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A. Background Information
A.1 Degree Title
The degree title for those students who satisfactorily complete the program is the
Bachelor of Science in Engineering (Bioengineering). This is the only Bachelor of
Science Degree offered by the Department.

A.2 Program Mode
There is only one bioengineering program, and all of the students are full-time day
students.

A.3 Action to Correct Previous Deficiencies
Not applicable because this is a new program.
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B. Accreditation Summary
B.1 Students
Students enter the Department of Bioengineering in their sophomore year. The freshman
year is a common program advised and monitored by the staff of the Freshman
Engineering Program. Students are tested, placed in appropriate freshman classes in
math, chemistry, and physics, and mentored by the freshman program staff and a group
of volunteer junior or senior students. During the freshman year, students are exposed to
the various departments in the School of Engineering through a series of demonstrations
and department visits. In March of their freshman year, those students who have a
minimum 2.00 grade point average are permitted to select departments.
The new students are initially advised as a group by the undergraduate coordinator (Mark
Redfern). After a general discussion with the students about advising within the
department and answering any general questions, those students who are on track with
their academic program are registered. Those with special problems are advised one at a
time until all problems are resolved.
Students are advised in the sophomore year by the undergraduate coordinator (Dr.
Redfern). Towards the end of the sophomore year, each student is asked to select his/her
concentration area of interest (See Appendix III.B for details of concentration
requirements). At this time, advising of the student is transferred from the undergraduate
coordinator to the concentration coordinator. (See Figure 8 in section B.3.2 for the
academic structure of the Department.) The concentration coordinator then provides
academic advising to the student with the assistance of the faculty within the specified
concentration committee. In addition, students utilize Ms. Lynette Spataro,
Bioengineering Academic Administrator, for routine help in processing forms and other
administrative matters. Dr. Redfern is responsible for any advising issues not provided
by the concentration coordinator or the undergraduate administrator.
Dr. Redfern is responsible for advanced standing and credit transfer for courses taken
outside the University of Pittsburgh and for course substitutions. Any decisions on
unusual course substitutions is initially approved by Dr. Redfern, then approved in
writing by the Chairman, Dr. Jerome Schultz, and recorded in the student’s file. The
Associate Dean for Education (Dr. Larry Shuman) is available for backup support on all
educational issues.
All of the details of the policies for the undergraduate bioengineering program are
currently being made available through the Bioengineering Office and the Undergraduate
Coordinator. However, we are in the process of placing all this information on our web
site, www.engrng.pitt.edu/~wwwbiotc, along with detailed course listings, acceptable
courses for each elective slot, and other pertinent data to help advise the student in
making choices for his/her particular program of study. This undergraduate web site is
being constructed this summer and will be completed by Fall, 2000.
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A student database has been developed for efficiently tracking students. (See example in
Appendix III.C) The requirements for the B.S. degree, including the correct course and
Bioengineering requirements, concentration requirements, number of credits, and quality
point average, are updated each semester in the student database, which produces a
curriculum summary sheet for each student. This undergraduate database documents the
successful completion of each specific course, and thereby, the program requirements. A
summary of the student’s progress report is available to the student and faculty advisor at
the time of registration.
Students are required to apply for graduation during the first month of the term in which
they plan to graduate. A preliminary check is made of the records of all students
applying for graduation so that any apparent problems may be resolved prior to the time
of graduation. Students may also request at any time a formal verification of the
remaining courses required for graduation, although the curriculum summary sheet
illustrates this on an on-going basis. A final check is then made by Dr. Redfern at the end
of the student’s final term when the graduation list is prepared.
Transfer credits are given for non-bioengineering courses from institutions whose course
content closely matches that of a similar course at the University of Pittsburgh and in
which a grade of C or better has been attained. Articulation and 3/2 Transfer Agreements
have been developed between the School of Engineering and a number of regional
institutions including Allegheny County Community College, Allegheny College,
California University of Pennsylvania, Chatham College, Cheyney University of
Pennsylvania, Clarion University, Duquesne University, Edinboro University, Gannon
University, Indiana University of Pennsylvania, Seton Hall College, St. Francis College,
and St. Vincent College.
Transfer credit for engineering courses is given only from ABET accredited engineering
programs, and again only for courses in which a C or better grade has been attained.
The School of Engineering’s published policy on advance standing credit is as follows:
“Advanced-standing credits will be granted for college work at another accredited
institution depending on the work’s relation to the applicant’s proposed program in the
School of Engineering and on grades received. Only courses in which the applicant
received at least a 2.0 on a 4.0 scale will be considered for transfer, and then only if the
courses are an integral part of the proposed degree program.”
All new students (both first-year and transfer) into the program are required to be advised
individually by Dr. Redfern. This occurs in March for freshman who have chosen
bioengineering as a major, when they register for the subsequent fall term. Each
incoming transfer student has a one-on-one conversation with Dr. Redfern. All of the
advanced standing and course substitution issues are resolved at this time, so that the
student has a clear understanding of what he/she will need to complete the program.
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All students in the program are required to participate in a weekly seminar series
(BioE1085) managed by Professor Redfern. This provides a forum to disseminate and
discuss many issues including registration, program changes, elective offerings, minors,
the study abroad opportunities, faculty research interests and design opportunities, job
fairs, placement opportunities, and a variety of other issues. This seminar series is also
used to address issues that are only indirectly covered in regular courses. These issues
include career development and professionalism, among others. Each term, seminars
cover many of the following themes: engineering and non-engineering minors, the role of
the Biomedical Engineering Society (BMES) in the engineering profession, career paths
for bioengineers (speakers from industry), technical areas of interest to students (speakers
from industry and university), and ethical issues in engineering.
Professor Redfern also advises students who encounter academic difficulties or who are
on academic probation. Typically these students are advised to take a reduced load,
and/or take advantage of the University Counseling Service.

B.2 Program Educational Objectives
This section outlines the educational objectives and processes by which these objectives
are determined and evaluated. The educational missions of the University and of the
School of Engineering are first presented (section B.2.1). The educational objectives of
the Department of Bioengineering are presented by first providing a brief history of the
curricular development within the Department (Section B.2.2) to show how the current
curriculum was established. Next, the educational mission of the Department is reviewed
(section B.2.3) along with our constituencies (section B.2.4). We then review the process
that was used to establish and review the educational objectives to develop this ABET
Self-Study (section B.2.5). Finally, we state our educational objectives (section B.2.6)
and summarize how each course in the curriculum contributes to achieving our objectives
(section B.2.7). The methods by which we are achieving these objectives are not
presented in this section, but rather, are explained in the Program Outcome and
Assessment section of this report (section B.3).

B.2.1 University and School Objectives
The University of Pittsburgh, founded in 1787, is one of the oldest institutions of higher
education in the United States. As one of the nation's distinguished comprehensive
universities, the resources of the University constitute an invaluable asset for the
intellectual, economic, and social enrichment of Pennsylvania, while the international
prestige of the University enhances the image of Pennsylvania throughout the world.
The University's mission is to:
•

provide high-quality undergraduate programs in the arts and sciences and
professional fields, with emphasis upon those of special benefit to the citizens of
Pennsylvania;
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•
•
•
•
•

offer superior graduate programs in the arts and sciences and the professions that
respond to the needs of Pennsylvania, as well as to the broader needs of the nation
and the world;
engage in research, artistic, and scholarly activities that advance learning through
the extension of the frontiers of knowledge and creative endeavor;
cooperate with industrial and governmental institutions to transfer knowledge in
science, technology, and health care;
offer continuing education programs adapted to the personal enrichment,
professional upgrading, and career advancement interests and needs of adult
Pennsylvanians; and
make available to local communities and public agencies the expertise of the
University in ways that are consistent with the primary teaching and research
functions and contribute to social, intellectual, and economic development in the
Commonwealth, the nation, and the world.

The mission of the School of Engineering is to produce highly qualified engineers
and useful creative research and technology through academic excellence.

B.2.2 History of Curriculum Development, Evaluation and
Improvement in Bioengineering
This section is presented to give the reviewer a sense of the history of the Department and
to show that evaluation and improvement have been a part of the program from the
beginning.
The undergraduate program in Bioengineering has been under continuous review and
adjustment since the program was initially proposed six years ago. Realizing that
Bioengineering is one of the most interdisciplinary programs in engineering, the format
for our program was developed with a faculty committee drawn from backgrounds in
bioengineering, chemical engineering, electrical engineering, mechanical engineering,
material science and industrial engineering. From the outset, our intention was to
formulate a program with the following mission:
To provide a high quality engineering education to both undergraduate and
graduate students
To be a leader in research in specific areas encompassed by Bioengineering
Our preliminary discussions about undergraduate program content focused on the
information content and educational methods to be the core of the curriculum. Early in
1995, Interim Dean Larry Shuman provided guidelines and considerations to the
Bioengineering Undergraduate Program Planning Committee that outlined the
characteristics required for ABET certification, Appendix III.D. One of our initial tasks
in program planning was to decide on the subject matter that would be essential for a B.S.
in Bioengineering. After several months of intensive study we summarized the topics
that we would cover within the core course structure of the Department of
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Bioengineering. By June of 1995, the Committee had determined the subject matter to be
considered for the program, Appendix III.E. This report established the desired subject
and skill content for the curriculum. The next phase for the Committee was to translate
this syllabus into an appropriate course structure and to prepare a document for review
and approval by the School of Engineering Faculty as well as a University-wide oversight
committee. The document we developed is provided as in the Appendix III.F of this
report: Proposal for a B.S. in Bioengineering. This report was first issued in
September 1995. The list of topics that were decided to have top priority are listed on
pages 19-25 of this report. In order to insure that our students will have the extensive
engineering expertise to meet the needs of engineering professionals we proposed four
concentration tracks for the students to choose among: Biotechnology, Biomechanics,
Human Engineering, and Bioelectrical Systems. Included in these concentration
programs are senior level courses in the other engineering departments in the School of
Engineering. Thus our initial curriculum is summarized on page 5 of this document. The
B.S. in Bioengineering degree was approved by the University in the summer of 1996.
The first undergraduate students who could select Bioengineering as a major were
admitted in September, 1996. Since all engineering freshman take the same curriculum,
no courses in the Bioengineering Department were offered in Academic Year 1996-1997.
Yet our faculty continued to review our proposed program and began the details of
scheduling courses and assigning instructors to the courses. Some of the issues that were
identified and the subsequent procedures that were initiated are summarized by Prof.
Redfern’s report on Dec. 11, 1996 (Appendix III.G). Because of the modest size of the
class (about 25), and the potential problem of not having sufficient students in each of the
four options, we decided to limit the number of concentrations to three rather than the
initial plan of four, the Human Engineering concentration was merged into the
Biomechanics Concentration. Also, we realized that many of our students would have
the long-term goal of attending medical school, and they would need to meet certain
science requirements that were not available in our original curriculum. Alternative
programs were created as shown on pages 3 and 4 of Appendix III.H. During that
academic year we held a series of faculty meetings to discuss the issues related to the
undergraduate program. Example of the minutes for these meetings are documented in
Appendix III.H.
In September, 1997, the first group of students took courses in the Bioengineering
Department. In March 1998 at the end of the first academic year of our undergraduate
curriculum, a faculty review of our experience was initiated. Issues related to the
concentrations, the biology requirement, and electronics in the curriculum were raised
and a study plan initiated (Appendix III.I).
A key feature of our undergraduate curriculum is the senior capstone design component.
An important consideration was to insure that the physical plant was flexible enough to
meet our curriculum requirements. The planning for this component of our curriculum is
documented in Appendix III.J.
A major curriculum retreat to review our undergraduate program was organized by
Professor Redfern in October 1998 (Appendix III.K). Particular issues that were
Department of Bioengineering
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reviewed were the concentration requirements, textbooks that the students would use
throughout all the courses in the program (including courses outside the Department of
Bioengineering), and the sponsorship of a joint degree with Chemical Engineering. This
joint degree had the support of the Bioengineering faculty, and recently was approved by
the Provost.
One method of program and curricular review that has been part of the Department of
Bioengineering for the past three years are the reviews by the Whitaker Foundation for
our Development Award. They have provided us with very good feedback on the
undergraduate program. These reviews have been used by the Bioengineering faculty to
identify areas of concern and initiate changes to the program. (See Appendix III.L for
copies of the Whitaker Site Visit Reviews.)
Now that the first group of students has completed the entire program, we have initiated
formal review procedures to evaluate the progress of students in our program and the
effectiveness of our curriculum to meet our objectives. The instruments and procedures
developed for this purpose are described more fully in other sections of this report.

B.2.3 Educational Mission of the Department of Bioengineering
As mentioned above, the mission statement of the Department of Bioengineering is twofold:
To provide a high quality engineering education to both undergraduate and
graduate students.
To be a leader in research in specific areas encompassed by Bioengineering.
In particular, the undergraduate curriculum is designed to prepare students at the state-ofthe-art so that they will be able to enter the workforce and/or attend graduate school with
the skills required for today’s world, and with the enthusiasm for continuous learning that
will be necessary for a successful, lifetime career. There is an expectation that students
not only will be technically competent, but will also develop the communication and
interpersonal skills that will enrich their lives and their careers.
We feel that a bioengineering education must extend beyond didactics and coursework.
Thus, we have designed our curriculum to provide the students with not only a solid
course content, but also a hands-on experience. These experiences include: 1) a required
internship in a bioengineering research or clinical environment, 2) multiple laboratory
experiences, 3) a full year of senior bioengineering design, 4) a summer research
program, 5) integration of students into laboratories and clinics, and 6) an opportunity to
participate in an industrial internship. We have been able to incorporate much of the
extracurricular component of our educational program by utilizing our strong relationship
with the School of Medicine and the University of Pittsburgh Medical Center (UPMC),
which are geographically within two blocks of the School of Engineering. There has
been traditionally a strong bioengineering presence in the School of Medicine and
UPMC. There are numerous faculty members in the School of Medicine with
Department of Bioengineering

9

bioengineering training that conduct research and/or provide clinical engineering services
within the UPMC. In addition, many teach courses within the Department of
Bioengineering and, most importantly, they provide educational experiences for our
undergraduate students. As detailed later in this Self-Study Report, many of the
internship and research experiences of our students are with the bioengineering
laboratories and clinical facilities in the School of Medicine and UPMC. IN addition,
each year a number of undergraduate students carry out their internships in the Center for
Biotechnology and Bioengineering. The Center is a interdisciplinary facility that houses
biological scientists, bioengineers, and physicians that are pursuing research on diverse
projects such as production of therapeutic proteins with insect cells, and the development
of biosensors, heart pumps, and blood oxygenators. The Center houses advanced
biomedical research facilities with associated analytical capabilities and animal surgery
and care units. (See Appendix III.M for information on the Center for Biotechnology and
Bioengineering.)

B.2.4 Constituencies
The major constituencies of the program are the students, the companies that employ our
graduates, our faculty, and to a lesser extent, the alumni. Two other constituencies for
our program are graduate programs and medical schools since a majority of our students
desire to enter graduate school or medical school upon graduation. In that context, we
believe that we have developed a variety of assessment tools that we use to measure our
success in meeting the needs of these constituencies. As explained later in detail, we rely
on student surveys and student focus groups to obtain their input. Input from industry
and graduate programs are sought through our External Advisory Committee, and
instructor input is solicited through surveys and participation in the process. Finally,
input from the medical school constituency is acquired through discussions and meetings
with faculty and staff from The University of Pittsburgh School of Medical and the staff
at the University pre-professional office that specialized in pre-medical counseling.
B.2.5 Process Used to Establish and Review Educational Objectives
Early planning for the ABET process was aided by several visits from Jack McGourty of
the Gateway Coalition. He helped us to understand the planning process needed to
visualize our objectives, quantify our outcomes, and to create an effective mechanism to
measure our results and to make changes as appropriate. This is the EC-2000
accreditation process. His early visits were attended by Professors Redfern and Schultz.
Professor David Vorp also attended the meetings and assisted in the process.
The program objectives, strategies and actions, and outcomes were developed in
preliminary form by Drs. Redfern, Schultz and Vorp. These objectives were presented at
bioengineering faculty meetings for comments and for revision, all of which have been
incorporated into the present version. In addition, the faculty has provided feedback
during the ongoing process of revisions associated with all of the components contained
in this self-study document. Recently, we have formed our External Bioengineering
Advisory Committee that includes leaders in bioengineering industry, academia, and
Department of Bioengineering
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research. The developed objectives will be presented and discussed at the upcoming
meeting of the Advisory Committee later this summer. Their input will be presented to
the faculty in the Fall Bioengineering Retreat when the departmental goals and objectives
are reviewed. The present roster of the External Bioengineering Advisory Committee is
shown in Appendix III.N of this self-study.
While student comments on the specific objectives for the Department have been minor,
students have been a very important component of our programmatic evaluation process.
Students have provided a great deal of input in the past through focus group discussions,
meetings with the undergraduate coordinator, and course surveys. This input has been
taken very seriously and has influenced the development of the curricular program. Their
comments on the details of the curriculum, as well as ways to improve the curriculum,
have been numerous and have greatly aided the faculty in planning and in carrying out
educational changes.
Course educational objectives were developed by the individual faculty members who
have taught the courses, often in collaboration with the members of the concentration
teams. For example, material that is taught in the undergraduate biomechanics courses is
coordinated by the biomechanics concentration team. They assure that important topics
are covered, material is not redundant, and the temporal sequence of course material is
appropriate. While most courses have had well defined course objectives, the process of
mapping these to the overall program objectives, and to the ABET criterion 3 (a-k), has
been valuable in developing a cohesive educational strategy for the program as a whole.
The details of the course educational objectives for many of the bioengineering courses
are given in Appendix III.O of this self-study.
As a result of the planning process, we have also developed a number of assessment
tools, some qualitative, and some quantitative. The newest of these were the student
surveys. After some testing, we have refined these to provide more useful information
that will allow us to make effective changes. While all of these assessment tools will be
presented in detail later in this self-study, what is clear is that this is an evolving process.
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B.2.6 Bioengineering Educational Objectives
For convenience, we have presented all of the program objectives, outcomes, and
assessment tools in a tabular form in the following figures. In addition, we have mapped
each of these objectives to the ABET Criterion 3. (a-k).
The Bioengineering Program at the University of Pittsburgh has defined four objectives:
1) Provide our students with a strong fundamental understanding of biology,
physiology, mathematics, basic engineering principles and the humanities.
2) Provide both a broad knowledge of the technical and social principles of
bioengineering as well as a focused education in one concentration area within
bioengineering.
3) Provide an educational experience beyond the classroom to deepen an
understanding of the technical and non-technical issues in bioengineering,
process and design.
4) Provide an individualized education for students specific to their postgraduate
goals (i.e. industry, graduate school or medical school).
Figures 1 through 4 on the following pages specify for each objective our strategies and
actions, the expected outcomes, how the strategies and actions relate to outcome criteria,
and our methods of assessment.
The Assessment Methods/Metrics category of the Tables in Figures 1 through 4 are
presented as numbers that reference to the assessments in following table (Table 1).
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Table 1: Numerical index of Assessment Methods/Metrics presented in Figures 1
through 4.
1) Review of Senior Design Course Evaluation by curriculum committee and full
faculty
2) Review of Student Course Evaluations
3) Review of Senior Graduating Student Written Surveys & Senior Focus Group
4) Faculty assessment of oral presentations skill
5) Review of Student Focus group responses
6) Review of Sophomore/Junior Survey
7) Curriculum Committee review of course content and materials
8) Alumni survey evaluation
9) Review of the Supplemental Course Evaluations
10) Industrial evaluation of capstone project presentations
11) Curriculum committee review of math, physics, chemistry course content.
12) Track the number of students that participate in Whitaker Summer Research
Program
13) Review of the Instructor Course Evaluation Survey for student’s preparedness for
each course
14) Review of bioengineering students’ evaluation of non-bioengineering courses as
recorded in the focus groups.
15) Assessment of course prerequisites and content of each course by curriculum
committee
16) Review of concentration requirements by Concentration Teams
17) Internship sponsors evaluation of students’ performance and of internship
program structure
18) Review of Curriculum by the External Bioengineering Advisory Committee
19) Summer Bioengineering Research faculty sponsors’ evaluation of students’
performance and the Summer Bioengineering Research Program
20) Collect, track and review MCAT and GRE scores
21) Medical School acceptance rates of graduates
22) Annual review of curriculum by the Pre-professional Health Advisor in the
Placement and Career Services Department at the University of Pittsburgh
23) Review the percentage of students declaring pre-medicine in the Department
24) Review and track the percentage of students going into graduate school
performing extracurricular laboratory work.
25) Review and track the percentage of students going into industry performing
extramural internship
26) Yearly full faculty review of the curriculum
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Figure 1: PROGRAM OBJECTIVE #1
Program Objective:
Provide our students with a strong fundamental understanding of biology, physiology, basic engineering principles, and the humanities.

Strategies and Actions

Outcomes

ABET 2000
Criterion 3. (a-k)
b, h

Assessment Methods/Metrics

Require Life Science Courses
in Biology and Physiology,
with minimum of 2 labs
(Minimum of 3 Life Science)
Fundamental Science:
Require courses in Inorganic
and Organic Chemistry, Math,
and Physics
Fundamental Engineering:
Require courses in
fundamental engineering

Students acquire a basic knowledge
in Biology and Physiology

Student learns fundamentals in
Math, Chemistry, and Physics

a. h

3,6,9,11,13,14,26

Students learn basic engineering
analysis

a, e, h

3,6,9,13,14,18,26

Students obtain an
understanding of
mathematical applications
throughout their curriculum
Require Humanities and
Social Science Courses

Mathematical learning is spread
throughout the curriculum

a, e, h, k

3,6,9,13,15,26

Students expand there knowledge of
the humanities and social sciences

h

3,14
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Figure 2: PROGRAM OBJECTIVE #2
Program Objective:
Provide both a broad knowledge of the technical and social principles of bioengineering as well as a focused education in one
concentration area within bioengineering.

Strategies and Actions

Outcomes

Establish core courses in
bioengineering that span
required basic knowledge in
bioengineering disciplines
Provide course in
bioengineering ethics

Basic knowledge in bioengineering
including: Biomechanics, Biosystems
Analysis and Bioprocesses

Develop guideline for
students to pursue
concentration in upper level
bioengineering

Understanding of some social issues
and implications in the
bioengineering field.
Allow students to focus upper level
courses in specific areas of interest.
Develops expertise in concentration
area.
Students appropriately advised in
their area of concentration.
Faculty “teams” in each
concentration to guide students.
Provide student guidelines.
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Criterion 3. (a-k)
a, e

Assessment Methods/Metrics

f, h, j

1,2,8

a, e, j, k

3,7,8,9,13,16,18,26

2, 3,7,8,15,18,26
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Figure 3: PROGRAM OBJECTIVE #3
Program Objective:
Provide an educational experience beyond the classroom to deepen an understanding of technical and non-technical issues in
Bioengineering processes and design.

Strategies and Actions

Outcomes

Establish and continuously
develop laboratories for
hands-on or interactive
learning, and reinforcement of
classroom didactics.

Experience with bioengineering data
acquisition and processing.
Develop laboratory safety and health
skills.
Team and individual laboratory
experience.
Better understanding of
bioengineering process design across
sub-disciplines in bioengineering.
Learn and implement experimental
design methods.
Clinical research and/or
laboratory experience, depending on
student interests.
Exposure to real life bioengineering
problems at institutions outside the
university through the extramural
internship program.
Develop project management and
presentation skills.

Develop an internship
program including both
internal internships within the
university and external
internships beyond the
university.
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Criterion 3. (a-k)
b, c, d, g, j, k

Assessment Methods/Metrics

b,d,e,f,g,h,i,j,k

4,7,8,17,18

2,7,8,13,15,16,18,26
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Strategies and Actions

Outcomes

Develop and improve a senior
year capstone design course in
bioengineering.

Learn components of design process
and implement them in a team effort.
Experience concept to prototype
development process.
Extended research laboratory
experience.
Provide interaction with research
scientists beyond the classroom.
Write research reports and develop
presentation of research.

Strengthen and broaden the
Undergraduate Summer
Bioengineering Research
Program.

Provide a seminar series in
bioengineering.

Students will be exposed to experts in
research, development, and
manufacturing in bioengineering.
Exposure to state-of-the-art research
on an academic level.

Department of Bioengineering

ABET 2000
Criterion 3. (a-k)
b, c, d, e, f, g, k

Assessment Methods/Metrics

d, f, g, i, j, k

4,5,12,19,26

f,g,i,j

1,2,3,4,8,10,13,18,26

3,8
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Figure 4: PROGRAM OBJECTIVE #4
Program Objective:
Provide an individualized education for students specific to their postgraduate goals (i.e., industry, graduate school or medical school).

Strategies and Actions

Outcomes

Design curriculum with
medical school track
containing the necessary
prerequisites/requirements
(e.g., life sciences,
laboratories, organic
chemistry sequence, etc.)
Interface students who will be
entering medical school to the
Pre-professional Health
Advisor in the University’s
Placement Service for
appropriate counseling.
Advise students who will be
entering graduate school
appropriately, assuring their
strength in math and
leadership.

Students seeking admission to
medical school obtain the necessary
prerequisites while also obtaining
sound education in bioengineering.

ABET 2000
Criterion 3. (a-k)
a

Students enroll in the Placement
Service’s pre-med program.

Students planning to attend graduate
school are adequately prepared for
advanced mathematics and
engineering, and are given
opportunities to serve in leadership
roles.
Encourage those students who Students will receive additional
will be entering graduate
laboratory experience above that
school to perform
provided by the required internship.
extracurricular work in a
bioengineering research
laboratory

Department of Bioengineering

Assessment Methods/Metrics
3,8,18,20,21,22

3,5,8,23

a

3,7,8,13,15,16,18,20

3,8,24

18

Strategies and Actions

Outcomes

Advise students who will be
entering industry
appropriately, assuring their
breadth and ability to work as
a team player.

Students planning to work in industry
immediately after graduation have the
breadth to be successful in a variety
of industries and are given
opportunities to work in team
projects.
Encourage those students who Students will receive additional
will be entering the industrial
industrial experience above that
sector to perform external
provided by the required internship.
internships in industry.
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ABET 2000
Criterion 3. (a-k)

Assessment Methods/Metrics
1,3,8,17

25
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B.2.7 Achievement of Program Educational Objectives
As mentioned, a complete description of our assessment instruments and how they are utilized will be
presented in the next section. Figure 5 relates the objectives to our curriculum. As a result of our
evaluation process and the identified needs in our curriculum, we have made some modifications to
our curriculum for the upcoming year. This new curriculum will be in effect for students entering
their sophomore year in the fall of 2000.
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Fundamental and Core Courses
Objectives
Fundamental Courses
#1
#2
#3
Mathematics (220, 230, 240, 250)
X
Physics (104, 105, 106)
X
Chemistry (960, 970, 310, 330)
X
Biol./ Phys. (050,060,150, 160,1250)
X
Engineering (11,12,020,135, EE31)
X
Humanities & Soc. Science
X
Core Bioengineering Courses:
BioE 1010: Bioinstrumentation
BioE 1410: Biosystems and Signals
BioE 1210: Biothermodynamics
BioE 1220: BioTransport Phenom.
BioE 1150: BioEngin. Methods
BioE 1630: Mech. Prin. of Bio.
Systems
BioE: 1250: Bioeng. Physiol. Lab.
BioE 1160: BioEngin. Design I
BioE 1161: BioEngin. Design II
BioE 1002: Bioeng. Internship
BioE 1085: Seminar

X
X
X
X
X

X
X
X
X
X
X

X
X
X

X
X
X

Bioengineering Electives:
BioE 1003: Industrial Internship
BioE 1050: Artificial Organs I
BioE 1051: Artificial Organs II
BioE 1064: Intro. To Biomech.
BioE 1095: Special Projects
BioE 1241: Soc. & Ethics in BioE
BioE 1380: Med. Imaging Syst.
BioE 1530: Biochem for Eng.
BioEng 1531: Fund. Biochem Eng
BioE 1580: Biomed. Appl. Sig Proc
BioE 1590: Biomed Appl. Control
BioE 1720: Biodyn. Of Movement

X
X
X
X
X
X
X
X
X
X
X

Bioengineering Graduate Courses
Electively Taken by Seniors
BioE 2061: Ergo. & Occup Biom.
BioE 2067 Musc. Biomechanics

X
X

Elective Courses Outside
Bioengineering (2 electives)

#4

X
X

X
X
X
X
X
X
X

X
X
X
X
X

X

X

X

X

X
X
X

Figure 5 -Meeting Objectives by Course in the Bioengineering Fundamental and Core
Curriculum.
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B.3 Program Outcomes and Assessment
The program outcomes are established and listed in tabular form in section 2, where we have tied
together the program objectives, outcomes, assessment methods and metrics, and the relationship to
ABET criteria 3(a-k). To summarize this complete set of outcomes:
Outcomes for Objective #1:
1.A Students will obtain a basic knowledge in biology and human physiology.
1.B Student learns fundamentals in mathematics, chemistry, and physics.
1.C Students learn basic engineering analysis.
1.D Mathematical learning is spread throughout the curriculum.
1.E Students expand their knowledge of the humanities and social sciences.
Outcomes for Objective #2:
2.A Students will master the basic knowledge in bioengineering including: a) Biomechanics, b)
Biosystems Analysis, c) Biotechnology.
2.B Students will gain an understanding of some social issues and implications in the bioengineering
field.
2.C Students will develop an expertise in a concentration area of bioengineering.
Outcomes for Objective #3:
3.A Students will gain experience in laboratory data acquisition, safety, teamwork, and experimental
design methods.
3.B Students will gain experience in a bioengineering clinical and/or research facility, be exposed to
real-life bioengineering problems, and develop project management and presentation skills.
3.C Students will learn components of design process and implement them in a team effort.
3.D Students will gain extended research laboratory experience through interactions with research
scientists beyond the classroom.
3.E Students will be exposed to experts in research, development, and manufacturing in
bioengineering.
Outcomes for Objective #4:
4.A Students seeking admission to medical school obtain the necessary prerequisites while also
obtaining sound education in bioengineering.
4.B Students will enroll in the Placement Service’s pre-medical program.
4.C Students planning to attend graduate school are adequately prepared for advanced mathematics
and engineering, and are given opportunities to serve in leadership roles.
4.D Students will receive additional laboratory experience above that provided by the required
internship.
4.E Students planning to work in industry immediately after graduation have the breadth to be
successful in a variety of industries and are given opportunities to work in team projects.
4.F Students will be provided the opportunity to acquire additional industrial experience above that
provided by the required internship.
The faculty have described how each of the program outcomes related to the outcome requirements
of ABET Criteria 3(a-k) within the course description contained in the Course Syllabi section of
Appendix I, and in Appendix III.O, course mappings. Figures 6 and 7 relate the curriculum to the
outcome criteria.
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Bioengineering Curriculum – ABET 2000 Objective #1 and #2
Outcome
Courses
1.A
1.B
1.C
1.D
1.E
2.A
2.B
Math 0220
X
X
Physics 0104
X
X
Chem 0960
X
Engr 0011
X
X
X
Hum/Soc Sci 1
Math 0230
Physics 0105
Chem 0970
Engr 0012
Hum/Soc Sci 2

X
X
X

Math 0240
Phys 0106
Engr 0135
Chem 310
Chem 330
Biosci 0150
Biosci 0050

X
X

Math 0250
EE 0031
BioEng 1210
BioEng 1630
Biosci 0160
BioEng 1410
BioEng 1220
BioSci 1270
BioEng 1250
Concentration
Hum/Soc Sci 3

X
X
X

X
X

X

X
X
X

X
X
X

X
X
X
X

X
X
X
X
X

BioEng 1161
Concentration
Concentration
Eng/Sci. Elective
Hum/Soc Sci 6
BioEng 1085*

X
X

X
X
X
X
X

X
X

X
X

X
X
X

BioEng 1002
BioEng 1010
BioEng 1150
Concentration
Concentration
Hum/Soc Sci 4
BioEng 1160
Engr 0020
Concentration
Eng/Sci. Elective
Hum/Soc Sci 5

2.C

X
X
X
X
X
X

X
X

X

X
X
X

X
X
X

X
X
X
X
X

Figure 6 - Meeting Outcomes by Bioengineering Course Curriculum for Objectives #1 and #2
(courses listed by term taken).
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Bioengineering Curriculum – ABET 2000 Objectives #3 and #4
Courses
Math 0220
Physics 0104
Chem 0960
Engr 0011
Hum/Soc Sci 1

3.A

3.B

3.C

3.D

3.E

4.D

4.E

4.F

X
X
X

X
X
X
X

X
X

Math 0250
EE 0031
BioEng 1210
BioEng 1630
Biosci 0160
BioEng 1410
BioEng 1220
BioSci 1270
BioEng 1250
Concentration
Hum/Soc Sci 3

4.C

X

Math 0230
Physics 0105
Chem 0970
Engr 0012
Hum/Soc Sci 2
Math 0240
Phys 0106
Engr 0135
Chem 310
Chem 330
Biosci 0150
Biosci 0050

Outcome
4.A
4.B
X
X
X

X

X

BioEng 1002
BioEng 1010
BioEng 1150
Concentration
Concentration
Hum/Soc Sci 4

X
X
X

BioEng 1160
Engr 0020
Concentration
Eng/Sci.Elective
Hum/Soc Sci 5

X

BioEng 1161
Concentration
Concentration
Eng/Sci. Electiv
Hum/Soc Sci 6
BioEng 1085

X

X
X

X

X

X

X

X
X
X
X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X
X
X

X

X

X

X

X

X

X

Figure 7 - Meeting Outcomes by Bioengineering Course Curriculum for Objectives #3 and #4
(courses listed by term taken).
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Since we are a new Department with our first graduating class this past year, the outcome and
assessment system that is in place is relatively new. As we gain more experience with our
instruments, we will be able to refine them. Obviously, evaluation of outcomes is an ongoing process
that begins with immediate assessment by faculty, primarily reflected in grades, and continues
through a series of surveys, concentration committees, student feedback, alumni feedback, and
industrial feedback. The grading system is traditional and requires little explanation. Student’s
grades are reviewed at the end of each term to assure that the student is progressing towards the
degree and is achieving the desired outcomes. Advisors meet with the students at least once during
each term one on one to discuss any deficiencies the student might have.

B.3.1 Assessment Tools
Surveys and Evaluations:
Surveys and evaluations are used to assess many of the outcomes. Our primary instruments, to-date,
have been student course Evaluations, Sophomore and Junior Surveys, and Focus Sessions. This past
year, we have implemented the Graduate Senior Exit Survey and Senior Design Course Evaluation as
well. Additional instruments that will be introduced this coming year include our Alumni Survey,
formal Graduating Student Focus Group and our new Instructor Course Evaluation. The following is
a brief description of these instruments.
Graduating Student Written Survey: This written survey is shown in Appendix III.P, along with
the compilation of the student opinions for our first graduates. This instrument is used to identify
problems with the overall curriculum. It was implemented for the first time in the spring of 2000,
and while this only included a few students and hence is of limited statistical value, it shows an
overwhelming support of the program by our graduates. In general, the students were very happy
with their education. We believe that this data begins to validate our objectives, strategies, and
outcomes.
Graduating Student Focus Groups: The School has for some time interviewed graduating senior
students. While we have had only a few graduates to date in the program, this past spring/summer
we graduated 16 students. Typically the Department Chair and/or Undergraduate Coordinator meet
with the students for a discussion session. Recently, as standard practice across the School, we have
started to use representatives from our freshman staff to run these focus group discussions, feeling
that this might provide for a more open and unbiased student perspective. The results of these
sessions are fed back to the faculty through the Chairman. This information is used to determine
changes in the program, changes in specific courses, or administrative changes as appropriate. This
past year we conducted an informal undergraduate group meetings, but plan to implement a formal
focus group methodology similar to that currently done in other departments in the School.
Alumni Survey: While we have had very few graduates to date, we believe that the alumni survey
process conducted by the School will be of value for continued improvement of our program, and has
already had an impact. Last summer, the engineering graduating classes of 1986 through 1997 were
surveyed as to:
a) their abilities as an engineer, and
b) their views of their education knowledge skills and habits.
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They were asked about their abilities and views at the present time and at their time of graduation.
This survey had a response rate of approximately 25%. The actual questionnaire is shown in
Appendix III.Q.
While the analysis of the results identified strengths and major weaknesses for each of the programs,
several items were fairly common. Major strengths identified included their present abilities as an
engineer and their basic science and math knowledge both now and at the time of graduation. A
major weakness was Advising and Career Counseling. As a result of this and other student survey
data, the school has embarked on a plan for improved academic advising, and has included this in it's
goals for 2000. Even though we had no graduates in this present survey, we believe that this
assessment mechanism will continue to improve, and the data that it provides will continue to
improve our program as well.
The Department of Bioengineering will also incorporate questions specifically geared towards
bioengineering in an addendum to the survey. It will be administered to alumni every 2 years and
will be constantly updated and re-evaluated. The first Bioengineering Alumni Survey will be in the
year 2002.
Sophomore and Junior Surveys: Recently, the School of Engineering has implemented a
sophomore and junior level survey. This form supplies data each year on the state of courses and
attitudes of students. These surveys and results for Bioengineering are shown in Appendix III.R and
Appendix III.S. Of particular interest is the Junior Survey Results. In general, the students
responded very positively to the program. However, specific problems can be identified in this
survey and addressed. For example, computer skills and ability to utilize engineering computational
tools was an area of concern for the students.
Focus Sessions: Once per year, the Undergraduate Coordinator meets with the individual classes
(sophomores, juniors, and seniors) to have an open discussion about the problems the students are
having. This informal setting allows students to voice concerns about the curriculum, faculty,
administration, etc. The Undergraduate Coordinator takes this information and discusses it with the
Chair, the Undergraduate Curriculum Committee, the Concentration Teams, and/or the faculty as a
whole, depending on the appropriate venue. Changes are then implemented as a result of this
process. In addition to bioengineering topics, student reactions to humanities and social science
courses will be recorded.
Senior Design Project Course Evaluation: The senior design courses (BioE 1160 and BioE 1161)
are a critical component of the learning experience in the department. This capstone course allows
the students to bring together much of what they have learned. In addition, the students learn new
engineering techniques and implement engineering methodologies. We have implemented a yearly
formal evaluation of the course, including course reviews by the students and a report written by the
faculty member administering the course. (See Appendix III.T for a copy of this years report.) This
report includes a short evaluation of the course including successes and problems. In addition,
written recommendations for improving the course are included. This report is reviewed by the Chair
and Undergraduate Coordinator, and then by the entire faculty at a faculty meeting. The course is
discussed and changes are made. Thus, the design courses are a departmental responsibility and not
the responsibility of just the faculty member administering the course. In addition, this format
provides a written history for the course so as the teaching faculty change, there is documentation of
success and implementation problems.
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Student Course Evaluations: Individual course evaluations are required for all undergraduate
courses. This evaluation is administered by the Office of Measurement and Evaluation for the
University of Pittsburgh, typically during one of the last classes of any term. (See Appendix III.U. for
example of form.) The faculty member is not present when this multi-question evaluation is given.
The faculty member usually receives the report including all comments four to six weeks after the
term ends. The numbers on the report are a reasonable indicator of teaching effectiveness. The
comments are helpful to individual faculty in revising and updating specific courses, but are not used
in the aggregate. The Office of Measurement and Evaluation does not allow these forms to be
included in any document not in their control. The evaluations are forwarded to the Chairman for his
evaluation as well. All faculty are encouraged to participate in one of the teaching workshops offered
by the School. Faculty who receive relatively low evaluations and new faculty are especially
encouraged to do so.
Student Supplemental Course Evaluations: A second short course survey form will be used to
address some of the specific questions on how our program curricula fits together, and how it builds
from the freshman year basic sciences and mathematics through the senior design courses. This is a
survey method that the Computer Engineering program has used for the past two years. Based upon
their success, we have adopted their form and modified it for use in Bioengineering. We will
implement this in the fall, 2000, for the first time. The primary use of this is to determine a consistent
and ongoing understanding of student views of the program, its integration, and its relationship to our
objectives A copy of the Bioengineering Supplemental Course Assessment Form (BioSCAF) is
included in the Appendix III.V. The results of this survey will be fed back to the program faculty and
will be used to better evaluate the integration of the different courses included in the program.
Instructor Course Evaluations: Instructor course evaluations are a new evaluation method
developed this spring and will be put in place in the Fall, 2000. This new instrument was developed
to document the impressions of the course instructor regarding the course and student preparedness.
Each course instructor will be asked to fill out a short evaluation of the course. (Appendix III.W)
This evaluation seeks to determine the strengths and weakness of the course, both from a teaching
perspective and from a student preparedness perspective. Instructors are asked to indicate the topics
that were covered in the course, the prerequisite background knowledge needed by the students, and
the performance of the students as a class. This information is then used to evaluate the curriculum
and to potentially make changes in prerequisite classes. The idea for this evaluation method came
from our informal interviews of the instructors over the past two years. This informal process has led
to effective changes implemented by the curriculum committee. (See Evaluation Process Section for
examples of successful use of this information.) This year it was decided to make this a documented
formal process to provide a historical record of the provided information.
External Bioengineering Advisory Committee: The External Advisory Committee will review the
strategic plans for the undergraduate program and makes recommendations on improvements and
changes in the curricula. These are incorporated into the individual courses by the faculty. In
addition, the advisory committee will review the Program Objectives, and their comments are
incorporated into the present version.
Placement Data: We have very limited data on student placement, although all very positive. We
monitor the occupational goals of our students and document their success in attaining these goals.
For example, our students will go either to graduate school, medical school, or into industry.
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Monitoring the degree to which the student’s goals are attained, and how the program can match their
undergraduate needs to attain these goals is a critical component of our program. Of our 16 graduates,
eight students will be attending Graduate School this fall, four students will be attending Medical
School, one student will be entering the M.D./Ph.D. program at Georgia Institute of Technology, and
three students will be working in industry.
We plan to continue this process. We will record the placement of our students and feed this back to
the faculty as a whole. We anticipate that this could have an impact on the construction of the
curriculum and the advising process.
Other Data: There are other traditionally available data that are used that can lead to change. Two
examples are enrollment figures and informal faculty feedback. Over our first three years,
Bioengineering enrollment has remained fairly steady at about 28 – 30 students per class. The
entering QPAs and SAT scores is one way of evaluating the quality of our students upon entering the
program. As of May 2000 the average SAT scores for our Senior, Junior, and Sophomore classes
were 1341, 1255, and 1302, respectively. We plan to track this data, along with high school class
ranking to determine the quality of students we bring into the Department. For our students that go
on to Graduate School or Medical School, we will also acquire their GRE and MCAT scores. We
will review these scores to note any potential deficiencies in our curriculum in preparing these
students.
School Board of Visitors: The School’s Board of Visitors has an illustrious cadre of industry
leaders. This includes the CEO of USX, the former CEO of Westinghouse Electric, and the former
CEO of Consolidated Natural Gas among other similar engineering leaders. Many of these people
also sit on the University Board of Trustees as well.
This group has reviewed the School plan, coupled with the ABET objectives. They have made
recommendations for change, and these recommendations have been incorporated into the objectives
and strategies for the School, and for the individual programs.
Summary: To summarize all of this in a somewhat more compact form, we have created the
following tables (Tables 2 and 3) that maps the specific assessment tools to the individual program
outcomes. The alumni survey has had no effect as of yet because until this past year, we have had no
alumni. The school board effect is better reflected in the overall school goals and objectives as
opposed to those of the individual program.
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Table 2: Link between Assessment Tool and Outcomes for Objective #1 and #2.
Objective #1
1A 1B 1C
Outcome Assessment tool
Senior survey
Focus groups
Alumni survey
Soph/Jun. Survey
Soph/Jun Focus
Senior Design Evaluation
Student Course Evaluation
Student Suppl. Course Eval
Instructor Course
Evaluations
Advisory Committee
Placement Data
Other Data
School Bd. Visitors

1D

1E
X
X

X
X
X
X
X

X
X

X
X

X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

Objective #2
2A 2B

2C

X
X
X

X
X
X

X
X

X

X

X

X
X

X

X

X

Table 3: Link between Assessment Tool and Outcomes for Objective #3 and #4.
Objective #3
3A 3B 3C
Outcome Assessment tool
Senior survey
Focus groups
Alumni survey
Soph/Jun. Survey
Soph/Jun Focus
Senior Design Evaluation
Student Course Evaluation
Student Suppl. Course Eval
Instructor Course
Evaluations
Advisory Committee
Placement Data
Other Data
School Bd. Visitors

3D

3E

X

X

X

X

Objective #4
4A 4B 4C
X
X
X

X
X

X

X
X

X
X
X

4E

X
X
X

X
X
X

4F

X

X
X
X
X

X
X

X
X
X

4D

X

X

X
X

X

X
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B.3.2 Evaluation Process:
The Department of Bioengineering has had a system to evaluate the undergraduate educational
program since its creation in 1998. This system has influenced the administrative structure of the
Department, including: 1) the formation of Concentration Teams to oversee the curricular
requirements and offerings in each of the three concentration areas, 2) an Undergraduate Curricular
Committee that oversees the curriculum as a whole and identifies specific problems, 3) an
Undergraduate Coordinator, and 4) an Educational Administrator. The system and structure that is in
place provides a good method for evaluation and action on the data that is being collected and will be
collected. Figure 8 presents a diagram of the administrative structure that is used to implement our
improvement process. The undergraduate coordinator (Mark Redfern) has primary responsibility for
the undergraduate program, with the Chairman’s oversight. Our Educational Administrator (Lynette
Spataro) assists Dr. Redfern with the day-to-day administration of the program. Ms. Spataro also
assists Dr. Harvey Borovetz with the Graduate Program as well. Drs. Savio Woo and Richard Debski
run the Undergraduate Internship/Mentorship Program with the assistance of approximately 50 % of
Ms. Andrea Soltes’ time as the Internship Administrator. There are three concentration teams, one
for each concentration, whose primary responsibility is to evaluate and propose modifications to the
concentration area, including course content and course selection. Recommendations from these
teams are reviewed by the curriculum committee and by the full faculty of the department before
implementation. The Curriculum Committee is made up of the Undergraduate Coordinator, the
leaders of each concentration team, and one rotating member of the faculty. The Curriculum
Committee’s primary responsibility is evaluating the core courses and the curriculum as a whole.
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Jerome Schultz

Chairman

Harvey Borovetz

Mark Redfern

Savio Woo & Rich Debski

Graduate Coordinator

Undergraduate Coordinator

Internship Coordinators

Lynette Spataro

Andrea Soltes

Educational Administrator

Internship Administrator

George Stetten

Michael Sacks

William Wagner

Biosystems
Concentration Leader

Biomechanics
Concentration Leader

Biotechnology &
Artificial Organs
Concentration Leader

Concentration Team

Concentration Team

Concentration Team

Biosystems

Biomechanics

Biotechnology & Artificial
Organs

George Stetten
Bob Boston
Dave Brienza
Richard Hall
Paul Kinahan
Pat Loughlin

Michael Sacks
Gina Bertocci
Rich Debski
Ken Fischer
Lars Gilbertson
Mark Redfern
David Vorp
James Wang

William Wagner
Mohammad Ataai
Harvey Borovetz
Dan Farkas
Bill Federspiel
Jack Patzer

Undergraduate Curriculum Committee

Undergraduate Coordinator: Mark Redfern
Biosystems Leader:
George Stetten
Biomechanics Leader:
Michael Sacks
Biotechnology Leader:
William Wagner
Rotating Member:
William Federspiel
Figure 8: Undergraduate academic administrative structure in the Department of
Bioengineering.
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Another way to conceptualize the evaluation process that is in place is having different levels:
individual course evaluation, concentration curricular evaluation, departmental curricular evaluation,
and extra-curricular evaluation. Each of these levels is evaluated in our Department. The following
is a brief description of how that evaluation process is implemented.
Course Evaluation: Course evaluation is performed on three levels: faculty performance, course
content, and student preparedness. Faculty performance is evaluated by the Chairman each semester.
He uses primarily student course evaluations and instructor evaluations. Additional input may come
from the focus sessions with the students. Course content is evaluated by the curriculum committee
and, if appropriate, by the concentration teams. The instructor evaluations and syllabi are used to
determine if the topics covered and the necessary prerequisite knowledge areas integrate
appropriately into the program. Student preparedness is evaluated again by the curriculum
committee and, if appropriate, by the concentration teams. Instructor evaluations are used as the
basis with input from the instructors. Curricular changes are suggested across courses if necessary.
Concentration Evaluation: An evaluation of the knowledge content and course requirements for
each concentration area is performed at least once per year. Each concentration committee evaluates
the courses within its concentration requirement and determines if any changes need to be
implemented. The committee uses data from instructor course evaluations, feedback from the focus
group meetings, and informal input from faculty teaching courses in the area. We anticipate that the
concentration committees will also use data from the senior exit surveys and alumni surveys. This
evaluation system has worked very well. Each committee is comprised of faculty that teach courses
and perform research in that area. Thus, there is great interaction among the faculty within the group
that fosters very good understanding of the strengths and weaknesses in the concentration. This is of
critical importance since the concentration requirements include courses not only in bioengineering,
but also from other departments. Integration across departments can be difficult. For example, the
biomechanics concentration requires courses in mechanical engineering that have certain
prerequisites. The concentration committee evaluates the preparedness of our students for certain
courses and ensures that the students will get the desired knowledge from each course.
Curricular Evaluation: The curriculum as a whole is evaluated by the undergraduate curriculum
committee. The committee meets at least twice per year and evaluates the content of the curriculum,
its strengths and deficiencies. The undergraduate curriculum committee uses data from the instructor
evaluations, faculty input, and suggestions from the concentration committees. The committee
examines the desired knowledge base, the topics covered in each course, and the prerequisite
knowledge in each course. Again, we anticipate data from the senior exit surveys and alumni
surveys will also be used as soon as they are established. The committee also needs to keep up to
date with changes ongoing within the School of Engineering in order to be able to coordinate our
curriculum with changes at the School level. Recommendations from the committee come on two
levels. First, changes to the BioE curriculum are presented to the Chairman and then presented to the
full faculty for discussion. Upon final approval by the faculty, changes are implemented by the
undergraduate coordinator. Second, the committee recommends changes at the School level that
would be helpful to the Department of Bioengineering. These recommendations are again presented
to the Chairman and faculty, then are forwarded on to the Dean and the appropriate School of
Engineering academic committees.
Example of Curricular Change Process: Changes made in this past year are a good example of
effectiveness of this process. As previously mentioned, one weakness in our program that was
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identified was the lack of knowledge in circuit theory. This was identified at the course evaluation
level and then at the concentration committee level. While changes could be made at the course level
to incorporate more basic circuits into the existing courses, it became apparent that other global
curricular changes would be better. The curricular committee then addressed the issue and
recommended that a full course in circuit theory be included in the curriculum and that
Bioinstrumentation be moved to the Junior year. However, in order to implement this change, it was
necessary to make room for this new course in the curriculum. The committee proposed to change
the basic Statics/Dynamics and Materials two-course sequence requirement to a one course
requirement integrating Statics and Materials. This was in line with a School effort to revise the
Statics/Dynamics and Materials sequence on a School-wide level. The curriculum committee then
requested input for the Biomechanics concentration committee to ensure that any necessary
mechanics material potentially lost in this process would be included in other biomechanics courses.
Mechanics material necessary for all bioengineering students was incorporated into the core
biomechanics course (BioE 1630) and material necessary for biomechanics students was incorporated
into the biomechanics concentration courses. Thus, the solution of the circuits problem required
coordination at the Bioengineering curricular level, within the concentration areas and interactions at
the School level. The process that is in place proved to be an effective method for implementing this
change.

B.4 Professional Component
The Bioengineering program, in conjunction with its program objectives, offers a curriculum with
course content that fulfills the four specific objectives that the Department believes contributes to the
preparation of bioengineering engineers with strong technical skills and the ability to comprehend
and participate in the technical and social developments of the future. The Basic-Level Curriculum is
given in Appendix I Table 1. Technical Electives and their design content are listed on the page
following the curriculum.
Objective #1 is to attain a competency in the fundamentals of science, engineering, and the
humanities. This includes basic mathematics, chemistry, and physics, as well as fundamental
engineering. In addition, students need a solid understanding of the life sciences. These
fundamentals are important as part of a solid education, but also as a foundation for higher level
courses in Bioengineering. The challenge in Bioengineering is to combine competency in
engineering, basic science, and the life sciences. We feel it is important that these fundamentals be
established as early as possible in the curriculum, then reinforced in the upper level courses taken
later in schedule. Thus, the curriculum focuses on fundamentals primarily during the first two years
of the program; although non-departmental engineering science and design courses are continued
through the third year and computers are involved throughout the curriculum. Mathematics and
physics are completed by the end of the sophomore year. We introduce life sciences in the
sophomore year with 2 semesters of basic biology, including a laboratory. In addition, we require
organic chemistry early in the sophomore year. Basic engineering topics covered in the sophomore
year include materials and statics (Eng 135) along with basic circuit design (EE 31). Students attend
Bioengineering seminars throughout to gain information on the various aspects of bioengineering,
both in research and industry. The first Bioengineering courses are seen by the students in the second
semester of the sophomore year.
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Note that there is some variance in the curriculum in the sophomore year, depending on the students’
interests and background. First, students with interests in the Biotechnology Concentration Area are
encouraged to take Organic Chemistry II in the Spring of the Sophomore year and move BioE 1630
into the Junior year. This course sequence allows these students to take course sequences in the
Junior year that pertain to biotechnology and require Organic Chemistry II. In addition, students
considering Medical School upon graduation are encouraged to take Organic Chemistry II in the
Sophomore year as well in order to fulfill requirements for MCATs and Medical School entrance. Of
course, there are many permutations of schedules due to advanced placement credits and other
individual situations. These scheduling concerns are addressed by Dr. Redfern through individual
advising.
It is worth noting that the process of achieving Objective #1 has been, and will continue to be, an
evolving one. Curricular changes occur through the evaluation and modification to the program. For
example, in 1998, we required 2 semesters of Human Anatomy & Physiology with laboratory (Nurs
11 and 12) in the Sophomore year and 1 semester of Biology (Biosc 150). This was established to: 1)
give the students a strong physiology background, 2) provide solid anatomical laboratory experience,
and 3) give basic biology. However, after review of the curriculum in 1999 by the Curriculum
Committee and finally by the full faculty, there appeared to be inadequacies in biology. Therefore a
curricular change was made to require two courses in biology and one course in Physiology.
However, this necessitated finding a one semester course in Human Physiology. Dr. Redfern worked
with Dr. Yates from Biosciences to ensure that a newly created course (BioSc 1270) would be
appropriate for our students and then incorporated this course into the curriculum. However, at that
time there was only a physiology laboratory associated with BioSc 1250 for Honors students, thus
limiting the opportunity of our students to gain a laboratory experience. We then worked with Dr.
Yates to establish a separate Human Physiology Laboratory Course (BioE 1250) for our students.
This course will be given for the first time in Fall, 2000. We have developed this laboratory course to
include both basic human physiology components that are also given to the Honors Bioscience
students and systems physiology from a more analytic, bioengineering approach. This laboratory
course will be co-taught by Dr. Yates from biosciences and Dr. Sanjeev Shroff from Bioengineering.
We are very excited about this course and feel that this will evolve into a model for other
Bioengineering programs. In addition, certain bioengineering aspects of the laboratory will probably
get incorporated into the traditional laboratory given to the Honors students by Dr Yates. Thus, the
content and presentation of the fundamental life sciences is another example of the continuous
evaluation and modification process found within the Department.
Another important dynamic in the curriculum is in the area of fundamental engineering. As
highlighted in the previous section, we have been evaluating the competency of our students in
engineering materials, mechanics and electronics. We have found through our review process at the
curriculum committee level that our students have been deficient in basic circuit theory. We have
attempted to rectify this problem by including more basics in the Bioinstrumentation course,
however, this then limited the “instrumentation” aspects of the course. As previously detailed (See
Section 3: Evaluation Process), we worked with the School and within the Department to develop a
solution. Students, starting this fall, will take Eng 135 in place of Eng 13 and 14 and then will take
EE 31, which is a full course in basic linear circuits. We then moved the Bioinstrumentation course
to the Junior year and will bring the course content to a higher level. The sacrifice here is in a
reduced amount of mechanics and materials. In particular, most dynamics is removed from Eng 135.
We plan to incorporate the important fundamentals missing in ENG 135 into our courses, particularly
BioE 1630. This new curricular change will be monitored closely to evaluate its success. We
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believe the evaluation system in place in the department will be able to monitor the affects of this
curricular change and modify the curriculum appropriately, in terms of course content, course
sequencing, and course choice.

Objective #2 is to provide both a broad knowledge of the technical and social principals of
bioengineering as well as a focused education in one concentration area within bioengineering.
Our program emphasizes both breadth and depth in bioengineering. Students obtain a breadth of
knowledge in bioengineering through our core bioengineering course requirements. These courses
cover basic concepts and topics in bioengineering. Again, the curriculum committee regularly
reviews the content of these courses to ensure that the fundamentals of bioengineering are being
taught. Feedback from the senior design class, student focus groups, and faculty are used in this
evaluation. We anticipate that the alumni surveys and the visiting committee will also be
instrumental in this process.
Sequencing of Bioengineering Core courses is one important aspect that is evaluated by the
Department. Certain courses require more fundamental skills than do others. For example
Biotransport and Biosystems cannot be taken in the Sophomore year because of its high dependence
on differential equations. As noted above, we have recently moved Bioinstrumentation into the
Junior year because of a need for fundamental circuit theory. This aspect of our curriculum
(prerequisite knowledge and appropriate sequencing) is a priority of the curriculum committee in its
construction of the curriculum to meet objective #2. We feel that the implementation of the instructor
Course Review Survey will be very helpful in this aspect of our curricular review and maintenance.
In addition to providing a breadth in bioengineering, we also require depth in a area of concentration.
This is accomplished by the student by fulfilling a concentration requirement in one of three areas:1)
biomechanics, 2) biotechnology and artificial organs, or 3) biosystems. In order to fulfill this
requirement, the student must take a prescribed set of six courses (see Concentration Requirements
Appendix III.B). These concentration requirements are designed to give the student some depth in a
particular area of the student’s interest. The concentration requirements are developed and
maintained by the concentration committees. This is a very active process. The concentration
committees meet at least twice per year (and usually more often) to discuss the curriculum and its
effectiveness. We believe this structure has been very successful. The concentration leaders relay
the recommendations of the committees to Dr. Redfern and the curriculum committee where the
potential influence of any changes in the concentrations on the program as a whole are discussed.
Any recommended changes are brought before the full-faculty before implementation.
A new option that is being integrated into the concentration requirements is the ability to do minors in
other departments. This is a relatively new opportunity offered within some departments within the
School. Each concentration group is reviewing the requirements for the minor and how that could be
integrated into the concentration requirements to allow interested students to obtain minors in other
departments. Examples are a minor in EE within the Biosystems concentration.
Objective #3 is to provide an educational experience beyond the classroom to deepen an
understanding of technical and non-technical issues in Bioengineering processes and design.
This is a particularly important objective in our program. We feel that bioengineering cannot be
learned without hands-on experience. Thus, we have focused on allowing our students opportunities
for these hands-on experiences. This is accomplished through laboratory components of courses,
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required internships, optional industrial internships, extracurricular research opportunities, and
integration of students in the bioengineering-related facilities within the University and Medical
Center.
Internship/Mentorship Program: The Internship/Mentorship Program is a key component to
meeting objective #3. The goal of this program is to enhance the standard undergraduate curriculum
by providing students with several competitive advantages for their careers after receiving a bachelor
degree in engineering. These advantages include: 1) a faculty mentor, 2) Intramural Internships internal internships within the university, and 3) Summer Industrial Internships, as well as enhanced
research opportunities (Whitaker – Undergraduate Summer Research Program). These programs
develop project management and presentation skills as well as provide interaction with research
scientists beyond the classroom. Dr. Savio Woo and Dr. Rich Debski administer the program with
the aid of an administrative assistant (Andrea Soltes).
Mentorship: All undergraduate students in the Department of Bioengineering are assigned a mentor
at the sophomore level, who will serve as a resource and friend until graduation. The goal is to
provide undergraduates with a “graduate student experience” which includes academic and career
advice as well as a role model. Students are matched with a mentor based on their career goals and
interests - academics, industry or medicine - and are encouraged to identify their interests early. This
gives them a “head start” towards successful careers. The program benefits from the proximity to the
hospitals and their clinical facilities as well as the large number of medical doctors who have
volunteered to be mentors. The mentors’ role involves providing guidance on choosing appropriate
senior design projects, internships, and novel academic and research opportunities.
Over 50 faculty members have volunteered for the program. All mentors are required to read
“Adviser, Teacher, Role Model, Friend: On Being a Mentor to Students in Science and Engineering”
published by the National Academy of Sciences, National Academy of Engineering, and Institute of
Medicine in 1997 to prepare themselves for this program. Students are asked to meet with their
mentor a minimum of once every three months and the Mentorship/Internship Program collects
feedback from students and faculty in order to improve this program in the future. Appendix material
related to the Mentorship program include Mentorship/Internship Guidelines for Students, Sample
Faculty Commitment Sheet, and Sample Student Interview Sheet (Appendix III.X).
Intramural Internship Course: The Intramural Internship course (BE1002) enhances the students’
educational experience by providing “hands-on” experience in a clinical or basic research
environment. All students are required to take this 3-credit course during their Junior year or during
the summer prior to their junior year. Over fifty investigators have committed almost 70 positions for
students to consider in multi-disciplinary environments that include the Schools of Engineering,
Medicine, Health and Rehabilitation Sciences, Dental, and Education. Throughout the course,
students interact with graduate students, clinicians, and faculty while learning experimental,
statistical, and analytical techniques. The course projects also incorporate many ethical issues when
the students are asked to work with subjects and handle specimens or tissue. Students are required to
submit a technical report describing their internship experience and give a formal presentation at the
end of the semester. (See Appendix III.X) During practice presentations, students are asked to
critique their peers’ presentations and ask at least one scientific question. A panel of three faculty
members evaluates the presentations at the symposium that is open for all students to attend. (See
Appendix III.X for faculty evaluation example) One additional benefit of this course is that
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approximately 50% of the students continue their research projects following completion of the
course.
Whitaker Undergraduate Summer Research Program: For more than six years, the Department
of Bioengineering at the University of Pittsburgh has provided students of all levels who are
interested in Bioengineering with the opportunity to perform research during their summer break.
(See Appendix III.X) In the past, a wide spectrum of projects ranging from “Attempting to Increase
the Productivity of Haloalkane Dehalogenase in the Gas Phase” to “Creation of a 3D Volume Mesh
of a Human Head” have been done. This allows students to participate in research activities that are
stimulating, to learn multidisciplinary teamwork, and to obtain work experience that could influence
their future academic or professional pursuits. The summer culminates with the students making a
formal presentation and writing an abstract on the work they performed over the summer. The
Summer Research Program Abstract Book will be available at the Site visit for review. During the
summer of 2000, the Department of Bioengineering will support the projects of fourteen students.
Once again, many students continue their research projects during the Fall and Spring semesters
following completion of the course with the same advisor.
Summer Industrial Internships: Summer Industrial Internship program is a new initiative for the
Department. It will provide students with early work experience in industry to accelerate their
professional maturity and understanding of the industrial work ethic and environment. Students are
not required to participate in this program, however, it is highly recommended for those desiring to
participate in industry after graduation. This internship can take place during the summers prior to
their Junior and Senior years to help prepare the students for their design courses. These activities
should also give each student the opportunity to create professional contacts, boost their confidence,
and enhance their future employment chances. Presently, six companies have committed their
resources to the program with another fifteen potential partnerships to be built prior to its inaugural
year.
Hands-on Laboratory Experiences: The laboratory experience is also important to our program.
We continue to develop laboratory facilities and courses for our undergraduates. Basic required
courses with a laboratory experiences include Biology (Biosc 050), Organic Chemistry (Chem 320),
Physiology (BioE 1250), Bioinstrumentation (BioE 1010); Bioengineering Methods and Applications
(BioE 1150); Bioengineering Design (BioE 1160 and 1161). In addition, many of the concentration
courses include some laboratory experience as well (see syllabi for details). As detailed in the
Facilities Section, we continue to devote a significant amount of recourses to the maintenance and
development of our laboratory capabilities.
Bioengineering Design Course: Our Bioengineering Design course sequence (BioE 1060 & 1061)
offer a great hands-on experience to the students. We have recently completed a new state-of-the-art
Biodesign facility to be used with this course. This laboratory offers multiple computer design tools
commonly used in various aspects of bioengineering. Students will be taught many of these software
tools and be able to incorporate them into there design projects. In addition, the students will be
exposed to the Keck Rapid Prototyping facility, and be taught the fundamentals of rapid prototyping.
The Rapid Prototyping laboratory is physically next to the Bioengineering Design Laboratory and
directly linked electronically. Thus, the students will now learn rapid prototyping as part of their
design experience.
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Objective #4 is to provide an individualized education for students specific to their
postgraduate goals (i.e., industry, graduate school or medical school). We recognize that our
students have diverse post-graduate goals and we design the curriculum to prepare oru students to
meet those goals. For example, about 30 % of our students desire to go on to Medical School after
graduation. We ensure they are prepared to compete for entrance to a medical school and success
once they are accepted. We do this by designing our curriculum to include course material essential
for medical school for those students. We also provide specific advising for these students to ensure
they are taking the right courses and the right load for that particular student. Maintaining an
adequate grade point is required to be considered for acceptance, so the abilities to the student are
taken into consideration in advising on course load each term. In addition, we have developed a close
relationship with the pre-professional office at the University. This office has a pre-medical advising
and mentoring program that is extremely useful for students desiring to go on to medical school. We
encourage our pre-med students to enroll in this program. We also have the director of this program
and the Assistant Dean of the M.D., Ph.D. Program speak to our students at the seminar each year to
further encourage our students to participate. Requisite volunteer work at our medical center is
essential for pre-med students and is handled through this office as well. Finally, we attempt to place
premed students in clinical engineering internships in BioE 1002 to gain greater contact with the
clinical aspects of bioengineering. (For example, placing them in the clinical cardiovascular
engineering program at the medical center.)
For students interested in going to graduate school, we place these students in internships and design
projects in research environments that are relevant to their interests. For example, students interested
in graduate studies in artificial organs are linked with the research efforts in artificial organs in the
Medical School and Medical Center and McGowan Center for Artificial Organ Development.
Extracurricular work in research laboratories is also highly encouraged for these students as well.
Students who desire to enter the private sector are encouraged to develop a breadth of skills that will
be useful. In addition, these students are encouraged to talk to faculty in the area of interest of the
student. For example, a student interested in entering the orthopedic appliance industry is linked with
the faculty in the Musculoskeletal Research Center. It is hoped that this relationship will lead to a
greater development of skills that would be useful to the student in that occupation and that a
knowledge of appropriate companies would be developed in order to target the appropriate
companies for employment. As previously discussed, the Department is also developing an
extramural industrial internship program for students interested in entering the industrial sector.
Students are being encouraged to take an industrial internship to gain experience in the private sector.

Communication skills are an important aspect of training engineering students. We have
incorporated education in these skills throughout our curriculum. For example, formal reports and
presentations are part of the intramural internship course (BioE 1002). Students are taught how to
write reports and presentation skills. Students present their projects at the end of the internship to the
faculty and their peers. This is done in a formal setting using visual aids such as PowerPoint.
Student presentations are critiqued and graded. The Bioinstrumentation (BioE 1010) and
Bioengineering Methods and Applications (BioE 1150) require written reports for each laboratory
assignment performed throughout the course. The Biodesign courses (BioE 1160 & BioE 1161)
include a formal proposal and the end of the first semester (in the STTR format) and a formal report
and presentation at the end of the second semester. We feel our students are sufficiently prepared in
both written and oral communications skills upon graduation.
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Teamwork is incorporated in a number of the laboratory and design courses. Most laboratories are
performed in teams. Students often also learn teamwork in their internship projects, working with
others within the laboratory or clinical structure. Often they are working with graduate students and
with other undergraduates as part of this experience. However, the most significant training in
teamwork is a combination of BioE 1150 in the Junior year and BioE 1160 & 1161 in the Senior
year. Team projects are incorporated into Bioengineering Methods and Applications (BioE 1150) in
the Junior year. Students are exposed here to teamwork in conducting experiments and writing the
resulting reports. In fact, students in BioE 1150 are asked to “grade” the performance of the other
members of their team as far as contribution and effort to the overall project. This experience lays the
foundation for team design projects are performed throughout the senior year in the Biodesign
courses (BioE 1160 & 1161).
General Education: Throughout the undergraduate program, a strong sequence in the humanities
and social sciences is required to provide a balanced, general educational component so that the
graduate may participate creatively in society and become both an informed and effective citizen.
Each student is required to complete a minimum of six humanities and social sciences courses in
addition to the required communications course. These courses must be selected from an approved
list of over 400 such courses offered by the College of Arts and Sciences. This list is reviewed and
updated by a School of Engineering faculty committee each year to insure that courses are of the
highest quality, and require sufficient educational interaction from the student. We believe that this is
a very positive aspect of our program, because we have such a large and high quality Arts and
Sciences College that can offer the student a tremendous number and variety of courses.
Every faculty advisor is provided with both the list of acceptable courses and a complete description
of each course that is offered. Finally, as a part of the faculty advising process, we encourage the
student to consider this component of his/her program as a cluster, centered around a particular
theme, in support of their own personal or professional goal. This is in concert with the ABET Association of American Colleges Project recommendations on the humanities and social sciences.
Although the issues of economic factors, safety, reliability, ethics, and social impact are discussed in
many engineering course as these relate to the particular technical topic under consideration, the
undergraduate program also includes several other mechanisms to reinforce the coverage of these
concepts. The humanities-social science requirements cause our students to interact with other nontechnical students and faculty in the university community. It helps them to understand the differing
ways in which people think about society.
Finally, the undergraduate seminar is used to present a number of these concepts. This seminar is
required of all undergraduates. Guest speakers, case studies, and activities to stimulate discussion
have used a number of approaches, including formal lectures. We have had speakers from the federal
Food and Drug Administration, industry, and academia who discussed safety and ethical issues in
product design. Dr. Rosa Pinkus from the Center of Medical Ethics at the University of Pittsburgh
gives a series of lectures in the Biodesign course (BioE 1160), presenting case studies for discussion.
She has also collaborated on a text of ethics case studies for engineering, and has developed ethics
courses. In particular, she has developed a bioethics course (BioE 1241) that our students are
strongly encouraged to take. In the future, we hope to make this course a required component of our
curriculum.
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This year the University has acquired two additional items. The first is a video tape called “The
Truesteel Affair,” which describes an actual case involving a young engineer facing a conflict
between social pressures and his professional judgment. The second is an interactive CD-ROM,
“Dilemma in the Workplace,” which presents ethical situations and allows students to make choices
that direct the story, leading to an understanding of the consequences of different choices. We plan to
evaluate these items to determine our utilization of these materials in the seminar next year.
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B.5 Faculty
The B.S. Degree in Bioengineering is administered by the Department of Bioengineering in the
School of Engineering. However, the Department was established as an independent entity in 1998.
Previous to that time, our programs were managed under the auspices of the Bioengineering Program
that had an Executive Committee consisting of Jerome Schultz (Chairman), Savio Woo (Vice
Chairman for Research), Harvey Borovetz (Vice Chairman for Graduate Studies) and Mark Redfern
(Vice Chairman for Undergraduate Studies). When the Department of Bioengineering was
established, it was allocated eight full-time faculty positions. So far, seven of these positions have
been filled, and we are actively recruiting for the eighth position. Since the inception of the
Bioengineering Program in 1988, a number of faculty members from the Schools of Engineering,
Medicine, and Health and Rehabilitation Sciences have served as instructors in our courses and
research advisors for our students. Many of these faculty members now have secondary
appointments in the Department of Bioengineering. A list of Bioengineering faculty is given below.
Name
Full – Time
Appointment
Harvey Borovetz
Daniel Farkas

Rank

Expertise

Professor
Professor

Mark Redfern
Michael Sacks

Associate Professor
Assistant Professor

Jerome Schultz
Sanjeev Shroff

Professor
Professor

George Stetten

Assistant Professor

Cardiovascular bioengineering
Automated light spectroscopy, digital image
processing, optical probes
Postural Control, Biomechanics, Ergonomics
Quantitative microstructure-mechanical
properties of native, biologically derived, and
tissue-engineered soft tissues
Biosensors
Arterial stiffness and cardiovascular function
in the elderly
New methods for shape analysis and their
application to Real-Time, 3D
echocardiography

Active Secondary
Appointment Faculty
Mohammad Ataai
Robert Boston

Professor
Associate Professor

David Brienza
Rory Cooper
Richard Debski

Associate Professor
Professor
Assistant Professor

William Federspiel

Associate Professor

Ken Fischer
Joseph Furman

Assistant Professor
Professor

Mathematical modeling of biological systems
Clinical applications of sensory-evoked
potentials
Biomedical instrumentation
Rehabilitation engineering
Combined experimental and computational
approach to the function of
capsuloligamentous structures at the
glenohumeral joing
Cardiopulmonary bioengineering; artificial
lung research
Bone tissue mechanics
Digital signal processing systems analysis for
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Lars Gilbertson
Paul Kinahan

Assistant Professor
Assistant Professor

Patrick Loughlin

Associate Professor

S-Y Pan

Assistant Professor

Mingui Sun

Associate Professor

William Wagner

Associate Professor

James Wang

Assistant Professor

Savio Woo

Professor

human vestibular physiology
Spine biomechanics
Strategies for clinical oncology imaging with
3D PET
Signal processing;control systems for
biomedical applications
Optical coherence tomography (OCT),
bioimaging techniques
Neurophysiological modeling, signals,
systems, and images
In-vivo thrombotic mechanisms associated
with ventricular assist devices
Mechanism of tendonitis induced by repetitive
motions/loading
Musculoskeletal research; nonlinear material
properties of biological tissues

Thus the Department of Bioengineering has more than 20 faculty members that participate in its
various programs. Currently all the full-time faculty teach bioengineering courses and about eight of
the part-time faculty teach courses in our program. As our Department matures we plan to have most
of the required core courses in the undergraduate curriculum taught by the full-time faculty. The
elective undergraduate courses that comprise the three concentration areas will be taught by both
groups of faculty. The part-time faculty plays an important role in the program as their specific areas
of expertise allow us to provide a rich range of course offerings in this segment of our curriculum.

B.6 Facilities
The Department of Bioengineering, together with the other eight engineering programs of the School,
is housed in Benedum Engineering Hall. This modern complex includes a 14-story tower, and
separate 524-seat auditorium. This facility contains the classrooms, laboratories, engineering library,
computer laboratories, and faculty and administrative offices, and is where students enrolled in the
program receive most of the technical component of their education. The building, completed in
1970, has been expanded and remodeled as needed.
The total amount of space allocated to the School of Engineering has increased from 150,000 square
feet to a projected 199,500 square feet for academic year 1999-2000. The major increase in space
resulted from the acquisition of Benedum Hall’s basement level that began in 1996 and was recently
completed. This 30,000 square foot area, which had been occupied by the University’s Facilities
Management offices and trade shops, was mostly in need of renovation, and is being turned into
classrooms, laboratories, and offices. In particular, almost all student services, including the
Freshman Engineering Program, Cooperative Education Program, Impact Program, Study Abroad
Program and Continuing Education Program have been relocated to this area. The School now
occupies over half of the area. The remaining space is scheduled for renovation through 2000, the
results of which provide the undergraduate bioengineering program with additional new laboratory
space.
Classrooms and offices occupy the perimeter of Benedum Hall, with the library, student lounge, and
student activity offices located on the plaza level. Laboratories are confined to central bays with
heavy-equipment laboratories located in the sub-basement, which extends under the entire complex.
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B.6.1 Engineering Library:
The Bevier Engineering Library, coupled with the other libraries on campus, particularly the Medical
Lobrary, is more than adequate for the needs of our program. This library has been substantially
expanded in size since it was built. It provides all IEEE Journals and a reasonable selection of texts
associated with our undergraduate program. At present, this library contains over 60,000 volumes,
and over 900 serial publications. The Falk Medical School Library is also available to students and
faculty and hence support specific aspects of the program. It is two blocks from Benedum Hall and is
an outstanding facility. Finally, the main university Hillman Library maintains collections totaling
more than 4,600,000 volumes, including microtext. These libraries, along with the Carnegie Library
of Pittsburgh, located adjacent to the Pitt Campus, are world class research facilities which go well
beyond the needs of our undergraduate students and program. All of the libraries have online
catalogs and subscribe to many of the associated major digital libraries.

B.6.2 Computing Infrastructure
The University provides very good computer services and facilities to all students, staff, and faculty,
under the supervision of CIS, the Computing and Information Services organization of the
University. In particular, there are many computing laboratories located all over campus where
students can have access to PC workstations, Mac's, and Unix workstations. These are located in
most every major building on campus including every dormitory. A major CIS Lab is located on the
10th floor of Benedum Engineering Hall which contains 71 Windows NT 4.0 Workstations, 40 Apple
Macintosh Workstations, 38 Sun Sparc Ultra UNIX Workstations, 4 Xerox DocuPrint N40 Laser
Printers, 1 Windows Color Scanner, and 1 Macintosh Color Scanner. A full complement of software
is available on all of these machines. Specialized computing for bioengineering is located in our new
facilities in Benedum Hall, the Bioengineering Instrumentation Laboratory and the Bioengineering
Design Laboratory. These two facilities will be described in the following section.
All of this equipment, together with the individual program specific laboratories, and the PC's or
workstations available in faculty offices, is networked together on the campus wide Ethernet. Using
this network, students and faculty also have access to the University servers, school or program
specific servers, and to Internet. Because of the availability of computers to our students, we have
always emphasized the integration of the computer into our curriculum.

B.6.3 Laboratories
Over the last three years, the Department of Bioengineering has made significant progress in the
development and implementation of several new state-of-the-art educational laboratories. These
facilities are used by Bioengineering students as resource laboratories, interactive classrooms, and
experimental laboratories. Each lab has been equipped with a variety of leading edge technologies.
All laboratory entrances have been equipped with card reader access terminals, enabling
Bioengineering students to utilize these facilities 24 hours per day, 7 days per week.
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Bioengineering Instrumentation Laboratory
The Bioengineering Instrumentation Laboratory was completed for use in the spring semester of 1998
at an approximate cost of $275,000 for renovations and $300,000 for equipment. The laboratory was
designed to accommodate small teams of students working collaboratively and is unique in that it
enables students to obtain instruction in a lecture environment and directly apply that information in a
hands-on laboratory setting. Students can experience experimental data collection, data processing,
and data analysis in one facility.
The laboratory is equipped with ten experimental stations. Each station can accommodate three
students and is equipped with a Gateway 2000 GP6-233 computer with a 21 inch Vivitron 1100
monitor. all computers are running Windows NT 4.0 as the operating system. The lab is set up to be
its own Windows Domain with two additional computers acting as the Primary and Secondary
Domain Controllers. These two computers handle the security for the laboratory network and
provide a temporary storage space for the students’ work. The utilization of a Primary and Secondary
Server ensures that the laboratory would still be functional, should a problem occur with one of the
servers.
Each station is equipped with a Gould Windograf Electrophysiology Monitor and National
Instruments BNC-2090 Adapter. The Gould systems provide the students with the ability view area
time data on a built in, CRT monitor at a specified scroll speed and record data to the PC or the built
in strip chart recorder. In addition, the Windograf enables the students to safely collect physiological
measures and analyze the signals through several different isolated plug-in signal conditioners and
amplifiers. The National Instruments Adapter allows the students to interface the PC with other
instrumentation. For example, each station is outfitted with a set of Feedback Controls and
Instrumentation Transducers Kit, and a Fogg M310 ECG Simulator, Tektronix TDS210 oscilloscope
and CFG253 function generator.
An Instructor’s Station located in the front of the laboratory is outfitted with the same equipment as
the students’ stations and includes a touch screen command control for the multimedia system. This
system provides the Instructor the ability to project the computer monitor output to a large (6’x 8’)
screen via a permanently mounted Electrohome IPS 1024 LCD Video/Computer Projector. The
instructor also has the option to project slides and Video through the same system. An enhanced
sound system that includes both portable and stationary microphones compliments the visual
technology. The laboratory has the capability to record on videotape lectures and experimental
demonstrations so that the students can review this material when necessary.
The Laboratory was designed with sinks with WATER, GAS, VAC, and AIR supplies located next
to each station. These features will be utilized in the future along with a Hamilton SafeAire
Chemical Fume Hood for courses that involve chemical processes and require the handling of
chemically treated tissues.
Photographs and diagrams of the laboratory can be seen in Appendix III.Y.
Bioengineering Design Laboratory
The Bioengineering Design and Multimedia Laboratories will be completed this summer. These two
facilities, that are physically adjacent to each other, promote the interaction of small student teams in
Department of Bioengineering

44

an effort to collaboratively solve real-world design, analysis, and prototyping problems. The
Biodesign lab is outfitted with 10 custom designed computer workstation tables that student team
interaction. Each of the stations is outfitted with an SGI 540 NT Visual Workstation equipped with
dual 500 MHz Pentium Xeon processors, 512MB of RAM, and a high resolution flat panel monitor.
The workstations have been configured to operate on the Windows NT network controlled by a
central server. Each machine is being loaded with software that includes ProENGINEER,
SOLIDWORKS, IDEAS, Materialise, ANSYS, ADAMS, AutoCAD, Matlab, LabVIEW, TecPLOT,
and AXUM. The lab is equipped with two high-end printers, an HP Laserjet 8000 DN and an HP
Color Laserjet 4500 N.
Diagrams and pictures of these laboratories can be seen in the Appendix III.Y..
Multimedia Laboratory
The Multimedia Laboratory is in the final stages of completion and will provide students and faculty
with a state-of-the-art presentation area for the delivery of technical presentations in a variety of
media. In addition, the students and faculty will have the capability to develop and produce custom
slides, posters, video, and interactive software presentations and demonstrations.
Keck Rapid Prototyping and Reverse Engineering Laboratory
The W.M. Keck Rapid Prototyping and Reverse Engineering Laboratory provides students with
unique hands-on experiences in the development and production of functional prototypes through the
utilization of leading-edge rapid prototyping and reverse engineering technologies including
stereolithography, fused deposition modeling, three-dimensional printing, laser scanning, and contact
scanning.
Prototyping is the process of fabricating pre-production models and parts for testing and evaluation of
design. Rapid prototyping (RP) is a term used to describe the technology that produces models or
prototype parts directly from 3D computer-aided design (CAD) model data, CT and MRI scan data
and model data created from 3D object digitizing systems. Unlike machining processes, which are
subtractive in nature, RP systems join together liquid, powder and sheet materials to form parts.
Layer by layer, RP machines fabricate plastic, wood, ceramic and metal objects using thin horizontal
cross sections directly from a computer generated model.
Reverse engineering (RE) is the process of taking an existing part and accurately reproducing it's
surface geometry in a three-dimensional data file in a computer-aided design (CAD) system. RE
technologies can be grouped into two broad categories – contact and non-contact systems.
The RP & RE Laboratory has been functional in the new space adjacent to the Bioengineering Design
Laboratory since September 1999. The technologies that were acquired for the laboratory include
Stereolithography (SLA 250), Fused Deposition Modeling (FDM 2000), three dimensional printing
(Actua 2100), laser scanning (Digibot III), contact scanning (Renishaw Cyclone), and coordinate
measuring (Gage 2000). The laboratory also recently acquired a March Instruments Plasmod Plasma
System that will be used to control the chemical properties of the exterior surface of a prototyped
part.
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In addition, the laboratory has been constructed to house a Fabrication and Finishing area and an
Electronics area. The fabrication area is equipped with a variety of desktop machinery and utilized
for any post processing of prototypes that involve grinding, sanding, drilling, tapping, etc. The
electronics area provides students and researchers the tools and technology necessary to incorporate
circuit design into the prototyping process.
Diagrams and pictures of this laboratory can be seen in the Appendix III.Y.
Kresge Rapid Manufacturing Laboratory
The Kresge Rapid Manufacturing Laboratory will complete the product development cycle through
the addition of a manufacturing component. This facility is currently under construction and will
enable students to rapidly fabricate small batches of new products using state-of-the-art technology,
including CNC machine tools (Haas), an electric injection molding system (Niigata MD35), vacuum
casting system (MCP 100), an electronic test cell, and a test cell for materials testing. In addition, the
laboratory will contain a CNC classroom where students will learn to program and operate small
CNC mills and lathes. These machines are small desktop units capable of cutting wax and soft metals
such as aluminum. Most of the equipment has been purchased and the expected date of completion
for the facility is September 2000.
Swanson New Product Incubator
The Department of Bioengineering has joined forces with the Industrial Engineering Department in a
$2.1 million initiative that focuses on the integration of three laboratory facilities: the Bioengineering
Design Laboratory, the Keck Rapid Prototyping and Reengineering Laboratory, and the Kresge
Rapid Manufacturing Laboratory. This integration will allow undergraduate and graduate students to
gain hands-on experience in the complete product development cycle—from basic design, to
prototyping, to manufacturing. This facility will be an integral part of our efforts to educate
undergraduates in bioengineering design and manufacturing methods. We plan to develop this
integrated concept into our Biodesign course sequence and develop courses in specific areas of
bioengineering prototyping and manufacturing.
Bioengineering Methods and Applications Laboratory
The Department of Bioengineering is currently in the process of relocating the Methods and
Applications Laboratory from the seventh floor of Benedum Engineering Hall to the Thackery level
of Benedum in order to consolidate all of the Bioengineering educational laboratories in one area.
This enables students to easily move from one facility to the next and make use of all available
technical resources. The space for the Methods and Applications Lab has been located such that it
will be contiguous to the proposed Tissue Engineering Laboratory in order to share expensive
equipment such as blood gas systems, mock-circulatory flow loops, fume-hoods, Instron machines,
and dialysis systems.
The Bioengineering Methods and Applications Laboratory Course, BioE 1150, integrates knowledge
and skills from three areas and associated core courses: Mechanical Principles of Biologic Systems
(BioE 1630), Biotransport (BioE 1220), and Biothermodynamics (BioE 1210). The facility is
equipped with setups to accommodate the following experiments: mass transport in intraluminal and
cross-flow membrane oxygenators and dialysis systems; 4 point bending of bone using a uniaxial
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strength testing machine; biomechanical characterizations of blood vessels and tissue valves; and
VO2MAX testing to evaluate oxygen utilization and energy expenditure.
A layout of the new facility and pictures of the experimental setups can be seen in the Appendix
III.Y.
BioMEMS Laboratory
A fourth laboratory, BioMEMS, has recently been proposed as an addition to the New Product
Incubator to compliment and extend the capabilities of the facility to include the production of microelectromechanical systems. $500,000 in funding for this laboratory has already been secured by way
of a generous gift from John A. Swanson to the School of Engineering. Plans for this facility are
currently being developed.

B.6.4 Support Personnel:
Two full time MS level engineers, Jim DiPasquale and Brian Moyer, manage and maintain all
equipment, systems, software and hardware with the help of several graduate and undergraduate
students employed part time by the department. In addition, a staff of School of Engineering
technicians is available to support the laboratories when the situation requires additional personnel.

B.6.5 Laboratory Financial Support:
Financial resources for our educational facilities have come primarily from two sources that cover the
renovation expenses and equipment purchase. The renovation of space to house the Department of
Bioengineering teaching laboratories (Bioengineering Instrumentation Laboratory, Multimedia
Laboratory, Bioengineering Design Laboratory, and Keck Rapid Prototyping and Reverse
Engineering Laboratory) have been funded by the School of Engineering with specially allocated
funds from the Provost. The cost for these renovations has been about $400,000. Support for the
purchase of the equipment that has is being used in these laboratories has been obtained from private
foundation (Whitaker and Keck Foundations) through competitive grant applications. The total
investment for equipment in these facilities is about $1,200,000.
The financial support for maintaining our teaching laboratories is obtained by assessing laboratory
fees to the students who take the courses that use the laboratory facility.
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B.7 Institutional Support and Financial Resources

B.7.1 Budget Process
Each year a Strategic and Budget Plan is prepared by the Dean and Department and Program Chairs
with input from the School’s Budget and Planning Committee. That plan serves as the basis for
communicating to the Provost the status, priorities, strategies, goals, and budget process for the
School of Engineering. As part of this process, each of the departments is benchmarked against other
programs relative to such factors as enrollment, research expenditures, and degrees awarded. Based
upon the efficacy of the School’s use of existing resources, the School’s budget is modified each year
by the Provost as part of the University budgeting process. For example, we may receive either
special (temporary) or permanent increases for new, high priority programs or for enrollment
increases; conversely there could be either special or permanent decreases for declines in enrollment
or perceived quality.
While the School of Engineering’s budget has generally increased each year, decreases in enrollment
in the period prior to the 1996-97 budget year, resulted in reduced budget allocations that could not
sustain previous faculty levels. The new bioengineering and computer engineering programs were
expected to reverse a significant drop in undergraduate enrollment which the School experienced,
from a peak of 2194 FTE undergraduates to a low of 1266 FTE in 1995-96. Concomitantly the
School’s full-time tenure stream faculty size dropped from a peak of 100 to 88. Currently, the School
has a target faculty size of 97 (although only 94 can be supported by our current budget), and a target
enrollment of 1600 FTE undergraduates. While the creation of new programs protected the overall
School budget, their existence means that some departments have, or will, experience a decrease in
faculty size from their historical peaks. However, subject to the School of Engineering’s overall
approved faculty size, the target faculty size of each program is reviewed each year by the Dean and
adjusted based upon program quality, undergraduate enrollment, graduate enrollment, and research
activity.
Since the Department of Bioengineering was just formed as a new department only three years ago,
the budget for the Department has been increasing each year as we have added new faculty and our
student body has increased. Our Department has not yet reached its steady state as we are still in the
process of hiring new faculty and offering of enhanced educational programs continues, e.g. joint
B.S. degree with the Department of Chemical Engineering. At present, about one half of the
departmental expenditures related to the educational program is derived from University funds and
the other half from outside sources, e.g. the Whitaker Foundation. We expect that this pattern will
continue for at least another three years as we continue to obtain support from the Whitaker
Foundation as part of our Development Award for “Innovations in Bioengineering Education.”
The Department of Bioengineering is continuing its plan to consider new educational and research
programs. Examples are the expansion of the program in biomedical manufacturing with our unique
Swanson New Product Incubator and Professor Sanjeev Shroff’s efforts in a computer-based
interactive simulation for teaching physiology to bioengineering undergraduates. Resources for these
new programs will be obtained by seeking funding from agencies outside of the University. For
example, the School of Engineering is participating in a Capital Campaign that plans to raise about
Department of Bioengineering

48

$35 million for improvements in our programs. In some cases these funds will be used to establish an
endowment that will provide annual income to support the maintenance of some of these special
programs.
Operating budgets for each department and program are adjusted annually by the Dean. These
budgets include support for staff, TA's, laboratories, travel, and general operating expenses. The
number of TA's assigned to each department is annually adjusted based upon the teaching loads in
those departments. Starting in academic year 1999-2000, special laboratory fees will be instituted for
certain School of Engineering courses. These fees are expected to generate $125-150,000 annually.
This new revenue to the School will be used to purchase additional laboratory equipment and
supplement the State and gift funds currently used to purchase equipment for undergraduate
instruction.
Finally, each department chair, program director and the Associate Dean for Academic Affairs has
the opportunity to make special budget requests for new and creative programs or to support
outstanding efforts to improve quality. A small amount of funds is available for this purpose. In
recent years this discretionary funding has largely been assigned to improvements in the freshman
`program that supports the education of all engineering students.
Currently the Department of Bioengineering staff consists of a Departmental Manager, a
administrative assistant for the educational programs both undergraduate and graduate, a secretary for
the internship and financial matters (purchasing, maintaining research accounts, etc.), a laboratory
manager, and a computer specialist. The latter two positions are held by highly competent
individuals with a master’s level engineering education. In addition we have utilized part-time
student support for both laboratory support and secretarial assistance.

B.8 Bioengineering Program Criteria
There are two program criteria for Bioengineering programs, one pertaining to curriculum and the
other to faculty. The first criterion:
The program must demonstrate that graduates have the ability to design, develop and
implement systems that include engineering approaches to biomedical problems.
We believe we meet this criterion as described in the sections preceding this. We provide our
students with a balanced, state of the art, curriculum, allowing them to choose minors, concentration
areas, electives, and humanities and social sciences to enhance their total educational experience
pursue areas of special interest. With our internship program, we provide students with the
opportunity to function in bioengineering research and clinical environments. In addition, our
placement of undergraduates into research laboratories beyond the internships integrates many of our
students into the research environment. Through seminar speakers, we broaden the perspective of
career opportunities for our students. Our full year of bioengineering design that will utilize our new
Bioengineering Design Laboratory provides the student with an outstanding design experience that
utilizes state-of-the-art technology and tools in a team environment. Finally, we are expanding our
extramural industrial internship program to give students an even greater exposure to industrial
bioengineering settings.
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Our curriculum provides the breadth and depth of knowledge in bioengineering that is necessary to
meet our educational objectives. The curriculum has ten required bioengineering core courses that
provide breadth of knowledge in bioengineering. Five of these courses utilize the extensive
laboratory facilities in the Department. The concentration requirements provide the student with the
ability to obtain a depth of knowledge in a particular area of interest to the student. Within these
concentration areas, students take combinations of upper level engineering and life science courses
that are necessary to excel in his/her particular interest area.
Communication skills are an important aspect of a solid bioengineering education and are addressed
in courses throughout the curriculum. Writing skills are enhances through writing assignments in the
laboratory courses, the reports for the internships and summer research program, and the written
proposal and final report of Biodesign course. Some courses also require formal oral presentations
with visual aid generation, particularly the internship and Biodesign courses.
Hands-on education is a priority and is reflected in our objective #3. In addition to life science
laboratories (Biology and Chemistry), we also have a strong bioengineering laboratory component.
As noted above, five of the Core courses have a major laboratory component (BioE 1010, BioE 1150;
BioE 1250, BioE 1160 and BioE 1161). In addition, many of bioengineering courses utilize the
laboratory facilities to augment the lecture material (BioE 1410, BioE 1064, BioE 1380, BioE 1720
and BioE 2061).
The second bioengineering criterion pertains to faculty:
Evidence must be provided that the program faculty understand professional practice and
maintain currency in their respective professional areas. Program faculty must have
responsibility and sufficient authority to define, revise, implement, and achieve program
objectives.
Several methods are used to enhance the intellectual growth of our faculty and their currency in their
specific fields of expertise. Each year each member of the faculty participates in an annual review
that covers his/her activities in research, teaching, and professional societies. All faculty fill out a
comprehensive report that covers their activities in these three important areas. The Chairman then
meets with each faculty member individually to discuss the past year. Each faculty member then
writes a short report of plans for the next academic year. At this time the Chairman writes a brief
analysis the individual faculty members performance and shares that letter with the individual s and
the Dean. This letter containing a faculty member’s evaluation is sent to the Dean along with raise
recommendations.

B.9 Cooperative Education Program
At this point the Department of Bioengineering does not have a co-op program. However, there is a
strong co-op program within the School of Engineering with many of the other departments. Our
desire to give students experiences outside the classroom (Objective #3) is currently being addressed
with our intramural internship, summer research programs, and integration of students within the
bioengineering research laboratories and clinics in the hospital. In addition, we are developing our
extramural industrial internship program to allow students to gain industrial experience. We would
like to develop a formal co-op program within the next 5 years. Our plan is to more fully develop our
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extramural internship program, increase our faculty size to allow for the increased teaching
requirements that a co-op entails, then institute a formal co-op program.

B.10 Freshman Engineering Program
Mission:
To develop, maintain, and promote a supportive environment conducive to the recruitment, academic
advising, and retention of undergraduate engineering students with emphasis on freshman class.
To educate prospective and current engineering students with regard to academic, curricular,
research, and professional opportunities available through the school of engineering.
To develop educational programs and curricular agreements which encourage the pursuit of an
undergraduate engineering degree at the University of Pittsburgh.
To assist in the evaluation and implementation of the Accreditation Board of Engineering
Technology (ABET) Engineering Criteria 2000.
Goals:
1. To recruit a freshman engineering class of 350 students (+ of ~11% over last year’s
goal), as well as 90 external transfer students (+ of ~20% over last year’s goal).
To continue to selectively award scholarship monies based upon academic merit.
To increase the efficacy of freshman academic advising by:
Participating in first ever, campus wide advisor evaluations.
Assigning students to specific registration advisors.
Investing at least one half hour per student during registration periods.
To increase the efficacy of freshman academic advising by:
Providing advisors with ability to document their conversations through access to advising screen
with Pitt-Star registration.
Encouraging/supporting advisors to develop their professional abilities through networking with
other universities and attending one professional advisor conference per year.
Updating engineering advisor manual. Distribute to all engineering departments, CAS, and CGS
advising centers.
To improve retention rates during freshman year by:
Re-visiting Freshman Engineering Seminar with regard to current curriculum. Consideration and
coordination of Engineering 0011 and 0012 activities should be planned and implemented.
Creating a tutoring/resource center for all freshmen engineering students.
Expanding pool of available tutors – specifically with intent to meet the needs of 200+ students per
semester (~ 25% increase over past three years of documented tutoring program history).
Assisting Associate Dean and other key faculty in creation and implementation of proposed
integrated freshman curriculum.
Establishing more direct lines of communication with all faculty (within CAS and Engineering)
teaching all freshman level courses.
Implementing a monthly total quality management program via the feedback of a stratified sample of
freshmen engineering students.
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Further improve the quality and success of the Freshman Engineering Leadership by:
Actively recruiting diverse, talented engineering students to participate in mentoring.
Investigate possibilities of new training program for all new mentors.
Possibilities include – but are not limited to:
Forming partnership with Pitt’s Emerging Leaders program.
Directing/implementing a structured “buddy” system for all new mentors.
Embellishing off-site training program to include workshops directed primarily by senior mentors.
• Creating and using performance evaluations for each mentor.
Create a more thorough support system for engineering transfer students by:
Implementing advising sessions specifically designed for newly admitted transfer students.
Conduct focus groups with transfer students. Purpose for such interaction: To identify special
academic programming needs within the population.
Implement at least two (2) new programs for transfer students.
Create a more thorough support system for engineering transfer students by:
Expanding freshman program office hours to include at least one (1) night of office hours until 8:00
PM. Two advisors on call.
Contributions to School Priorities:
Recruit and retain highly qualified freshman engineering students and engineering transfer students.
Relationships with University Units:
The Freshman Engineering Program has strong relationships with a number of University units. To
maintain a student oriented environment, it is imperative open lines of communication remain
activated. Units of particular interest and importance are:
University Honors College
Investing Now
Office of Admissions and Financial Aid
College of Arts & Sciences Advising Center and Dean’s office
University Housing Office
Office of Residence Life
Office of New Student Programs
Office of International Student Services
Athletic Department
Army/Air Force/Navy ROTC
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