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COURSE DESCRIPTION

The course provides an overview of the field of pathokinesiology, the study of disordered movement. Using a lecture-seminar format, the course investigates issues and concepts by looking into issues and concepts in the field’s four principle areas: (1) biomechanics, (2) motor control, (3) motor learning, and (4) neuromuscular physiology.  
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Room 250, College of Health Building






phone: 271-2131, ext. 144






fax: 271-2432






email:  dave-thompson@ouhsc.edu

COURSE PHILOSOPHY and PURPOSE 

Students review literature in physical therapy and related fields to understand and apply to clinical situations a variety of basic concepts.  Among the biomechanical concepts the course investigates are joint energy and joint power, the material properties of tissue, including viscoelasticity, and the use of free body diagrams to analyze motion.

The course introduces the study of motor control, including information-processing models and emerging concepts associated with dynamical systems approaches. Closely related to motor control is the topic of motor learning, including the organization of practice and feedback, and the critical issue of transfer-appropriate processing.  Finally, the course addresses topics on physiology and pathophysiology of muscle and nerve, including length-associated changes in muscle, and the effects on muscle of exercise and denervation.

TEACHING METHOD / LEARNING EXPERIENCES

Course meetings combine various aspects of lecture, seminar, and problem-based learning formats.   Problem-based learning (PBL) centers on small‑group discussions, with a faculty member serving as a facilitator or tutor.  The approach was pioneered in various medical and allied health education programs in Canada and the US.  In PBL, students master knowledge by solving problems, so that they learn information in the same context in which they will use it. Students assume primary responsibility for learning, defining both the learning objectives and the choice of study methods.

In addition to lecturing, the course coordinator leads students in defining unfamiliar terms, identifying learning issues and resources, collecting information, synthesizing and testing newly acquired information, and evaluating the learning process.

EVALUATION METHODS AND GRADING

Students write brief weekly summaries of their reading and research.  These weekly summaries do not receive grades but serve as a basis for discussion, and as stimuli to completing the three papers required for the course. Each student writes three papers that relate the course lectures, readings, and discussions to areas of clinical or research interest.  First drafts of each paper are due on the dates specified below:



paper no.
topic




first draft due



1
biomechanics



Sept. 25




2
dynamical systems theory

Nov. 6




3
motor learning



Dec. 4

Students may arrange with the course instructor to write a paper on an alternative topic.  The course coordinator determines students' course grades from grades on the three papers.  Students may revise papers, and the course coordinator will adjust paper grades appropriately. The grading scale of the Department of Physical Therapy applies to the course.   Students must complete at least one paper to receive any grade for the course.
READINGS & RESOURCES 

Required texts:


American Physical Therapy Association. (1991). Movement science. Alexandria, VA: Author.

*Carr, J.H., & Shepherd, R.B. (2000). Movement science: Foundations for physical therapy in rehabilitation (2nd ed.). Rockville, MD: Aspen. (A copy of this book's first (1987) edition is on reserve at the Bird Health Sciences Library; call number WL 390 M9358 1987)

Suggested texts:


American Physical Therapy Association. (1994). Skeletal muscle. Alexandria, VA: Author.

*Bernshtein, N. A. (1967).  The co-ordination and regulation of movements. . Oxford: Pergamon.  (on reserve at the Bird Health Sciences Library; call number: WE 103 B531c 1967 )

Foundation for Physical Therapy. (1991). Contemporary management of motor control problems: Proceedings of the II-STEP conference. Alexandria, VA: Author.
*To use reserve materials, ask for the book by its call number at the Bird Library's third floor service desk.  You must present a driver's license or student ID that will be held at the service desk while you read the materials.

Additional resources:

The course coordinator has assembled copies of useful articles in a file cabinet in the graduate student office, Room 260A.  Students may borrow the articles or make personal copies, provided that they ensure that at least one copy remains in each file.  As the course coordinator adds articles to the file during the semester, he alerts students during the semester about articles that are of particular interest.

COURSE POLICIES

Students work independently on all assignments, and must maintain satisfactory academic standing as specified in the academic standards of the Graduate College.  Students are liable for actions that constitute academic misconduct.

The OUHSC College of Allied Health complies with Section 504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act of 1990.  Students with disabilities who need special accommodation must talk with the course coordinator about special needs related to work in this course within the first two weeks of the semester.

COURSE OBJECTIVES
The student will:

1.
Demonstrate the ability to apply biomechanical concepts to a problem in human movement by researching and writing a paper.

2.
Demonstrate the ability to apply concepts from the field of motor learning to a problem in human movement by researching and writing a paper.

3.
Read and review literature that is recently published in physical therapy and related fields regarding the control of human movement, discuss this literature with class members, and write a summary that applies the information to a topic in which the student has a clinical interest.

4.
Interpret scientific articles in the literature of physical therapy and related fields in such a manner that the student can explain its clinical significance to colleagues.

COURSE SCHEDULE - FALL 2001

The course meet on Tuesdays, from 1:10 until 4:00 PM, in Room CHB 164 (Oklahoma City) and Room 2J25 (Schusterman Campus - Tulsa).

PART 1 - BIOMECHANICS

wk
date

topic


1
Aug. 21
introduction to biomechanics





kinematics: displacement, velocity, and acceleration





kinetics: forces and moments which produce human motion





use of free body diagrams to analyze motion

2
Aug. 28
biomechanics and pathomechanics of gait

3
Sept. 4

kinetics in normal and abnormal gait





equilibrium and equations of motion





joint energy and joint power

4
Sept. 11
passive properties of tissue; elasticity and viscosity

5 
Sept. 18
biomechanics of balance - Debra Warrior Ph.D.

PART 2 - MOTOR CONTROL

6
Sept. 25
hierarchical and dynamical approaches to the study of human movement




draft of 1st paper (biomechanics) due

7
Oct. 2

introduction to information processing models 

8
Oct. 9

central motor programs and peripheral feedback circuits
9
Oct. 16

introduction to dynamical systems models

10
Oct. 23

ecological approaches to the understanding of motor control

11
Oct. 30

body-weight supported (BWS) ambulation and evidence of modulation in spinal central pattern generators (Debra Warrior, Ph.D.)
PART 3 - MOTOR LEARNING

12
Nov. 6

basic concepts in motor learning




draft of 2nd paper (MOTOR CONTROL) due
13
Nov. 13
neuroanatomy of motor learning 

PART 4 - PHYSIOLOGY AND PATHOPHYSIOLOGY OF MUSCLE AND NERVE

14
Nov. 20
muscle physiology





muscle fibers: types, physiology, metabolism





motor units: size, innervation, recruitment patterns





exercise and muscle plasticity





denervation and plasticity of muscle and nerve

15
Nov. 27
length associated changes in muscle

16
Dec. 4

final course meeting




draft of 3rd paper (motor learning) due






