Course Approval Form

New Course: BIO 371 Vertebrate Biology
CAS 2003-2004 Item #35
1.__Course description: Vertebrates are often the most abundant and conspicuous part of our experience of the natural world.  Typically, when people are asked to provide an example of a wild animal they name a vertebrate.  This lecture course will use a comparative approach to explore the diversity of vertebrates, the characteristics that define each vertebrate taxa, and how those characteristics relate to each group’s evolution.  Much of the course will be concerned with principles of systematic biology, factors governing vertebrate distribution, methods used by vertebrates to solve environmental problems, inter- and intraspecific interactions, reproduction, life history and the conservation biology of vertebrates.  

2.  Sample Syllabus  (attached to end of this document)
3. Rationale for the course, including how it fits with the existing curriculum: prerequisites (if any) and rationale; and course level and rationale
Relatively few courses are offered in the department focusing on the biology of whole organisms – this course focuses explicitly on the biology of vertebrates.  Further, the proposed course will provide an important base of knowledge for students wishing to pursue graduate studies concentrating on aspects of vertebrate biology while also serving to broaden the knowledge base of students pursuing a Health Professions track.  The course will require students to learn and integrate knowledge from many fields of study, (e.g., paleontology, zoogeography, ecology, behavior, ecophysiology, evolution) in order to better understand vertebrates and their biology.  This integration will permit students to see how interrelationships from various fields of study are critical in our understanding of the natural world.  Finally this course will add variety to the options students may select from with which to fulfill either the Population or the Organismal Group requirement. 

This course is designed for biology majors.  As such, students will require a basic understanding of biology and thus need to have taken Biology 141 and 142.  Since the course covers and integrates a broad array of biological topics, including evolutionary and systematic biology, sensory biology, ecophysiology, ecology, behavior and conservation biology, I suggest it be given a 300 level status.   

4.  List of resources needed for the course:  The textbook for this course will be Vertebrate Natural History by Mary Willson.  This text differs somewhat from traditional vertebrate biology textbooks in that it emphasizes ecology, evolution and behavior more in an effort to better understand vertebrate form and function.  I will also place required readings in the Library’s Electronic Reserves, and make lecture presentations and other supplementary material available to students via Blackboard.  As a consequence, I will require resources from the Library as well as Blackboard access.    

5.  A brief description of evaluation procedures:  I will assess student academic progress via 3 lecture examinations, a final examination, a term paper outline and a mid-length term paper.  At the end of the course students will be asked to complete a course evaluation.  Subject matter and teaching approach will be modified based on student input.  

Initiator (Contact Person): Dr. Robert Smith.  

I will serve as the sole faculty member teaching the course.  My research and interests focus on the ecology and ecophysiology of vertebrates, with a special emphasis on bird migration and reproduction.  

Department: Biology

Suggested Course Number/Prefix: Bio 371

Course Title (for Catalog): Vertebrate Biology

Credit Hours: 3.0

Expected Enrollment: 20 – 25

Catalog Copy/Course Description:
BIO 371 Vertebrate Biology






3 cr.

(Prerequisites:  BIOL 141-142)

This course presents an overview of the vertebrates, placing vertebrate form and function within an ecological and evolutionary context.  Much of the course is concerned with vertebrate systematics, factors governing distribution, vertebrate interactions with both biotic and abiotic components of their environment as well as conservation and management issues. 

Frequency of Offering:      Every Year    ____X___  Every Other Year _________

Anticipated Initial Offering:     Year ___2005___    Semester ____Spring____

Will the course replace an existing course (or courses)? ___________ Yes _____X____ No

Purpose of the Course (Check all that apply)

Major Requirement 
_________


Major Elective
____X_____

Cognate

_________


Other Elective
___________

Other (specify)
_________

General Education
_________




(Must be reviewed by Conference Committee on Curriculum)

Writing Intensive 
_________

Cultural Diversity

________

Humanities

_________

Social/Behavioral Sciences 
________


Natural Sciences
____X____

Theology/Philosophy

________



Quantitative Reasoning ________

(sent to Chair of CCC on Feb. 19, 2004 by D. Germeroth)

Explain how the proposed course will fulfill the indicated requirements

The course will focus on the natural history, ecology and evolutionary biology of the vertebrates.  This course will also fulfill a Population or Organismal Course Group requirement.

Is this course an Interdisciplinary Course ___________ Yes  _______X_____ No

Colleges Cooperating in Offering the Course:

College of Arts and Sciences:


____X____


Panuska College of Professional Studies
_________

Kania School of Management


_________

Graduate School



_________

Other, similar courses currently in the University’s course inventory:




None

Discuss extent of overlap with existing courses:

The nature of this course, understanding vertebrate form and function within an ecological and evolutionary context, requires discussions about the ecology and behavior of vertebrates.  As a consequence, components of individual lectures on selected topics in this course will overlap slightly with Comparative Vertebrate Anatomy (Bio 249), Ecology (Bio 371) and Animal Behavior (Bio 370).  However, neither Ecology nor Animal Behavior focuses explicitly on the biology of vertebrates.  Finally, while Comparative Vertebrate Anatomy does concentrate on vertebrates, this course emphasizes vertebrate morphology and the evolution of characteristic vertebrate structures.  The proposed course takes a different approach, emphasizing not only vertebrate evolution, but also vertebrate ecology, ecophysiology and behavior. 

SAMPLE SYLLABUS

BIOL 371 Vertebrate Biology

Student Learning Objectives:  This class will focus on the natural history of vertebrates, examining vertebrate form and function within an evolutionary and ecological context.  Upon completion of this course, students will/will be able to:

1. Discuss basic evolutionary concepts and principles, including variability, heritability, fitness, natural and sexual selection, evolutionary change, adaptation, microevolution, speciation, macroevolution and adaptive radiation.   

2. Understand basic phylogenetic systematics. 

3. Describe the phylogenetic relationships among the Phylum Chordata and Subphylum Vertebrata, discuss the characteristics unique to each group and demonstrate an understanding of how those characteristics relate to each group’s evolution and current natural history.

4. Demonstrate an understanding of the geographic and ecological determinates of vertebrate distribution.

5. Understand and describe how vertebrates perceive and interact with their physical environment.  

6. Demonstrate a basic understanding of vertebrate ecology, including both inter and intraspecific interactions with other organisms.  

7. Demonstrate a basic understanding of issues surrounding the conservation and management of vertebrates.   

Grading Methods: Student outcome will be assessed via three examinations, each covering material from approximately 1/3 of the course, a comprehensive final exam, and a mid-length term paper on a vertebrate topic acceptable with the instructor.

Course grades will be determined by performance on the following assignments:

Exams I – III



100 pts. each

Comprehensive Final Exam

100 pts.

Classroom participation

  20 pts.

Term paper outline


  20 pts.

Term paper



100 pts.




TOTAL
540 pts.

All exams will be of similar format.  The first ¼ will be multiple choice, the next ¼ will consist of fill in the blank and short answer questions requiring no more than 2 sentences.  The last ½ of the exam will be a combination of moderate to longer essay questions, ranging in length from 1 paragraph to 1 plus pages to answer.  Essay questions will be designed to challenge students to think synthetically, to propose study designs to answer particular questions and/or to interpret graphical results in the context of a particular topic or concept.  Exams will cover material presented in class along with both textbook and library reserve readings.  

Reserve readings:  Readings from the primary literature pertinent to lecture topics will be placed on reserve in the library.  Students will be expected to attend class ready to discuss these topics, and will be evaluated based upon their contributions to these discussions.  Material from these readings will also be included in the lecture exams.  

Term paper:  Students will be required to submit one research paper that represents a comprehensive examination of a topic of relevance to the field of vertebrate biology.  Expectations for this paper will be discussed in class.  Students will be required to meet with the instructor to discuss ideas and interests early in the semester and then to submit a detailed outline shortly thereafter.  The paper will be due on the last day of lecture.  

Grading: Grades will be determined by dividing the total points earned by the total points possible and multiplying by 100.  Grade assignments are below:

Percentage
    Grade earned


Percentage
    Grade earned
   93 – 100

A



   73 – 77

C

   90 – 92

A-



   70 – 72

C-

   87 – 89

B+



   67 – 69

D

   83 – 86

B



   60 – 66

D-

   80 – 82

B-



   < 60


F

   77 – 79

C+

Lecture Outline: I anticipate meeting with the class 27 times.  I plan 24 lecture periods and three lecture exams.  Each exam will cover approximately 1/3 of the course material.  The exact dates will depend upon the semester schedule, holidays and breaks.

	Lecture
	Topic

	1
	Course introduction/evolution and natural selection

	2
	Evolution and natural selection: continued.

	3
	Vertebrate origins and phylogeny: what is a vertebrate, where do vertebrates come from and whom are vertebrates related to?

	4
	Vertebrate origins and phylogeny: continued.

	5
	Who are the vertebrates? An overview of the vertebrate classes.

	6
	Vertebrate distribution: why there and not here? 

Continental drift and climate

	7
	Vertebrate distribution: why there and not here?  

Ecological determinates of distribution – niches, habitat selection. 

	8
	Vertebrate distribution: why there and not here?  

Ecological limitations and island biogeography.

	9
	Sensory biology: a look at how vertebrates perceive their surroundings.

	10
	Thermoregulation and osmoregulation.

	11
	Respiration

	12
	Locomotion: swim, crawl, dig, walk, run, jump or fly? How to get from here to there.

	13
	Locomotion: swim, crawl, dig, walk, run, jump or fly? How to get from here to there - continued.

	14
	Population movements: should I stay or should I go?  The ecology of migration.  

	15
	Population movements: should I stay or should I go? Migratory behavior, including migration stimuli, orientation and navigation.

	16
	Food and foraging: use of space, food choice and food handling.

	17
	Escape from predation: primary and secondary defenses.

	18
	Home range and territoriality.

	19
	Social groups: advantages and disadvantages.

	20
	Reproduction: sexual systems, sex ratios, sexual selection.

	21
	Reproduction: sexual selection

	22
	Life history and reproduction: patterns, rates and ecological constraints.

	23
	Vertebrate conservation: extinction, the value of biodiversity, regulatory legislation.

	24
	Vertebrate conservation: threats, issues and possible solutions.


