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Rowan University
Department of Biological Sciences
New Course Proposal )
REVISED (p [2005

1. DETAILS:
la. Course Title: Concepts of Comparative Embryology

1b. Sponsors: Department of Biological Sciences
Dr. Joanne Scott, Associate Professor

1c. Credit Hours: 4 s.h.

1d. Course Level: Graduate (500-level HEGIS number requested)

le. Curricular Effect:

This laboratory course will be an elective for graduate students. Undergraduate
Biology majors and minors may enroll in this course if they avail themselves of the
“Senior Privilege”. The course will be included in both the Anatomy/Physiology
curricular bank as well as the Zoology curricular bank.

This course will be taught simultaneously and in the same classroom as the proposed
undergraduate course entitled “Comparative Embryology” (04XX.4XX).

1f. Prerequisites:

Biology I and II (0401.100 and 0401.101) or course equivalents

1g. Suggested Time Scale of Implementation:

Fall 2005. The proposed 4-s.h. course will be offered most years instead of the
existing 3-s.h. Department course “General Embryology”.

1h. Adequacy of Present Staff and Department Facilities:

The sponsor, Dr. Scott, was hired in 1989 to teach and develop such courses and has
taught the Department’s similar course, “General Embryology”, each year for 15
years. There are now other faculty in the Biological Sciences Department who are
also capable of teaching this course.

Since only one section of this course will be offered annually, and since this course
would be offered in years in which the similar 3-s.h. course would not be offered, the
increase in faculty load hours for the Department would be only two (2) additional
load hours, which represents an increase of less than one percent of the total load

hours for the Department.



The facilities in the Department of Biological Sciences are adequate for the proposed
course. Supplies for the course are not expected to exceed $500 per year.

Ii. Library Facilities:

The library facilities are adequate. Several useful resources are available free of
charge on the World Wide Web.

Ij. Short-Term Evaluation:

The Department Curricular Committee routinely evaluates all courses to confirm that
they meet the standards of the Department, the College of Liberal Arts and Sciences,

and the University.

2. Rationale:

For many years, the Department has offered a 3-s.h. graduate course (500-level) entitled
“General Embryology”, which was taken by many seniors availing themselves of their
“Senior Privilege”. More recently, the Department added a 400-level version of the
same course, entitled “Embryology of Animals” (0427.401), which is taught simultane-
ously, in the same classroom/laboratory as the 500-level course. In other words, we have
one course with a “double HEGIS number”. This dual course has been successfully
taught every year since its establishment.

The current 3-s.h. graduate course is usually taught one evening per week, and there is a
laboratory component to the course. Over the 15 years that the sponsor of this proposal
has taught the course, she has become increasingly frustrated with the limitations of
teaching a laboratory course that meets for such a relatively short time each week. (It is
the only 3-s.h. laboratory course on campus.) The proposed 4-s.h. course would enable
the instructor to cover the relevant topics of embryogenesis and organogenesis in more
depth, to spend more time on the development of the mammalian embryo, and to
significantly increase the laboratory component of the course. It will enable the
instructor to include discussions of newsworthy topics such as cloning, in vitro
fertilization, stem cell research, etc.

3. Essence of the Course:

3a. Objectives:

This graduate course introduces the student to the processes involved in embryo-
genesis of animals, from fertilization to the newborn/newly-hatched. The course
includes development of echinoderms, amphibians, birds, and mammals. With the
aid of histologic sections, studied in the laboratory, it is hoped that the student will
gain an understanding of the three-dimensional formation of embryologic organs and
organ systems, and other structures.



The objectives of the course include: 1) to enable students to develop an understand-
ing of the different stages of development an embryo undergoes, and how those
stages may differ in comparing echinoderms, amphibians, birds, and mammals; 2) to
enable students to more closely visualize the interrelationships of the organs and
systems.

3b. Course Outline:

Historical Background

Gametogenesis

Fertilization

Cleavage & Formation of the Blastula

Gastrulation & the Establishment of Germ Layers
Neurulation, & Neural Crest & Somite Formation
Extraembryonic Membranes & the Mammalian Placenta

Basic Body Plan of Young Vertebrate Embryos

Development of Limbs

Development of the Mammalian Eye, Ear, & Face
Development of the Mammalian Muscular & Skeletal Systems
Development of the Mammalian Nervous System
Development of the Mammalian Urogenital System
Development of the Mammalian Respiratory System
Development of the Mammalian Circulatory System
Teratology (the study of birth defects & agents that cause them)

3¢. Evaluation and Grading of Students:

Students will be evaluated on the basis of written exams, laboratory reports, and the
instructor’s observation of the students in the laboratory. Students enrolled in this 500
level course will have additional assignments, above and beyond what will be required of
the students taking the “companion” 400-level course. Assignments may include (but are
not restricted to) research involving the primary literature, a paper based on the research,
and an oral presentation to the class based on the paper.

3d. Course Evaluation:

The Department Curricular Committee routinely evaluates all courses to confirm that
they meet the standards of the Department, the College of Liberal Arts and Sciences,
and the University.

4. Results of Consultation:

All members of the Department have reviewed this proposal, and unanimously approve.
This course is similar to the currently offered 3-s.h. “General Embryology” (0427.597).
The existing course will not be offered during years in which the proposed 4-s.h. course
is offered.



5. Textbook:

The textbook currently used for the 3-s.h. “General Embryology” course will be used
for the newly-proposed course. The new 4-s.h. course will be able to cover more

chapters, in greater depth.

There are several textbooks on the market which would be appropriate for the course,
but Dr. Scott believes that the following textbook is the one that best presents the

material:

Carlson, B.M. Patten’s Foundations of Embryology. 6™ edition, 1996.
McGraw-Hill, NY

In addition, laboratory exercises are done. These laboratory exercises are adapted from:

Harrison, B.M. Embryology of the Chick and Pig (A Laboratory Manual). 3"
edition, 1956. W.C. Brown, Dubuque. [Reprinted with permission of the late

author’s estate. ]

6. Catalog Description:

04XX.5XX 4 s.h.
Concepts of Comparative Embryology

(Prerequisites: 0401.100 and 0401.101; and Senior class standing or graduate
student standing)
This graduate laboratory course focuses on the morphological and physiologic
processes involved in embryogenesis of animals. The course includes the development
of echinoderms, amphibians, birds, and mammals. Considerable emphasis will be
placed on organogenesis and the development of organ systems.



CATALOG DESCRIPTION

04XX.5XX 4 s.h.
Concepts of Comparative Embryology

(Prerequisites: 0401.100 and 0401.101; and Senior class standing or graduate
student standing)
This graduate laboratory course focuses on the morphological and physiologic
processes involved in embryogenesis of animals. The course includes the development
of echinoderms, amphibians, birds, and mammals. Considerable emphasis will be
placed on organogenesis and the development of organ systems.
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1. DETAILS:

1a. Course Title: Comparative Embryology

1b. Sponsors: Department of Biological Sciences

lc.

Dr. Joanne Scott, Associate Professor

Credit Hours: 4 s.h.

1d. Course Level: Graduate (500-level HEGIS number requested)

le.

1f.

1g.

1h.

Curricular Effect:

This laboratory course will be an elective for graduate students. Biological Sciences
undergraduate majors and minors may enroll in this course if they avail themselves of the
“Senior Privilege”. The course will be included in both the Anatomy/Physiology and Zoology
curricular banks.

This course will be taught simultaneously and in the same classroom as the proposed
undergraduate course of the same name (04XX.4XX).

Prerequisites:
Biology I and II (0401.100 & 0401.101) or course equivalents
Suggested Time Scale of Implementation:

Fall 2004. In subsequent years it will be offered most Spring semesters. The proposed 4-s.h.
course will be offered most years instead of the existing 3-s.h. Department course
“General Embryology”.

Adequacy of Present Staff and Department Facilities:

The sponsor, Dr. Scott, was hired in 1989 to teach and develop such courses and has taught
the Department’s similar course, “General Embryology”, every year for 14 years. There are
now other faculty in the Biological Sciences Department who are capable of teaching this
course, as well.

Since only one section of this course will be offered annually, and since this course would be
offered in years that the similar 3-s.h. course would not be offered, the increase in faculty load
hours for the Department would be only two additional load hours, which represents an
increase of less than one percent of the total load hours for the Department.



The facilities in the Department of Biological Sciences are adequate for the proposed course.
Supplies for the course are not expected to exceed $500 per year.

1i. Library Facilities: The library facilities are adequate. Several useful resources are available
free of charge on the World Wide Web.

1j. Short-Term Evaluation: The Department Curricular Committee routinely evaluates all
courses to confirm that they meet the standards of the Department, the College of Liberal Arts
and Sciences, and the University.

. Rationale:

For many years, the Department has offered a 3-s.h. graduate course (500-level) entitled “General
Embryology”, which was taken by many seniors availing themselves of their “Senior Privilege”.
More recently, the Department added a 400-level version of the same course, entitled
“Embryology of Animals” (0427.401), which is taught simultaneously, in the same classroom /lab-
oratory as the 500-level course. In other words, we have one course with a “double HEGIS
number”. This dual course has been successfully taught every year since its establishment.

The current 3-s.h. graduate course is usually taught one evening per week, and there is a laboratory
component to the course. Over the 14 years that the sponsor of this proposal has taught the
course, she has become increasingly frustrated with the limitations of teaching a laboratory course
that meets for such a relatively short time each week. The proposed 4-s.h. course would enable the
instructor to cover the relevant topics of embryogenesis and organogenesis in more depth, to spend
more time on the development of the mammalian embryo, and to significantly increase the
laboratory component of the course. It will enable the instructor to include discussions of
newsworthy topics such as cloning, in vitro fertilization, stem cell research, etc.

. Essence of the Course:
3a. Objectives:

This graduate course introduces the student to the processes involved in embryogenesis of
animals, from fertilization to the newborn/newly-hatched. The course includes development of
echinoderms, amphibians, birds, and mammals. With the aid of histologic sections, studied in
the laboratory, it is hoped that the student will gain an understanding of the three-dimensional
formation of embryologic organs and organ systems, and other structures.

The objectives of the course include: 1) to enable students to develop an understanding of the
different stages of development an embryo undergoes, and how those stages may differ in
comparing echinoderms, amphibians, birds, and mammals; 2) to enable students to more closely
visualize the interrelationships of the organs and systems.



3b. Course Qutline:

Historical Background

Gametogenesis

Fertilization

Cleavage & Formation of the Blastula

Gastrulation and the Establishment of Germ Layers
Neurulation, & Neural Crest & Somite Formation
Extraembryonic Membranes & the Mammalian Placenta

Basic Body Plan of Young Vertebrate Embryos

Development of Limbs

Development of the Mammalian Eye, Ear, & Face
Development of the Mammalian Muscular & Skeletal Systems
Development of the Mammalian Nervous System
Development of the Mammalian Urogenital System
Development of the Mammalian Respiratory System
Development of the Mammalian Circulatory System
Teratology (the study of birth defects and agents that cause them)

3c. Evaluation and Grading of Students:

Students will be evaluated on the basis of written exams, laboratory reports, the instructor’s
observation of the students in the laboratory, a research paper and an oral report on that paper,
and class participation.

3d. Course Evaluation:

The Department Curricular Committee routinely evaluates all courses to confirm that they meet
the standards of the Department, the College of Liberal Arts and Sciences, and the University.

4. Results of Consultation:

All members of the Department have reviewed this proposal, and unanimously approve. This
course is similar to the currently offered “General Embryology” (0427.597). The existing course
will not be offered during years in which the proposed 4-s.h. course is offered.

5. Textbook:

The textbook currently used for the 3-s.h. “General Embryology” course will be used for the
newly-proposed course. The new course will be able to cover more chapters, in greater depth.
There are several textbooks on the market which would be appropriate for the course, but Dr.
Scott believes that the following textbook is the one that best presents the material:



Carlson, B.M. Patten’s Foundations of Embryology. 6" edition, 1996. McGraw-Hill, NY.

In addition, laboratory exercises are done. These laboratory exercises are adapted from:

Harrison, B.M. Embryology of the Chick and Pig (A Laboratory Manual). 3™ edition,
1956. W.C. Brown, Dubuque. [Reprinted with permission of the late author’s estate.]

. Catalog Description:

04XX.5XX 4 sh
Comparative Embryology

(Prerequisites: 0401.100 and 0401.101; and Senior class standing)
This graduate course focuses on the morphological and physiologic processes involved in
embryogenesis of animals. The course includes the development of echinoderms, amphibians,
birds, and mammals. Considerable emphasis will be placed on organogenesis and the development
of organ systems.



CATALOG DESCRIPTION

04XX.5XX 4 s.h
Comparative Embryology

(Prerequisites: 0401.100 and 0401.101)
This graduate course focuses on the morphological and physiologic processes involved in
embryogenesis of animals. The course includes the development of echinoderms, amphibians, birds,
and mammals. Considerable emphasis will be placed on organogenesis and the development of organ
systems.



