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Proposal for a new course
Maria Squire
Department of Biology

New Course

Course Title: Skeletal Biology

Course Number: BIOL 453 Date Of Initial Offering: Spring 2008

Semester year

Rationale for
Course level

Credit Hours: 3 Format: v lecture O lab [ other:

This course is designed for advanced biology majors. Students enrolling in the
course should have a basic understanding of principles covered in Biology 141-
142 as well as in Biology 245. Due to the specialized nature of the course content
and the inclusion of readings from the primary literature, I believe that this course
should have a 400 level status. Finally, I am requesting that this course count for
the cellular (C) requirement in the course curriculum for biology majors.

Frequency: v annual [ each semester [lalternate years
Prerequisites: General Biology I and II (Biol 141-142) and General Physiology (Biol 245)

Rationale for
pre-requisites
(if pre-
requisites

are listed)

Catalog
Description
(50 word
maximum)

Similar
Courses being
offered at the
University

This course is intended for Biology majors who have a basic level of
understanding of topics that are covered in general biology including development
and the cell. Additionally, students are required to have a basic understanding of
concepts covered in general physiology including cell structure, membrane
transport, gene transcription and protein synthesis, protein ligand interactions,

intracellular communication, and signal transduction. Completion or consecutive
enrollment in Phys 120-121 (General Physics I and II) is strongly recommended.

The course provides an interdisciplinary approach to studying the form and
function of the vertebrate skeletal system. Topics will include anatomical
structure, development and growth, adaptation, and disease, and will incorporate

the significant influence that genetic and epigenetic factors (including physical
forces) have on vertebrate skeletal structure and function.

There are no similar courses being offered at the University.
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Extent of Biol 241 — Comparative Vertebrate Anatomy

overlap with In our study of the vertebrate skeletal system, we will discuss the organization
existing of the skeleton as well as the mechanisms by which bone is formed. Additionally,
courses we will discuss cartilage structure and development, all of which are touched
upon in comparative vertebrate anatomy.

Biol 351 — Developmental Biology

A complete understanding of the form and function of the skeletal system
requires an understanding of the initial development of the tissues that comprise
this organ system. The discussion of development will be limited to only those
structures that are relevant to the course, namely, bone, cartilage, ligament, and
tendon.

Biol 342 — Comparative Biomechanics

The mechanical loading environment plays a critical role in overall skeletal
development, growth, adaptation, and disease conditions. Discussion of physical
forces (stress, strain, and compression) will be introduced at the beginning of the
semester and integrated throughout the course as they relate to the topics being
covered.

Special

Resources Multimedia classroom.
Required
(e.g. library,
equipment,
materials/
facilities)

Characteristics (check any/all that apply):

Major: 0O Required v' Elective
GE: 0O submitted to CCC O will be submitted to CCC O Area Free only
date
[0 Humanities (CA) [ S/B Sciences (S) O Cultural Diversity (D)

O Humanities (CH) 0 Natural Science (E) O Writing Intensive(W)
O Humanities (CL) O Theology/Phil (P)
0 Humanities (CF) O Quantitative Reasoning (Q)

Interdisciplinary: D YES v NO  Team Teaching: O YES v NO

Exclusively For Special Programs/Concentrations: v NO OYES (Name)
Home College: v CAS OPCPS [OKSOM 0OGRAD

Required Attachments:
v’ Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics
v Description of, or example of, readings/papers/projects/examinations
v’ Assessment/evaluation based course improvement mechanisms
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Instructor:

Dr. Maria Squire

Assistant Professor of Biology
Office: Loyola 114

Phone: 941-4742

E-mail: squirem2@scranton.edu

Course Description:

The course provides an interdisciplinary approach to studying the form and function of the
vertebrate skeletal system. Topics will include anatomical structure, development and growth,
adaptation, and disease, and will incorporate the significant influence that genetic and epigenetic
factors (including physical forces) have on vertebrate skeletal structure and function. Lecture
materials will be supplemented with current articles from the primary scientific literature as well
as by student presentations on articles from a topic selected by the class.

Learning Objectives:
At the end of the semester, students will be able to:
* Describe the basic histological organization of bone, cartilage, tendon, and ligament.
* Understand the processes underlying the development and growth of these tissues.
* Discuss the dynamic process of skeletal tissue adaptation and the factors (i.e.
environmental, metabolic) that affect it.
* Read, critique, and discuss primary scientific literature.

Required Materials:

The required textbook for this course is A Short Guide to Writing About Biology, 6" Ed by Jan
Pechenik, Longman, 2006. I will assign readings from the primary literature. You are responsible
for the required readings and all material covered in class.

Angel:
I frequently use blackboard in my courses. I will post PowerPoint slides from each lecture on

Angel and post your grades on Angel. I also use Angel to communicate with the class so please
make sure that the e-mail address that you use most frequently is linked to Angel
(http://www.scranton.edu/angel).

Attendance:

Attendance will be taken daily so that I know who is or is not attending class. Although
attendance will not be directly calculated into your final grade, excessive absences will likely
affect your performances on exams and therefore affect your final grade.

Attendance at all examinations is mandatory. If you have an emergency that prevents you from
attending a scheduled exam, it is your responsibility to contact me BEFORE the exam. A
written medical excuse from a medical professional is required for a make-up exam to be
granted. If a make-up exam is granted, it will be all essays and given during the last exam block
on the last day of final exams.
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* Journal Club Assignments (4) - 15%

* Student presentation on original research article - 20%

* Two exams given during the semester - 40%

* A final exam (finals week) - 25%

Final grade ranges:

94-100=A 80-83 = B- 67-69 = D+
90-93 = A- 77-79 = C+ 60-66 =D
87-89 = B+ 74-76 =C Below 60 =F
84-86 =B 70-73 = C-

Exams:

The exams will consist of objective (multiple choice, fill in the blank, true/false), short answer
and essay questions. Exam questions will be based on material covered during lectures,
discussions, journal club presentations, and student presentations.

Tentative Lecture Schedule:

Date Topic

Week 1 Introduction and historical perspective

Week 2 Skeletal histomorphometry and mechanics
Journal Club 1

Week 3-4 Development of the vertebrate skeleton
Journal Club 2

Week 5 Exam 1
Intramembranous Ossification

Week 6 Endochondral Ossification
Journal Club 3
*Selection of article due!

Week 7 Composition and organization of Bone
Bone cells

Week 8 Guest lecture — Calcium homeostasis

Week 9 Articular cartilage composition
Journal Club 4

Week 10 Ligament and tendon composition
Exam 2

Week 11 Skeletal Tissue Adaptation

Weeks 12-14 Student Presentations
Finals Week Final Exam

Journal Club:

The instructor will select articles from the primary literature for each journal club presentation.
Prior to the in class discussion of each article, students will read the selected article and complete
a review assignment. Expectations for each assignment will be clearly outlined for each journal
club article. The purposes of these assignments are to expose students to the primary literature,
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individual presentation due at the end of the semester.

Student Presentations:

Students will each select an original research article from the primary literature that is related to
a topic selected by the class (i.e. tissue engineering/repair). Each student will be responsible for
reading and analyzing the research article selected and then presenting the article to the class.
Presentations (to include a handout and a PowerPoint presentation) will be given during the last
three weeks of the semester. More details will be given during the first journal club.

Statement on Academic Policy:

Each student is responsible for being familiar with and complying with The University’s
Academic Code of Honesty (www.scranton.edu/student handbook). There will be ZERO
tolerance of plagiarism or cheating. Consider this your first and only warning.

As written in the Student Handbook, plagiarism is described by the handbook of the Modern
Language Association as “giving the impression that you have written or thought something that
you have in fact borrowed from someone else.” Examples of plagiarism listed in the student
handbook include using another person’s words without proper citation in a paper and submitting
work done by another person as your own. Plagiarism also extends to examinations (tests and
quizzes) and includes looking at someone else’s exam, communicating with another student
during the exam, or using unauthorized materials, such as notes, during an exam.

During examinations, students are expected to keep their eyes on their own work. No one will be
permitted to leave the classroom during exams. Any student caught cheating will have his/her
exam taken and will receive a zero. In a case where the answers on the papers of two students
are the same (i.e. a student is caught cheating off of an exam of another student), both students
risk receiving a zero for that examination. Therefore, you must make sure to keep your answers
covered at all times!

Important Information for Students with Disabilities:

In order to receive appropriate accommodations, students with disabilities must register with the
Center for Teaching and Learning Excellence and provide relevant documentation. Students
should contact Mary Ellen Pichiarello (x 4039) or Jim Muniz (x 4218), 5th floor, St. Thomas
Hall, for an appointment.
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Journal Clubs:

The instructor will select articles from the primary literature for each journal club presentation
and the topics for these manuscripts may be chosen to match student interest indicated from the
survey given on the first day of class. Students will read the selected article and complete a
review assignment, the expectations for which will be clearly outlined for each journal club
article and will build to prepare the student for their final presentation. The purposes of these
assignments are to expose students to the primary literature, engage students in reading and
critiquing the primary literature, and prepare students for their individual presentation due at the
end of the semester.

Student Presentations:

Throughout the semester, students will be given guidance into how to search for a journal article
in Pubmed, how to read a journal article, analyze the sections, critique the science and, finally,
present the article in a written format as well as orally to a peer audience. Readings from Jan
Pechenik’s book A Short Guide to Writing About Biology will be assigned.

Shortly after the first exam, students will select an original research article from the primary
literature that is related to a topic selected by the class (i.e. tissue engineering/repair). If the class
size is small enough, students will complete this assignment individually. If, however, the class
size is larger, students may be asked to work in pairs or trios to complete the student
presentations. Each student will be responsible for reading and analyzing the research article
selected and, in consultation with the instructor, write a summary and critique and prepare an
oral presentation to be given to the class. Students will submit a draft of their review to the
instructor, which will be reviewed and comments and corrections will be returned to aid the
students in preparing their final draft. In addition, each student will meet with the instructor to go
over the presentation before it is given in class. Students will receive separate grades for the
paper and the presentation and will receive a rubric prior to completing the assignment so that
they are aware of the grading criteria.

Exams:

The exams will consist of objective (multiple choice, fill in the blank, true/false), short answer
and essay questions. Exam questions will be based on material covered during lectures,
discussions, journal club presentations, and student presentations.

Assessment/evaluation based course improvement mechanisms

Students will be asked to fill out a general interest survey at the beginning of the semester.
Articles selected for the journal clubs may be tailored to meet the interests of the majority of the
students in the class. In addition, students will be asked to evaluate the course both at the mid-
point of the semester as well as at the end of the semester. At the mid-point of the semester, a
self-generated survey will ask students for input on what they like most/least and what could be
improved with the course. Student input may modify the teaching approach accordingly. Finally,
changes will be made for subsequent semesters based on feedback provided by the end of the
semester evaluations.





