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A Rehabilitation Engineering Course for
Biomedical Engineers

M. B. Silver-Thorn

Abstract—This paper describes an upper division elective environmental control systems, and sensory aids. These fields
course in rehabilitation engineering that addresses prosthetics rely heavily on custom prescription and design, technology, and

and orthotics, wheelchair design, seating and positioning, and technology transfer and therefore present numerous opportuni-
automobile modifications for individuals with disabilities. Faculty .. . . )
ties and challenges for biomedical engineers.

lectures are enhanced by guest lectures and class field trips. Guest . it X . .
lecturers include a prosthetist and a lower extremity amputee  Inclusion of rehabilitation engineering courses and/or design
client, an engineer/prosthetist specializing in the upper extremity, projects is, therefore, important in biomedical engineering, and
and a reh_abilitation engineer. The lower extrem_ity prosthe@ist many biomedical engineering departments and programs offer
and his client present a case study for prosthetic prescription, ., ;rses in rehabilitation at the graduate and/or undergraduate

fabrication, fitting, alignment, and evaluation. The engineer/pros- . .
thetist contrasts body-powered versus externally powered upper level (Table I). These courses focus on prosthetics and orthotics,

extremity prostheses and associated design, fitting, and functional assistive technology, ergonomics, or rehabilitation engineering
considerations; he also discusses myoelectric signal conditioning,design projects. In contrast, the course described in this
signal processing, and associated control strategies for upper paper emphasizes clinical problem solving (rather than design
extremity prosthetic control. Finally, the rehabilitation engineer Projects) and encompasses a broad range of topics. This course

presents case studies related to assessment and prescription of . Lo . . .
mobility aids, environmental control systems, and children’s toys. Is interdisciplinary, including guest lecturers and hands-on field

The course also includes visits to a local prosthetic and orthotic trips, and, unlike many of the courses summarized in Table I,
facility to observe typical fabrication, fitting, and alignment is available to both undergraduate and graduate students in
procedures and a driver rehabilitation program for exposure to  piomedical engineering.

driver assessment, training, and common vehicle modifications.
These applications of biomedical engineering to persons with

disabilities have been well received by the students and have IIl. COURSESTRUCTURE

furthered interdisciplinary design and research projects. This technical elective course is titled Rehabilitation Engi-
Index Terms—interdisciplinary, rehabilitation, technical elec- neering—Prosthetics, Orthotics, Seating and Positioning. The

tive. prerequisites are minimal and include knowledge of statics and

dynamics. Enrollment typically includes biomechanics (65%)

and bioelectronics undergraduates (10% ) well as biomed-

ical engineering graduate students (25%). Offered nearly every
HE BIOMEDICAL Engineering program at Marquettespring semester since 1994, enrollment has ranged from 8 to 26
University, Milwaukee, WI, was first established as &tudents. (As a reference, there are approximately 250 under-

degree-granting program within the Electrical Engineeringraduate and 55 graduate students in Biomedical Engineering

Department in 1959. Since that time, the bioelectronics-basgdviarquette University.)

program has awarded baccalaureate and graduate degrees (M:fhe goal of this course is to apply biomedical engineering

and Ph.D.). In 1990, the biomechanics major was initiated, apginciples to the design and development of artificial limbs, or-

most recently (1999), a biocomputing major was introduceghotic devices, and seating systems. Specific course objectives

The curriculum for all students majoring in biomedical engigre:

neering includes two technical electives, typically taken during 1) to familiarize students with the musculoskeletal
the senior year. Many technical electives can also be taken for anatomy of the upper and lower extremities:

graduate credit with additional responsibilities. 2) to familiarize students with muscle mechanics and the
Rehabilitation engineering has been defined as “the branch electromyogram;

of biomedical engineering that is concerned with the applica- ) 14 famjliarize students with human locomotion in terms

tion of science and technology to improve the quality of life of of terminology and characterization of normal versus
individuals with disabilities” [1]. As such, rehabilitation engi- pathologic function;

neering encompasses prosthetics and orthotics, wheelchair and4) to familiarize students with biologic soft tissue and in-
seating systems, alternative and augmentative communication,

. INTRODUCTION

terface mechanics related to seating, positioning, pros-
theses, and load transfer;
5) to familiarize students with amputation surgery

Manuscript received August 9, 2001; revised November 27, 2001. . . . .
techniques and factors influencing amputation level

The author is with the Department of Biomedical Engineering, Marquette

University, Milwaukee, WI 53233 USA (e-mail: B.Silver-Thorn@Mar- selection;
quette.edu).
Digital Object Identifier 10.1109/TE.2002.803402 10nly freshmen and sophomores are in the biocomputing major at this time.
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TABLE |
SUMMARY OF REHABILITATION ENGINEERING COURSESOFFERED BY BIOMEDICAL ENGINEERING PROGRAMSDEPARTMENTS
College / Universily | Course Tille Topics
Arizona Slate . BME 3532: Prosthetic & Rehab Eng Design and control strategies for
University medical devices in rehab eng

Catholic University

BE 524: Principles of Prosthetics & Qrthotics

BE 528: Rehab Eng Design

Theory and practice of
prosthetics & orthotics
Designing aids for persons with
disabilities

Louistana Tech

“"BIEN 562/3: Rehab Engineering and Assistive

Activities of daily living,

Liniversity Technology 1 & i alternative augmeniative
communication, computer
access, assistive technology

Naorthwestern ' BME 365: Control of Human Limbs and their Human movement. musculeskeletal

University Artificial Replacements anatomy, comparative anatomny.

engineering dgesign of arificial limbs

University of Akron

“"BME 655: Rehab Eng

Devices for rehab. sensory aids.
communication aids,
assessment lechniques.
prosthetics & orthotics, bedsore
biomeachanics, functional
electrical stimulation

University of
Michigan

BME 530: Rehab Eng and Assistive Technology

Wheeled maobility, seating &
positioning, environmental
contrel, augmentative
communication. sensory aids,
waork site modification, adaptive
driving aids

University of
Pittsburgh

“"BioE 2709: Rehab Biomechanics

Schoal of Health & Rehab Sciences: numerous
courses

Fundamentals of biomechanics
applied to rehabilitation

University of Southern
California

BME 414 {BME 499): Rehab Engingering

Orthotics, limb prosthetics,
devices aiding maebility, seating
aids. workplace/home
medifications, functional
electrical stimulatron, computer
access, alternative augmentative
communication. technology
transfer

University of

Tennessee, Memphis

Virginia
Commonwealth
University

“"BIOM 840: Special Topics — Biomechanics
and Rehab Eng

EGTE 420: Rehab Engineering

Rehab eng: interaction of
biomedical engineering with
health care delivery; cerebral
palsy muscular dystraphy, spina!
cord injury

Wright State
University

“FBME 740/47: Rehab Design |, il
SRBME 741: Neuromuscular Rehab
SREME 742: Rehab Assistive Systems
SRBME 743: Intro to Rehab Eng

“RBIME 745: Rehab Egr Service Delivery
SREME 748: Rehab Egr Computers |
“*BME 750: Rehab Engineering

“"HFE 743: Human Factors Egrin Rehab

GR(Class is available only to graduate students.

6) to familiarize students with lower and upper extremity 10) to familiarize students with commercial products, design
prosthetic components and factors influencing pros- principles, and factors influencing prescription and as-
thetic prescription; sessment for both wheelchairs and automotive aids.

7) to familiarize students with lower and upper extremityetails regarding how this course addresses the program edu-
orthotic components and factors influencing orthotigational objectives and outcomes are presented in Section VII.
prescription; This course has been classified as 50% engineering science,

8) to familiarize students with various methods of prost6% engineering design, and 34% basic science (anatomy and
thetic and orthotic control and power; physiology).

9) to familiarize students with biomechanical design prin- The course includes two 75-minute lectures per week (30
ciples related to seating and stabilization; lectures per semester). Lecture topics include: 1) background
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Fig. 1. Course organization. The top blocks refer to introductory material covered during weeks 1-3. The blocks on the lower half of the figuir@fi bapis
to bottom, left to right) correspond to weeks 4-15. The number of lectures devoted to a specific topic or series of topics is indicated in brackstdedtlices
and field trips are contained in bubbles; they are scheduled to coincide with the specific lecture block to which they are linked.

material (e.g., medical terminology, musculoskeletal anatomgyaluation. An amputee client, typically an individual with
muscle mechanics, balance and gait, soft tissue mechanics, tadstibial amputation, accompanies the prosthetist on this
amputation surgery), 2) lower extremity prosthetics and otampus visit. The prosthetist directs the students in obtaining
thotics, 3) upper extremity prosthetics and orthotics, 4) seatiagrelevant medical history and helps them evaluate prosthetic
and positioning, 5) wheelchair design, and 6) assistive devicesmponents and socket design issues necessary to write a
These topics are further described in Fig. 1. prosthetic prescription. The client addresses student questions
Several hundred pages of lecture notes based on more thanegfarding his/her amputation, rehabilitation, and difficulties
references [2]-[27] were compiled specifically for this course@ncountered.
The respective texts, as well as the lecture notes, are placed oRrosthetist/Biomedical Engineer This guest lecture is
two-hour reserve at the library. This material was available szheduled after the students have reviewed upper extremity
enrolled students via the Internet using BlackbéandJanuary anatomy, hand function, electromyography, upper extremity
2002. prosthetic socket design, upper extremity prosthetic compo-
A unique aspect of the course is the “special events,” whictents (e.g., terminal devices and wrist/elbow/shoulder units),
include guest lectures and class field trips. Guest lectures apper extremity prosthetic control options (body-powered
typically scheduled during class, but the class period is extendemtsus externally powered), and prosthetic prescription and
to two hours. Field trips may or may not be conducted durirmssessment. The lecture includes a review of upper extremity
the scheduled class time. The class votes on alternative days pro$thetics and comparison of body-powered versus externally
times (including Saturdays), and the trip is scheduled so that@msvered prostheses. The guest lecturer’'s engineering training

many students as possible can attend. and clinical experience facilitates thorough discussion of myo-
electric signal acquisition, processing, and limitations related to
[l. GUESTLECTURES ANDLECTURERS upper extremity prosthetic control. This lecture is supported by

%emonstratlon of numerous upper extremity prosthetic devices

Many of the guest lecturers have been involved with th “hand hook d vid ‘ h
course since 1994. These individuals, their areas of expertl ands or hooks) and videos of upper extremity prosthetic
ers illustrating prosthetic fitting, prosthetic donning and

and their respective lecture topics are highlighted in t&s dth ; ¢ fiviti £ daily I
section. The timeliness of these guest lectures with respec ing, and the periormance of many activities of daily ""!"9-
ehab|I|tat|on/B|omed|caI Engineer This guest lecture is

the course is illustrated in Fig. 1.
g scheduled near the end of the semester and follows lectures on

Certified Prosthetist: Although a prosthetist has experi-
ence in both lower and upper extremity prosthetic fitting, th%eatlng and positioning, wheelchair design (including control

in-class guest lecture addresses lower extremity prosthetlc

prescription. This guest lecture follows class lectures on lower'Craig Heckathome, B.S.E.E., M.S.E.E., Research Engineer, Northwestern
University Rehabilitation Englneermg Research Center and Prosthetic Research

eXtrem'ty pI‘OSthetIC socket deS|gn’ prOSthet'C feet and kn@zﬁ)oratory, Chicago, IL. Mr. Heckathorne completed the prosthetics training

units, prosthetic alignment, and prosthetic prescription apebgram at Northwestern University's Prosthetic and Orthotic Center; his area
of expertise is upper limb prosthetics.

2Blackboard, Inc., Washington, D.C. 5Kathryn Waldera, B.S.B.E., M.S.B.E., A.T.P., Clinical Rehabilitation Engi-
3Dennis Farrell, C.P., Prosthetist, Farrell Prosthetics, L.L.C., Wauwatosa, Weer, Rehabilitation Institute of Chicago, Chicago, IL.
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TABLE I

SUMMARY OF EDUCATIONAL OBJECTIVESADDRESSED BYTHIS COURSE

Program Educational Objective

Rehabilitation Engineering Course

{2) To offer students a broad,
interdisciplinary educational program
that combines engineering theory,
design, and practice with life science.

Students use their new-found knowledge of musculoskatetal
anatomy in concert with their knowledge of kinetic, kinematics,
and biomechanics to understand human movement and issues
related to imb loss and functional replacement
needs/concerns. Student knowledge of kinetics and kinematics
is also used to understand issues related to postural stability
for wheelchair-bound individuals with compromised
neuromuscular control.

(3) To prepare graduates with problem
identification and selution skilis.

Problem identification and solution in this course invelve
chinical diagnosis and prescription. Studenis identify the needs
of vanous “patients” and apply their knowledge of upper and
lower extremity prosthetic/orthotic components to draft
prosthetic/orthotic prescriptions. Such £xercises provide a
venue for students to assess functional limitations, identify
patient needs, and find clinical solutions using availahle
technology.

{4) To prepare graduales who are able to
communicate effectively in written,
graphical and oral forms.

Student assessment is largely based on their written (and oral)
reports and their essay responses 1o quiz/examn queries. The
course therefore provides opporlunities for technical, clinica!
communication,

{6) To prapare graduates for biomedical
employment or post-graduate training.

Many opportunities exist for students with rehabilitation
engingering training/interest in post-graduate education
{graduate programs in biomedical engineenng and physical
therapy, as well as physician’s assistant, prosthetics/onthotics
certification programs and medical school). Employmert
opportunities in clinical research {motion analysis, sensory
motar performance} laboratories also exist. This clinical
applications course helps students assess their interest in
such careers and assists in their preparation.

{7) To foster an appreciation for religious,
moral, ethical, and human values.

As rehabilitation routinely deals with health care, cost, and
quality of life issues, students are exposed to ethical questions
facing medical providers. Case studies provided by visiting
leciurers provide an enlightening perspective.

{8) To foster an appreciation for life-long
leaming.

Prosthetics and orthotics have undergone substantial product
changes due to materials advances. In addition, assistive
technolagy products are continually modified to take
advantage of technological advances affecting user interface
design and information exchange. Discussion of these market
changes and changes in health care itself by the guest
lecturers emphasize the need for life-long learning.

{9} To maintain a relevant educational
currictlum by interacting with industriai
partners.

Thea field trips and guest lactures help ensure that the
rehabilitation issues discussed in this course remain current.
The individuals assisting with these visits/lectures address ald
technalogy, hew technolegy, and cusrent market needs.

{10)To maintain a relevant educational
curriculurn through healthcare and
research experiences.

Rehabilitaticn engineering is “heafthcare”. The guest lecturers
and “tour guides” expose students to healthcare issues
affecting individuals with amputation, functional deficits, and
loss of mobility. These individuals anecdotally discuss product
advances due to recent research efforts.

options), and prescription. The lecture includes discussiontofe. This lecture includes discussion of competitions for dis-
clinical issues related to seating and positioning, contour fittirabled athletes (i.e., those with amputation, spinal cord injuries,
and fabrication, assessment, and client training. Adaptive equimd neurologic impairments), classification levels of athletes,
ment, toys, and environmental control systems are also pasd training programs and resources. In addition, training aids
sented and discussed. Numerous slides and video clips of caisé tools and related design considerations are presented and
studies involving power wheelchair and environmental contrdiscussed.
system training comprise an integral part of this lecture. Several case studies and videos illustrating competition are
Coach/Biomedical Engine&r This lecture, which typically presented; the individual’'s medical history and motivation re-
wraps up the class, involves discussion of disabled athletes gadding athletic involvement are also discussed. These athletes
training programs and resources. The guest lecturer’s involygesent new design challenges in terms of prosthetic devices,
ment as a swim coach for U.S. swimmers at the Paralympiebeelchair design, and training aids that must accommodate
and World Swimming Championships provides unique perspeazxcessive loading imposed in competition, atypical mobility
needs, and the need to minimize the mass of the respective

6pamela Redding, B.S.E.E., M.S.B.E., Manager, Center for Health and thévice

ness, Rehabilitation Institute of Chicago, Chicago, IL.
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TABLE Il

SUMMARY OF PROGRAM (ABET) OUTCOMES ADDRESSED BYTHIS COURSE

ABET Outcome

Rehabilitation Engineering Course

(&) Ability to apply knowledge of mathematics,
science and enginesring

Studenis use their newfound knowledge of
musculeskeletal anatomy in concert with their knowledge
of kinetic, kinematics, and biomechanics to understand
human movement and issues related to limh loss and
functiopal replacement needs/concerns. Siudent
knowledge of kinetics and kinematics is also used to
understand issues related 1o postural stability for
wheelchair-bound individuals with compromised
neuromuscular control.

{C) Ability to design a system, compenent, or
process to meet desired peeds

While students do not design specific components of
prostheses or orthoses, students identify the needs of
various "patients™ and apply their knoewledge of upper and
lower exdremity prosthetic/orthotic components to draft
prosthetic/orthotic prescriptions. Such exercises provide
a venue for students 1o assess functional limitations,
identify patient neads, and find clinical solutions using
available technclogy.

{F) Understanding of professional and ethicaf
responsihility

As rehabilitation routinely deals with health care, cost,
and quality of life issues, students are exposed to ethical
questions facing medical providers. Case studies
provided by visiting lecturers provide an enlightening
perspective.

() Ability to communicate effectively

Student assessment is largely based on their written {and
oral) reports and their essay responses to quiziexam
gueries. The course therefore provides opporunities for
{echnical, clinical communicaticn.

(Il Recognition of the need for, and an ability to
engage in, life-long leaming

Prosthetics and orthotics have undergone substantial
product changes due to materials advances. In addition,
assistive technology products are continually modified to
take advantage of technological advances affecting user
interface design and information exchange. Discussion of
these market changes and changes in health care itseff
by the visiting lecturers emphasize the need for life-long

leaming.

IV. FIELD TRIPS

Every year, the class partakes in several class excursions that
provide exposure to local clinical facilities and personnel. Field
trips that have been conducted on an annual basis include the
following.

1) Prosthetic—Orthotic Facility: This facility hosts the first
field trip of the course. It is scheduled after the students 2)
have learned about lower extremity amputation surgery
and lower extremity prosthetic socket design and compo-
nents (Fig. 1). A prosthetistat these facilities presents
various lower extremity prosthetic components (e.g.,
dynamic feet, hydraulic knees, rotators, transfemoral
amputee sockets, and suspension options) and addresses
student questions related to prescription, teamwork,
insurance, and healthcare trends. The students then join
the prosthetist as he fits and aligns a prosthesis for an
individual with a transfemoral amputation.

On a second visit following class lectures on lower
extremity orthotic design, the students are exposed to
lower limb prosthetic and orthotic fabrication. The pros-
thetist and the prosthetic and orthotic technicians present

various materials used in prosthetics and orthotics and
demonstrate casting procedures, vacuum forming as
used in prosthetics and orthotics, socket lamination, and
prosthetic alignment apparatus. In addition, students
are exposed to computer-aided de8ign prosthetics,
including shape sensing, socket rectification using a
computer, and preparation of the plaster positive.

Driver Assessment and Training Cerifer Students
visit this facility during the last week of classes. The
director of this center discusses driver assessment for
individuals with disabilities, various vehicle modifica-
tions and driving aids, and driver training. The students
try the driving simulator used to assess driver reflexes
and cognition and view vehicles equipped with adap-
tive equipment (e.g., steering aids, accelerator/braking
options, wheelchair lifts and tie downs). Students also
meet a disabled driver (e.g., one with spinal cord injury)
and view his or her custom vehicle. Students have the
opportunity to ask questions regarding the individual’s
medical history, driving assessment and training, and
vehicle modifications.

9Seattle Shapemaker (Prosthetics Outreach Foundation), Seattle, WA, and
7Acme Laboratories and Rehab Designs of America, Milwaukee, WI. The3eacerCAD (Tracer Corp), Boca Raton, FL.
prosthetic-orthotic facilities are located 20 minutes northwest and 15 minutesopriver Assessment and Training Program, VAMC, Milwaukee, WI. This

west of the University, respectively.
8See note 3.

facility is located 10 minutes west of Marquette. The Director of the program,
formerly Peter O’'Malley and presently Scot Godager, conducts the tour.
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TABLE IV
SUMMARY OF ASSESSMENTTOOLS WITH WHICH THIS COURSEIS EVALUATED

Assessment Tool

Rehabilitation Engineering Course Evaluation

{1} student performance; course, exam, written
report, and oral project grades

Addresses how well students master course abjectives,
as well as their abilily to communicate effectively

{2} course portfolios: syllabus, sample student
exams, projects, field trip/guest lecture
evaluations

Documents breadth of material covered, students'
mastery of course material, effective communication, and
problem selving. The course portfolios are reviewed by
the depariment undergraduate commitiee to evaluate the

course in ienms of the program educational objectives
ang outcomes.

Documents additienal interaction with industrial partners
and preparation of class alumni for careers in
prosthetic/orthotic field, and their understanding of
professional responsibilities.

Documents relevant educational curriculum, student
involvement in life-long learning (outside the classroom),
and understanding of professional responsibilities in
rehabilitation engineening field.

Documents number of class alumni who pursue certificate
programs in prosthetics, orthotics and rehabilitation
engineering graduate programs.

Documents student satisfaction with course content,
effectiveness with which course objectives are met,
adequacy of course assessment tools, and student
perceived relationship of course to program educational
sbjectives and outcornes.

Reviews course in terms of program breadth, industry
relevance, and student preparation for rehabilitation
careers,

(3) student involverent in internship programs
(prostheticsforihotics facilities)

{4} Student research experience (prosthetics,
orthatics research, on- and off-campus)

(4) Student preparation and matriculation into
post-graduate studies

{7} Student surveys (course commentanies,
senior survey, alumni surveys)

(9) industry advisory boards

V. STUDENT EVALUATION AND GRADING project grade is based on the student’s preparedness for the pre-

liminary project meetings with the instructor.
Grading in this class was initially based on a midterm exam Topics have included prosthetics in Third World countries

(short answer, 35%), final exam (noncumulative; short answglnd prosthetic feet—innovations and testing procedures, spinal

35%), and final paper (30%). However, student commentary ig[tgct)se.sz fur;ctlc')nc?l fec;ectlrlca'ltﬁt?ulg.tll.ct).n, and sports programs
dicated dissatisfaction with this format because of the bulk 8f' raltnlgg (t)r ![nk!w Ltjss wi |sfa i |e§. t dit. a 15- t
material covered on each exam. As such, an alternative forrglg or students taking the course for graduate credit, a 15- 10

with weekly quizzes (short answer, 50%), a cumulative fin tr:antte o(;aldpresent_?;cqlon to thle class Lstr_equwed n aldd[{tu()jnb
exam (short answer, 25%), and final paper (25%) has been ith_ € PEX e? € tpaper. ¢ eset or? presen eyons are ?V?d“‘j‘ edby
plemented in recent years. e instructor in terms of content, organization, visual aids/pre-

. . . sentation, and adherence to time constraints. The presentations
Extra credit is awarded for timely commentary regarding t

t lect d field tri I dati ovide useful public-speaking experience and offer another op-
guest lectures and Tield trips as well as recommendations %’rtunity for the class to learn about rehabilitation engineering,

gafd'”g whgther ornotto mglude such.matenal in future Yeaﬁhce many paper topics have not been previously discussed.
This narrative commentary is summarized and shared with the

respective lecturers and “tour guides.”

Regardless of the grading format, all students are required
to prepare a final report on a topic that is of particular interest As always, a course must be modified on a regular basis
to them. To discourage procrastination, sample topics and de-stay current and to keep the interest of the students (and
tails regarding the report format are distributed with the clagaculty). Based on feedback from students, alumni, and industry
syllabus. Students are required to select their topic and ideapresentatives, potential topics that may be added in the future
tify several relevant references by midsemester. The early litérelude functional electrical stimulation (technology, status,
ature search helps students determine the abundance or pawagityapplications), augmentative and alternative communication
of resources for their topic. Students must then meet with tf@ssessment, current products, and engineering opportunities),
instructor to discuss their potential topic and obtain official amnd telemedicine/telerehabilitation (definition, current and fu-
proval. By spring break, students are required to meet with thee applications, and opportunities for biomedical engineers).
instructor a second time and present a tentative outline. TAdditional or alternative guest lectures may include a physician
full paper, which is 10 text pages for undergraduates and (ghysical medicine and rehabilitation as well as vascular
text pages for graduate students, is then due on the last dagwfgery) to discuss prosthetic prescription and amputee clinics,
class. The paper is evaluated by the instructor in terms of cqggain management for amputees, and/or vascular assessment
tent (60%), discussion with respect to class material (20%), aand surgical techniques; a physical therapist specializing in gait
spelling, grammar, and length (15%). The remaining 5% of thiining and rehabilitation for lower extremity amputees; and/or

VI. FUTURE MODIFICATIONS
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an occupational therapist to discuss training and rehabilitatistudent surveys indicate that the students value the content of
for upper extremity amputees. the guest lectures and field trips. As such, this course continues
to be offered every spring semester, with the guest lecturers and

VIl. A CCREDITATION ASSESSMENT site visits remaining an integral part of the course.

The Biomedical Engineering program at Marquette Univer-

sity w
ginee

of the accreditation process depends on the educational Objgomments indicate that they find the clinical applications

as recently reviewed under the Accreditation Board of En-
ring and Technology criteria (ABET-2000). Because much
C-

tives of the respective program, the educational objectives of qur,

program are summarized as follows:

VIII. CONCLUSION

This course has been well received by students. Their

enlightening and motivational. The inclusion of the clinical
professionals emphasizes the

interdisciplinary teamwork

1) to provide a foundation in the fundamental concepts aigmmon in biomedical engineering. In addition to the value

background (mathematics, physical science, life scienGfese professionals add to the course, this collaboration also
engineering, and computing) needed to pursueé a SYgg s in interdisciplinary design and research projects in

2)

3)

4)

cessful career in biomedical engineering;
to offer students a broad interdisciplinary educational
program that combines engineering theory, design, and
practice with life science;

to prepare graduates with problem identification and so-y;
lution skills;

to prepare graduates who are able to communicate effec-
tively in written, graphical, and oral forms; 2]

rehabilitation engineering.
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