Biology 337: Comparative Vertebrate Anatomy
Course Syllabus Spring 2012
Westminster College
Instructor: Dr. John Robertson
Office 221 Hoyt Office Hours 9:30-11:30 W
Course Description: A study of the phylogenetic history of the vertebrates through gross
anatomy. Emphasis is placed on adaptive radiation of structures which are homologous
through the classes of the vertebrate subphylum. The laboratory includes dissection of
representative vertebrates.
Course Objectives:
[see also Appendix I - Assessment Rubric]
Upon successful completion of this course, students will:
1. Be familiar with currently accepted theory on the evolutionary history of vertebrates
and related taxa.
2. Understand major aspects of the phylogeny and classification of vertebrates, related
groups, and sub-groups.
3. Appreciate major aspects of development in different vertebrate groups as relates to
understanding structural and functional variations.
4. Gain a general appreciation for major anatomical features of representative vertebrates
and related groups.
5. Be able to relate structure in different vertebrates to evolutionary relationship and
functional anatomy.
6. Have an understanding of the anatomy (and function) of major organ systems in
vertebrates [e.g., nervous system, musculoskeletal system, circulatory system, etc].
7. Appreciate major differences in organ systems that occur among different vertebrates,
and be able to broadly elate these variations to themes of evolution, adaptation and
function.
8. Have a hands-on familiarity, through laboratory dissections and other activities, with
vertebrate structure.
9. Know select features of vertebrate gross anatomy, histology, cell biology and (where
appropriate) molecular biology.
10. Have applied an inquiry-based experimental approach to a question centrally involving
some aspect of vertebrate anatomy.
Textbooks:
A. . Kardong, K.V. 2012. Vertebrates: Comparative Anatomy, Function, Evolution. 6th
edition. McGraw-Hill.
B. Kardong, K.V. and Zalisko, E.J. 2012. Comparative Vertebrate Anatomy: A Laboratory
Dissection Guide, 6th edition. McGraw-Hill.
C. Reprints, handouts and other materials as distributed in class and lab.

Course Expectations:
1. You need to be in class and lab; attendance is a fundamental component of being
prepared, organized and engaged with the course content. In cases of schedule
conflict, please let me know of any potential absence well in advance. Missing lab is
not an option; if you know that you will miss a lab, we need to make arrangements for
you to make that exercise up.
2. Being prepared is a key to success. Assigned reading from the lectures and labs
needs to be completed before coming to class or lab. Take notes on your reading,
consider the materials for the assignment and note any questions that arise for
later clarification in class or office hours. Asking questions and actively discussing
concepts is expected.
3. Take advantage of your resources. This includes resources like the library,
electronic information sources, your fellow students and the instructor. Some
students find study groups to be an effective learning aid; recitation/review
sessions can also be arranged.
4. Please refer to your student handbook or college catalog for details on the
Academic Integrity policy of Westminster College. Basically, no form of academic
dishonesty will be tolerated; practice of plagiarism or any other form of academic
dishonesty will result in a grade of zero for the course and formal notification of
the offense to the Dean of the College. Repeat violations of the integrity policy will
result in suspension and expulsion from the College.
Assignment Grade Values:
Lecture Exams
4 @ 100
Primary literature presentation
Lab Practical Exams
3@ 75
Lab Project
Total

400
75
225
100
800

Final course grades will be based on the percentage of total points earned, according to
the scale:
> 93% = A
73-76% = C

90-92% = A70-72% = C-

87-89% = B+
67-69% = D+

83-86% = B
63-66% = D

80-82% = B60-62% = D-

77-79% = C+
< 60% = F

SCHEDULE OF LECTURE TOPICS AND ASSIGNMENTS
DATE

TOPIC

Jan 17

Introduction

Chapter 1

Jan 19

History of studying structure
Phylogeny

Chapter 1 pp. 10-18
Chapter 1 pp. 20-29

Chordates and protochordates

Chapter 2 pp. 48-74

Jan 26
--------Jan 31

Vertebrate evolution

Chapter 3

Design – strength and responses
Development – tissues

Chapter 4 pp. 148-156
Chapter 5 pp. 176-190

Feb 2

Development – Hox genes
Integuments

Chapter 5 pp. 204-209
Chapter 6

Integuments

Chapter 6

--------Jan 24

---------Feb 7

ASSIGNMENTS

( subject to modification)

Feb 9
--------Feb 14

Exam I
Cranial skeleton

Chapter 7

Feb 16
--------Feb 21

Cranial skeleton

Chapter 7

Axial skeleton

Chapter 8

Feb 23
--------Feb 28

Appendicular skeleton

Chapter 9

Appendicular skeleton

Chapter 9

Mar 1
--------Mar 7

Exam II

Mar 9
---------

Spring break

Spring break

Mar 13

Muscle

Chapter 10

Mar 15
--------Mar 20

Muscle

Chapter 10

Respiratory system

Chapter 11

Mar 22
--------Mar 27

Respiratory system

Chapter 11

Circulatory system

Chapter 12

Mar 29
--------Apr 3

Circulatory system

Chapter 12

Exam III

Apr 5
--------Apr 10

No class – Easter break

Apr 12
--------Apr 17

Endocrine system

Chapter 15

Nervous system

Chapter 16

Apr 19
--------Apr 24

Nervous system

Chapter 16

Sensory organs

Chapter 17

Apr 26
--------May 1

Sensory organs

Chapter 17

Urinary and reproductive systems

Chapter 14

May 3
--------May 8

Urinary and reproductive systems

Chapter 14

No class – Monday classes meet

Exam IV

11:30 AM – 2:00 PM
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Laboratory Schedule

Week 1
Introduction
Wed Jan 18
Week 2
Protochordates and Lamprey
Wed Jan 25
Chapters 2 and 3
Week 3
Integuments
Wed Feb 1
Chapter 4
Week 4
Skeletal System
Wed Feb 8
Chapter 5
Week 5
Skeletal system
Wed Feb 15
Chapter 5
Week 6
Exam I
Wed Feb 22
Start Muscular System
Week 7
Muscular system
Wed Feb 28
Chapter 6
Week 8
Muscular system
Wed Mar 7
Chapter 6
Week 9
Mid-semester break
Wed Mar 14
Week 10
Nervous System/ Sense organs
Wed Mar 21
Chapter 10
Week 11
Nervous System/ Sense organs
Wed Mar 28
Chapter 10
Week 12
Exam II
Wed Apr 4
Start Digestive System
Week 13
Digestive system
Wed Apr 11
Chapter 7
Week 14
Circulatory and Respiratory Systems
Wed Apr 18
Chapter 8
Week 15
Urogenital System
Thurs Apr 25
Chapter 9
Week 16
Exam III
May 2

Appendix I – Assessment Rubric – BIO337 Spring 2012
Student Outcome
Articulate currently
accepted theory on the
evolutionary history of
vertebrates and related
taxa.

Resources of Acquisition
Lectures, textbook,
supplementary readings.

Describe major aspects of
the phylogeny and
classification of
vertebrates, related
groups, and sub-groups

Explain major aspects of
development in different
vertebrate groups as
relates to understanding
structural and functional
variations.

Means of Assessment
Lecture exams (objective
questions and short essay
questions)

Close Teach/Learn Cycle
Review of related
questions on exams;
component analysis.

Lectures, textbook,
supplementary readings.

Lecture exams (objective
questions and short essay
questions)

Review of course
evaluations.
Review of related
questions on exams;
component analysis.

Research paper
presentations.

Evaluation of content.

Review of presentations.

Lab group projects

Evaluation of poster
content.

Lectures, textbook,
supplementary readings.

Lecture exams (objective
questions and short essay
questions)

Review of course
evaluations.
Review of related
questions on exams;
component analysis.

Research paper
presentations.

Evaluation of content.

Review of presentations.

Evaluation of poster
content.

Review of projects

Lab dissections.

Lab group projects
Effectively relate major
anatomical features of
representative vertebrates
and related groups.

Clearly relate structure in
different vertebrates to
evolutionary relationship
and functional anatomy.

Lectures, textbook,
supplementary readings.

Lecture exams (objective
questions and short essay
questions)

Lab dissections.
Lab histology

Lab practical exams.
Lab practical exams.

Review of projects

Review of course
evaluations.
Review of related
questions on exams;
component analysis.
Assess grade profiles.
Review of course
evaluations.
Review of related
questions on exams;
component analysis.

Lectures, textbook,
supplementary readings.

Lecture exams (objective
questions and short essay
questions)

Lab dissections.
Lab histology

Lab practical exams.
Lab practical exams.

Assess grade profiles.

Research paper
presentations.

Evaluation of content.

Review of presentations.

Evaluation of poster
content.

Review of projects

Lab group projects

Review of course
evaluations.

Student Outcome
Explain the anatomy (and
function) of major organ
systems in vertebrates [e.g.,
nervous, circulatory,
musculoskeletal systems,
etc].

Resources of Acquisition
Lectures, textbook,
supplementary readings.

Means of Assessment
Lecture exams (objective
questions and short essay
questions)

Close Teach/Learn Cycle
Review of related questions
on exams; component
analysis.

Lab dissections.
Lab histology

Lab practical exams.
Lab practical exams.

Assess grade profiles.

Research paper
presentations.

Evaluation of content.

Review of presentations.

Evaluation of poster
content.

Review of projects

Lab group projects
Articulate the major
differences in organ systems
that occur among different
vertebrates, and be able to
broadly elate these variations
to themes of evolution,
adaptation and function.

Review of course
evaluations.
Review of related questions
on exams; component
analysis.

Lectures, textbook,
supplementary readings.

Lecture exams (objective
questions and short essay
questions)

Lab dissections.
Lab histology

Lab practical exams.
Lab practical exams.

Assess grade profiles.

Research paper
presentations.

Evaluation of content.

Review of presentations.

Evaluation of poster
content.

Review of projects

Lab group projects
Develop and express a hands- Lectures, textbook,
on familiarity, through
supplementary readings.
laboratory dissections and
other activities, with
Lab dissections.
vertebrate structure.
Lab histology
Lab group projects

Explain features of vertebrate Lectures, textbook,
gross anatomy, histology, cell supplementary readings.
biology and (where
appropriate) molecular
biology.
Lab dissections.
Lab histology
Research paper
presentations.
Lab group projects

Lecture exams (objective
questions and short essay
questions)

Review of course
evaluations.
Review of related questions
on exams; component
analysis.

Lab practical exams.
Lab practical exams.

Assess grade profiles.

Evaluation of poster
content.

Review of projects

Lecture exams (objective
questions and short essay
questions)

Review of course
evaluations.
Review of related questions
on exams; component
analysis.

Lab practical exams.
Lab practical exams.

Assess grade profiles.

Evaluation of content.

Review of presentations.

Evaluation of poster
content.

Review of projects
Review of course
evaluations.

Student Outcome
Effectively apply an inquirybased experimental approach
to a question centrally
involving some aspect of
vertebrate anatomy.

Resources of Acquisition
Research paper
presentations.

Means of Assessment
Evaluation of content.

Close Teach/Learn Cycle
Review of presentations.

Lab group projects.

Evaluation of poster
content.

Review of projects.

Apply information literacy
skills to questions involving
vertebrate anatomy.

Research paper
presentations.

Evaluation of content.

Lab group projects.

Evaluation of poster
content.

Critically read, summarize and
integrate/synthesize primary
and secondary literature in
anatomy.

Collaborate in a productive
way on a significant research
project.

Effective written expression of
concepts and ideas regarding
comparative anatomy.

Research paper
presentations.

Evaluation of content.

Lab group projects.

Evaluation of poster
content.

Lab group projects.

Evaluation of poster
content.

Lecture exam essay
questions.

Evaluation of essays.

Lab group projects

Evaluation of poster
content.

Review of course
evaluations.
Review of presentations.
Review of projects.
Review of course
evaluations.
Review of presentations.
Review of projects.
Review of course
evaluations.
Review of projects.
Student self-evaluations of
projects.
Review of course
evaluations.
Review of related questions
on exams; component
analysis.
Review of projects.
Review of course
evaluations.
Review of presentations.

Effective oral expression of
concepts and ideas regarding
comparative anatomy.

Research paper
presentations.

Evaluation of content and
presentation.

Creative and critical
integration and synthesis of
course facts, concepts and
ideas.

Research paper
presentations.

Evaluation of content and
presentation.

Review of presentations.

Lecture exam essay
questions.

Evaluation of essays.

Review of related questions
on exams; component
analysis.

