE COURSE. 

This is the grading scale we will use:

Percent Grade          Letter Grade
97+


A+
93-96.9

A

90-92.9

A-

87-89.9

B+

83-86.9

B

80-82.9

B-

77-79.9

C+

73-76.9

C

70-72.9

C-

67-69.9

D+

63-66.9

D

60-62.9

D-

<60


F

Other requirements

1. Follow all safety protocols and guidelines.
2. Neatness 

Each of you will be expected to leave the workspace, equipment and glassware in a clean and orderly state! If this does not occur, your entire lab group will lose participation points.
3. Students are expected to be familiar with and to abide by the policies on academic honesty as stated in the Student Code of Conduct (see http://www.boisestate.edu/osrr/scp/student_code.html)
4. Turn off cell phones before class.  Please leave the class to receive an emergency call.

5. Questions during lecture and lab are welcomed and encouraged.  

6. It is your responsibility to attend lecture and lab.  

7. If you need special learning conditions, please schedule a time to meet with me.

Accommodations: We want this course to be accessible and meet the needs of all students.  If you have physical or learning needs that might impact your learning and evaluation in this course, please let me know at the beginning of the term. Additionally, the Boise State Educational Access Center (https://eac.boisestate.edu) provides resources for students and is where students can request accommodations for evaluations etc.

Student Conduct: We expect all of us (students and myself) to exhibit behavior that reflects Boise State’s Statement of Shared Values: https://president.boisestate.edu/values/statement-of-shared-values/

and uphold the standards outlined in the Boise State Student Code of Conduct: https://deanofstudents.boisestate.edu/student-code-of-conduct/

