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) MEMORANDUM
TO: President EdWaid T. Foote 11
FROM: Dr. John Knobloc 3UL

k
Chairman, Faculty Senate
DATE: April 29, 1987

SUBJECT: Faculty S_enate .Legislation. #87010(B) - Doctor of Philosopby

Ergonomics with _the jomnt and formal partict
Departments of Industrial engineering, College of

Engineering,

Department of Management Science, School of Business, and
Department of Neurological Surgery, School of Medicine.

The Facully Senate, at its meeting Of April 20, yoted to approve Faculty Senate

Legislation #87010(B) - Doctor of Philosophy in Ergonomics with
formal partici ation of the Departments of Industrial enginect
Engineering, the Department O Management Science, School ©
Department of Neurological Surgery, School of Medicine. The text O
is attached-

This legislation is nOW forwarded to you for your action.

JKMD
Attachment

cc. Provost Luis Glaser

the jomt and
College of

f the legisiation




CAPSULE : Faculty Senate Legisiation #87010(B) -
Ph.D. 1in Ergonomics

RCSPONSE BY THE PRESIDENT: DATE : SZAD
APPROVED: \ | -
OFFICE OR INDIVIDUAL TO IMPLEMENT OR PUBLISH:

EFFECTIVE DATE OF LEGISLATION:
NOT APPROVED AND REFERRED TO:
REMARKS {IF NOT APPROVED):
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FS 4/27/92 2
Minutes

Ph.D. Degree in Industrial Engineering (Second Reading)

A query was made about the three-year review of the Ph.D. degree in Ergonomics that was
mandated when the program was approved. It was stated that the review was conducted in
1990 and the program rated positively. A copy is on file in the Senate Office. It was agreed
that, in the future, copies of such reviews will be circulated to the Senate. The questions
previously raised concerning the library holdings have been answered by letters from
Professor Khalil and from Professor Angus Mundy expressing their views that the holdings
are satisfactory as listed in the proposal. Professor Asfour explained that the computer
facilities have been updated and are considered to be adequate. It was moved and seconded
to amend the proposed legislation as follows: The name of the degree shall be Ph.D. in
Industrial Engineering and that the present Ph.D. in Industrial Engineering (Ergonomics)
shall be renamed Ph.D. in Ergonomics. The motion to amend carried. The

motion as amended carried.

M.F.A. Degree in Creative Writing (Second Reading)

It was moved and seconded to approve the M.F.A. degree in Creative Writing contingent
on the approval by the College of Arts and Sciences of the elimination of the concentration
in the Master of Arts, Doctor of Arts, and the Doctor of Philosophy in Creative Writing by
a normal vote of the faculty. The motion carried by a vote of 18 in favor, none opposed,
with 1 abstention.

Ph.D. Degree in Neuroscience {Second Reading)

It was moved and seconded to approve, in principle, for purposes of admitting students in
the fall, an interdisciplinary Ph.D. program in Neuroscience as described in the proposal.
The approval of the partiticpation of the College of Arts and Sciences is contingent on
agreeing to participate in the program by normal vote of the faculty, and the preparation
of a bylaw, by the Senate Council this fall, which will govern the operations of this and
similar interdisciplinary programs, as described in Section 5.7 of the Faculty Manual.

The motion carried by a vote of 17 in favor, 1 opposed, with 2 abstentions.

Professor Knoblock moved that the rules of the Faculty Senate be modified requiring
unanimous consent for the consideration of any program which is incomplete, i.e., any of the
items listed in the instructions from the first reading, or in the guidelines approved by the
Senate previously. The motion carried.
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UNIVERSITY OF

MEMORANDUM
May 17, 1990

TO: Dr. George Alexandrakis, Chairman
Faculty Senate and Government

FROM: Dr. Pamela A. Ferguson, Associate Provost,/gafa%
and Dean of the Graduate School

SUBJECT: Three-year Reports on the new Ph.D. Program in
Ergenomids and the Ph.D. Program in Sociology

After receiving the memo in april informing us of the Faculty
Senate Legislation requiring a three-year review by the Graduate
Sschool of the new Ph.D. in Sociology and the new Ph.D. in
Ergonomics by the Spring of 1990, we immediately informed the
departments of Sociology and Industrial Engineering. They each
presented a report at the May 16 meeting of the Graduate Council.
Copies of the written material they provided are enclosed. In
addition, Dr. Khalil, . chairman of Industrial Engineering, Dr.
Asfour, Director of Graduate Studies in Industrial Engineering, and
Dr. Warheit, Chairman of Sociology, provided information verbally
and answered questions from the Graduate Council. The Council
feels that both programs are off to a satisfactory start. A
complete written report on all the graduate programs in Industrial
Engineering is also on file in the Graduate School since these
prograns are being reviewed this fall as part of the 5-year review
of all graduate programs.

2As in the case of the 3-year review of the new Ph.D. in Business,
the Graduate Council again suggests that it would be more useful
in the future to require the initial reviews five years after the
programs are instituted rather than after three years since
students would be closer to graduation and the effectiveness of
recruitment could be better evaluated.

If we can be of any further assistance, please call.

PAF:nb
Enclosures

cc: President Foote
Provost Glaser
Dean David Wilson
Dean Sam Lee
Dr. Warheit
Dr. Khalil

Graduate School
PO Box 248125

Cora! Gables, Florida 33124-2220
(305) 2B4-4154



& UNIVERSITY OF

MEMORANDUM

TO: Dr. Pamela A. Ferguson i
Dean
Graduate School

FROM: Dr. Tarek M. Khalmﬁ

: Chairman

Department of Industrial Engineering

DATE: April 30, 1990

SUBJECT: PH.D. PROGRAM IN ERGONOMICS

The Ph.D. program in Ergonomics was approved in 1987. Prior to its approval, five
graduate students were enrolled in the interdepartmental Ph.D. program with a dissertation
topic in Ergonomics. Their progress is as follows:

Name Date Started Graduated Job Placement

Elaine Marshall Asfour 1982 1987 Assistant Professor,
Florida  Memorial
College

Ashraf Genaidy 1983 - 1987 Assistant  Professor,
Western  Michigan
University

Elsayed Abdcl-Moty 1982 . 1987 Research Assistant
Professor, University
of Miami

Subbuswamy Muthuswamy 1984 1990 Assistant Professor,
Florida  Atlantic
University

Sherif Waly 1987 In Progress

Industrial Engincering Deparunent
P.O. Box 248294
Coral Gables, Floridz 331240623
FAX: (305) 2844040 » Phone: (305) 284.2344 « Telox: UM 519308



Memorandum to Dr. Pamela A. Ferguson
April 30, 1990
Page 2

Since the Ph.D. program in Ergonomics officially started in 1987, the {ollowing students
have been admitted:

Name Date Started
Waddah Fatany 1987
Sherin Kamel-Ali 1987
James Koshy 1988
Mansour Tritar ' 1988
Soha Sadek 1990

In addition, there are four students that are currently enrolled in the M.S. program
with the ultimate objective of being permitted to continue for the Ph.D.

Funded research in the Ergonomics area has increased several folds since the start up

of the Ph.D. program. Ten research assistantships have been fully funded and the following
research faculty were added:

Dr. Sara Czaja, Research Associate Professor

Dr. Elsayed Abdel-Moty, Research Assistant Professor

Mr. Sherif Waly, M.S., Research Associate (to.start August 1990)
Mr. Ahmed Zaki, M.S., Research Associate

Faculty publication has continued to be at a high rate in prestigious refereed journals,
books and conference proceedings. ‘

If you may need any additional information, please let me know.



Faculty Senate Action #87010
Class B Legislation

At its meeting of April 20, 1987, the Faculty Senate approved a Doctor of
Philosophy (Ph.D.) degree in Ergonomics with the joint and formal participation of
the Department of Industrial Engineering, College of Engineering, Department of
Management Science, School of Business, and the Department of Neurological
Surgery, School of Medicine, subject to the following four conditions:

1. That a supervisory committee be established composed of two members from
the Department of Industrial Engineering, which shall house the program, and at
least one member for each the Department of Management Science and the
Department of Neurological Surgery. This committee shall be responsible for
determining recruitment methods, admissions, doctoral committee composition, and all
other policies related to the doctoral program in Ergonomics.

2. That admissions to the program be initially restricted to three students per
year.

3. That students not be admitted to the Ph.D. program until assured of
adequate resources, as specified in item (b) of the confidential report of the Senate
Council dated April 17, 1987.

4. That this approval, in accord with Graduate Council and Senate policies, is
provisional requiring a formal review during the third year following approval to
determing if the required conditions have been met.

This review is due by Spring, 1990. Senate action, following a recommendation
om the Graduate Council, is required to remove the provisional nature of this
approval.  Failure to complete the review, or an unsatisfactory review, shall
automatically suspend admission to the program.)
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Table |l = Program Charts

! Departi-nent of Industrial Engineering
April 30, 1980

I, Students

Registered Program Title: Ergonomics

Degree: Doctor of Philosophy
. Applications —Admissions - Qualifications

Admissions Offered. | New Enroliments’:

Total Number of Graduate Deqrees Awarded

AcademicYe DGQFGESAWarded Nais: *  denoles: 1 graduated (inlerdeparimental}
R 984219857 * denolas: 1 graduated {inlerdeparimental}
51985219 86 =+ denotes: 1 progressing on tull-time basis
= denates: 1 progressing an {uli-lime basis

1 not currently enrofiad

.....

denoles: 2 progressing on lull-lime basis

..1988-1989.

# Staried program |n 1862 & 1933
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UNIVERSITY OF

MEMORANDUM

April 20, 1990

TO: Dr. George Alexandrakis, Chairman
Faculty Senate
FROM: Dr. Pamela A. Ferguson, Associate Provost;Qg”ESk

and Dean of the Graduate School

SUBJECT: Review of Doctor of Philoscphy programs in Ergonomics and
in Sociology

Faculty Senate legislation #85010(B) calls for a review of the
Doctor of FPhilosophy program in Sociology and Faculty Senate
legislation #87010(B) calls for a review of the Doctor of
Philoscphy program in Ergoncmics by the end of spring 1990.

As in the case of the Ph.D. in Business, meetings with the faculty
in each program indicated that complete reviews would not be
particularly valuable at this time since students had not yet
completed the programs. As in the case of Business, both
departments are providing written interim reports to the Graduate
Council. If the Graduate Council feels these are satisfactory, a
complete review as part of the continuing monitoring process will
occur within another three Years. As you know these ongoing
reviews are extensive and external reviewers are brought in. It
seems appropriate to delay a large scale review until students have
completed the program.

I will forward the interim reports to you when they are received.

PAT/msb

Graduate School
P.O. Box 248125

Coral Gables, Florida 33124-2220
(303) 284415+




UNIVERSITY OF EXECUTIVE

COMMITTEE
May 19, 1987

I MEETING DA

BOARD OF TRUSTEES

SUBJECT":
PROPOSAL FOR A PH.D. PROGRAM
IN ERGONOMICS

PRESENTED BY: Dr. Luis Glaser

BACKGROUND/CURRENT STATUS/MATTERS REQUIRING ACTION/
FINANCIAL IMPLICATIONS:

The Department of Industrial Engineering in joint participation with
the Departments of Neurological Surgery and Management Science
propose to initiate a Ph.D. Program in Ergonomics. A summary of
the program is attached to this agenda.
The proposal has been reviewed by the following bodies:
4/21/86 Outside Review Committee
Dr. Don B, Chaffin
‘ University of Michigan
Director of the Center for Ergonomics

Dr. Frank Tillman

Kansas State University

Chairman of Industrial Engineering
11/8/86 Approved by the Graduate Council
4/20/87 Approved by the Faculty Senate

5/1/87 Approved by President Foote

BOARD RESOLUTION REQUESTED:

APPROVAL of the Ph.D. Program in Ergonomics.




SUMMARY CF THE PROPOSAL FCOR A
PE. D. PROGRAM IN ERGONOMICS

The doctoral program in Ergoncmics is offered through the
Department of Industrial Engineering with the joint participation
of the Departments of Neurological Surgery, ©f the School of
Medicine and the Department of Management Science of the School
of Business Administration. Establishment of the Doctoral Program
in the Department of Industrial Engineering is an integral part
of the College of Engineering strategic plan for its continued
development and progress. The offering of a Ph.D. Program in
Ergonomics is predicated on a number of important bases. These
are:

1. The national and local needs for highly gqualified in-
dividual with this type of interdisciplinary training.

2. The Ergonomics area is interdisciplinary in nature. It is
closely allied with the fields of anatomy, physioclogy,
psychology, epidermiology and engineering. The University
of Miami offering in these areas and in collateral fields
are extremely powerful.

3. Fxisting faculty members in this area are 1nternatlonally
recognized and have strong academic c¢redentials.

4, The Departments involved have demonstrated capability to
initiate such a program.

Candidates will be required to take a minimum of 24 credits after
the completion of their Masters degree. If a candidate does not
have a Master degree, a minimum of 48 credits must be taken., A
student have to take any additional courses as recommended by the
program advisory committee.

‘A student must also take a gualifying examinaticn and defend a
dissertation for which he/she will register for 24 hours of dis-
sertation research. 211 Ph.D. students must take a core
~consisting of the following courses:

IEN 612 Design of Experiment

IEN 557 Man-Machine Systems Design

IEN 558 Industrisl Hygiene

IEN 657 Ergonomics and Qccupational Biomechanics
IEN 659 Work Physiology

IEN 551 Accident Prevention System




UNIVERSITY OF

Deparmment of Neurological Surgery
1501 N.W. 9th Avenue

Miami, Florida 33136

(303) 5476946

SCHOOL OF MEDICINE

HMEMORANDUN

TO: DR. TAREK M. KHALIL
CHAIRMAN, INDUSTRIAL ENGINEERING DEPARTMENT

FROM; HUBERT L. ROSOMOFF, M.D., PROFESSOR AND CHAIRMANM
SUBJECT: ERGONOMICS PROGRAM SUPPORT

DATE: 20 APRIL 1987

The Department of Neurological Surgery provides Support to the research
and application activities in Ergonomics in the amount of $256,720.00
annually., This activity is chaired by Dr. Tarek Khalil as Director of
the Ergonomics Divigsion of our Comprehensive Pain and Rehabilitation
Center. This budgeting level is Sustained and has the ability tq expand
with increased involvement of Ph.D. graduate students and faculty fronm
the Department of Industrial Engineering.

HLR/re
042087
mkha2




Faculty Senate Meeting Minutes 2
April 20, 1987

the department had met the requirements requested by the Council. Dr. Fell,
chairman of the ad hoc review committee, reviewed the recommendations of the
committee. The Provost committed funding for three additional graduate assistants.
Dr. Zaller withdrew his motion to defer the second reading to allow Dr. Khalil to
respond to queries from the Senate. The Executive Session was adjourned.

Ph.D. in Ergonomics

Dr. Khalil joined the Senate and responded to the Committee’s recommendations
relating to financial support for the proposed Ph.D. in Ergonomics. He stated that
the governance of the program will be done by a steering committce comprised of
members from each department involved in the Ph.D. Dr. Zaller requested
information on cost development and library support. It was moved by Dr. Zaller,
and seconded by Dr. Heuson, to approve the program provided it meets conditions
A-D in the memorandum of April 17. An amendment was moved by Dr. Yacoub,
seconded by Dr. Alexandrakis, to strike condition A, and to approve the program
subject to conditions B, C and D. The motion to amend the carried. The motion
as amended carried.

Ph.D. in Business (Second Reading)

Dr. Knoblock presented the ad hoc review committee’s recommendation stating that:
1) the program be approved in the areas of Finance, Management, and Decision
Analysis; 2) the program will undergo a three-year review; 3) admission be delayed
in the concentrations of Marketing and Accounting; the Dean may, with the
approval of the Senate Council, fully implement the program in these areas without
restriction when these areas have been appropriately staffed; 4) that Ph.D. courses
be open to MBA students only under specified and limited conditions; and 5} that
the School not admit students to the Ph.D. program until adequate resources are
assured. Dr. Paul Sugrue responded to questions concerning personnel, admissions,
space, student support and the core curriculum. It was moved by Dr. Alexandrakis,
and seconded, to amend the Council’s motion to include "that the School of Business
and the Department of Mathematics consult on the matter of curriculum and advise
the Council”. The amendment carried. The motion as amended carried.

Revisions to Bylaw 9.3

The Chairman distributed the revised language for Bylaw 9.3. There were no
changes proposed by the Senate.

Library Report

Dr. Edward Baker, Chairman of the Library Committee, presented the report of the
Library Committee. He stated that the goal of the committee over the past three
years has been to make recommendations that would allow the Library to be
maintained at a fiftieth rank among the Association Research Libraries. He noted
three areas of concentration: 1) the quality of the collection; 2) the physical space
and resources; and 3) the professional staff. Dr. Baker stated that two trends are



UNIVERSITY OF

Department of Management Science

and

Computer Information Systems

PO. Box 248237

Coral Gables, Florida 33124 ‘ April 17, 1987

(305) 284-6595

T0: Dr. John Knoblock
Chairman, Faculty Senate and Government
FROM: Dr. Joel Stutz
Chairman, Dept? of Management Science &
Computer Information Systems
School of Business

SUBJECT: Ph.D. in Ergonomics

This memorandum is being sent to clarify the circumstances and
intent of the attached memo expressing our Department's support
for the Ph.D. program in Ergonomics, housed in the Department of
Industrial Engineering,

The original memorandum, dated April 3, 1987, was circulated to
the faculty in our department with a request that they indicate
{vote) whether or not they are in favor of supporting the
Ergonomics Ph.D. as indicated in the memo. There are fifteen
facuTty in our department; two of them are on sabbatical leave.
The response to my request was nine votes in favor and zero
negative votes.

I therefore feel our department has given its vote of support and

approval to the program and to participation by interested faculty
within our department.

cc: Dr. Tarek M. Khalil
Chairman, Industrial Engineering Department
JS/cmm

Enclosure




CONFIDENTIAL
MEMORANDUM
April 17, 1987
TO: Dr. John Xnoblock
Chairman
Faculty Senate and Government
FROM: Senate Council Ad Hoc Committee for Review

of Subject Program

Committee
Chairman: Dr. Jack Fell
Rosensteil School of Marine and
Atmospheric Science

Members: Dr. Linda L. Neider
School of Business Administration

Dr. Thomas J. Sick
School of Medicine

SUBJECT: Department of Industrial Engineering Proposal
for Ph.D. Program in Ergonomics

After thoroughly reviewing the (revised) Department of
Industrial Engineering proposal for a Ph.D. in Ergoncomics,
our committee (unanimously) still had the following reser-
vations:

(1) According to the outside reviewers of the
Ergonomics Ph.D. proposal (Drs. Chaffin and
Tillman), a Ph.D. program should provide "a
graduate faculty experienced in performing
contemporary research in industrial engineer-
ing* and who routinely publish in scholarly
refereed journals in the field."” There are
only two senior faculty members (Drs. Asfour
and Khalil for the Ergonomics field**) in
the department who fulfill this reguirement.
This is below the minimum standards used by

cea /2

* Ergonomics
**For a more detailed faculty and resource analysis, refer
to our February 5, 1987 report to the Faculty Senate Council.




I

Dr. John Knoblock CONFIDENTIAL
Faculty Senate and Government

April 17, 1987

Page Two

{1) (continued)

the Senate in recommending other doctoral
programs.

(2) No documentation has been provided to our
committee indicating a formal financial
commitment (from the School or University
level) to fund deoctoral students. Further-
more, the department does not presently
have the external funding necessary to sup-
port such a program.

Before admitting students to a doctoral program in
Ergonomics, we recommend that the following conditions
be met:

(a) One senior-level researcher in Ergonomics,
with a demonstrated publication record,
should be hired.

(b} A formal letter of commitment for additional
graduate assistant funding should be obtained
(from the School's Dean and/or the Provost).

(c) A program oversight committee should be formed,
composed of Drs. Asfour, Khalil, and two senior
faculty researchers in Ergonomics from outside
the Department of Industrial Engineering. This
committee should be responsible for determining
recruitment methods, admissions, doctoral com-
mittee composition, and all other policies re-
lated to the doctoral program in Ergonomics.

{d) If conditions (a) through (c) are met, we
recommend admitting a maximum of three doctoral
students per year to the program until the for-
mal three-year program review process is under-
taken by the Graduate School.

JF/LLN/TJS:ss




UNIVERSITY OF

- April 15, 1987
To: Dr. Luis Glaser
Executive Vice President and Provost
From: Norman G. Einspruch
Dean, College of Engineering
‘subject: Ph., D. in Ergonomics
. This is to clarify our understanding that the . D. program in

' Ergonomics will be guided by a steering committee and housed in
the Department of Industrial Engineering. :

The steering committee will be chaired by the Chairman of the
Department of Industrial Engineering and will have repre-
sentatives from the Departments of Neurological Surgery and/or
Management Science appointed upon consultation with the respec-
tive Deans, '

NGE/dd

cc:Dr, John Knoblock

College of Engineering
PO. Box 248294
Coral Gables, Florida 33124
(305) 284-2404

o e




MEMORANDUM

TO: Luis Glaser, Provost

FROM: John Knoblock, Chairman
Faculty Senate

DATE: April 14, 1987
SUBIJECT: PhD in Ergonornics

We need to know the commitment of following individuals to the proposed
PhD in Ergonomics. They should specify the amount of time they expect to devote
to course offerings and dissertation supervision in the program and the amount of
monectary resources for graduate stipends and tuition waivers available to the
program for the next three years.

T.M. Khalil (IEN)
S.S. Asfour (IEN)
M. Goldberg (Neurological Surgery)
E. Wiener (MAS)
C. Kurucz (MAS)

These five people are the heart of a viable program. It is important that the
Departments understand that “"formal participation” is a commitment of faculty and
financial resources to the program.

\




FS 4/13/87
Page 2
Minutes

Ph.D. in Ergonomics (First Reading)

Dr. Alexandrakis introduced the Council’s motion recommending approval of the
Ph.D. in Ergonomics in the Department of Industrial Engineering. Dr. Tarek Khalil,
Chairman, responded to questions regarding funding of the program, the number of
Ph.D. programs existing in Ergonomics, and the formal participation of departments
in the Schools of Business and Medicine. He was asked to provide an updated
financial statement, and to secure a formal vote of the faculty in the School of
Business. It was requested that 2 more definitive description of the program be
provided, including the faculty who are charged with the supervision of the
program.

Ph.D. in Business (First Reading)

Dr. Alexandrakis presented the Council’s motion recommending approval of the Ph.D.
in Business and summarized the sub-committee’s report. Dean Borsting commented
on the importance of the proposed program to the School, and the sub-committee’s
reservation about inadequate library support for the new program. It was moved by
Dr. Zaller, seconded by Dr. Yacoub, to strike "Council” in (%2 so that the approval
of the Senate is required to lift the restriction on admission to the areas of
marketing and accounting. The amendment failed by a vote of 4 in favor, and 10
opposed.

Name Change for the Department of Religion

Dr. Knoblock presented the Council’s recommendation for approval of the name
change of the Department of Religion to the Department of Religious Studies. The
motion carried.

Program in Physical Therapy

The Chairman requested the Senate to grant an additional year of temporary
approval for the program in physical therapy since it has never been approved. The
motion ¢arried.

Establishment of Awards

The Chairman suggested the establishment of two awards: 1) outstanding
contribution to knowledge, and 2) outstanding service to the University. These
would be established on the occasion of the twenty-fifth anniversary of the Charter,
announced at the May 4 meeting, and presented in the Fall. The motion carried.




UNIVERSITY OF

Department of Management Science
and

Computer Information Systems

PO. Box 248237

Coral Gables, Florida 33124 APY"” 3 s 1987

(305) 284-6595

T0: Dr. Tarek M, Khalil

Chairman, Industrial Engineering Department

§

FROM: Dr. Joel Stutz

Chairman, Department of Management Science

SUBJECT: Ph.D. Program in Ergonomics

The Department of Management Science enthusiastically supports the

Ph.D. degree program in Ergonomics housed in the Department of

Industrial Engineering. This is to express our intent to formally participate
in this program. Our faculty intend to become active participants in it
through joint research preojects and supervision of doctoral students.

Example of interested faculty members in our department are:

Name

Dr. Earl Wiener
Dr. Joseph Moder
Dr. Charles Kurucz

W PN =

4, Dr. Malcolm Golden

cc: Dr. Jack R. Borsting
Dean, School of Business Administration

JS/ss

Areas of Interest

Human Factors

Design of Experiments
Statistics & Design of
Experiments, Accident
Prevention Systems

Database Analysis of
Vehicular Accidents;

Decision Theory Approaches to
Transportation Models.



UNIVERSITY OF

-De]mn:ment of Neurological Surgery
1501 N.W. 9th Avenue
Miami, Florida 33136

(305) 547-6946
SCHOOL OF MEDICINE

MEMORANDUM

TO: DR. TAREK M. KHALIL
CHAIRMAN, INDUSTRIAL ENGINEERING DEPARTMENT

FROM: HUBERT L. ROSQMOFF, M.D., PROFESSOR AND CHAIRMAN
SUBJECT: INDUSTRIAL ENGINEERING PhD PROGRAM IN ERGONOMICS

DATE: 31 MARCH 1987

The Department of Neurological Surgery enthusiastically supports the PhD
degree progam in Ergonomics housed {in the Department of Industrial
Engineering. We have, in fact, been an active participant with
Industrial Engineering at our Comprehensive Pain and Rehabilitation
Center for the past four years for which our facilities have already
been a base of operation for the students im your Department. It is a
natural extension of the academic pursuit to now wish to offer the PhD
degree. The Department of Neurological Surgery would not only like to
see Industrial Engineering move forward in their research effort, but it
is to our mutual advantage to share the joint investigative projects and
participate in the supervision of doctaral students through whose
efforts we will prosper together.

The Department of Neurological Surgery has faculty in specific areas of
interest to Industrial Engineering with whom already we have been
doing research which have resulted 1in publications and significant
contributions to Neurosurgical and Ergononic literature which have now
gained national, and interuational, recognition. The PhD program would
serve further to enhance this effort and acknowledgement by our
colleagues. I do hope we can carry forward your doctaral program.

Examples of the Neurosurgical Faculty and thelr areas of interest
conjoint to Ergonomics follows:

Name Areas of Interest

1. Dr. Hubert L. Rosomoff Low Back Pain Rehabilitation

2. Dr. David Fishbain Pain Measurement and Behavioral Problems
in Rehabilitation

3. Dr. Myron Goldberg Ergonomics, Biofeedback, Psychological
Stresses
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‘¢¢.: Dean Bernard Fogel
Provost Luis Glaser




SENATE COUNCIL MEETING

MARCH &, 1987

PRESENT: George Alexandrakis, William Awad, Jack Fell, Tony
Harvell, John EKnoblock, Chairman, Michael Salwen
for Josephine Johnson, Chester Schriesheim for
Linda Nelder, Donald Randolph, Daryl Ries, Alan
Swan, and Kamal Yacoub,

GUESTS: Jack Borsting, Norman Einspruch, Tarek Khalil,
Sidney Besvinick

Call to Order and Approval of Minutes

The meeting was called to order at 2:00 P.M, by Dr. Knoblock.
The minutes of the January 26 meeting were approved as
submitted. Excused absences were approved for Drs. DeCarbo,
Forman, Honikman, Johnson, and Neider.

Retreat

It was moved by Dr. Swan, and seconded, to set March 28 as the
Senate's annual retreat to be held at RSMAS. It was agreed to
meet beginning at 9:00 A.M. and continuing through Iunch.

Proposed Name Change for the Department of Religion

It was moved by Dr. Yacoub, and seconded, to approve the
proposed name change from the Department of Religion to the
Department of Religicus Studies. The motion was adopted

unanimously.

Proposal for a Ph.D. in Industrial Engineering

Dr. Tarek Khalil presented the revised proposal for a Ph.D. in
Industrial Engineering. He pointed out the major revisions
which respond to the guestions previously raiszed by the Council.
Discussion followed regarding research funding available,
teaching loads of faculty, and the GRE scores and qualifications
of students. The Senate moved into Executive Session to discuss
the proposal. Following the Executive Session, it was moved,
and seconded, to agenda the item for the April Senate meeting,
and to recommend approval of the Ph.D. in Ergonomics, to be
housed in the Department of Industrial Engineering.




SC 3/6/87
Page 2
Minutes

Proposal for a Ph.D. in Industrial Engineering - (cont.)

The program would be directed by Dr. Khalil and would involve
the participation of one other department from either the School
of Medicine or the School of Business, the procedures to be
arranged with the Provost prior to the Senate meeting. The
motion was adopted unanimously.

Proposal for a Ph.D. in the Scheool of Business

Dean Jack Borsting presented a summary of the proposal for a
Ph.D. in Business Administration with a major in one of five

aAreas. He stated that the departments of Management Science and
Computer Information Systems, Finance, Management, Accounting,
and Marketing would participate in the program. Discussion

followed relating to the gqualifying examinations for students,
whether students can be re-examined in cases of failure, and the
course loads and teaching loads of graduate students. The
Chairman will appoint a committee to examine the proposal in
detail and submit a report to the Council.

Discussion of Bylaw on Faculty Status, Appointments, Promotion,
and Tenure

Dr. Besvinick explained the Graduate Council's proposed
modifications to the Charter and Bylaw changes being prepared by
the Senate. In addition, a new Charter section 4.3 and a new
Bylaw concerning the Graduate Council membership were proposed.
He stated that the Council felt it was important tc establish
criteria for people to chailr thesis and dissertation
committees. Discussion followed. This item will be forwarded
to the Senate as an information item pending graduate faculty
action.

Dr. Knoblock reviewed the proposed Charter changes. Dr. Swan
requested that the Law School be allowed to use "Clinical” in
its titles. Discussion followed. The Council agreed to add "in
the Schools of Medicine and Nursing" following "Clinical" in the
second line of the Associated Faculty paragraph. This item will
be forwarded to the Senate along with an amendment to the
Educator Faculty section.



UNIVERSITY OF

MEMORANDUM

March 5, 1987

TGO : Faculty Senate

TROM & Asscociate Provost for Research and
Dean of Graduate Studies (Interim)

SUBJECT: Ph.D. Proposals for Industrial Engineering
and Business Administration

I am enclosing the above referred Ph.D. Proposals which were
presented to the Gradute Council yesterday.

The proposed revised Ph.D. Program for Industrial
Engineering has been approved by the Council with nc
changes.

The proposed Ph.D. Program for Business Administration was
presented by Dr. Carroll Truss, for the Subcommittee of
Programs and Degrees, and Dr. Paul Sugrue, representing the
School of Business Administration. ‘

The Ph.D. Program for Business Administration was apﬁroved
by the Graduate Council with the following comments:

1. The School should prepare a carefully-designed
strategy for marketing the program and recruiting students
at selected universities. Necessary funds to implement this
strategy should be identified.

2. Scores of 600 on both the GMAT and the TOEFL test
may be too rigorous and could limit admissions

significantly.
B s
Sidney L. Besvinick
SLB:nb ‘ S S \T7727
Attachments: IEN Ph.D. revised proposal i {i?
Ph.D. propcsal in Business Administration?)” 4
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UNIVERSITY OF

March &5, 1987

To: Dr, John Knoblock
Chairman Faculty Senate

From: Tarek M, KXhalil ﬁ/,,f”
Chairman Industrial Eng. Dept.

Subject: Ph. D, Program in Industrial Engineering

I am enclosing herewith a letter from Dr. Charles N. Kurucz in-
dicating his participation and support of the Ph. D. program in
Ergonomics in the Industrial Engineering Department. Please add
this letter to the material that was sent to your office last
week.

TMK /dd
cc:Provost Luis Glaser
Dean Norman G. Einspruch

Dept. of Industrial Engineering
College of Engineering
P.O. Box 248294
Coral Gables, Florida 33124
(305) 284-2344




UNIVERSITY OF

Department of Management Science |
and
Computer Information Systems
PO. Box 248237
Coral Gables, Florida 33124 March 2, 1987
(305) 284-6595 '

Dr. Tarek Khalil, Chairman
Department of Industrial Engineering

University of Miami
Coral Gables, FL 33124

RE: Industrial Engineering Ph.D. Program

Dear Dr. Khalil:

I am writing to confirm my previous expression of support for the new
Ph.D. program in Industrial Engineering.

As you know I have taught required graduate courses in the areas of
probability and statistical design of experiments for Industrial Engineering
graduate students. I anticipate continuing this teaching activity in the
future. Further, I am interested in advising and working with students
as they perform their dissertation research and plan to be available to
a selected number of students.

Please accept my continued support. If you need any additional
information please contact me at your earliest convenience.

Sincerely yours,

ke ) Jlaee

Charles N. Kurucz, Ph.D. -=——
Assgctate Professor

CNK/sls ‘ ¢



UNIVERSITY OF

March 2, 1987

To: Dr. John Knoblock
Chairman Faculty Senate
R e
From: Tarek M. Khalil e

Chairman Industrial Eng. Dept.

Subject: Ph, D. Program in Industrial Engineering

I am enclosing herewith letters from Dr. Farl Wiener and Dr.
Myron Goldberg indicating their participation and support of the
Ph., D, program in Ergonomics in the Industrial Engineering
Department. Please add these letters to the material that was
gsent to your office last week.

TMK/dd4d
cc:Provost Luls Glaser
Dean Norman G. Einspruch

Dept. of Industrial Engineering
College of Engineering
P.O. Box 248294
Coral Gables, Florida 33124
(305) 284-2344
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UNIVERSITY OF

Department of Minagement Science
and .

Computer Informalion Systems

PO. Box 248237

Coral Gables, Florida 33124

{305) 284-6595

25 February 1987

Dr. Tarek M. Khalil, Chairman
Dept. of Industrial Engineering
University of Miami

Coral Gables, FL 33124

Dear Tarek:

It is with pleasure that I respond to your imvitation to
participate in the doctoral program in Human Factors
Engineering/Ergonomics to be offered by your department.

I believe that I possibly contribute in the following ways:

1. Serve on student doctoral committees, and possibly chair a
committee should the need arise.

2. Teach a course jointly between IEN and Management
Science in some advanced area in Human Factors.

3, Support a graduate student on my research grant when funds
are available, and a student is in a position to contribute to my
research.

As you may know, my own department may go through a complex
reorganization soon, so my availability will depend on the

outcome, and of course the support of my new chairman. My

present chairman encourages cooperation with other departments,

and we especially value our continuing relationship with TEN. I
appreciate the fact that you have continued my joint appolntment
with IEN, and look forward to playing a part in your Ph.D, program.

Sincerely yours,

-~ Pt

Earl L. Wiener,
Professor
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University of Miami

COMPREHENSIVE PAIN AND REHABILITATION CENTER

South Shore Hospital and Medical Center

[Hubert 1. Rosomofi, M.[}.. D, Med. Sc. Reneé Steele Rosemef!, M B.A L RN

Medical Director Programs Director

February 17, 1967

Tarek Khalil, Ph.D.
Department of Industrial Erpgineering
University of Miami

Dr. RKRhalil,

Thank vyou for considering me for graduate faculty status irn your
department. dver the past few years I have sat or several
masters and dissertaticon committees and found this experience to
be hiphly rewarding. I believe my backround in psychology,
statistics, and research design has eriabled me to make useful
cantributions in these committees, in terms of furthering the
educaticral and professional developmernt of the students.

I have a great deal of interest and desire tc continue worHing
with praduate studernts in this same capacity. I would alsa lihke
ta increase my irnvolvemernt with graduate students by directly
supervising their research. I would welcome such an cpporturnity
in your department.

Sircerely,

MM@MQWOL 0

Myron Goldbern, Ph.D.
Research Assistant Professor

600 Alton Road. Miami Beach. Florida 33139 o Tel.: (305) 672-2100




UNIVERSITY OF

MEMORANDUM

TO: Dr. John H. Knoblock \ i
Chairman, Faculty Senate

FROM: Dr. Tarek M. Khalil &,)
Professor and Chairma
Industrial Engineering Department

DATE: February 25, 1987

SUBJECT: REVISED PH.D. PROPOSAL

Please find attached our revised Ph.D. Proposal, which
concentrates on the Ergonomics field, for consideration by the
Faculty Senate. Details pertalnlng te the faculty and research
activities in this area are covered in this document. !

Should there be any further clarifications heeded, please do
not hesitate to contact me at 284-2344,

TMK:DJS:dsp

cc: Provost Luis Glaser
Dean Norman G. Einspruch

Dept. of Industrial Engineering
College of Engineering
P.O. Box 248294
Coral Gables. Florida 33124
(305) 284-2344




Ve
"

UNIVERSITY OF

February 6, 1987

To: Pr. John Knoblock

Chairman, Faculty Senate
Via:z Dean Norman G. Einspruch
College of Engineering \
From: Dr. Tarek M. Khalil =
Chairman, IE Department <

The Department of Industrial Engineering submitted a proposal to
offer the Ph. D. program in two areas of concentration in order
to be able to focus its resources and achieve excellence in
graduate education and research. The two areas are 1) Ergonomics
and 2) Production Systems Engineering. These two areas of re-
search intellectually reinforce each other.

The Ph. D. proposal was reviewed by outside consultants who were
selected from the leaders in the field of Industrial Engineering.
The reviewers' report indicated that "The IE faculty have wisely
decided to propose their Ph. D. program based on two distinct re-
search areas within the very broad industrial engineering field."

The summary of the findings of the consultants is as follows:

1) "The Ergonomic research program applied to
rehabilitation and occupational health planning in
industry is well developed and could support a few
Ph. D. students with only small incremental costs.”
{The department has supplied evidence to the Faculty
Senate Council that more than twelve graduate students
are currently supported by external funds in this
program. This level of support has been sustained for
more than five years.)

2) For the Production Systems Engineering
concentration the reviewers recommended the addition
of a Senior faculty member and the alleviation of
heavy teaching loads (standard load at the time of the
report was 3 courses per semester). They indicated
that an addition of $188,000/yr is needed to add this
concentration.

Dept. of Industrial Engineering
College of Engineering
P.O. Box 248294
Coral Gables, Florida 33124
(305) 284-2344




The reviewer's conclusion was "the Department has identified two
areas that they can excel in, Ergonomics and Production Systems
Engineering. We believe that with this focus, the available
resources and above mentioned concerns and support requirement,
that a viable Ph. D. program in Industrial Engineering can be es-
tablished at the University of Miami."

The Physical Sciences subcommittee of the Graduate Council after
exhaustive review of the departmental resources agreed with the
reviewers' statement and recommended inauguration of the program
subject to three stipulations (memorandum dated July 24, 1986):

1. Addition of a professor or senior associate profes-
cor in the Production Systems Engineering area.

2. Authorization of additional graduate teaching as-
sistants to reduce lcad on faculty teaching.

3. Limitation of post-master Ph. D. students to five
per year for the first two years.

The Graduate Council approved the offering of the Ph. D. program
subject to the implementation of the stipulations recommended by
the subcommittee over the next few years {(memorandum dated
October 13, 1986 to Faculty Senate).

The Faculty Senate Council requested that the department submit
information about funding available to support graduate students
in the Ergonomics program. This information was provided in
detail (memo from Dr. Khalil to Dr. Knoblock dated January 21,
1987) showing that the current level of funding is capable of
supporting more than twelve students in this concentration.

In addition since the time of submission of the outside
reviewers' report, the department through itg outside resources
was able to hire an experienced faculty member on a visiting
status. The use of experienced adjunct faculty was expanded; this
helped alleviate faculty load effectively reducing teaching loads
to two courses and allowing the faculty more time to concentrate
on research and publication.

The addition of two more TA positions can be accomodated under
the budget of the highly successful MSIE/MBA weekend program.

Based on the progress that has been made since the visit of the
Consultants, the faculty of the Industrial Engineering
Department urges the adoption of the following:

Approve the Ph. D. program in Industrial Engineering with permis-
cion to accept three new students per year for the first three
years in the ergonomics concentration.. Hold admission into the




Production Systems Engineering concentration until the following
stipulations have been met.

TMK /dd

1., Add an established faculty member into the
Production (Manufacturing) System area.

2. Show evidence of increased level of funding in this
area to support two additional graduate students per
year (The budget allocation for our weekend executive
MSIE/MBA can support two TA's to satisfy requirements
in this regard.)




CONFIDENTIAL

SENATE SUBCOMMITTEE REPORT

February 5, 1987

Dr. John Knoblock
Chairman
Faculty Senate and Government

Faculty Senate Subcommittee for Review
of Subject Program
Dr. Jack Fell, Rosensteil School of Marine and
Atmospheric Science
Dr., Linda L. Neider, School of Business Administration
Dr. Thomas J. Sick, School of Medicine

SUBJECT: Department of Industrial Engineering Proposal for a
Ph.D. Program in Human Factors

After thoroughly reviewing the Department of Industrial
Engineering proposal for a doctorate program in Human Factors,
this subcommittee agreed that there were two major problem areas
~which need to be addressed -- departmental faculty, and research
support for such a program. Our specific concerns are expregsed
below for each area.

Existing Faculty

In our estimation, one of the major weaknesses with the Ph.D.
proposal from the Department of Industrial Engineering
(specialization in Human Factors) is the lack of a wviable
graduate faculty. Based on an assiduous analysis of departmental
curriculum vitae, we noted the following:




SENATE SUBCOMMITTEE REPORT CONFIDENTIAL
Department of Industrial Engineering

Proposal for a Ph.D. Program
Page Two

o At the senior level, there is essentially one Associate
professor, Dr. Asfour, and one (full) Professor, Dr. Khalil,
that could assist in the development of doctoral candidates
in the Human Factors/Ergonomics area. Dr . Khalil, however,
is Chairman of the department and, thus, ~will be of rather
limited value to doctoral students in terms of theses
supervision, conduct of doctoral seminars, etc.

The other two senior faculty members in this department
(Dr . Pfaffenberger and Dr. Sumanth} are nct trained, neor do
they publish research, in Human Factors/Ergonomics.

o There are presently three (br . Adaniya, Dr. Kang, and
Dr. Rabie) terminally qualified junior faculty members in
the department (a fourth Assistant Professor, Mr. Omachonu
-—- who was a former UM masters student in Industrial

Engineering -- is ABD). The contribution of all three
Assistant Professors to a doctoral program is guestionable,
at Dbest. Dr. Adaniya, whose area is only tangentially
related to Human Factors, completed his dissertation three
years ago and does not have any publications. Dr . Rabie
finished his doctorate four years ago and has only one
refereed article. Dr. Kang, who has been out of graduate
school for two years, does have a reasonable publication
record. Unfortunately, his area of research is computer

simulations, not Human Factors.

o There are a number of individuals who are listed as
"Industrial Engineering Faculty" who will -- clearly -- not
pe able to make a contribution to the department's doctoral
program. Dr. Bayrakter is a Visiting Assistant Professor;
further, his research is not in the Human Factorsg/Ergonomics
area. Dr. Kurucz and Dr. Wiener are both tenured faculty
members in the School of Business Administration. Although
they have courtesy {secondary) appointments in the
Department of Industrial Engineering, their
teaching/research is done in the School of Business
Administration. (In addition, the School of Rusiness
Administration ig having their own doctoral proposal
reviewed, which may further 1limit their involvement in
committee work from other schools.) Dr. Goldberg is a
Research Assistant Professor in the Department of
Neurological Surgery, (UM) School of Medicine. He has
secondary, oOr courtesy, appointments with the Department of
Psychology, the Department of Or thopedics and
Rehabilitation, as well as with TIndustrial Engineering.
Thus, his contribution to the proposed doctoral program
would be extremely minimal (at best}. Finally, Dr. Rhodes




SENATE SUBCOMMITTEE REPORT CONFIDENTIAL
Department of Industrial Engineering

Proposal for a Ph.D. Program
Page Three

is a Community Adjunct Professor, who was formerly employed
at General Electric Company, and is not involved in research
activities.

0 There are only three faculty members from the Department of
Industrial Engineering who are on the Graduate Faculty
(Dr. Asfour, Dr. Khalil, and Dr., Sumanth). Dr. Sumanth does
not teach or publish in the area of Human
Factors/Ergonomics. Dr. Khalil, asg noted previously, is
Chairman of the department and, thus, time-constrained in
terms of his ability to work closely with doctoral students.

Based on our review of the department's faculty, we c¢an not
recommend that doctoral students be admitted to such a program.
According to the outside reviewers of the proposal (Drs. Chaffin
and Tillman), a Ph.D. program should provide "a graduate faculty
experienced 1in performing contemporary research 1in industrial
engineering and who routinely publish in scholarly refereed
journals in the field." Such a faculty (specialized in Human
Factors/Ergonomics) does not currently exist in the Department of
Industrial Engineering.

Research Support

During fiscal vyear 1986-87, the ©Department of Industrial
Engineering obtained several small grants from corporations with
a reported total of $35,800. In mid-January, Dr. Enoblock
informed this committee that the (UM) Grants Office reported that
the Department of Tndustrial Engineering did not have any active
grants or contracts. Therefore, it must be assumed that the
listed income consists of donations to the Development Office.
Some of this funding, from American Can, Burger Kind, and
Frank B. Hall, appears to be for student support. Such support
cannot be discounted, as it is important in developing and

sustaining the Master's Degree Program. Also 1listed 1is a
$100,000 NASA grant to Dr. Wiener of the School of Business
Administration. We believe that it is inappropriate to list

funding to departments or schools other than the academic unit in
guestion. Such double listing can be misleading.

On a historical basis (January 1986 to January 1987), other than
the funding 1listed above, the department obtained $65,000 in
equipment, and Dr. Sumanth obtained pass-through funds from the
Phosphate Research Institute.
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Department of Industrial Engineering

Proposal for a Ph.D. Program
Page Four

Based on the documents provided to us, the main source of funding
in the department appears to be the operating funds for the
Comprehensive Pain and Rehabilitation Center (CPRC) -- $162,000.
These are pass—through funds from the School of Medicine. The
department's affiliation with the CPRC is clearly the major
(only) foundation on which a wviable Ph.D. program may be
established. pre. Khalil and Asfour are actively involved in
research projects involving the CPRC, and the CPRC appears to
support a number of masters students in Industrial Engineering.
Dr. Rosomoff, Chairman of the Department of Neurological Surgery,
and Director of the CPRC, indicates that more than 5500, 000
already has been invested in support of Industrial Engineering.
Dr . Rosomoff does not, nor should he, guarantee future support
for Industrial Engineering from the CPRC. Indeed, 1t is this
committee's feeling that such heavy reliance upon extra-
departmental funding for support of a Ph.D. program 1is 1ll-
advised.

Overall, however, the Department of Industrial Fngineering does
not appear to be aggressive in obtaining active research grants,
and the world does not appear to be beating its' way to the
department's door requesting the development of innovative
research. The funding that the department has been successful in
attracting appears to be adequate to maintain a master's degree
program. However, this current level and type of funding falls
far schort of the active, highly-developed research that one
expects for a doctoral degree program.

Overall Recommendation

Dr. Khalil repeatedly states in his support documents for this
Ph.D. proposal that the establishment of a doctoral program in
Industrial Engineering will help to strengthen the department by
facilitating recruiting, and by increasing research funding from
extramural sources. This subcommittee contends, however, that
doctoral programs should be established in departments with
proven strengths in research and academic excellence. Thus, it
is our strong conviction that a doctoral program ~would be
premature for Industrial Engineering. In a year or two, if they
hire a nationally-recognized scholar in human factors, as well as
one or two productive junior faculty menmbers, the department may
be ready to submit another proposal for our review. We do not,
however, feel that such a program should be initiated with
promises of future hiring and research development.
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To:

From:

As per
ing, I

UNIVERSITY OF

21, 1987

Dr. John Enoblock
Chairman, Faculty Senate

Dr. Tarek M. Khalil -
Chairman, Industrial Engineer ing

your request during the last Faculty Senate Council meet-
am enclosing herewith a plan for funding the Ph. D.

program in the ergonomics area. As you can see from the enclosed
attachments, current funding sources are supporting more than

twelve

graduate students. We expect that with the implementation

of our Ph. D. program we can further expand our outside funding

sources

to accomodate more students and research faculty.

I am also enclosing another copy of faculty resumes for the

benefi
faculty

t of the Senate Council members. I believe that our
's reputation and scholarly output in this area are indeed

outstanding. I am quite confident that we can implement a strong
Ph. D. program once the University approval is secured.

Attachments

T™K : dd
cc:Dean
Dr.

Norman G. Einspruch
S. Besvinick

Dept. of [ndustrial Engineering
College of Engineering
P.O. Box 248294
Coral Gables. Florida 33124
(305) 284-2344

N




Exhibit 1l:

Exhibit 2:

Exhibit 3:

Exhibit 4:

Current Graduate Student'Support(Ergonomics)

One Year Outside Grant Support for
Program Faculty (January g6~January 87}

outside Grant Support for The Current
Fiscal Year (June 86 to present)

One Year Ergonomics Program Support through
the Comprehensive Pain and Rehabilitation
Center - South Shore Hospital and Department
of Neurclogical Surgery
(Fiscal year 1986-1987)
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Exhibit 1

UNIVERSITY OF MIAMI

Current Graduate Student Support
(Ergonomics)
1. E.A. Moty (Res. Assoc.) 36,000 Stipend CPRC*
' & tuition
5.  Edwin Bon (Res. Assoc.) 30,000 Stipend CPRC
& tuition
3 S, Waly (Res. Asst.) 12,000 Stipend CPRC
& tuiticn
4. A. Zaki (Res. Asst.) 13,000 Stipend CPRC
& tuition
5. L. Melean (Res. Asst.) 8,135 Stipend CPRC
E. Elaine Asfour (T.A.) 3,600 Stipend UM (PT)
7. T. Bienkowski (R.A.) 6,000 Stipend Burger King
& tuition & UM
8. M. Tritar (R.A.) 6,000 Stipend American Can
6,408 & tuition Company
9. G. Duyos (R.A) 6,000 - Stipend Frank B. Hall
_ tuition benefit & UM
10. A. Genaidy 7,500 Stipend UM

Full tuition
Scholarship Egyptian

Governmnet
11. S. Muthumswamy 5,700 Stipend Release fund
‘ & tuition M

(Lab.Asst.)
# * * *

Additionally, the Department currently has four graduate Teaching Assistantships
which pay both stipends and tuition. Two more Assistantships are budgeted under
the weekend Executive Program. Faculty release time can support two to three
additional graduate assistants.

At the present time, T.A. allocation and external funding sources are
supporting 17 Graduate Assistants and a visiting assistant professor. A few
more undergraduate students are supported as student assistants.

Several well qualified applicants have expressed their interest in the
Department's Ph.D. Program. They are smployed by tocal companies. They expect

# Comprehensive Pain and Rehabilitation Center




Exhibit 1 (Contd.)

-to pay full tuition for the program. It is estimated that about two to three
applicants can be admitted under that arrangement. It is also expected that one
or two additional international students can be paid full tuition and stipends
through their Government Scholarship Funds.

The approval of the Ph.D. Program will encourage the Department to compete for
training grants available from the National Institute for Occupational Safety
and Health. These grants pay full tuition, stipends, faculty and program.
support. Cur faculty have the reputation and the expertise to bid successfully
for such a grant. ' '

Tt is also expected that the initiatien of a Ph.D. Program would stimulate added
research support for faculty and graduate students.




Exhibit 2

ONE, YEAR GRANT SUPPORT

FOR _PROGRAM FACULTY
ARY T ARY

(Round Figures)

MODCOMP May 1986
{Equipment) 35,9808
(Training) 5,000
IBM (Equipment) 3g,088 - January 1986
American Can 9,600 Asfour
Ryder System : 7;500 , Adaniya
SME 7,000 Rabie
Res Init 7,508 (matching fund $7,500
provided by Dept.)}
Phosphogypsum 15,0606 Sumanth
Burger King 6,000 Khalil
Frank B. Hall 4,500 Khalil
NASA lpo,0080 Wiener*
227,100

* Dr. Wiener, a member of the faculty of the Department of
Management Science, has a secondary appointment in Industrial
Engineering. He is a member of the Ph.D. Program Committee and
is a qualified and interested in the supervision of IEN Ph.D.
dissertations.




Exhibit 3

GRANTS RECEIVED SINCE THE START OF FISCAL YEAR 86-87

{Round Figures)

American Can $7,000 Asfour
Ryder System 7,500 Adaniya
Allen Morris 6,000 Sumanth
Interamerican Bank 4,380 Khalil
Burger King 6,000 Khalil
Frank B. Hall 5,000 Khalil
Research Support 5,008 Omachonu
NASA 100,000 Wiener*
T$140,800

* Dr. Wiener, a member of the faculty of the Department of
Management Science, has a secondary appointment in ‘Industrial
Engineering. He is a member of the Ph.D. dProgram Committee and
is gqualified and interested in the supervision of IEN Ph.D.
dissertations.




Fxhibit 4

PROGRAM SUPPORT
ERGONCMICS IN REHABILITATION
AND LOW BACK PAIN

Comprehensive Pain and Rehabilitation Center
(June 1, 1986 - May 31, 1987)

Name S$(round figures)
T. M. Khalil, Ph.D. 17,008
S. Asfour, Ph.D,. 17,860
M. Goldberg, Ph.D.* 26,000

(1/2 time @52,000)
E. Moty 36,806 (Ph. D. Candidate)
E. Bon 36,900 (M.S.1.E.Candidate)
S. Waly 13,888 (M.S.I.E., Ph.D.
Candidate)
A, Zaki | 13,000 (M.S.I.E.Candidate)
L. Melean 8,188 (M.S.I.E.,potential

Ph. D. candidate)

162,000

* Dr. Goldberg is a research Assistant Professor in the
Department of Neurological Surgery. He is the clinical super-
visor of the Ergonomics Division, CPRC. He spends at least 1/2
time in research applications and supervision of graduate stu-
dents' work in Ergonomics.




SENATE COUNCIL MEETING

January 12, 1937

PRESENT. George Alexandrakis, William Awad, Jack Fell,
Bruce Forman, Basil Honikman, John Knoblock,
chairman, Josephine Johnson, Daryl Ries, Alan
Swan, angd Kamal Yacoub.

3

ABSENT: Nicholas DeCarbc, and Donald Randolph.
AL TERNATLES Susan Seiler, and Harold Strauss.
RUESTS: Sidney Besvinick, Luis Glaser, Tarek Khalil,

Harold Malt, J. Thomas Regan,

call to Order and Approval of Minutes : .

The meeting was called tc order at 2:C0 P.M. by Dr. Knoblock,
Excused absences were approved for Tony Harvell and Linda
Nelider, The minutes of the meetings of November 3, 17, and
December 1 were approved as submitted.

School of Architecture's Land Dewvelopment and Planning Proposal

'

Professor Harold Malt, School of Architecture, presented the
rationale for the revised proposal for land development and

planning. The proposal is now being considered as a bachelor of
science degree rather than a bachelor of land development
deyree. It was moved, and seconded, to agenda the proposal for
a first reading at the January 26 Faculty Senate meeting.
Discussion followed. The motion carried by a vote of 9 in

favor, 2 opposed, with one abstention.

College of Engineering's Proposal for a Ph.D. in
Industrial Engineering

Dr. Besvinick presented the recommendation of the Graduate
Gouncil regarding the Cecllege of Engineering's propesal for a
Ph.D. in Industrial Engineering. Discussion followed coneerning
the funding and support for the proposed program. It was agreed
that a program restricted ta ergocnomics may be feasible.
additional information was requested concerning the expected
research level, teaching load levels, incremental costs
associated with the students, support for student assistants,
and the need for a technician.




UNIVERSITY OF

January 9, 1987

To: Dr. John Knoblock
From: Dr. Tarek Khalil S5~
o

We have been fortunate through the persconal efforts of Mr. Frank
Rogers and Tom Rogerc to make a detail comparison study of the
holdings of the University of Miami in comparison with the hol-
dings of Clemson University in the Industrial Engineering and
it's related fields. As you can see, the University of Miami's
holdings are much stronger than those of Clemson, which has had
it's Ph. D. program in Industrial Engineering for several years.

Please consider this material as supplemental information to our
previously submitted supporting materizl for the Ph. D. program
in Industrial Engineering.

Enclosure

TMK /dd

cc:Dean Norman G. Einspruch
Mr. Frank Rogers

Dept. of Industral Engineering
College of Engineering
PO, Box 248294
Coral Gables, Florida 33124
(305) 284-2344




COMPARTISON OF HOLDINGS OF INDUSTRIAL ENGINEERING CR RELATED PERIODICAL TITLES
IN THE UNIVERISTY OF MIAMI LIBRARIES AND CLEMSON UNIVERSITY LIBRARY.

The following list of periodicals was submitted to the Director, Richter Library,
by the Industrial Engineering Department, for a comparative analysis of holdings
in the libraries of the University of Miami and Clemson University. The
cawarative study was done through the OCLC (Online Computer Library Center)
Network. The result shows that the University of Miami libraries hold 94%

of the titles as compared to 79% for the Clemson University Library.

"o" means no holdings in the libraries.
"H" means subscription held by the institution.

Libraries Titles
cu w
H H ATIE TRANSACTIONS.
H H ACADEMY OF MANAGEMENT. JOURNAL
H H ACADEMY OF MANAGFMENT. REVIEW.
=} H ACCIDENT ANALYSIS AND PREVENTION.
H H ACCUSTICAL SOCIETY OF AMERICA. JOURNAL.
0 H ACTA BIOTHECRETICA.
H H ACTA ORTHOPAEDICA SCANDINAVICA.
H H ACTA PHYSIOLOGICA SCANDINAVICA.
o H ADMINISTRATIVE SCIENCE QUARTERLY.
H H ADVANCES IN MARINE BIOLOGY. '
H H AEROSPACE MEDICINE.
o H AEROSPACE SAFETY.
o H AGING AND HUMAN DEVELOPMENT.
H H AMERICAN ECONCMIC REVIEW AND SUPPLEMENTS.
H H AMERICAN HYGIFNE ASSOCTATION JOURNAL.
H H AMERICAN JCOURNAL OF AGRICULTURAL ECONOMICS.
o H AMERTCAN JOURNAL OF INDUSTRIAL MEDICINE.
H H AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY .
H H AMERTICAN JOURNAL OF PSYCHOANALYSIS.
H H AMERICAN JOURNAL OF PSYCHOLOGY.
H H AMERICAN MACHITISTS.
H H AMERICAN SCIENTIST. ’
H H AMERICAN STATISTICAL ASSOCTATION. JOURNAL.
H H AMERICAN STATISTICAL ASSOCIATION., QUARTERLY PUBLICATICNS.
H H AMERICAN STATISTICAL ASSOCIATION. PUBLICATIONS.
H H AMERICAN STATISTICIAN.
H H ANNALS OF BICMEDICAL ENGINEERING.
H H ANNALS CF HUMAN BIOLOGY.
H H ANNALS CF THE MEW YORK ACADEMY OF SCIENCE.
0 H APPLTED ERCONCIMICS.
o H APPLIED INDUSTRIAL HYGIENE.
o} H ARMY RESEARCH AND DEVELOPMENT.
H 0. ARTIFICIAL LIMBS.

7 January 1987




uefilesfiarfier 8

cooOmETETITO WO Im

mommmmmmmmmo'mmmommmmmmmmmo omommmm

Libraries

mmmommmmmmmmmmmmmmmm‘mmmmmmmmmmm

OmmE T E

o i O IR T

Titles

ATMOSPHERIC ENVIRONMENT .

AUSTRALIAN JOURMNAL OF PLANT PHYSIOLOGY.

AUSTRALIAN JOURNAL COF PSYCHOLOGY.

BEHAVIOR RESEARCH METHODS AND INSTRUMENTATION
AND COMPUTERS.

BELL, JOURNAL OF ECONQMICS.

BELL JOURNAL OF ECONOMICS AND MANAGEMENT SCIENCE.

BIO SYSTEMS.

BIODYNAMICS.

BICIOGICAL BULLETIN.

BIOPHYSICAL JOURNAL.

BIOPHYSICAL, BIOENGINEERING AND MEDICAL INSTRUMENTATION.

BIOTECHNOLOGY AND BIOENGINEERING.

BRAIN. '

BRITISH JOURNAL OF INDUSTRIAL REIATTIONS.

BRITISH JOURNAL OF PROJECTIVE PSYCHOLOGY AND
PERSOMALITY STUDY. '

BULLETIN CF MATHEMATICAI, BIOLOGY.

BUSINESS ECONOMICS.

CHILTON'S IRON AGE.

COLUMBIA HUMAN RIGHTS LAW REVIEW.
COMPUTER DESIGN.

COMPUTERS AND BIQMEDICAL RESEARCH.
COMPUTERS AND GRAPHICS.

COMPUTERS AND INDUSTRIAL ENGINEERING.
COMPUTERS AND PEOPLE.

COMPUTERS AND THE HUMANTTIES.
CONFERENCE BOARD REVIEW.

CREATIVE COMPUTING.

DECISION SCIENCES.

DISABLED U.S.A.

DISSERTATION ABSTRACTS.
ECONOMETRICA.

ECONOMIC JOURNAL.

ENVIRONMENT .

ENVIRONMENTAL SCIENCE AND TECIHNOLOGY.
ERGONOMICS .

ERGONOMICS ABSTRACTS.

EUROPEAN JOURNAL OF OPERATIONAL RESEARCH.
FEDERAL REGISTER.

FINANCIAL EXECUTIVE.
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Titles

GEOGRAPHICAL ANALYSIS.

HARVARD BUSINESS REVIEW.

HUMAN BIOLOGY.

HUMAN DEVELOPMENT .

HUMAN FACTORS.

HUMAN RELATIONS.

IBM SYSTEMS JOURNAL.

IE: INDUSTRIAL ENGINEERING.

IEEE SPECTRUM.

IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING.
ITE TRANSACTIONS.

IT0 INFORMATION.

ILO PUBLICATIONS.

ILIUMINATING ENGINEERING.

INDUSTRIAL AND LABOR RELATIONS REVIEW.
INDUSTRIAL DESIGN MAGAZINE.

INDUSTRIAL RELATIGNS.

INDUSTRY WEEK.

INSTITUTION CF MECHANICAI ENGINEERRS. PROCEEDINGS.
INTERFACES.

INTERNATIONAL ECONOMIC FEVIEW.

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE.
INTERNATIONAL JOURNAL OF ENVIRONMENTAL STUDIES.
INTERNATIONAL JOURNAL OF MINI AND MICROCOMPUTERS.
INTERNATICONAL JCURNAL OF PRODUCTION RESEARCH.
INTERNATIONAL JOURNAL OF ROBOTICS RESEARCH.

J 0 M. JOURNAL OF OCCUPATIONAL MEDICINE.

JAPANESE JOURNAL OF APPLIED PHYSICS.

JOURNAL CF
JOURNAL OF
JOURNAL OF
JOURNAL OF
JOURNAL OF
JOURMNAL OF
JOURNAL COF
JCOURNAL OF
JOURNAL OF
JOURMNAL OF
JOURNAL OF
JOURNAL OF
JOURNAL: CF
JOURNAL OF
JOURNAL OF

JOJRNAL OF
JOURNAL OF
JOURNAL OF

ANATOMY .

ANALYTICAL PSYCHOLOGY.

APPLIED BEHAVICR ANALYSIS.

APPLIED PSYCHOLOGY.

APPLIED PHYSIOLOGY.

AVIATION SPACE AND ENVIRCMMENTAL MEDICINE.
BIOGMECHANICS. :
BIOMEDICAL MATERIALS RESEARCH.

BONE END JOINT SURGERY,

BUSINESS.

ECONCMETRICS .

HCONCMIC LITERATURE.

BCONCMICS AND BUSINESS.

ENGINEERING PSYCHOLOGY .

ENGINEERING PHYSICS.

ENVIRCMMENTAL, ECONOMICS AND MANAGEMENT.
ENVIRONMENTAL ENGINEERING.
EXPERTMENTAL PSYCHOLOGY.
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Titles

JOURNAL, OF HUMAN ERGOLOGY .

JOURNAL OF HUMAN EVOLUTION.

JOURNAL OF HUMANISTIC PSYCHOLOGY.

JOURNAIL CF INDUSTRIAL ECONQMICS.

JOURNAL OF INDUSTRIAL ENGINEERING.
JOURNAL OF INDUSTRIAL PSYCHOLOGY.

JOURNAL OF INDUSTRIAL RELATIONS.

JOURNAL OF MANUFACTURING SYSTEMS.

JOURMAL OF MARKETING.

JOURNAL OF MARKETING RESEARCH. -
JOURNAL, CF MEDICAL ENGINEERING AND TECHNOLOGY.
JOURNAL OF METHODS-TIME MEASUREMENTS.
JOURNAL OF MONEY, CREDIT AND BANKING.
JOURNAL OF OCCUPATIONAL MEDICINE.

JOURNAL CF OCCUPATIONAL PSYCHOLOGY.
JOURNAL OF PHYSIOLOGY.

JOURNAL OF PLANNING AND ENVIRONMENTAL LAW.
JOURNAL OF REGIONAL SCIENCE.

JOURNAL OF RETAILING.

JOURNAL, OF SAFETY RESEARCH.

JOURNAL, OF SPEECH AND HEARING DISORDERS.
JOURNAL OF SYSTEMS MANAGEMENT.

JOURNAL OF THE AMERICAN INSTITUTE OF PLANNERS.
JOURNAL OF THEORETICAL BIOLOGY.

LANCET

- LOGISTICS AND TRANSPORTATICON REVIEW.

MANAGFMENT ACCOUNTING.

MANAGEMENT FOCUS.

MANAGEMENT REVIEW.

MANAGEMENT SERVICES.

MANAGEMENT SCIENCE. ‘ .
MANUFACTURING PRODUCTIVITY FRONTIERS.
MATFRIAL FLOW.

MATERTALS HANDLING NEWS.

MATHEMATICAL PROGRAMMING.

MEDICAL AND BIOLOGICAI ENGINEERING AND COMPUTING.
MEDICAL JOURMAL OF AUSTRALIA.

MEDICAL RESEARCH ENGINEERING.
MINI-MICRO SYSTEMS,

MINING ENGINEERTNG

MINING JOURNAL.

MODERN CASTING.

MODERN MATERTALS HANDLING.

MODERN PLASTICS.

MONTHLY LABOR REVIEW.

NATURE.

NAVAL RESEARCH IOGISTICS QUARTERLY.
NEW SCIENTIST.

NEWSLETTER, PROSTHETICS AND ORTHOTICS CLINIC.




Libraries Titles

o] u

H H- NETWORKS .

H H O E C D OBSERVER,

H H OCCUPATIONAL HAZARDS.

H H OPERATIONAL RESEARCH SOCIETY. JOURNAL.

H H OPERATICNS RESEARCH.

o H OPERATIONS RESEARCH SCCIETY OF AMERICA. BULLETIN.

H - H OPERATIONS RESEARCH SCCIETY OF AMERICA. ORSA/TIMS
BJLLETIN.

H 54 ORGANIZATIONAL DYNAMICS.

H H PERCEPTUAL AND MOTOR SKILLS.

o] H PERSCNNEL.

H H PERSONNEL PSYCHOLOGY .

H H PHYSICAIL THERAPY.

H H PHYSIOLOGICAL REVIEWS.

H H PROCEEDINGS OF THE ROYAL SOCIETY.

H H PRODUCTION ENGINEERING.

o o} PRODUCTIVITY MEASUREMENT REVIEW. (ceased 1965)

(o] H PRODUCTIVITY PERSFECTIVES.

H o PROFESSIONAL SAFETY.

H H PUBLIC ADMINISTRATION REVIEW.

H H QUALITY PROGRESS.

H H REHABILITATION COUNCELING BULLETTIN.

H H REHABILITATION LITERATURE.

H o REAABILITATTION RECORD.

o] H REMOTE SENSING OF ENVIRONMENT.

H H RESEARCH MANAGEMENT . )

o H RESEARCH QUARTERLY FOR EXERCISE AND SPORT.

H H REVIEW OF ECONCQMICS AND STATISTICS.

o H REVIEW OF INCOME AND HEALTH.

(o] H ROBOTICS.

H H ROBOTICS AGE

H H ROBOTICS AND COMPUTERS.

H H ROBOTICS TODAY,

H H ROYAIL, STATISTICAI, SOCIETY. JOURNAL. SERTES A,

H H ROYAT, STATISTICAL SOCIETY. JOURNAL. SERTES B.

H H ROYAL STATISTICAL SOCIETY. JOURNAL. SERTIES C.

H H SIaM JOURNAL CF APPLIED MATHERMATICS.

H H S5IAM REVIEW.

H H SATES AND MARKETING MANAGEMENT .

o H SCANDINAVIAN JOURNAL OF REHABILITATION MEDICINE.

H H SCIENTIFIC AMERICAN.

H H SLOABN MANAGEMENT REVIEW.

H H SMALL GROUP BEHAVICR.

H H SOCIO-ECONOMIC PLANNING SCIENCES.

H H SCUTHERN ECONCMIC JOURNAL.

H B SUPERVISORY MANAGEMENT .

H H TECHNOLOGICAI, FORECASTING AND SOCTAL CHANGE.

H H TEXTILE WORLD.

o] H TOOLING AND PRODUCTION.

H H TRANSPORTATION RESEARCH, PTS. A & B.

H H TRANSPORTATION SCIENCE.




UNIVERSITY OF

December 29, 1986

To: Professor John EKnoblock

From: Tarek M. Khalil . =
Chairman, IE Department .-
/

Subject: Ph. D. in Industrial Engineering

As per your regquest during our meeting earlier this month, I am
enclosing herewith the comparative materials with some private
universities offering the Ph, D. program in Industrial
Engineering. I hope that this material together with our initial
proposal documentation would satisfy the Senate Council's needs,
0f course, I will be available to answer any guestions the
Council may have during the meeting.

I look forward to the Senate's favorable response soon.

En¢losures
TMR/dd
cc:Dean Norman G. Einspruch

Dept. of Industrial Enginecring
College of Engineering
PO. Box 248294
Coral Gables, Florida 33124
(305) 284-2344

L




1)

2)

UM Industrial Engineering Ph.D. Program
Comparative Materials
The University of Miami Program

The University of Miami Ph.D. program concentrates on two
important areas of Industrial Engineering, namely:
1) Ergonomics and 2) Production Systems Engineering. The
Ergonomics area 1is closely allied with the fields of
Psychology, Physiclogy. Anatony, Epidemiology and
Engineering. The University of Miami offerings in this area
and in collateral fields are extremely powerful both in the
Industrial Engineering Department as well as 1in the
supporting Departments.

The Production Systems Engineering area is closely allied
with the fields of Management Science, General Business
Organizations, Economics, Mathematics, Computer Science and
Engineering. Again, the University of Miami offerings in
these areas are strong. Excellent collateral field support
exists. The Department offers a number of good courses and
intends to further strengthen its offerrings with the
addition of another experienced faculty member in this area.

Pages 19 and Appendix III of the original proposal details
courses available in the Industrial Engineering Department
and in collateral field. Addendum I provides a more updated
curriculum plan for the two tracks of the Ph.D. program.

Faculty

The University of Miami faculty in the Ergonomics track have
both excellent experience and international reputation. In
my opinion their strength is matched only by less than a
handful of other universities in the entire country. These
are the University of Michigan and Texas Tech, North
Carolina State and Auburn.

This judgement is based on faculty scholarly output, awards
and involvement in national professional activities.

In the area of Production Systems Engineering the University
of Miami has a number of young aggressive, well qualified
faculty members. Their scholarly output has been on the
increase. '

Dr. Sumanth has already published a book and several papers
and Dr. Moder (in a supporting capacity) is internationally



3)

known. Dr. Khalil and Dr. Bayraktar (visiting status) have
extensive experience in the field. Supporting Department
faculty in the School of Business Administration and
Engineering are certainly very well qualified.

The University of Miami Industrial Engineering Department
faculty number has reached the critical mass that is capable
of supporting the Ph.D. program.

A. Library

It is somewhat difficult to exactly compare Library
resources or for that matter other resources with those at a
compatible private institution for the simple reason that
the ones the University of Miami usually compares itself
with do not have an Industrial Engineering Ph.D. program,
These are Washington University, Tulane, Emory, Duke and
Vanderbilt.

From a list that was prepared by the Industrial Engineering
Department faculty of all titles that were considered
relevant to the Ph.D. program in Industrial Engineering, the
University of Miami Library has better than 84% of them
(page 16 and Appendix IV of Ph.D. proposal). Many new
titles - have been acquired since the time of the preparation
of the original proposal in 1984.

B. Laboratories

Laboratory resources at the University of Miami compares
well in the areas of computer support and in Ergonomics.
The recent grants to the College of Engineering and the
Department of Industrial Engineering in equipment and
computers gave the Department access to some of the most
modern computer facilities.

The Department of Industrial Engineering Ergonomics
Laboratories and the Medical School facilties provide the
Department with excellent Ergonomics research capabilities.
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UNIVERSITY OF

School Eaculty fear Bh.D

Size Degreeg
Florida 16 82-83 3
84-85 2
Central] FL, 14%* 82-83 0
84-85 1
South FL 8 0
84-85 0

*Split into two departments in 1985

Dept. of Industrial Engineering
College of Engineering
PO. Box 248294
Coral Gables, Florida 33124
(305) 284-2344

Mfg. Systems, Network
location, Traffic Assign

Program awarded
December 1681

Program awarded
January 1582

R R R
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CRADUATE PROGRANS ro s L

Both the M.S. and Ph.D. degrees with a méji '
Engineering are offered.

An important feature of the graduate industrial engineerin
program is the flexibility to tailor plans of study to individua%
student interests and needs, Students may concentrate their
studies in selected industrial engineering topics and choose
minor areas of study from a wide range of fields. Students may
also concentrate their studies in a particular problem area such
ag facilities planning and materfal handling, quality control and
reliability, decision Support systems, computer-based control,
information/communication systems, artificial intelligence, human
factors, engineering economics, maintenance systems, or the
design, analysis, and simulation of manufacturing systems.

I.E. Graduate students are encouraged to engage in field
studies, often in nearby industries, Field projects are arranged
through graduate courses, departmental research, and graduate
fellowahip/internship programs. These activities often lead to
excellent thesis or dissertation subjects. For more informa on,
refer to the section in this booklet entitled "PARATEC PROGRAM"
(page 11) and check with the PARATEC Progranm Coordinator, Profes-
sor C. R. Lindenmeyer.

If the student chooses, he or she may devise a plan of study
that combines industrial engineering core courses with courses
from other departments in the College of Engineering and the
University. The primary purpose of such a plan is to permit
optimum use of the total University resources'to provide the best
possible preparation for a professional career in industrial
engineering.,

Students with a bachelor's degree in engineering or physical
sciences may be accepted, Those with other backgrounds may be
accepted or may be required to successfully complete certain
prerequisite courses before formal entrance into the program.
For information on specific prerequisite course requirements,
call the graduate student coordinator at 656-4716.

CATALOG INFORMATION

(Page number references are from the Clemson University Graduate
School Announcements, 1986-1987.)

Admission Procedures and Requirements ... pp. 31

- 37
Expenses, Tuition and Fees *easessvressss PP. 23 - 27
Student Services ..evvvecncvenconoeonnn, . PP. 19 - 23
Financial Aid I-..'....l.......l.lll..l.. PP. 27 -‘31
General Graduate School Regulations ..... pp. 39 - 46
Degree Requirements *rsreeracasencssssses PP 49 - 55

I.E. Degrees and Description of
ICE- .Courses ML N N I R ppo 190 - 193




1. One course in digital computer programming,

2. One course in pProbability theory and one in mathema-

tical Statisctics,
3. One course in engineering économic analysis,
4. Three courses in college-level calculus, and
5. Two courses 1n college-level] physics,
A student withoyt these Preraquisites will pe
required to satisfy them as part of his/her graduate
program.

The graduate program for each student i1s developed
around the following core courses;

IE 666 - Production Systems Engineering (3 credits)
IE 680 = Methods of O.,R. I 3 credits)
IE 681 - Methods bf 0.R., II 3 credits)
IE 682 - Systems Modeling 3 credits;
IE 686 - Production Planning and Contro] (3 credits

The requirement for any of the above courses may be
waived if the student has successfully completed an
equivalent course at this or another institution. The
decision on this wailver is made by the student's advis-
oty committee with the approval of the department head.
In addition, all graduate students are required to com-
Plete a sequence of three graduate seminars, IE 895, for
one credit each. :

The remainder of the student's program of study ig
designed uniquely for each Student 1inp collaboration
with, and subject to the approval of, the student's
advisory committee. Page 18 of this booklet contains a
listing of graduate courses offered bygtge 7d?partment.
See The Graduate School Announcements 1986-87 (pp. 190-
193)" For a escription oF these courses, age 23 of
this booklet presents a summary” of the "expected"
scheduling, by Semester, of departmental coursas to be
offered in the next two years. : :




INDUSTRIAL ENGINEERING GRADUATE COURSES

OPERATIONS RESEARCH/SYSTEMS ENGINEERING

IE 652 - Reliability Engineering ..cccceve. 3 cr. (3,0)
IE 680 - MethOds OE OIR. I LU BN BN BN BN BN B BE BN B BN BN R Y 3 cr. 3’0)
IE 681 - HethOdS Of OoRl II e s v r e SIS EBEBREESY 3 Cr. 3,0)
IE 703 - Engineering Project Operations ... 3 cr. (3,0)
IE 803 - Engr. Optimization and Applic. ... 3 cr. §3,0)
IE 860 - Dynamic Programming ..ccesessese.. 3 cr. (3,0)
IE 861 - Nonlinear Pro%ramming and :

MethOds o SearCh * ¢ &P A PSSR DN 3 cr. §3’0)
IE 880 - Advanced Methods of O.R. ..vsevese 3 cr,. (3,0)
IE 888 - Applied Queueing Theory and

Markov Processes ....cs¢vvs... 3 cr. (3,0)

PRODUCTION (MA.NUI';ACTURING) SYSTEMS: PLANNING, DESIGNL“AND CONTROL

IE 666 - Production Systems Engineering ... 3 cr. 2,3;
IE 673 - Microcomputer Applic. in I.E. .... 3 cr. (2,3
IE 685 - Industrial Systems Engineering ... 3 cr. 3,0;
IE 686 -~ Production Planning and Control .. 3 cr. (3,0
IE 865 - Facility Planning and Material

Handling .csssvvececccesessses 3 cr. (3,0;
IE 873 - Computer-Aided Manufacturing ..... 3 cr. EZ,3
IE 886 - O.R. in Prodyction Control ....... 3 cr. (3,0)

DIGITAL SIMULATION: MODELING, ANALYSIS AND APPLICATIONS

IE 682 - Systems Modeling ..cceceeveceesses 3 Cr. 53,0)

IE 807 ~- Discrete Systems Simulation ...... 3 cr. 3,0;
IE 808 - Continuous Systems Simulation ..., 3 cr. (3,0
IE 885 - Design and Analysis of .

Simulation Models ....eee00e00 3 cr. E3,0)
1IE 907 - Production Systems Simulation .... 3 cr. (3,0)

ENGINEERING ECONOMICS

IE 684 - Engineering Economic Analysis .... 3 cr. (3,0)
IE 884 - Advanced Engineerini
Economic Analysis ....ccc00eee 3 cr. (3,0)

HUMAN FACTORS ENGINEERING -

s

IE 688 - Human Factors Engineering Selenves 3 cr. (2,3)




e e T . AT

FACULTY LISTING

JAMES. A. CHISMAN, Ph.D. (Iowa  University), P.E.,
Professor of Industrial Engineering. Production plan-

nin§ and control, systems modeling/simulation, applied
optimization.

STEPHEN C. CLARK, B.S.E.E., (Duke University), P.E.,

Instructor of Industrial Engineering. Manufacturing
processes, numerical control machining and manufacturing
engineering.

ROBERT P. DAVIS, Ph.D. (Oklahoma State University),
P.E., Professor and Head of Industrial Engineering.
Agplied optimization, optimal and adaptive control,
planning, design and control of manufacturing systems.

JOEL S. GREENSTEIN, Ph.D. (University of Illinois),
Associate Professor of Industrial Engineering. Human
factors engineering, applied probability and statistics,
human-computer interaction and computational methods in
industrial engineering.

WILLIAM J. KENNEDY, Jr.,, Ph.D. (Virginia Tech), P.E.,
Professor of Industrial Engineering. Energy management,
production planning and control, quality control and
reliability, maintenance systems.

CARL R. LINDENMEYER, M.S. (Western Michigan University),
Professor of Industrial Engineering. Computer-assisted
work measurement, industrial exgonomics, statistical
quality control, facilities planning and design, micro-
computers for industrial engineering application.

BEVLEE A. WATFORD, Ph.D., (Virginia Tech), Assistant
Professor of Industrial Engineering. Facilities planning
and material handling, applied digital simulation, manu-
facturing systems engineering, engineering economics.

29



Dr. Sidney L. Besvinick
Associate Provost and Dean for Research
and Graduate Studies, Interim

FROM: Dr. John Knoblock
Chairman, Faculty Senate

DATE: November 21, 1986
SUBJECT : Proposed Ph.D. Degree Program in Industrial
Engineering

Please have the Graduate Council supply to the Senate Council
the additional material reguired by the new guidelines for
graduate programs.

JK/b

cc: Dean Norman Einspruch
Dr. Tarek Khalil



sSCo11/3/86
Fage 3
Minutes

College of Engineering's Proposal for a Ph.D. in Industrial
Engineering

Dr. Knoblock appeinted Dr. Jack Fell as the chairman of a
committee to review the proposal for a Ph.D. in Industrial
Engineering.

Matters from the Floor

The Chairman read & letter from the President thanking the
Senate for the reception held for Mr. McLamore and him. He also
menticned that the Chairman of the Board of Trustees was deeply
appreciative of the Senate's gesture,

The meeting adjourned at 5:30 F.M,

arbara L. Hoadley

Secretary to the Faculty Senate




UNIVERSITY OF

MEMORANDUM
October 13, 1986

T0: Dr. Jdohn Knoblock, Chairman
Faculty Senate

FROM: Associate Provost for Research
and Dean of Graduate Studies (Interim)

SUBJECT: Proposed Ph.D. in Industrial Engineering

On October 8, 1986 the Graduate Council approved the
offering of the Doctor of Philosophy in Industriai
Engineering as described in the enclosed material. Note
that the Council gave its approval subject to the
implementation of four actions over the next few years,
including the employment of an additional faculty member,
additional teaching assistants and similar provisions.

The Graduate Council also took another action that affects
this recommendation. Henceforth, all degree programs
approved for implementation will be subjected to a formal
review during the third year following their approval to
determine if the required provisions have been met. The
policy is effective with this proposed new degree.

Please let me know if the Senate regquires any additional
information from the Graduate Council.

Sidhey L. Besvinick

SLB:nb

cc: Dr. Tarek Khalil, Chairman
Department of Industrial Engineering
Dr. Norman G. Einspruch, Dean
College of Engineering
Dr. Luis Glaser, Provost

Graduate School

PO. Box 248125
Coral Gables, Floridi 33124

{305) 284-4154




IEnFIN.TRU
MEMORANDUM
July 24, 1986

]

To: Dean of the Graduate School and the Graduate Council

From: Physical Sciences Sub-Committee
Arthur Bassett, Christopher Harrison, Jo Anne
Hecker,Co~-Ch., Tarek Khalil, James Nearing, Carroll
Truss,Co-Ch., Norman Weinberg

Subij: Response to outside reviewers and final recommendations
regarding proposed Ph.D. in Industrial Engineering.

Encls: (1) 'Swunary of recommendations, departmental response,

and commnittee response.

{2) October 17, 1985, Memoranda to Chairman, IEn and to
Provost showing Graduate Council actions of October
9th and Sub-Comnmittee Report and Recommendations
to the Council.

(3) Memorandum showing financial support for IEn from
Dr. Rosomoff, Chairman, Department of Neurological
sSurgery.

The Committee met several times to review the report of the
outside reviewers (Don B. Chaffin, The University of Michigan and
Frank Tillman, Kansas State University) for the proposed Ph.D. in
Industrial Engineering, who visited the campus April 10-11, 1986.

The reviewers provided an eight page review, first stating
key criteria, then dealing in detail with each of theé proposed
concentrations. Their report has been reviewed by the Department
of Industrial Engineering and by this comunittee. Enclosure 1 is a
swuwnary of the reviewers' recommnendations, of the Department's
responses, and of this Committee's responses.

The reviewers state, "In swwnary, the ergonomics research
program applied to rehabilitation and occupational health planning
is well developed and could support a few Ph. D. students with
small incremental costs (some faculty released time, supplies, TA
appoincments, etc.)."

Regarding the proposed production systems engineering program
- they say, "Theé emphasis of this program not being in the
traditional manufacturing field is a good direction to take since
the laboratory equipment and space required are not available."
They recommend an additional senior faculty member in this area,
and alleviation of heavy teaching loads through the added person
and some TAs. They add, "Because of its emphasis, this program
appears to be able to flourish if the research is focused on
computer based topics and utilizes industrial sites to conduct
experiments,"

Regarding cost, they say,"Present external funding for
ergonomics is barely adequate to support 3 to 4.Ph. D. students
gach year." They say of production management, "It appears it will




take at least $100,000/yr minimwn to establish this program and to
hire the faculty and GTA's needed. Also the tuition waivers for
graduate students represent a cost that must be considered."

Also, "A goal for (outside funded research) funding should be at
leabt $250,000.

They conclude, "The Department has identified two areas that
they can excel in, Ergonomics and Production systems Engineering.
We believe with thlb focus, the available resources and the above
mentioned concerns and support requirements that a viable Ph. D.
program in Industrial hnglneerlng can be established at the
University of Miami." : .

The committee agrees with this last statement and again
Supports inauguration of this program subject to the follow1ng
Stipulatiaons, GbSentldllY the same three recommended in its

original report:

1. Addition of a Professor or a senior Associate Professor
in Production Systems Engineering with good research
experience by Fall, 1987.

2. Authorijzation of additional Graduate Teaching
Assistantships on the schedule recommended in our original
report dated Oct. 17, 1985 (Summary of Data, page 3, and in
the recommendations section). Specifically, add two TAs in
September, 1987, one in September, 1988, and one in
September, 1989,

3. Limitation of post-masters Ph.D. level students to five
per year in each of the first two years, with no further
admissions unless there has been timely addition of TAs, of
the new faculty member, and of budget amounts, adjusted for
inflation, as 1ndlcated in the Summary of Data referenced

above.
.

4. By this memorandum, the committee calls to the attention
of the Dean of the Graduate School the resolution adopted by
the Graduate Council on October 9, 1985 (See Page 2 of Encl.
1), which directs the Dean to bcek assurances from
appropriate authorities that stipulated support will be
forthcoming, and to report on this to the Graduate Council.

e Comd btoe

b



Enclosure (1)

SUMMARY OQF REVIEWER'S RECOMMENDATIONS, DEPARTMENTAL RESPONSE, AND

equipment needed.

support 5 students

if technician(1/2),

TA support,
supplies, travel
are adequate. is
PROD.S5YS MGT ok
if it emphasizes
*EDP & does
experiments at
industrial sites.

SEDP =

Eleckhronic Data Processing

that new space
is coming with

eng'g addition.

Much equipment
being donated.

In long term will
need $50-100,000

for misc.

equip-

Inent to make pro-~
per use of gifts.
Will need to add

1/2 tech. in 2

YIs.

SUB-COMMITTEE'S RESPONSE FOR TEN PH.D. PROPOSAL

Standards rec. by U-M re Standards Dept. Response Sub-Cam.
reviewers: per reviewers response
Methodology educ. ERGONOMICS-0K Agree Agree
requires 3rd level PROD. g .needs
courses,etc. senior person
Should have super- OK Agree,are Agree,OK
visory com. for doing now
acad. & res.ftor
students.
Need exper.grad- ERGONOMICS-0OK Agree Agree
uate faculty that PR.5.-Need
routinely publish- Senior person
es research. .
Need external fund- ERGONOMICS-OK Funding need Agree with
support Ph.D. for 3-4 Ph.D. $25-30,000/yr. Dept.
Program. students/yr per student,

Need $50,000/yr either program.

per student.

FROD. 5. -Max of

5. Need $50,000/5.
Released time for Two course limit Agree., Agree
research & to work necessary for all
with students. Two Fac. active with
course limit. with students &

1n rescarch.
Clear focus(s) ta OK-Proposal has Agree Agree
Ph.D. Program{s) two clear areas.
needed. Feel pro- Should emphasize
posal demonstrates. research & publi

' cation.

Adequate space & ERGONOMICS-can Agree. Note Agree




Incremental Fund-
reguired.

New faculty
reguired

Apprx $100,000/vyr.
tor taculty & Ph.
D. students plus
outside funding of
about $250,000.

One senior person
in Prod. Systems.

Agree. Grantss=
¥247,000+ with

3 prop. for $100,

000 pending (+

Agree. Offset
partly by paid
tuition by
companies &

Dr. Wiener's $110,indiv. studs.

000 grant helps

s0me )

Adgree.

Most tuition
must be from
U-M,

Agree. Re-
viewers re-
commend per-
son in Prod.
5ys.; We had
rec. in Erg.
but now agree
with review-

ers.
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ag . UNIVERSITY OF

Luelusure (2)

MEMORAMAMNRNDIUM

October 17, 1985

TO: Or. Tarek Khzalil, Chairnan
Indugtrial Engineering

FROM: kesoclate Propvost znd Dean for Research and
Graduate Studiec (Interim)

SULJLECT: Proposed Frogram for Fh.D. in Industrial
Ernuoineering

hi the Greduate Council meeting of October 9, 1985, Council
voted to recommend approval of the proposed Fh.D. in
Industrial Engineering, sgubject to the following
stipulations; '

2, kddition of a graduate feculty qualified Rscociate
Profecsor with experience in a araduate prooram elsewherc
who heas strong qualifications in the Ergonomice/Human
Fectors area. We recommend that this percon be in place at
the beginning of the second year of the program ins tEaG of
the fourth year as propocsed by the DLpaerent

b. #ddition of two Graduate Teaching Assistants in the
first year, one in the second year, and one in the third .
year of the procram who, with the additional faculty member
will free time for the faculty needed a&s the number of
docteral students increzses,

.

€. That the number of Goctoral level admissions (past
the M.&.) be limited to five students in each of the first
two years, Turther admicsions thereafter, beyond & total of
10 FTE doctoral students, is not to be allowed unlecss there
hee been timely addition of The, of the new Zssociate
Frofessor, and of budvet awmounts (adjusted for inflation) zs
indicazted in the Sumnary of Data. :

Dr. Jo Anne Hecker will &rrenge for two external evalustore
to vieit campus in the near futurce to review the proposed
program. You may wigh to nominate 2 or 3 prominent
Industriz) Engineering feculty mcibere., If so, please
forward their nemes, zddrecces znd phone numbers to her.

-
]

Graduzie Sohool

1" Boy 290125
Cural Gelder Flonpdz 23129

({15 ) 2E4-4154




Dr.

cc:

6

Tarek ¥halil .
October 17, 1985 :
Page 2

For your information, Council &also approved the following
resolution and asked that 1 forward it to the Provost,

The Graduate Council is very much concerned that
financial and other suppert for new graduate
programs, ac stipulated by this Council at the
time of their approval, have not been provided.
We cite specifically the Fh.D. in Biomedical
Engineering, the M.A. in Communicaticn, &nd the
Ph.D. in Economics, all approved since 1¢8l.

We hereby request and direct the Deap of the
Graduate -5chool to pursue with the Provost, and
with the President if need be, this problem of
financial support, to ceek acssuvrances that
ctipulsted support will be forthcoming, and to
report progresc to this Council. We note that
oversight of the academic adeguacy of graduate
programs is a function of the Council, and that
enrollment in underfunded oraduate programs often

chould be limited,
. \
—= TE\EL\ NN 78
— S
@ - V>SS

7
Sidney/L) Besvinick

SLE:nb

Dean Norman G. Einspruch




' UINIVERSETY OF

MEMORALNKDIUM

October 17, 1985 »

TO; Dr. william F. Lee 111
Executive Vice President and Frovocst

FROM: hssoctilate Provocst and_Dean for Reseazrch and
Graduate Studies (Intecram)

SUBJECT: Recsoluticn of the Graduate Council Regarding New
Graduate Programs

&t the Graduate Council meeting of October 9, 1985, Council
unzninmously approved the below Resclution:

The Graduate Council i< very much concerned that
financial and other szupport for new graduate
proorems, ac stipulated by this Council at the
time of their epproval, have not been providead.
We cite specifically the FPh.D. in Eiomedical
Engincering, the M.&. in Communication, and the
Ph.D. in Economics, &ll approved since 1981.

we hereby reguest and direct the Dean of the
Graduate Schocl to pursue with the Provost, and
with the President 1f need be, this problem of
financial support, to seek azssurences that
stipulated suppert will be forthcoming, and to
report progress to this Council. We note that
oversight of the academic adequacy of graduate
progrems is a functicn of the Council, and that
enrollment in underfunded graduate programs often
should be limited.

I would like to meet with you in the near future to discuss
the reamifications of the implementation of this resolution.

CLE:nb

cc: Desn Jack K. Borsting
Deen Rormen G. Einsprudtadues School
Dezn David CGordon PO.Tion 246125

Corad Gutdes, Flonda 33124
CR05) 2hay-a) 59




October &, JEES

Tu: The Graduate Council and Dean of the Graduate Scﬁoq]
[rom: Conmmittee on Programs and Degrees of the Graduate Council
Subj: Report and Recommendations RLUaId1ﬂg the Proposed Pr.b.

in Industrial [ngineering

1. The Comnmittlee met ejont times Jest Spring and early this Fal]
to study thys proposal, with the Department Chairman present
alt most meetings.

¢, We find thaet cpace, equipmént and dibrevy are adequate. lore
cophisticated equipment is needed. Apparently there is good
prospect of acquiring the approximetely $250,000 in equipment yia
gifts and grents over 1he next Tive years. We support the
Department's request Tor a modest U-¥W contribution each year

for ecceccories and maintenance, Librery holdings are good,
subject 1o vne-1ime backfilling and about $2,000 per year in riew
Journal cubscriptions, two-thirds of which are already in place,
0 thet only ebout S€64 per yeor sdditional will be needed.

Small increments. for office supplies and in Lravel money for
faculty are recommended, Staff and technjcian needs gre minor
snd ere nol required Jmmedijately.

5. The feculty is emal)l (eignt) with only three members on

the Cradustle Faculty, and five who are relatively new Assistant
Profescore with Tittle publication yetl, including one who

will &rrive in Januvary. However, two former members of the
Depertment, Frofessor Earl Hiencr who is now in Fansgement
Scrence, and Professor Joseph Moder, Jormer Department Cheir,

gleo in KAS, 6re on the Graduate Feculty and haye eéxtensive
Expericnce in greduate work, Otheér Secondsry Appointees, who
include Professor Charles Kurucz, also on the Greduate Facuwlty,
end severel faculty members in the School of Medicine, &sre working
i the proposed aveas of concentration, end will contribute exper-
ienced research guidance.  We recommend one ney line @t the AssoCiate
Frotecsor level 1o be in place by the second year of the proaram,
end 1o be gualified upon arrival Jor Gredyste Faculty stetlus,
Prederebly he or she should heve cexpevience in graduate research
supervicion clsewhere.

The Committee vecommends the facultly &s merginally adequete,

sesuming that in the current year <evergl of the Junior faculity
will be publiched with ariicles alreedy submitted,
4, Extremural <upport includes ceveral hundred thousend dollars

cnnually from the State of Floride to cupport student tuition
Supplements.  Reseevoh ¢rants in 1584-85 exceeded 107,000, Rew
grente dnclude one fromw JEW for $220,000, and over §$37.000 in the

iori of four swell grante.  Severel propesals are pending,

The Commitlee recomnends extra-mure} research support as
socguate  end lTikely to grow. \ '
b, Vo osunmery, The Comnitiee recommends epproval of the proposed

Froo 0o o Tadustrial [ngincering, tubject to the following
ctipulations:

e I e R 5 o7




. o hudition L1ow brlducite Jecbk oy ganibind o aAaloin by .
Priofessor with experience in @ greaduate program elsewhere who *
hae =iroeng qualifications in the Ergonomics/Human Fectors grea.
We recommend 1het this pervson be in plaCe at the beginning of the
cecond year of the program instead of the fourth year as proposed
by ihe Depaviment. ' '

b, Addition of two Graduate Tesching Acsistants in the
first year, one in the second year, &nd oneé in the third year
of the pregrem who, with the edditional faculty menber wili
free time Tor the faculty needed 55 the pumber of doctoral
Students TNCreases.

¢. That the number of doctorel level admissions{past the
F.S. ) be limited to five students in each of the firstl two
years. further &omissions theresafler, beyond & total of 10 FTE
doctoral students.is not to be sllowed unlecss there has been timely
cddition of Ths, of the new Associate Professor, and of budget
smounts (edjusteo for infletion) es indiceted in the Summary of
Deta.

(. [arly incuguration of thie program is-strongly recommended
in view of state support priorities end considerations, end
beceuce we recognize the JEn foculty as Tikely to develop
rapidly. However, we cell the attention of 1he Graduate Council
to the apparent problems in funding adequately the Biokedical
Longineering-Fh., D. program, in that the Council's stijpulation
thet & seénicr full professor must beé brouchtl in vEry soon

siter the progren wss approved in 3581, has not been met.

It may be thet the School of Engingering i¢ pot able
1o suppert bolh progrems to levels this Council deems necessary
for them to be adequzle academically. We recomnend that
the Council request assurances Trom the Deen of the Schoo) of
Ergineerino a< to which he will support or 11 he 1% prepared 1o
cupport both., Thus, although we urge continuing the approval
process fTor 1En, we recommend that the question of whether
the progrem can and will be supporteo finencially be recsolyed
before studenls are asccepted. ' .

We recommend to the Council, elso, the englosed resplution
addressed 1o the Deen of the Graduate School., 1t expresces our
concern lhat stipulations accompanying recommendations for
epproval of the Ph. D. in Biotiedical Engineering, the M.A. an
Communication, end the Ph, D, 0 Econcmice have not beenmel, The
Deen is asked 1o communicaleé this concern td the Frovost and 1o
the President, &nd to report back to the Council,

The Committee on 'rogrems eand Degries:
Evthur L. bessott (New, Fell, 19EY)
Chyrictopher G, A, Herrison

Tarek M. thalil

Femela K. lergueon {(Term ended, Mey, 1965)
Jemes €. Neearving

Lormen L. KHeinberg

Cervoll V. Truss, (o-Chair

Ju Anne K. Hecker, Co-Chear




Kecolution ot ihe CGraduate Louncil:

The Lraduate Council 15 very much concerned that
finencial end other support for new greduatle programs,
ds ¢tipulated by this Council at the time of their approvel,
have ol been provided, We cite specifically the Fh., D,
in BioMedical Encincering, the M. A. in Communication, and
the Fh. D, an Economice, &11 approved since 19E8].

e hereby request and divect the Dean of the CGroduate
S¢hool to pursue with the Provost, and with the President if
need be, thise problenm of finencial cupport, to Seek asSuUrances
that stipulated support will be forthcoming, and 1o report
progrecse to this Council. Me nole thaet oversight of the
tcademic edequecy o0f graduete programs & & furnction of
the Council, and thet enrollment in underfunded greduate progrems
often <hould be limited,

10
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o Currenil Programe: ‘ 11
UG - 1BO Students., Credit Hours, T, 1GE4- 1,935
M, S. Students - 35, " 190 (21 FTL0)
Total CH taught . 2,125
Taculty:
‘ N On Gradustie Faculty
- Full time - 8 (A1l Ph.D.) 3
Secondary Appointinments - 5 (411 Ph. D.) 4
- FPresent Teaching Load, TT Facully - 2.5courscs, T.oMean ©,KRre,
Theces produced - 4 M, 5. 's avarded - ;gﬁ, last 6 yre,
11, 19E4-BH only
sdaniva, Oscar FPh., D. Georgia Tech., 1983, 1In Aecietlant FProf,
Fei, Art., & Ch. - Xaone /M.S. Ohio State, 19477 Came 1811, '82,

Booke & Monographs « KOne

Kiec, - 19B0, B2,

Theeis & Diessert., Com, - "Fupervicsed WM.&8, Projecis" Otherwice, none.
Grante - None. (Froposal goes- to DOT in June, one to NSF in Dec., 1985)

GF  tcfour, Shihab S. Ph., D, Texas Tech, T19E0; M.S. Axexarndria Univ, , 1976,

Agcociate Trofessor,

Art, & Ch, - &0, BO, &0, €2, B3, £3, B3, B4, B4, €4, 1 in prece,

Books & Nono, - Kone,

Misc. - 77, 78, 78, 78, 79, BO, €1, EV. B2, £2, &3, £E3, E4, B4, E4, E2,
g4, E4,

Thecie L Disccert, Comm. - 4 Chair - 1 In Prog. N,2; Ch.,or Co-C, 3.

Crante - 1¢81(in-house Eiomed KIH), $3G0G; 14982, 4mer, Can,,$3625
1082, Dept. of Neurosurgery, Co-Pl, £210,000 (to precent)

Pebic, A M. Ph. D, University of Kettinghem (Englend), 1962. KSc Univ. of
T Manchester, 1975, Assict.Professor,

Frt. & Ch. - 1 submitted

Eooks & FMono. - None.

Fisc. - &3 84 85 (A1) Conference Froceedings)

Kenp, Keebom Fh. D, Purdue, 1GE4; N, S, 1979, Texze., tesisiant Frof,

Art, & Ch. - <2 Svbmitted. Cenme, Fall, 1983,
Bocks & NMono. - Kone

Mise, - None.

Thesis & Discscert. Conm. - W, o1, )

Grants - Kone, but submitticd twe in-house last year thatl were nel Tunded,

GF khalil, Tzrek M, Pho D., Texezs Tech, 1969, K
Texes Tech., TProfessor znd Chzir,
Ari. & Ch, - 33 gnd 6 in precs,
Focke & Nono. - XNone. ’
Mice, - (64,7 . .
Thesie L Digsert, Comm. - M - 9 Chzir - 7 (includes sorpe atl U, Yiz.)
CGrants - Fl or Co-Pi on 6 grants, last in 10EQ. + 1, 19EZ to pyesent(F)).

.8,1.T., 1¢CE

Omachonu, Y. K. FPht D, {expected) Sprina, 19EE 1. S, Oper, Fec. Columbiz Univ. 1063
M.S. Un. of Miemi, Ind. Trgo., 1680, Lrrives dem.. 106G o

Art. & Ch. - None, o

Eooks & Mono. - None.

Misc, - Noune,

(rente - Lone,




GF

7n1<h al zhout ‘]O GO0 1n e MONEy LEr yeor. *Ehared, but 1In is mejor user.

Lodripuez, Remon  Vh., Do Ceorgda Tooh, ated; kola, G Lol duiiu
NEL Nichigan, 1976. Assictant Profecsor. (Cang Fall '83)
Art, & Ch. - (3 submitted) '
Booke & Nono.- nCne,
Misc, - 1977, 1974, ,
Thesis & Dissert, - Member - 1 Ch, 3 (A1) at Univ. Netro,, Caracas)
Granls = None. '
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Sumanth, David J. Fh. D, 111. Inst.cf Tech,, 1978; N,5. 1074,
J31, Inst. of Tech,; M, 5. 1967, Ocmania Univ. Assoc, Fraof.
Lrt, & Ch, - 83, €4, Tenure due,
Eooks & Wono. - 1881, 81, B1, E1 (all manvals), 1984, text. bk in press,
Misc., - 7.
Theecis & Dicsert, Corm. - K - 1 Chair - 3.
Grants - E0-82, $40,000, P1, KS&F, heg. as Co-P1 €130,000 with TEN,

Secondary Appoiniments - Goldberg, M., L. (Psychologist); Kurucz, C. K.
(Mznzgement Science), GF; Moder, J.J.(Oper, Res,, etc.) GF;
Flaffenterpger, C. D, (Crgenic Chemistry, Med, Sch.) GF,

Wiemer, E. L. (Ngrmg Sci.) GF;

[sxtremurel Fundino:

Ev year. 1978: $£102,000; 1979: $£408&,700, 19E0: S93,000; 19E1: 50,7005
1082 $28£9,000; 1983: £455,000(1ncl, £97,000 State Tu;iloﬁ'cubﬂldjcv)'
1CE4-85: °107,f00 in hand,plus 99,000 state tuition subsidy, &and
£311,000 under negotiation and likely; JOE5-86: State luition

cubeidy of $265,000 exnpecied. 13 scperate grantors are currently
involved, (Recent- Adeniye, &7,750; Rodriguez, $7,500 (U- My; Khalil, S6,000.)
Wiener, Sizable NASA orant s Sumcnth, LC]epthG Can]rmatlUﬂ

librory:

Holdings lisled include 100 in cne list and 115 in a sccona

1isl with many duplications. These include journzls central

1o economices, psychology, ménagenment science, ‘econcmics,statlistice,
rarketing, etec, - About eighty seem to be central 1o 10n.

Prof. Kalil 1o furnieh list of 'runs' in 1En journals, Library

"holds 50 of 58 1Cn-relatied journals in one list, & 99/115 in list two.

Library holds over 42,000 volumes in relevent 1ields and over
1,600 closely rEIC\dni to JEn. Library purchases in IEn for

1@&5 B4 exceeded 9,200, Eet, backfilling cost, £€14,072, cne 1line.
E=t, Annual increment: Journal Subscr.-$2,0357 Books- $1,000,
Leboratory Eouiprent: *($13€9 in Subsc. E]rcudy mede. )

ITn has 22 Hezelline tlerminals and assoc., equipment, plus herd-
wired connections 10 Univac.” 1Tn shares a PC laboratory with
20 stlations and substieniial assoc. eguipment. IIn hase a compulter
aided design laboratory buili around the Harrics EOQO syuper-mini-
compuler system znd includes sophisticated grophics and multi-terninel
copability. Above Jzcilities generally are shared,

Depariment algo has £ix =mzll lsboratories in Work rnessurencent,
Work phvsiclogy, Fumén Faclors, Frgononics Microcomputers
‘nd ﬂuiondtion tnd Pobotics. D[JrIUMJd RECSn‘ mnnnm]h'eouuumdrmm but

"""" Expect
[D‘ or more from 01ftc znd ornnta [<t1mrte netded rccesﬁor1ec which WE nutt fur-

Epace:

1T now hee alrmost E200 ecuiarye 1¢el ol spece in 1the Lest Ying

of the Nechribur I'mpirecring Fuilding, buet nceds to allol deck
epece for incoring FhoIlh level studentsth



Concenirations will be offered in Ergonomice/Human Factlors
Engineering and in Produvction/Productiivity Lngineering. 4l1l
ctudents will take a common core, plus area coursec. Programs
mzy be individualized, and may 1rclude cognale courses in

other disciplines, plusStatistics, Oper.rRes.,.[rgo/Hum Fartors,rtc

OQualiiied Faculty Members in Fach Concentration:

Erconomics: 'Eha]11t Asfourt Raebie, Hienert Goldberg, Kuruczt Hoderﬁ Sumaniht
TEBA in Biokied Eng. R ‘ _ s
Production/Productivity Eng'o: Sumanth, Foco viguez, Edaniys, Kang, Khalil,
Rebie, Moder: Onzchonu {Jden., 86). .

(Regular 1En faculty underlined., Gréduete Faculty (*).

Craduate Ascistantships:

1En hae Tour TAs and requests four more, 1o be'added over fTirst
three vears of program. Research Assistantships as support

for additional students usually will need tuition waiver grante,
which must be budgeted for.

Faculily Neede:

The Departnent proposes that one additional experienced

Tacully membeéer be added who 1s at 1he Senior Assistant FProfescsor
or Junior Associatle level be added in the fourth year, and

1het Boubekri, who is not a permanent resident, be replaced

with scomcone of equal experience. In both cases, persons who
will gualify for the Graduate Faculty should be hired.

Supportino Activity:

Dr. FKEhalil directs the Ergonomics &nd Bioengineering Divicsicn of

the Cormprehensive Pzin Center. The division staff consists of 3
Fh.D.'cs and 3 engineers (M.S, degrees, two are working on their
Ph.D,'s, one of them in the finzl stages of completion). The

Comprehensive Fain Center has on its staff 5 M.D.'s that work
clocely with the Ergonomics &nd Bicenoineering Divicion. They
represent & valuable reseezrch and clinicel support to the
Ergonomics reseerch work, tore than 70 additional professionals
concstitute the staff of the multidicsciplinery research team of
the Conprehiensive Pzin Center. Egzin, these represent valueble
support for recseerch work in the field of Erconomics,

s

Staff Neede:

Add one-hall Secretary in $ifth vear.
Add one-fourth lechnician (FTE) in the third year (actually
ihe sum of fracticons of several specialists).

Incremental Incone/Cost Anclvels:

Incremental ITncomco:

Source- Tiret Yor. Seconmd Y. Third Yr, Yourth Y. Fifth ¥Vr,
Siudeni tuition 38,680 (5) 3&,&80 38, B&0 38, BEQ 38, EECQ
(Go7,776 for 38,880{5) 48, BEQ dt, BEO 38, BEQ

3B, 680(5) 38,8L0 28,860
JE,8B80(5) 36,680
CSHE, EEO 77,3 G0 110, C40 155,520 155,520

24 credite. ) \




e Incrementinl [xucncse: :
. f ) i ) 1 i - 14
Added Fac.{Sal.+.501H)

£4L 00 54,000 a0
Add TAs(SLT) 27,552 27,852 27,567 277660 olneo
- {7,77646,000) 13,776 013,776 13,976 13,776
: 13,776 13,776 13,776
Add Clerical (S&.50H) (2) 10,500
Add Technician (&&.50M) (31)6,750 6,750 6,750
Add Lab Fauinp-
rent (Extres) . 3,000 G, 000 10, 000 5,000 5,000
(Mezjor ltems presuped 1o come 3rom cifts and grants)
Library
(Backfill once
+Jaur. bbooks) 14,072 - - - -
Jour. Subs, 64 £64 £64 £G4 (64
Books 1,000 1, GO0 1,000 1, 000 1, 000
Space ——-e- : - -———— --- -
Supplies(04{,&Lab) 500 1, 000 1,500 1,500 1, 500
Travel 1, 000 2,000 2Y 000 2,000 2,000
Total Incr, Cost 47,188 £l1,¢c¢e? 121,018 186,018 156,518
Net Marginal Eff. (8,3208) t5,. 768 (14,378) 20,802 19,002

Fbeolute Cocst:

.
Al ssymptotic enrclliment of 20 ITTE <tudents, each teking
an evergae of three courses each term éend two in the sumner,
gssuming & cless size of 10 studenis, and & two courcse faculty
logd, <ix sections must be covered each term and four each
cumimer.  This is equivelenl to zdding three faculty members
te the present staff, élthough areduate assistants will relieve
present faculty of many chores so that they can teach more &t
the graduste level. 1f salary and overheed amount to about
$£0,000 per FTE the true cosi of the program is approximately
$180,000 per year ($150,000 in salery and OH, plus approximele-
1y $30,000 per year in other U-11 expenses) co

. ‘
het Actual Cost thus i¢ approximetely $43,000 per yeor{S3&0,000
less $136,518 in dincome).




Enelosure (3) 15

e ul Neurologicul Surgery
1501 N.W. Ydh Avenue
Miami, Florida 33150
(305 ) 547-0940

SO L UE MERBICINE

MEMORANDUM
T CRADUATE SCHOOL - PHYSTCAL SCLENCE SUBCOMMITTEE
rurl: HUBERY L. ROS0MOMYE, M.D., PROFESSOR AND C“AIHMANkkﬁzi

SUBJECT: EVALUATION OF PUOLOSED LE Pl PROGRAM
DAL 23 MAY, 1986

L feel privileged to cowmment asud do wish to support the application of
br. Tarck Khalll to establish ~wun 1E  EWD  Program at the University of
Mlawi. he  wddiclon of graduate students at thls level of cducation
would be welcomed fn the LErgouwomics Scction which br. Khultl directs in

~ the Departwent of Neurologleal Surgery ot ftes  Comprehensive Pain  and
Rebhabilitution Center. The Ecrgonomics Scctlou has been an ongolug Unit
for the past three years and  has  beeu  a major addition to the research
effort and lts clinlcal application for putivnts with pain, and, in
partlcular, Lhe subject of low back pain, Low back paln Ly the wost
costly uf all health care problews approsching over 70 biliion dollury of
cost  per  annum with  wany problews still unsolved as to  Ehe proper
diagnosts und wanagewent, The biggest Ltupact of this burden i3 obyiously
Lo labor and fadustry emd Lt i3 Llisted aswoug. -the firsr Llve wmost
fwportant * industrial  Anjuries by NIOSH. The llason bebween Industrial
Engluceriog and the Departwment of Neurologlcal Surgery serves as the ounly
example of an integrated cffort to  attuck all aspects of this problew
wherever 1t way LbLe  found. 1t 1s twuly o holtstic approuch, The
englucering  of  low buck and musculoskeletal disordérs 1s obviously a
peiue target Lor Lr, Khalll and his Deportneul and his abllicy to further
Lis cfforts in thls directlon ls cnhauced by our association and clearly
this Ls a wutually rewseding effovc,

You should know that the Dbepactwent  of Neuvologleal Surgcry has alveady
Luvested more than $500,000 lu support of  Dr. Khalll aud fundlng now
being soupht or under negotlation will fur exceed bthis wwount, [ suspect
cur coutribuclon 1s equal tu, Lf not wore thau, the Uunlyersity's support
and T vespectfully  subwit  chat  the Undversicy should match, Lf not
excecd, Chose funds  which  this  Depavtwent  applles  op Dr. Khulil's
projectis. .

‘Ihe  Department  of  Neuwrological  Surgery  has entered a new phase  with
respect o lts  ueurosclence basic rescarch, We are opeulnp uew
laboratorles in sowe 5,000 square Lect of rescarch space with a budger to
exceed  $2,000,000 o year., We will huve a unlgue multidlsciplinary team
for iuvestigatlon of central nervous systew disorders and Dr. Khalil's
program  will make o fivclng addition  to this consortivw by adding
cupinecring expertlse, We will be sponsorlug a post-graduate program,




Pape Two

and, therclore, it Ly guite appropriate te fuclude ludustrial Eoaglneering
with tlie ocher posicious  that we will be able to offer, I cannol atate
ut  this tiwe the fundiog which will be avallable for industrial
engloceriug, buct I can tell you we are 1n  support of the PhD  level
program and we will be able to offer space and resouvces for the studeuts
in addition to some leyel of stlpend  support, It wlll be necessary,
however, for the School of Huglacering to offer 1lts own support te Dy,
Khalil, if the total is to wmect the expectutions of the Program.

I canuwot overemphaslze the regeavceh, educational and clinical-industrial
luportance of these progrumy, Work phydlology and occupatlcnal
bicwechanles ave the toplcs for the 1980's  and 1990's  which have been
targeted for their fwportauce. The fertilizsation and cross-fertilization
which the lutegration of duodustrial  englnecring with wediclne and
behavioral sclence which the Department of Neurological Survgery offers s
all lwporrant tvo this c¢ffort, ‘The wulcldisciplinary approuch which hus
beecn established between our  two Departments 1a walque.in this country
aud cvery effort wust be wade to support 1ty present and future efforts
which, with your support, will establish this unit as a center of
excellence for the Unbversley of Mlawl and a prototype for che natlon,

WLik/re
052756

14



UNIVERSITY OF

February 1, 1986

T0: Dr. David L. Wilson, Vice President for Research
: and Dean of the Graduate School (Interim)

-FROM:-—  Peany-Cotlege—of Engineering

SUBJECT: Ph.D. Program 1in the Department of Industrial
Engineering

I am pleased to inform you that the Faculty of the College
of Engineering at its meeting on January 30, 1985, unani-
mously voted to approve and forward the attached proposal
for a Ph.D. program in the Department of Industrial Engi-
neering.

I cannot overemphasize the strong need for this program in
South Florida and the necessity to process this proposal in
a timely manner to retain our competitive edge over other
institutions in South Florida.

Should you need any additional information, please contact
the department chairman, Dr. Tarek Khalil.

x
Vo

Norman GL Einspruch

NGE:smp
cc: Dr, William F. Lee
Br. Jo Anne K. Hecker
Dr. Caroll V. Truss
vDr. Robert Zaller

College of Engineering
PO. Bux 248294
Coral Gables, Florida 33124
(305) 284-2404




Faculty Senate Action #87010
Class B Legislation

At its meeting of April 20, 1987, the Faculty Senate approved a Doctor of
Philosophy (Ph.D.) degree in Ergonomics with the joint and formal participation of
the Department of Industrial Engineering, College of Engineering, Department of
Management Science, School of Business, and the Department of Neurological
Surgery, School of Medicine, subject to the following four conditions:

1. That a supervisory committee be established composed of two members from
the Department of Industrial Engineering, which shall house the program, and at
least one member for each the Department of Management Science and the
Department of Neurological Surgery. This committee shall be responsible for
determining recruitment methods, admissions, doctoral committee composition, and all
other policies related to the doctoral program in Ergonomics.

2. That admissions to the program be initially restricted to thrce students per
year.

3. 'That students not be admitted to the Ph.D. program until assured of
adequate resources, as specified in item (b) of the confidential report of the Senate
Council dated April 17, 1987.

4. That this approval, in accord with Graduate Council and Senate policies, is
provisional requiring a formal review during the third year following approval to
determine if the required conditions have been met.

This review is due by Spring, 1990. Senate action, following a recommendation

m the Graduate Council, is required to remove the provisional nature of this
approval. Failure to complete the review, or an unsatisfactory review, shall
automatically suspend admission to the program.]
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October 13, 1986 N, G. EINSPRUCH

T0: Dr. John Knoblock, Chairman
Faculty Senate

FROM: Associate Provost for Research )

and Dean of Graduate Studies (Interim)

SUBJECT: Proposed Ph.D. in Industrial Engineering

On October 8, 1986 the Graduate Council approved the
offering of the Doctor of Philosophy in Industrial
Engineering as described in the enciosed material. Note
that the Council gave its approval subject to the
implementation of four actions over the next few years,
including the employment of an additional faculty member,
. additional teaching assistants and similar provisions.

The Graduate Counci) also took another action that affects
this recommendation. Henceforth, all degree programs
approved for implementation will be subjected to a formal
review during the third year following their approval to
determine if the required provisions have been.met. The
policy is effective with this proposed new degree.

Please let me know if the Senate requires any additional
information from the Graduate Council,

Sidney L. Besvinick

SLB:nb

cc: Dr. Tarek Khalil, Chairman
Department of Industrial Engineering
/Dr. Norman G. Einspruch,; Dean

College of Engineering
. Dr. Luis Glaser, Provost

Corehuaie Schonl
POL Box 2aH12S
Coial Coaliles, Flomida 34100
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UINIVERSETY OF

see 1 1986

- I N G EINSPRUCH

- MEMORANDUM

September 8, 1986

TO: Dr. Luis Glaser e
Executive Vice President and Provost

Dr. Norman G. Einspruch, Dean
College of Engineering

FROM: Associate Provost and Dean
For Research and Graduate Studies (Interim)

SUBJECT: Proposed Ph.D. in Industrial Engineering

Enclosed is the proposal from the Committee on Programs and
Degrees of the Graduate Council which recommends the authorization
of the Ph.D. in Industrial Engineering. The attached material
also includes a copy of the report submitted by the external
consultants who reviewed the program, and the incremental
income/cost analysis which had been prepared by the Programs and
Degrees Committee.

The report will be presented to the Graduate Council for its
consideration at the Octcber meeting. Approval by the Cammittee
and the Council connotes that this is a program of merit and
warrants your support in the University's effort to achieve
quality graduate programs. I1f accepted by the Council, it will be
submitted to the Faculty Senate for its review and endorsement.

The additional cost for the implementation of the program is
approximately $100,000 per year. The document is being
transmitted early in the year so that appropriate budgetary
planning can be made to accommodate this new degree program. 1In
keeping with Graduate Ccuncil action taken last year,
implementation of the program when approved will be on a tentative
three-year basis, at the end of which time the program will again
be reviewed by the Graduate Council.

SLB:vv
Enclosure
‘\\I/.‘W 'P’“t‘y’—f«?-«.ai S e LM-«‘L-—"/ Gradue Schoul

ACCl o, o AN B Sux 218123
—] 't i Coral Ceabdles, Florida 3414 24




. IEnFIN.TRU
MEMORANDUM

— July 24, 1986
To: Dean of the Graduate School and the Graduate Council
From: Physical Sciences Sub-Committee

Arthur Bassett, Christopher Harrison, Jo Anne
Hecker,Co-Ch., Tarek Khalil, James Nearing, Carroll
Truss,Co-Ch., Norman Weinberg

Subij: Response to outside reviewers and final recommendations
regarding proposed Ph.D. in Industrial Engineering.

Encls: (1) Summary of recommendations, departmental response,

and committee response.

(2) October 17, 1985, Memoranda to Chairman, IEn and to
Provost showing Graduate Council actions of October
9th and Sub-Committee Report and Recommendations
to the Council.

(3) Memorandum showing financial support for IEn from
Dr. Rosomoff, Chairman, Department of Neurological
Surgery.

The Committee met several times to review the report of the
outside reviewers (Don B. Chaffin, The University of Michigan and
Frank Tillman, Kansas State University) for the proposed Ph.D. in
Industrial Engineering, who visited the campus April 10-11, 198e6.

The reviewers provided an eight page review, first stating
key criteria, then dealing in detail with each of the proposed
concentrations. Their report has been reviewed by the Department
of Industrial Engineering and by this committee. Enclosure 1 is a
summary of the reviewers' recommendations, of the Department's
responses, and of this Committee's responses.

The reviewers state, "In summary, the ergonomics research
program applied to rehabilitation and occupational health planning
is well developed and could support a few Ph. D. students with
small incremental costs (some faculty released time, supplies, TA
appointments, =2tec.)."

Regarding the proposed production systems engineering program
they say, "The emphasis of this program not being in the
traditional manufacturing field is a good direction to take since
the laboratory equipment and space required are not available."
They recommend an additional senior faculty member in this area,
and alleviation of heavy teaching loads through the added person
and some TAs. They add, "Because of its emphasis, this program
appears to be able to flourish if the research is focused on

.computer based topics and utilizes industrial sites to conduct
experiments."

Regarding cost, they say,"Present external funding for
ergonomics is barely adequate to support 3 to 4 Ph. D. students
each year." They say of production management, "It appears it will




L]

.take at least $100,000/yr minimum to establish this program and to
hire the faculty ari® GTA's needed. Alsc the tuition waivers for
graduate students represent a cost that must be considered."

Also, "A goal for (outside funded research) funding should be at
least $250,000."~ ,

They conclude, "The Department has identified two areas that
they can excel in, Ergonomics and Producticon Systems Engineering.
We believe with this focus, the available resources and the above
mentioned concerns and support requirements that a viable Ph. D.
program in Industrial Engineering can be established at the
University of Miami."

The committee agrees with this last statement and again
supports inauguration of this program subject to the following
stipulations, essentially the same three recommended in its
original report:

1. Addition of a Professor or a senior Associate Professor
in Production Systems Engineering with good research
experience by Fall, 1987.

2. Authorization of additional Graduate Teaching

. Assistantships on the schedule recommended in our original
report dated Oct. 17, 1985 (Summary of Data, page 3, and in
the recommendations section). Specifically, add two TAs in
September, 1987, one in September, 1988, and one in
September, 1989.

3. Limitation of post-masters Ph.D. level students to five
per yvear in each of the first two years, with no further
admissions unless there has been timely additicn of TAs, of
the new faculty member, and of budget amounts, adjusted for
inflation, as indicated in the Summary of Data referenced
above.

4. By this memorandum, the committee calls to the attention
of the Dean of the Graduate School the resoclution adopted by
the Graduate Council on October 9, 1985 (See Page 2 of Encl.
1), which directs the Dean to seek assurances from
appropriate authorities that stipulated support will be
forthcoming, and to report on this to the Graduate Council.

. The Committee




- Enclusure (L

SUMMARY OF REVIEWER'S RECOMMENDATIONS, DEPARTMENTAL RESPONSE, AND
SUB-COMMITTEE'S RESPONSE FOR IEN PH.D. PROPOSAL

Standards rec. by ~ U-M re Standards Dept. Response Sub-Com,
reviewers: per reviewers response
Methodology educ. ERGONOMICS-0K Agree Agree
requires 3rd level PROD. g .needs
courses, etc. senior person
Should have super-~ QK Agree,are Agree ,OK
visory com. for doing now
acad. & res.for
students.
Need exper.grad- ERGONOMICS-QK Agree Agree
uate faculty that PR.5.-Need :
routinely publish- Senior person
es research.
Need external fund- ERGONOMICS-OK Funding need Agree with
support Ph.D. for 3-4 Ph.D. $25-30,000/yr. Dept.
Program. students/yr per student,

Need $50,000/yr either program.

per student.

PROD. 5. -Max of

5. Need $50,000/S.
Released time for Two course limit Agree. Agree
research & to work necessary for all
with students. Two Fac. active with
course limit. with students &

ln research.
Clear focus(s) to OK-Proposal has Agree Agree
Ph.D. Programis) two clear areas.
needed. Feel pro- Should emphasize
posal demonstrates. research & publi

cation.
Adegquate space & ERGONOMICS-can Agree. Note Agree

equipment needed.

support 5 students
if technician{(l/2),
TA support,
supplies, travel
are adegquate. 1is

that new space
is coming with

eng'g addition.

Much equipment
being donated.

PROD.SYS MGT ok
if it emphasizes
*EDP & does
experiments at
industrial sites.

In long term will
rneed $50-100,000
for misc. equip-
ment to make pro-
per use of gifts.
Will need to add
1/2 tech. in 2 yrs.

*EDP = Electronic Data Processing




Incremental Fund- “Apprx $100, 000/yr. Agree. Grants= Agree. Offset
required. - for faculty & Ph. $247,000+ with partly by paid
D. students plus 3 prop. for $100, tuition by
outside funding of 000 pending (+ companies &
about $250,000. Dr. Wiener's $110,indiv. studs.
000 grant helps Most tuition
some) must be from
U-M.
New faculty Cne senior person Agree. Agree. Re-
reguired in Prod. Systems. viewers re-

commend per-
son in Prod.
Sys.; We had
rec. in Erg.
but now agree
with review-

ers.




Succinccly, the true added costs of the IEn program when 1t is fully
in place derive from adding- v

(1) A professor or senior associate professor in the firsc year
(approx. $81,000 ($50,.000 base, plus 23% fringe benefits and 39.5%
indirect support services)), plus-

(2) Four Graduate Teaching Assistants (GTA) over three years to
relieve faculty for _the Ph. D. Program, two the first year, and one in
each of the next two years, at $6,750/yr. in stipend or 27,000 (Tuition
waived, but not a true cost in present accounting) plus-

{3) Tuition only waivers to an expected ten Graduate Research
Assiscants (GRA} whose stipends come from extramural grants and contracts,
(a nowinal $75,000 in tuition, but not a true cost), plus-

(4) $30,000 per year in various added expenses when the program 1s
fully in place.

Total annual hard dollar' expenditures after the program is
completely phased in thus is about $132,000, offsetr by cthe hard cash
tuition from 1/4 of the 20 students, about $39,000. (Waivers to the four
GTAs and to about ten or eleven Graduate Research Assistants do not
represent an added expense so long as expenditures need not be increased
to accomodate added students.

The net incremental cost is about the same or a little less (132,000
_less $39,000) than the cutside reviewers' estimate of $100,000+ per year.
A higher number of paying students, perhaps from local firms, would reduc:
this, since additional resources would not be required for three to flve
additional paying students. The value of the work contribution from the
added professor and of the GTA's, apart from their teaching, is not
included in the calculations, but would offset the cost further. During
phase-in years, approximate dollar input requirements are as follows, in
1986 dollars:

Paying Stud. Added Tuitcion Net

/ Total No. Expense ) {Hard $)
b'irsc year 1/ 5 $114,072 $ 7,770 {($106, 3100}
Scoond Year 2/10 107,750 15,552 { 92,918)
Third Year 5/15 121,250 39,000 { 82,250)
Pourcth Year 5/20 121,250 39,000 { 2,250)
Thereatter 5/20 131,750 39,000 { 92,750)

Note- In one sense the net cost is overstated, since the additional GA's
represent a substantial increase in the total teaching and research work
performed in the departiment, whose value is not included in the table.

In another sense it is understated, since there will be a substantial
shift of higher salaried faculty to do their teachihg at the doctoral
level instead of at the undergraduate level, as now. Fewer sections wlth
larger class sizes and more teaching from GTA's 1s the result at che
undergraduate level. :




Incremental Income/Cost Analysis:

Incremental Income:

. Source-

No. First ¥Yr. Second Y. Third Yr. Fourth Y. Fifth Yr.

Student Tuition, @ 5 38,880 38,880 318,880 38,880 38,880
$7,776 ea.l{22+cr) 10 38,880 38,880 38,880 38,880
- 18 + 318,880 318,880 318.880
20 38,880 38,880
Total N 38,880 77,760 116,640 155,520 155,520
"Hard' Dollar 1 7,776 7,776 7,776 1,776 7,776
Tuition 1 7,776 7,776 7,776 7,776
3 23,328 23,328 23,328
Total 7,776 15,552 38,880 38,880 38,880
Incremental Expense:
aAssoc.or full prof. 1 81,000 81,000 81,000 81,000 81,000
GTA's (Stipend Only) 2 13,500 13,500 13,500 13,500 13,5040
($6,750) 1 6,750 6,750 6,750 6,750
1 6,750 6,750 6,750
Secretarial 1/2 10,500
- (Sal.+FB+Indir.) -
Technician 1/4 6,750 6,750 6,750
(Sal.+FB+Indir.)
Laboratory Egquipment, 3,000 3,000 3,000 3,000 3,000
. (Minor & Suppl.)
Major Lab. Equip.
(Expected as gifts)
Library
One time backfill .
of journals & books} 14,072 -——— - -—— -——-
Inicrease book hudget 1,000 1,000 1,000 1,000 1,000
Space -— -—— -—- -— -—-
Supplies,Office & Lab. 500 500 500 500 500
Increase Travel § 1,000 2,000 2,000 2,000 2,000
Total Incremental Exp. 114,072 107,750 121,250 121,250 131,750
Net (Exp.- Hard § Tuil.) 106,696 92,198 82,360 B2,360 92,870

Total (Absclute) Cost:

Proposal adds six sections each term and four each summer, assumes tw
course faculty load, and 20 students. The added teaching is equivalent to
adding three new faculty members, with four added Graduate Assistants, plu
one new faculty member, the actual additions. Add about $30,000/yr. in
miscellaneous expenses. Assume 1/4 of students pay hard dollar tuition.

The net cost of the doctoral program when it is completely phased
in is $131,750 less.$39,000 in hard dollar tuition, or about $100,000/yr.
or a little less. The extra value to the University of the work of the
Graduate Teaching Assistants and of the 11 or so Graduate Research
. Assistants is not calculated, and would reduce the net cost further.

Since a considerable amount of faculty level effdrt is shifted from

the undergraduate to the graduate level, the absolute cost of the doctoral

program would be greater by the amount of this hidden shift of resources,
while the stimulus to additional research and the value to the University
of the presumed increase in faculty publication would reduce the absolute
cost.
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onent of Neurological Surgery
1501 N.W. 9th Avenue
Miami, Florida 33136
(305) 54709406

SCHOOL OF MEDICINE .

MEMORANDUM
TO: GRADUATE SCHOOL - PHYSICAL SCIENCE SUBCOMMITTEE
FROM: HUBERT L. ROSOMOFF, M.D., PROFESSOR AND CHAIRMAN\kﬂtt

SUBJECT: EVALUATION OF PROPOSED IE PhD PROGRAM

DATE: 23 MAY, 1986

_-_.----—_----------q---------—--.._-..--—------..q-------------—--------..-—-

I feel privileged to comment and do wish to support the application of
Dr. Tarek Khalil to establish an IE PhD Program at the University of
Miami. The addition of graduate students at this level of education
would be welcomed in the Ergonomics Section which Dr. Khalil directs in

- the Department of Neurological Surgery at its Comprehensive Pailn and
Rehabilitation Center. The Ergonomics Section has been an ongoing Unit
for the past three years and has been a major addition to the research

. effort and its clinical application for patients with pain, and, 1in
particular, the subject of low back pain, Low back pain is the most
costly of all health care problems approaching over 70 billion dollars of
cost per annum with many problems still unsolved as to the proper
diagnosis and management. The biggest impact of this burden is obviously
to labor and industry and it 1is listed among the first five wmost
important industrial injuries by NIOSH. The liason between Industrial
Engineering and the Departwent of Neurological Surgery serves as the only
example of an integrated effort to attack all aspects of this problem
wherever it may be found. It 4is truly a holistic approach. The
engineering of low back and musculoskeletal disorders 1is obviously a
prime target for Dr. Khalil and his Department and his ability to further
his efforts in this direction is enhanced by our association and clearly
this is a mutually rewarding effort.

You should know that the Department of Neurological Suxgery has already
{nvested more than $500,000 in support of Dr. Khalil and funding now
being sought or under nmegotiation will far exceed this amount. I suspect
our contribution is equal to, if not more than, the University's support
and I respectfully submit that the University should match, 1if not
exceed, those funds which this Department applies ou Dr. Khalil's

projects.

The Department of Neurological Surgery has entered a new phase with
. respect to 1its neurocsclence basic research. We are opening new
laboratories in some 5,000 square feet of research space with a budget to
exceed $2,000,000 a year. We will have a unique multidisciplinary team
for investigation of central nervous system disorders and Dr. Khalil's
program will make a fitting addition to this consortium by adding
engineering expertise. We will be sponsoring a post-graduate program,
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and, therefore, it is quite appropriate to include Industrial Engineering
with the other positions that we will be able to offer, I cannot state
at this time the funding which will be available for industrial
engineering, but I can tell you we are 1in support of the PhD level
program and we will be able to offer space and resources for the students
in addition to some level of stipend support. It will be necessary,
however, for the School of Engineering to offer its own support to Dr.
Khalil, if the total is to meet the expectatlons of the Program.

I cannot overemphasize the research, educational and clinical-induatrial
importance of these programs. Work physioclogy and occupational
blomechanics are the topics for the 1980's and 1990's which have been
targeted for their importance. The fertilization and cross-fertilization
which the 1integration' of industrial englneering with medicine and
behavioral science which the Department of Neurological Surgery offers is
all important to this effort. The multidiasciplinary approach which has
been established between our two Departments is unique in this country
and every effort must be made to support {its present and future efforts
which, with your support, will establish this umit as a center of
excellence for the University of Miaml and a prototype for the nation.

HLR/re
052786
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tnclosure (2)

- - MEMORANDUM

October 17, 1985

TO: Dr. Tarek Khzlil, Chairman
Industrial Engineering

FROM: Aesoclate Frpvest and Dean for Eesearch and
Graduate Studies (Interim)

SUBJECT: Proposed Frogram for Ph.D. in Industrial
Engineering

kt the Graduzte Council meeting of October 9, 1985, Ccuncil
voted to recommend approval of the proposed Ph.D. in
Industrial Engineering, subject to the following
stipulaticns:

&, hddition of a craduate faculty qualified Essociate
Frofesscor with experience in a graduate prooram elsewhere
who hzs strong qualifications in the Erconomics/Buman
Factors area. Wwe recommend that this person be in place at
the beginning of the second yesr of the program 1n¢t6¢o of
the fcurth year as proposed bty the Department.

b. &ddition of two Crzduate Teaching Assistants in the
first yeer, cone in the second year, and one in the third
year of the program who, with the additional faculty member
will free time for the faculty needed as the number of
doctcral students increzses.

€. That the number cf doctoral level admicssicns (past
the M.S.) be limited to five students in each cf the firet
two yeare. TFurther admicscions thereafter, beycnd & totzl cof
10 FTE aoctoral students, is not to bte allowed unlese there
hzes been timely addition of Tks, of the new Rrssociate
Frofessor, and of budcet amounts (adjusted for inflation) acs
indiczted in the Summary of Data. '

Dr. Jo Anne Hecker will zrrenge for two externzl evaluztors
to visit campus in the near future te review the propcsed
progrem. Yeou mey wicsh to nominate 2 or 3 prominent
Incuestrizl Engineering fzculty members. If s, please
forward their nemes, zddrescsec and pheone*numbers to her.

Oraduzie School

PO Boy 248125
Crral Gabier Florgie 33124

15305 2h<4-4154




Dr. Tarek Khalil
October 17, 1985
Fage 2

For your infermation, Council alsc approved the {ellewing
resoluticn and asked that 1 forward it to the Frovost.

The Graduate Council is very much concerned that
financial and other suppert for new graduate
programs, as stipulated by this Council at the
time of their approval, have not been provided.
we cite specifically the Ph.D. in Bicmedical
Engineering, the M.2. in Communication, and the
Ph.D. in Eccnomics, all approved since 1981.

we hereby reguest and direct the Dean of the
Graduate Scheool to pursue with the Provost, and
with the President if need be, this problem of
financial support, to seek assurances that
stipulated support will be forthcoming, and to
report progress to this Council. We note that
oversight of the academic adeguacy of graduate
programs is a function of the Council, and that
enrollment in underfunded graduate programs often
should be limited.

SLE:nb .
cc: Dean Norman G. Einspruch




Memorandum

Octorer 9, 1985

To: The Graduate Council and Dean of the Graduate School
From: Committee on Programs and Degrees of the Graduate Council
Subj:. Report and Recommendations Regarding the Proposed Ph.D.

in Industrial Engineering

1. The Committee met eight times last Spring and early this Fall
to study this proposal, with the Department Chairman present
at most meetings.

2. We find that space, equipment and library are adequate. More
sophisticated equipment is needed. Apparently there is good
prospect of acquiring the approximately $250,000 in equipment via
gifts and grants over the next five years. We support the
Department's request for a modest U-M contribution each year

for accessories and maintenance. Library holdings are good,
subject to one-time backfilling and about $2,000 per year in new
journal subscriptions, two-thirds of which are already in place,
so that only about $664 per year additional will be needed.

Small increments for office supplies and in travel money for
faculty are recommended. Staff and technician needs are minor
and are not required immediately.

3. The faculty is small {eight) with only three members on
the Graduvate Faculty, and five who are relatively new Assistant
Professors with 1ittle publication yet, including one who
will arrive in January. However, two former members of the
Department, Professor tar]l Wiener who is now in Management
Science, and Professor Joseph Moder, former Department Chair,
also in MAS, are on the Graduate Faculty and have extensive
experience in graduate work. Other Secondary Appointees, who
include Professor Charles Kurucz, also on the Graduate Faculty,
and several faculty members in the School of Medicine, are working
in the proposed areas of concentration, and will contribute exper-
ienced research guidance. We recommend one new line at the Associate
Professor level to be in place by the second year of the program,
and to be qualified upon arrival for Graduate Faculty status.
Preferably he or she should have experience in graduate research
supervision elsewhere,

The Committee recommends the faculty as marginally adequate,
assuming that in the current year several of the junior faculty
will be published with articles already submitted.

4. Extramural support includes several hundred thousand dollars
annually from the State of Florida to support student tuition
supplements. Research grants in 1984-85 exceeded $107,000. New
grants include one from IBM for $220,000, and over $37,000 in the
form of four small grants. Several proposals are pending.

The Committee recommends extra-mural research support as
adequate and likely to grow.

5. In summary, The Committee recommends approval of the proposed
Ph. D. in Industrial Engineering, subject to the following
stipulations:
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a. Addition of a Graduate Faculty qualified Associate
Professor with experience in a graduate program elsewhere who
has strong qualifications in the Ergonomics/Human Factors area.
We recommend that this person be in place at the beginning of the
second year of the program jnstead of the fourth year as proposed
by the Department.

b. Addition of two Graduate Teaching Assistants in the
first year, one in the second year, and one in the third year
of the program who, with the additional faculty member will
free time for the faculty needed as the number of doctoral
students increases.

c. That the number of doctoral level admissions(past the
M.S.) be 1imited to five students in each of the first two
years. Further admissions thereafter, beyond a total of 10 FTE
doctoral students,is not to be allowed unless there has been timely
addition of TAs, of the new Associate Professor, and of budget
amounts (adjusted for inflation) as indicated in the Summary of
Data.

6. Early inauguration of this program is strongly recommended
in view of state support priorities and considerations, and
because we recognize the IEn faculty as likely to develop
rapidiy. However, we call the attention of the Graduate Council
to the apparent problems in funding adequately the BioMedical
Engineering Ph. D. program, in that the Council's stipulation
that a senior full professor must be brought in very soon

after the program was approved in 1981, has not been met.

1t may be that the School of Engineering is not able
to support both programs to levels this Council deems necessary
for them to be adequate academically. We recommend that
the Council request assurances from the Dean of the School of
Engineering as to which he will support or if he is prepared to
support both. Thus, although we urge continuing the approval
process for IEn, we recommend that the question of whether
the program can and will be supported financially be resolved
before students are accepted.

We recommend to the Council, also, the enclosed resolution
addressed to the Dean of the Graduate School. It expresses our
concern that stipulations accompanying recommendations for
approval of the Ph. D. in BioMedical Engineering, the M.A. in
Communication, and the Ph. D. in Economics have not been met, The
Dean is asked to communicate this concern to the Provost and to
the President, and to report back to the Council.

e

The Committee on Programs and Degrees:

Arthur L. Bassett (New, Fall, 1985)
Christopher G. A. Harrison

Tarek M. Khalil

Pamela A. Ferguson (Term ended, May, 1985)
James C. Nearing

Norman L. Weinberg

Carroll V. Truss, Co-Chair

Jo Anne K. Hecker, Co-Chair




Resolution of the Graduate Council:

The Graduate Council is very much concerned that
financial and other support for new graduate programs,
as stipulated by this Council at the time of their approval,
have not been provided. We cite specifically the Ph, D.
in BioMedical Engineering, the M. A. in Communication, and
the Ph. D. in Economics, all approved since 1981.

We hereby request and direct the Dean of the Graduate
School to pursue with the Provost, and with the President if
need be, this problem of financial support, to seek assurances
that stipulated support will-be forthcoming, and to report
progress to this Council. We note that oversight of the
academic adequacy of graduate programs 1is a function of
the Council, and that enrollment in underfunded graduate programs
often should be limited. :
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Summary of Data for Proposed Ph. D. in Industrial Engineering

Current Programs:

UG - 180 Students. Credit Hours, F, 1984- 1,935

M. S. Students - 35. " " 190 (21 FTE)
Total CH taught 2,125
Faculty:
On Graduate Faculty
Full time - 8 (Al11 Ph.D.) 3
Secondary Appointments - 5 (All Ph. D.) : 4

Present Teaching Load, FT Faculty - 2.5courses, 7.5Mean C.Hrs.

Theses produced - 4 M. 8.'s awarded - 26, last 6 yrs,
11, 1984-85 only
Adaniya, Oscar Ph. D. Georgia Tech., 1983, IEn Assistant Prof.
Ref, Art. & Ch. - Notie| /M.S. Ohio State, 1977 Came Fall, '82,
Books & Monographs - NOne
Misc., - 1980, B2,
Thesis & Dissert, Com., - "Supervised M.S. Projects" Otherwise, none.
Grants - None. (Proposal goes to DOT in June, one to NSF in Dec., 1985)

Asfour, Shihab S. Ph. D, Texas Tech, 1980; M.S. Axexandria Univ., 1976,
Associate Professor.

Art. & Ch. - 80, 80, 80, 82, 83, 83, 83, 84, 84, 84, 1 in press.

Books & Mono. - None.

Misc¢. - 77, 78, 78, 78, 79, 80, 81, 81, 82, 82, 83, B3, 84, 84, 84, 84,
84, 84,

Thesis & Dissert. Comnm. - 4 Chair - 1 In Prog. M,2; Ch.or Co-C,3.

Grants - 1981(in-house Biomed NIH), $3996; 1982, Amer. Can.,$3625
1982, Dept. of Neurosurgery, Co-PI, $210,000 (to present)

Rabie, A. M. Ph. D. University of Nottingham (England), 1982. MSc Univ. of
Manchester, 1975. Assist.Professor.

Art, & Ch. - 1 submitted

Books & Mono. - None.

Misc. - 83 84 85 (A1l Conference Proceedings)

Kang, Keebom Ph. D. Purdue, 1984; M.S. 1979, Texas. Assistant Prof.

Art. & Ch., - 2 Submitted. Came, Fall, 1983.
Books & Mono. - None

Misc. - None,

Thesis & Dissert. Comm. - M, 1.

Grants - None, but submitted two in-house last year that were not funded.

Khalil, Tarek M. Ph. D., Texas Tech, 1969; M.S.I.E., 1968
Texas Tech. Professor and Chair.

Art. & Ch, - 33 and 6 in press.

Books & Mono. - None,

Misc. - 64.

‘Thesis & Dissert. Comm. - M - 9 Chair - 7 (includes some at U. Fla.)

Grants - PI or Co-Pi on 6 grants, last in 1980, + 1, 1982 to present{PI).

Omachonu, V. K. Ph. D.(expected) Spring, 1986 M. S. Oper. Res. Columbia Uniy. 1983.

M.S. Un. of Miami, Ind. Engg., 1980. Arrives Jan., 1986.
Art. & Ch, - None.

Books & Mono. - None.
Misc. - None,
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IEn Summary of Data 2

Rodriguez, Ramon Ph. D. Georgia Tech, 1983; MSOR, Geo. Tech., 1980;
MSE Michigan, 1976. Assistant Professor, Came, Fall, '83.

Art. & Ch, - (3 submitted)

Books & Mono.- none,

Thesis & Dissert. - Member - 1 Ch. 3 (All at Univ, Metro., Caracas)
Grants - None.

Sumanth, David J. Ph, D. 111. Inst.of Tech., 1979; M.S. 1974,
111. Inst. of Tech.; M. S. 1967, Osmania Univ. Assoc. Prof,
Art. & Ch. - 83, 84. Tenure due.

Books & Mono. - 1981, 81, 81, 81 (all manuals), 1984, text.lbk im—press.

Misc. - 17.
Thesis & Dissert, Comm, - M - 7 Chair - 3.
Grants - B80-82, $40,000, PI, NSF,Neg. as Co-PI $130,000 with IBM.

Secondary Appointments - Goldberg, M., L. (Psychologist); Kurucz, C. N,

(Management Science), GF; Moder, J.J.(Oper. Res., ete.,) GF;
Pfaffenberger, C. D. (Organic Chemistry, Med. Sch.) GF;
Wiener, E. L. (Mgmg Sci.) GF;

Extramural Funding:

By year. 1978: $102,000; 1979: $408,700; 1980: $93,000; 1981: $80,700;
1982: $289,000; 1983: 8455,000(Incl. $97,000 State Tuition Subsidies);
7684-85: $107,700 in hand,plus $99,000 state tuition subsidy, and
311,000 under negotiation and likely; 1985-86: State tuition

subsidy of $265;000 expected. 13 separate grantors are currently
involved. (Recent- Adaniya, $7,750; Rodriguez, $7.500 (U-M); Kbhalil, $6,000. )
Wiener, Sizable NASA grant ; Sumanth, telephone confirmation,

Library:

Holdings listed include 100 in one list and 115 in a second

list with many duplications. These include journals central

to economies, psychology, management science, economics,statistics,
marketing, etc. About eighty seem to be central to IEn.

Prof. Kalil to furnish list of 'runs' in IEn journals. Library
holds 50 of 58 IEn-related journals in one list, & 89/115 in list two.
Library holds over 42,000 volumes in relevant fields and over

1,600 closely relevant to IEn. Library purchases in IEn for

1983-84 exceeded $9,400. Est. backfilling cost, $14,072, one time.
Est. Annual increment: Journal Subscr.-%2,035% Books- $1,000.
Laboratory Equipment: *($1369 in Subsc. already made.)

IEn has 22 Hazeltine terminals and assoc. equipment, plus hard-
wired connections to Univac.* IEn shares a PC laboratory with
20 stations and substantial assoc. equipment. IEn has a computer
aided design laboratory built around the Harris 800 super-mini-
computer system and includes sophisticated graphics and multi-terminal
capability. Above facilities generally are shared.

Department also has six small laboratories in Work measurement,
Work physiology, Human Factors, Ergonomics, Microcomputers,
and Automation and Robotics. Department sees as minimally equipped now but
as needing about $250,000 in sophisticated equipment over next five years. Expect
80% or more from gi“ts and grants. Estimate needed accessories which we must fur-
nish at about $10,000 in new money per year. "Shared, but IEn is major user.

SEace:

1En now has almost 8200 square feet of space in the East Wing

of the MacArthur Engineering Building, but needs to allot desk
ENACE i i v t
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_Curriculum:

Concentrations will be offered in Ergonomics/Human Factors

Engineering and in Production/Productivity Engineering. All

students will take a common core, plus area courses. Programs
. may be individualized, and may {helude cognate courses in

other disciplines, plusStatistics, Oper.Res.,Ergo/Hum Fartors,etc

Qualified Faculty Members in Each Concentration:

Ergonomics: Khalils Asfour’ Rabie, Wiener Go]dberg, Kuruczs Moder} Sumanth’
TBA in BioMed Eng dwéwnr

Production/Productivity Eng'g: Sumanth, Ro¢ riguez, Adan1ya, Kang, Kha11]
Rabie, Moder, Omachonu {(Jan., 86).

(Regular IEn fa cuity underlined. Graduate Faculty (*}.

Graduate Assistantships:

IEn has four TAs and requests four more, to be added over first
three years of program. Research Assistantships as support

for additicnal students usually will need tultion waiver grants,
which must be budgeted for.

Faculty Needs:

The Department proposes that one additional experienced

faculty member be added who is at the Senior Assistant Professor

or Junior Associate level be added in the fourth year, and

that Boubekri, who is not a permanent resident, be replaced

with somecne of equal experience. In both cases, persons who
. will qualify for the Graduate Faculty should be hired.

Supporting Activity:

Dr. Khalil directs the Ergonomics and Bioengineering Division of
the Comprehensive Pain Centéer. The division staff consists of 3
Ph.D.'s and 3 engineers (M.S. degrees, two are working on their
Ph.D.'s, one of them in the final stages of completion). The
Comprehensive Pain Center has on its staff 5 M.D.'s that work
closely with the Ergonomics and Bicengineering Division. They
represent a valuable research and clinical support to the
Ergonomics research work. More than 70 additional professionals
constitute the staff of the multidisciplinary research team of
the Comprehensive Pain Center. Again, these represent valuable
support for research work in the field of Ergonomics.

Staff Needs:

Add one-half Secretary in fifth year.
Add one-fourth technician (FTE) in the third year (actually
the sum of fractions of several specialists).

Incremental Income/Cost Analysis:

. - Incremental Income:
Source- First Yr. Second Y. Third Yr. Fourth Y. Fifth Yr.
Student tuition 38,880 (5) 38,880 38,880 38,880 38,880
(@%7,776 for 38,880(5) 38,880 38,880 38,880

24 credits.) 38,880(5) 38,880 38,880
- 38,880(5) 38,880

$38,880 77, 160 116,640 =~ 155,520 155,520




Summary of Data

Incremental Expense:

, - : ST -
Added Fac.(Sal.+.50H) : “54 . ' : .
Add TAs(S&T) 27,552 27,552 %T,‘EB-U- g%,’;%%% g%g%rz
(7,776+6,000) , 13,776 13,776 13,776 13,776
13,776 13,776 13,776
Add Clerical(S&.50H) (%) 10,500
Add Technician (S&.50H) \ ($)6,750 6,750 6,750
Add Lab Equip-
ment (Extras) 3,000 6,000 10, 000 5,000 5, 000
(Major Items presumed to come from gifts and grants)
Library ‘
(Backfill once
+Jour.&books) 14,072 - e - -—
Jour. Subs. 664 664 664 664 664
Books 1,000 1,000 1,000 1,000 1, 000
Space = 00000@———=- ———— -——— -— -
Supplies(Off.&Lab) 500 1,000 1,500 1,500 1,500
Travel 1,000 2,000 2,000 2,000 2,000
Total Incr. Cost 47,188 51,992 131,018 126,018 136,518
Net Marginal Eff. (8,308) 257768

(14,378) 29,502 19,002

21)

Absolute Cost: !

At asymptotic enrollment of 20 FTE students, each taking:
an average of three courses each term and two in the summer,
assuming a class size of 10 students, and a two course faculty
foad, six sections must be covered each term and four each
suymmer. This is equivalent to adding three faculty members
to the present staff, although graduate assistants will relieve
present faculty of many chores so that they can teach more at
the graduate level. If salary and overhead amount to about _
$50,000 per FTE the true cost of the program is approximately s
$180,000 per year ($150,000 in salary and OH, plus approximate-
1y $30,000 per year in other U-M expenses) T '

Net Actual Cost thus is approximately $43,000 per year($180,000
Tess $136,518 in income).
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April 30, 1980

Ju anne K. Huecker
Associate Dean
Craduate School
University of Miami

PO Box 248125

Coral Cables, FL 33124

Dear br tlecker: !

- Enclosed is the repoct cthat you requested regarding the
proposed Ph.D. program in Industrial Engineering. We hope it is
helpful in your evaluation. '

. Thank you for your sincere interest in assuring that this
program, if approved, meets high academic standards, now and in
the future,

With best regardsl

Sincerely,

Sty
i Don B. Chaffin, Ph.D.
- Prufessor and Director

DBC: vs
cnel.
ce: Fo Tillman




SUBJECT: Evaluation of Proposed 1E PhD Program - University
MEMO TO: Graduate School - Physical Sciences Subconmittee?’

FROM: Don B. Chaffin, The University of Michigan
Frank Tillman, Kansas State University

DATE : April 21, 1986

This report is based on the review of the proposal from the
department and of extensive supporting background materials sent to the
reviewers as well as a site visit held April 10th and 11th, 1986. During the
visit, we visited with the I1.E. faculty, some IE graduate students, the
Associate Provost Dr. Besvipick. Dean Einspruch and toured the )aboratories

.

and facilities. In the course of discussion with the faculty and admini-
stration it. became evident that it would be beneficial to refer to sp;dific
criteria in distinguishing between the masters level -programs now in
existence and the propqsed Ph.D. in Industrial Engineering. 1In this regard,
these reviewers believe a Ph.D. should provide the following:
1. Depth of education in specific methodological areas to assure thaf
the student is at or near the "cutting edge” of knowledge in an area
(ie, this requires third level courses or special topic seminars In
méthodological areas to be used in the student's research).
2. A supervisory committee structure that includes student counseling
and program direction which guides a student into a variety of courses

allied with the research area, thus providing a broad perspective upon

which to base the dissertation research.




3. A graduate faculty experienced in perfarning contemporary
research in industrial engineering, and who routinely publish in
scholarly, refereed journals in the field. | '

4. An identifiable source of externzl funds to support the high cost
of Ph.D. educational programs. 7

5. A faculty that has the released time to work with students in
developing and executing their research.

6. A focus to the researéh which will allow the program to be easily
recognized b§ prospective students, faculty and potential sponsors.

7. Space and equipment necessary to perform contemporary research.

The IE faculty have wisely decided to propose their Ph.D. program based
on two distinct research areas within the very broad industrial engineering
field. These were identified as 1) Ergonomics, with special emphasis on
rehabilitation ﬁhd occupational health and 2) Production Systems Engineering
with special emphasis on productivity measurepent asd production plaﬁning.
What follows is an evaluation of the potential contributions (and problems)
with each of these twe proposed areas of concentration.
Ergonomics

This proposed program emphasizes the development of the physiological
and biqlechanical knowledge necessary to identify.‘evaluate and manage
problems aQéociated with the rehabilitation and retern to work of chronic
pain patients.

1. The research experience and training of Drs. Khalil and Ashford

provide the ability to offer effective 3rd level, special topics

courses in thé methodological areas of wirk physiology and
occupational biomechanjcs, and is a major positive factor in

recommending thls program.




2. The department has estabilshed a tradition of requiring students to
take courses in quporting disciplines, and no structural barriers
appear to exist in such cross-discipline education. The faculty were
knowledgeable of appropriate graduate courses in psychology,
biowmedical engineering and epidemiology which would provide the
intellectual breadth necessary to perform coptemporary ergonomics
research. The secondary appointments of Drs. Wiener and Goldberg
further assists in this regard.

3. The extenslive and scholarly research and experience of. Drs. Khalil
and Asford is highly apprOpfiate and supportive of the proposed
ergonomnics Ph.D. program. They provide the intellectpal "eritical
mass” necessary to assure that the students would receive adequate,
timely guidance and intellectual stimulation. Their close research
collaboration with Dr. Golqperg. who has a neuvral-behavioral
background, will furghgr facilitate the establishment of a viable
Ph.D. educational envlfonment.

4. Present external funding for ergonorics is barely adequate in
guantity to support 3 to 4 Ph.D. students each year. As a reference,
Ergonomics Ph.D. graduatés from Michigan require approximately three
years post masters, and an average of $150,000 each (ie. salaries,

laboratory equipment, computer time, supplies, subject fees, etc.).

To expand the program at Miami will require additional internal student
salary support (TA's and tuition grants} and external funds (see

note 6 and below).

-5. At present the IE faculty instructional load c¢f between two to three
coursés/term is too heavy to permit the faculty to recruit and develop

2 Ph.D. program in ergonomics. No more than 2 ccurses/term should be




permitted 1f a feculty aember is expected to work with Ph.D. students.
Further, 1f that faculty member has any significant sponsored research
funds supporting himself or a Ph.D. student's ﬁseﬁrch. he/she should
be released from instruction commensurate with pormal guidelines (ie,
20% salary support or 3 Ph.D. students being adrvised réleases a person
from teaching a course).

6. The present application of ergonomics by this faculty is to
rehab.ll:ltati‘on and occupational health. rThis is unique and important.
NIOSH has stated.a need for more engineers educzted in this field and
has speéal funding Initiatives in research and training to pn;note this
area. Federal and state EEOC and rehabilitation regulations are strong
incentives for companies and their foundations te support this effort.
At best, only five (Michigan, Texas Tech, Auburzn, Ohio State and VPI)
have IE programs capable of the types of resezrch proposed by this
faculty in ergonomics, thouéh maﬁy other IE programs are contemplating
"guch an emphasis (as seen'at Michigan by the strong demand for Ph.D.
graduates in this fleld).

7. The present space and equipment available in both the School of
Engineéring and Comprehensive Pain and Rehabilitation Institute is
adequate to support at most 5 Ph.D. students in ergonomics, but. some
incidental costs should be expected (eg, general supplies, office
spacé. TA support etc.). One issue that will arise as t-he program
grows In size is the adequacy of technican support to develop special
equipment and software. A dedicated (1/2 time) gualified technician

will be needed if more than a few Ph.D. students are expected in this

highly experimental area.

In Summary, the ergonomics research program appiied to rehabilitation
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.and occupational health ﬁlanning in industry is well developed and could
support a few Ph.D. students with sa2l1] incremental costs (some faculty
released time.supplies, TA appointments, eth.r A viable, program should
involve a minimum of five Ph.D. students in ergonomics. Several MS students
we met indicated that with some financial aid they would continue their
studies toward a Ph.D. in ergonomics. To allow the program to expand beyond
five students will require, 1) the addition of a qualified faculty member
in ergonomics, 2) a Significant increase in external research/training

funds, and @ proportional increase in TA, supplies space, and technician

support.

Production Systems Engineering

This program will concentrate on the softer side'of production in the
areas of production measurement and production planning. The process of
measuring and improving productiv%ty can cover a wide variety of activitles
and this program will concentrate on those that are not normally considered.
The emphasis will inplude. not only traditional production processes, but
will include the service industries, white collar workers and robotic
instal lations as well. -

In addition to physical activity, the Qhole arena of knowledge activity
or work will be ;ddressed. There will be a focus to develop the theoretical
concepts as well as the practical aspects of productivity measurement. The
area of production planning wil) address such concepts as short term and
long term planning, line balancing and just-in-tine (JIT) production and
inventory control. The emphasis of this prograzx not being in the
traditional manufacturing engineering field is a good direction to take

since the laboratory equipment and space required are not available.
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1. Faculty

Generally the faculty in this ares lack a strong background of
doing cutting-edge research that results in professional) refereed
publ:lcatl‘ons. Some of the faculty bhave published a 1ittle at this
level which is a good start. These efforts sust be encouraged and
developed to lead a Ph.D. program. There seems to' be a broad enough
backgreund in this faculty in conjuction with the Management Science
‘faculty to support this program. The following are needs that must be
addr;ssed:

a) To help offset the lack of experience performing this level
research, it is recommended that at least one additional senior
faculty member be hired that has been successful in publishing in
refereed journals and generating funded research. This faculty
person along with -Dr. Sumanth can anchor this program and give it
the "critical mass" to sEart.

b) There is a strong need to aleviate the heavy teaching-loads.

Teaching 5 to 6 courses per year sisply does not 2llow enough time

to properly advise Ph.D. students. With an additional faculty

person and some TA's, these loads can be reduced to no more than 4

courses per year for the senior faculty engaged in research &nd

directing Ph.D students. | .

2. Laboratories -.

Because of its emphasis, this program appears to be able to
flourish if the research is focused on computer based topics and
utilizes industrial sites to conduct experiments.

Moving into the traditicnal areas of manufacturing such as robotics

hardware, automated factories and manufacturing cells, automatic

storage and retrieval, automatic guided vehicles and computer aided
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manufacturing is not warranted due to the lack of 1abora£ory equipaent,
space and experienced faculty. The fundiag to set up these
laboratories 1& enormous. -
3. Graduate Students
Graduate student recruiting at the Ph.D. level is difficult. The

current cost of $324/credit hour makes it difficult to attract the good
studehts if they have to pay this out of thelir pocket. Other schools
are heavily recruiting graduate students with lwcrative offers. " The-
ability to attract high quality students capable of doing independent
research is crucjal to the program. The followirg are needs that must
be rectified:

a) To initiate a tuition waiver for all PL.D. students and work

hard to generate enough fuﬁded research to award generous stipends.

b) Support for more teaching assistants (TA's) is needed to

support tﬁe program and felieve some of the heavy teaching logds.

At least 4 TA's would be required.
4. Progrém Development

There is a need to initiate several third level or advanced topic
courses to challenge the students and faculty. These courses shﬁuld
include review of the current literature and be of the seminar type
presentatlions.. Thesq types of courses enable the faculty to explore
new areas of interest and to maintain currency in their resea;ch areas.
5. Funding Support

It appears that it will take at least $31%0,000/yr minimum to
establish this program and to hire the faculty a=d GTA's needed. Also
the tuitinn'waivers for_graduate students repressnt a cost that must

be considered. Another concern is the critical nzed of at least a 1/2
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time technician to support the labs and research efforts. An iiportant
requirement also exists to‘generate enough outside funded research to
support this program. A goal for founding sl;ould be at least $250,000.
6. Size of Program

The number of Ph.D. students in this area of the proéran should not
exceed five at the start. This is primarily due to the lack of

faculty, labs and funding support.

General Comments on the Program

In general we feel thata Ph.D. progras has inherent benefits for the
current undergraduate and M.S. progrags. It would enable the faculty to
maintain currency in their fields of interest and te develop new areas of
research. By having the program, it js easier to recruit new faculty and
support their research activities. It appears that there is a need in the
geograpﬁjcal area for the Ph.D. program from industry and students.
Apparently there is local industry support available for joint research
projects. - -

The philesophy of this program should be driven by research and publi-
cations and not to generate funds to support the undergraduate program. The
Ph.D. program is an investment in the future. The funds required (100K
plus) need to be committed to the program if it is to survive and flourish.
werfee] the additional funded research generated in the future will more
than pay for it.

The department has jdentified two areas that they can excell in,
Ergonomics and Production Systems Engineering. We believe with this focus,
the available resources and the above mentioned concerns and support
requirementé that a viable Ph.D. progran in Industrizl Engineering can be

established at the University of Miami.
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-  ERGONOMICS TRACK

The ergonomics track of the Ph.D. Program will not only prepare
the students in the recognized IE subjects, but also will provide
them with in depth knowledge in the methodologies and concepts of
ergonomics. This track will provide students with a strong back-
ground that will enable them to conduct advanced research in
Occupational Biomechanics, Work Physiology, Prevention and
Rehabilitation of lMuscloskeletal Injuries,

Students enrolling in the Ergonomics track of the Ph.D,., Program
are expected to have completed the following courses (or
equivalent)} during their llaster's Degree Program.

IEN Core
Courses

IEN 612 Design of Experiments
IEN 641 Applied Operations Research
IEN 657 Ergonomics & Occupational Biomechanics
IEN 660 Productivity rieasurement & Evaluation
IEN 547 Computer Simulation Systems

or IEM 647 Advanced Computer Simulation Systems

Ergonomics
Concentration

IEN 557 llan-illachine Systems
IEN 558 Industrial Bygiene
IZN 659 Work Physiology

Each Ph.D. student will be required to take at least 24 credits
out of the following list of Courses:

TEN 551 Accident Prevention Systens’

IEN 655 Advanced Seminar in Ergonomics

BIE 501 Unified liedical Sciences I

BIIE 505 Into to Biomedical Instrumentation

BIME 580 Biomedical Instrumentation

BiiE 613 Application of Computers in liedicine

EPH 621 Chronic Disease Epidemiology

11AS 606 lonparametric Statistics

PSY 606 ilultiple Regression & Multivariate Statistics
PSY 614 Sensory Processes

The student's Advisory Committee may recommend additional courses
to suit the student's background and program objectives.
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EXAIPLES OF RESEARCH PROJECTS OF INTEREST

Funding
Potential*
A Functional Strength in Low Back Pain Patients
A Standardized liethodologies for the Determination of
Disability Ratings
A Error Analysis & Prevention in Highly Automated Aircraft
A Physiological Limits for Continuous :anual Lifting
B Work—-Rest Schedules for Heavy Hanual Lifting
B Eifects of Huscle Stretching on the Effectiveness of the
Neuromuscular Control System
B Quantification of Pain
B Effects of Functional Electrical Stimulation in
Rehabilitation
C Computerized Biomechanical Models for the Assessment of
Musculoskeletal Stresses
C Computer-Aided Work Station Design

High Potential for Funding
Likely to oe Funded
Sources of Funding not yet Identified

i

() td




PRODUCTION SYSTEMS ENGINEERING TRACK

The Production Systems Engineering track of the Ph.D. program
centrates on theory and methodology in the analysis, design, and
implementation of systems involved in the production of goods and
services, Productivity analysis of techno-economic systens.
Planning, scheduling, allocation, and control for productivity
improvement and effective utilization of economic, human, and
physical resources,

CURRICULUN STRUCTURE

Students enrolling in this track of the Ph.D. Program are ex-
pected to have completed the following courses (or equivalent)
during their Master's degree program,

IEN 547 Computer Simulation Systems

IEN 601 Advanced Industrial Engr.Concepts
IEN 612/1MAS 603 Design of Experiments

IEN 641 Applied Operations Research:

IEN 657 Ergonomics & Occup. Biomechanics
IEN 660 Prod. !easure, & Evaluation

Each student will be required to take a minimum of two courses in
each of the following four areas:

1. QuR.

IEN 647 Advanced Simulation

IEN 649 Integer Programming & Network Flows
IEN 651 Nonlinear & Dynamic Programming

I1AS 655 Stochastic Processes

iMAS 656 Queing liodels

HTH 540 Algorithm Design & Analysis

[1AS 602 Applied iultivariate Statistics
IMAS 607 Survey Sampling

IEN 649 Forecasting Systems

HTH 621 HMathematical Probability

[HTH 624 Nonparametric Analysis

MTH 625 HMultivariate Analysis

IEN 665 Production Sys., Analysis & Design

IEN 668 Advanced ilatl, Handling & Facilities
Planning

IEN 605 Advanced Robotics (to be introduced)

IEN 606 Process Planning (to be introduced)




IEN 607 Design for !lanufacturing (to be
introduced)
MAS 672 Advanced Expert Systems in Hgmt,

4. PR 1 ™

IEM 662 Productivity Planning & Improvenent

PPA 651 Productivity in the Public Sector

ECO 620 Advanced Econometrics

IEN 610 Technology Hgmt., & Transfer (to be

. introduced)

ACC 610 Accounting Research HMethods &
Techniques

GBIl 651 Behavioral & Organization Systems

The student's Advisory Committee may recommend additional courses
to suit the student's background and program objectives.



EXAMPLES OF RESEARCH PROJECTS OF IKTERST

Development of Knowledge Based System for the selection
of mananufacturing Processes.

Analytical Tools for Productivity Management
liultivariate Qutput Analysis
Capacity Expansion Models in the Public Sector

Methodologies of Generic Nature for Measuring White-
Collar and Knowledge worker

Development of a Computerized Procedure for Equipment
Selection in FUHS.

Short Term Productivity Planning Hodel Development
Through "Marginal Productivity Analysis

Development of CAD/CAM System for Fixtures used in FMS.
Group Technology Cell Allocation Procedures.

Economic Justification of Equipment and Technologies
Through Total Productivity Analysis.

Productivity lfeasurement of Computer Documentation.
Simulation Optimizations

aArtificial Intelligence in the Development of Control
Charts
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UNIVERSITY OF

INDUSTRIAL ENGINEERING FACULTY:

Oscar Adaniya, Ph,D., Georgia Tech; Assistant Professor:
Applied Operations Research, Engineering Economy,
Industrial Development,

Shihab Asfour, Ph.D., Texas Tech University;Associate
Professor; Work Physiology, Applied Ergonomics,
Biomechanics, Manufacturing Processes,

Bulent A, Bayraktar, Visiting Assistant Professor, Ph,D,,
New York University; Applied Operations Research,
Engineering Economy, Industrial Planning, R&D Management ,
Technology Transfer

Myron L. Goldberg, Ph,.D., University of Miami,
Experimental Psychology, Ergonomics, Design of Experiments

Keebom Kang, Ph,.D.,, Purdue University; Aséistant
Professor; Computer Simulation r Applied Statistics;
Engineering Economy; Quality Control,

Tarek M. Khalil, Ph.D,, Tech University; Professor and
Chairman, Ergonomics/Human Factors, Biomechanics,
Production Systems, Occupational Safety and Health.

Charles Kurucz, Ph.D,, State University of New York at
Buffalo; Associate Professor; Operations Research, Applied
Statistics, Design of Experiments.

Vincent Omachonu, Assistant Professor, Health Systems
Research, Productivity Engineering, Human Factors.

Carl pfaffenberger, Ph.D,, Purcdue University; Professor:
Industrial Hygiene, Industrial Toxicology .,

A, M. Rabie, Assistant Professor, Ph.D., Nottingham
University (England) computer aided manufacturing,
CAD/CAM, industrial robots, manufacturing processes,

Milton Rhodes, D.E,, Rensselear Polytechnic Institute,
Adj. Professor Safety Engineering, Environmental Health.

Dept. of Industrial Engineering
College of Engineering
PO. Box 248294
Coral Gables, Florida 33124
(305) 284-2344 N




pavid Sumanth, Ph.D., Illinois Institute of Technology;
Associate Professor; Productivity Engineering and
Management, Production Planning and Control, Facilities
Design, Industrial Cost Analysis.

Earl Wiener, PH.,D,, Ohio State University; Professor;

Human Factors Engineering, Bpplied Statistics, Design of
Experiments.




ORGANIZATIONAL CHART 1986-87 IRDUSTRIAL ERGINEERING

Chairman
Dr. T. Fhalil
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UNIVERSITY OF MIAMI
COMPREHENSIVE PAIN AND REHABILITATION CENTER
AT SOUTH SHORE HOSPITAL

I Name & Title

ROSCMOFF, Hubert L., M.D.
Medical Director
Secretary: Leslie Mason

FISHBAIN, David, M.D.
Psychiatry (B-939-2632)

KHALIL, Tarek,f#.D.

Chief, Ergonomics

PODRIZKI, Serge, M.D.
Physical Med. & Rehab,

SAMTANA, Ramon, M.D. (B-939-2636)
Physical Med. & Rehab.

YSLA, Roy, M.D.

Physical Med. & Rehab.
i YSLA, Viola, M.D.
Physical Med. & Rehab.

STEELE-ROSOMOFF, Renee, R.N.
Programs Director (B-939-2631)
Secretary: Frances Stavrides Youmans
BAKER, Virginia, R.N.
Director, Rehab. Services (B-939- 1271)
. Secretary: Yvonne Roberts
KOHLENBERG, Sandy, M.Ed..
Programs Coordinator (B-939-2633)
Secretary: Yvonne Roberts

ADMISSIONS

CONSIGLIO, Donna, Staff Assoc.
HACKETT, Susan, Staff Asst.

ALAVAREZ, Yolanda, Ins. Cocord.
ESTEVEZ, Dinorah, Receptionist

BEHAVIORAL/PSYCHOLOGY

ZACHER, Diane, Ph,D.
LABBE, Eli{se, Ph.D.
LEVINE, Randy, M.S,.
McCLEARY, Judy, Ph.D.

ERGONOMICS/BIOFEEDBACK/MUSCLE RE-EDUCATION

ASFOUR, Shihab, Ph.D.
Assistant Chief

GOLDBERG, Myron, Ph.D.
. . Clinical Supervisor

BON, Ed

JORGE, Michael

MOTY, El-Sayed

SHERIF, Wally

Melean, Lorgia

Zaki, A.




NURSING STATION

Nursing Chart Room

SYLVESTER, Penny, R.N.
Nurse Manager (B-939-2630)
BATHGATE, Patricia, R.N.
Asst, Nurse Mgr. {B-939-2630)
ATWELL, Martha, R.N.
Qutpatient Care Coordinator
ALDERSON, Gloria, R.N.
BELHOMME, Hermione, N.A.
BRAUN, Katherine, R.N.
CARR, Brenda, L.P.N.
CHAVEZ, Maria, L.P.N.
COOKE, Shirley, R.N.
FIORE, Rudy, R.N.
GONZALEZ, Iris, G.N.
HANFT, Marjory, R.N.
JACKSON, Willie, N.A.
JEFFERSON, Ruth, R.N.
PILARTA, Olive, R.N,
PITTS, Mary, N.A.
SNELLING, Linda, R.N.

MORALES, Vilma, Ward Clerk
TAYLOR, Helen, Secretary

OCCUPATIONAL THERAPY

MARTINEZ, Myra, Senlor Therapist

ARELLANO, June, OTR
ARMSTRONG, Frank, OTR
FALLON, Pat, COTA

ORTEGA, Estela, O0.T. Aide
PEREZ, Dania, 0.T.Aide
RIVERA, Alma, OTR

RIVERA, Rosenda, OTR
RUIZ, Mary Ana, OTR
SEALY, Joanne, OTIR

PHYSICAL THERAPY

JARRETT, Joy, RPT,
Therapist Coordinator (B-939-2634)

ALVAREZ, Celda, RPTA

BEARD, Marsha, PT Aide

BOSCH, Ann, RPTA

CLERMONT, Pierre, RPTA
FASSBACK, Margaret, RPTA
HALL, Ana, RPTA

MARTINEZ, Gloria, RPFT
ROBERTSON, Constance, PT Aide
ROSADO, Josephine, RET

TRETC, Felix, RPTA




SECRETARTAL/CLERICAL SERVICES

" MARKOWITZ, Ellen
Supervisor (B-939-2635)

BROTONS, Mariana, Pt. Master Flles
DELGADO, Gilda, Medical Secretary
DIAZ. Martha Valido, Medical Sec'y
FERNANDEZ, Ketty, Receptionist
FUENTES, Maria Carmen,

Outpatient Appts. Secretary
GARCIA, Millie :

Secretarial Aide/Mail Delivery
GONZALES, Diana, Receptionist
MITNICK, Stella, Medical Tramscriber
POSADA, Ana, Billing Secretary

VOCATIONAL REHABILITATICON

COMPTCN, Richard K.
Supervising Counselor

ARIAS, Dina, Counselor

BIALOS, Al, Counselor
WITTKOPF, Marla, Counselor

CHART ROOMS
6th F1,
7th Fl.

3 Vest

CONFERENCE ROOMS

6th Fl
7th Fl1
3 Vest

CONSULTS
WERBLIN, Alan C., M.D,
Family Medicine (B-939-1753)

012086 fsy
sv phext2



DEPARTMENT OF INDUSTRIAL

ENGINEERING

UPDATE OF 1985 ACTIVITIES




INDUSTRIAL ENGINEERING

Chairman: Tarek M., Khalil, Professor of Industrial Engineering
and Bicmedical Engineering; M.S., Ph,.D,, Texas Tech;
ergonomics and biomechanics, producticon systems, oc-
cupational safety and health.

Adaniya, Oscar, Assistant Professor; Ph.D. Georgia Tech; applied
operations research, engineering economy, industrial development.

Asfour, E8hihab, Associate Professor; Ph.D, Texas Tech; work
physiology, applied ergonomics, biomechanics, manufacturing
processes,

Bayraktar, B.A., Visiting Assistant Professcr, Ph.D., New York
University; applied c¢peraticns research, engineering economy, in-
dustrial planning, R&D management, technology transfer.

Kang, Keebom, Assistant Professor, Ph.D, Purdue; computer simula-
tion, applied statistics, engineering economy guality control.

Kurucz, Charles, Associate Professor, Ph.D,, SUNY at Buffalo;
operations research, applied statistics, design of experiments.

Moder, Joseph, Professor; Th.D, Northwestern; applied statistics,
forecasting and inventory contrcl, PERT/CPM, system analysis
methods and applications,

Omachuno, 0., Assistant Professor, health systems research,
productivity engineering, human factors,

Rabie, A, M., Assistant Professor, Ph,D, Nottingham Univercity
{England) computer aided manufacturing, CAD/CAM, industrial
robots, manufacturing processes,

Rodriguez, Ramon, Assistant Professor; Ph.D.,Georgia Tech;
guality control, production planning and control, material han-
éling, applied statistics.

Sumanth, David, Associate Professor; Ph.D,, IIT; productivity en-
gineering and management, production planning and control,
facilities design, industrial ccst analysis.

Wiener, Earl, Professcr, Ph.D., Ohio State; human factors en-
gineering, applied statistics, design of experiments,




DEPARTMENT OF INDUSTRIAL ENGINEERING
SUMMARY OF
1985 ACTIVITIES

Faculty and Staff Changes

4,

5.

10,

11.

12,

Dr. A. M. Rabie (Ph.D. Nottingham) joined the Paculty in
August 1985, -

An offer was made to Vincent Omachuno, (B.S., M.S. Univ, of
Miami, M.S. Columbia, Ph.D. Polytech.) He will be joining
the Faculty in the Summer of 1986.

Dr. N. Boubekri left the Department to return to his native
country of Algeria because of military commitment.

Dr. R. Rodriguez took a study-leave this spring to attend to
personal and family obligations in Venizuela.

Dr. B, Bayraktar (Ph.D. New York Univ.) joined the Faculty
this spring on a visiting status,

Dr, Earl Wiener returned from a sabbatical year with NASA.

Dr. Carl Pffafenberger joined Dade County Department of
Environmental Resources. He became an adjunct professor with
the Department in the Fall of '85.

Dr. Joseph Moder took advantage of an early retirement
program, He remains as a part-time professor with Management
Science and as an adjunct faculty with the Department. He is
still active in teaching 2 courses/semester and graduate stu-
dent thesis committees.

Dr. Charles Kurucz is on a sabbatical leave this yvear. He
will be returning to the University in the fall of '86.

Dr. Myron Goldberg (Ph.D, Univ, of Miami) joined the
Department on a secondary appeointment,

Dr, Milton Rhodes, (D.E., R.P.I.), A long-time manager of
Environmental Control and Safety, joined the Department this
year as an adjunct professor, teaching in the area of acci-
dent provention systems.

A list of faculty members, their degrees and areas of inter-
est is attached.



Research

More than 25 proposals for research and training funding were
written by the faculty in 1985, A list of these proposals and
outcome is given below: '

1,

4,

6.

10.

IBM (Sumanth, Asfour, Khalil)

A preliminary contract for $200,000. was issued, but funds
were not forwarded because of IBM internal financial and ad-
ministrative problems.

NIHR (Khalil, Asfour, Rosomoff)

Approval for $250,000., in funding, but was not funded be-
cause of agency funds limitations.

American Can -(Asfour)

The amount of $9,494., was funded,

Research Institution Grant {Rabie, Khalil, Bobekri)

The amount of $7,500. was funded.

American Bankers (Khalil, Sumanth, Asfour)

$50,000. Our proposal was among the finalists being
considered, The company selected Price Waterhouse because

of their prior experience.

Comprehensive Pain and Rehabilitation Center (Khalil,
Asfour)

Funding continued at about $100,000, level,.

Fla, High Technology Council Robotics Institute (Khalil,
Rabie, Katbab, Kabuka)

The amount of $130,000, was not funded,
Burger King Corp. (Khalil)

The amount of $6,000. in support of the graduate program was
funded.

Frank B, Hall (Khalil, Asfour)

The amount of $2,200. in support of the graduate program was
funded.

MOD Comp (Einspruch, Boubekri, Rabie, Gottlieb)

The amount of $40,000. for MODAX5 equipment was approved.
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12.

13.

14,

15,

16.

17.

18.

19,

20.

21.

22,

23.

IBM (Einspruch, Sumanth, Khalil, Gottlieb)

The amount of $40,000. for 7535 Robot and PC was approved.
Phosphogypsum Institute Research {Sumanth)

The amount of $15,000, per year was approved.

Coulter Electronics (Adaniya, Khalil)

The contract amount of $15,000. was given to UM Deﬁt of GBM.
General Research Support Grant (Asfour)

The amount of $4,400, was funded,

Summer Award in National Science and Engineering (Kang)
This was not funded.

Biomedical Research Support Grant (Asfour, Khalil)

This was not funded.

Computer Support Grant - 4 proposals (Asfour, Sumanth,
Rabie, Goldgerg)

This was not funded.

Department of Transportation {Sumanth)

The amount of $84,725., is pending.

Kron Manufacturing (Khalil)

No agreement has been reached.

IBM

Ergonomics in the office was not funded,

Safety for Tropical Shipping (Asfour, Khalil)

The amount of $15,000. is pending.

A Program for Study for Colombian Universities (Adaniya)
The Amount of $7,500. was funded.

"Error Analysis and Prevention in Highly Automated Transport

Aircraft", (Wiener, NASA $110,000 1lst year - 3-year total
$340,000), was funded.



publicati

Every faculty member has published and/or submitted papers for
publication. Every faculty member made a presentation in a na-
tional and/or international conference.

The departmental faculty published more than 40 publications this
past year.

More than 30 presentations were made in international, national
and local conferences.

Professional Involvement

The department faculty were very active in professional and com-

munity service.

1. Dr. Asfour serves as the current President of the Miami
Chapter of IIE, He is on the editorial Board of the

International Journal of Industrial Ergonomics.

2., Dr. Adaniya serves as the current VP for the Miami Chapter of
IIE,

3, Dr. Sumanth was a nominee to a national office in IIE.

4, Dr. Rabie is in the process of chartering the student chapter
of the Society of Manufacturing Engineers.

'S, Dr, Khalil served on the NIOSH MHRAC Committee and on the
Board of Goodwill Industries,

6. Dr, Wiener serves as Director of Publications for the Human
Factors Society.

7. Dr. Rhodes is on the Editorial Board of "Professional
Safety".
Graduate Students

l, The Department currently offers financial support to 18
graduate students,

2. Additibnal 17 graduate students are self-supporting.

3. The M.S.I.E./MBA Program had its second class and continues
to be highly successful with more than 26 graduate students.

4, Currently, 4 Ph.D, students are being supervised by the
Department Faculty under the Interdepartmental Ph.D. Program.




The M.S.I.E. (Manufacturing Engineering Option) at the
College of Boca Raton is being initiated. Expected enroll-
ment 12-18 new students.

The average GRE scores (verbal and guantitative) for
Industrial Engineering students based on 53 students enrolled
in IEN between 1981 and 1983 is 1009.

Average GRE scores (verbal and gquantitative) for admitted and
enrolled students in 1984 is 1106. The average verbal score
is 449 and the average guantitative score is 657. This
figure is based on 10 students.

The number of students admitted to IEN Department in the last
five years is 76 (7 in 1980, 9 in 1981, 15 in 1982, 24 in
1983, and 21 in 1984).

Total number of graduate students in spring 1986 is 61
students.

bo : a

The secretarial staff was upgraded by upgrading the positions
and hiring new senior secretary (Mrs. Barbara Buck), senior
staff assistant (Ms. Vicki Motter) and part-time secretary
(Ms. Margie Peterson}.

2. A completely new computerized office support system was

3.

installed

Laboratories were completely changed and modernized. Plans
for expansion of departmental offices and laboratory space
are under way.




PROPOSAL FOR THE ESTABLISHMENT
OF A

PH.D. DEGREE PROGRAM




UNIVERSITY QF

February 1, 1985

T0: Dr. David L. Wilson, Vice President for Research
: and Dean of the Graduate School (Interim)

FROM: Dean, College of Engineering

SUBJECT: Ph.D. Program in the Department of Industrial
Engineering

I am pleased to inform you that the Faculty of the College
of Engineering at its meeting on January 30, 1985, unani-
mously voted to approve and forward the attached proposal
for a Ph.D. program in the Department of Industrial Engi-
neering.

I cannot overemphasize the strong need for this program in
South Florida and the necessity to process this proposal in
a timely manner to retain our competitive edge over other
institutions in South Florida.

Should you need any additional information, please contact
the department chairman, Dr. Tarek Khalil.

L

Norman 63 Einspruch

NGE:smp
cc: Dr. William F. Lee
Dr. Jo Anne K. Hecker
Dr. Caroll V. Truss
Dr. Robert Zaller
College of Engineering
PO. Box 248294
Coral Gables. Florida 33124
30)5) I84-2404



TEE FACULTY MEMBERS CF THE DEPARTMENT CF
DNOOSTRIAL ENGDNEERING CROFOSE TEAT A FH.D
PROGRAM BE ESTAELISEED IN THE DEPARTMENT. IT
IS OUR EOPE TEAT TEE FROGRAM WILL BE APFROVED
IN TIME TO ACCEPT STCDENTS IN THE FALL CF
1985. THE PROGAM WILL CONCENIRATE ON TFE
AREAS CF ERGONCMICS/HIMAN FACTCRS ENGINEERING
AND FROCOCTION/ERCOUCITVITY ENGINEERDE.  WE
BELIEVE TEAT A STRONG AND VIABLE FROGRAM IN
TEESE TWO AREAS CCULD BE ESTABLISEED WITH
REASCNABLE UNIVERSITY SUPTORT.
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.. A. RATICNALE FOR THE PROGRAM

The request fér the establishment of the Ph.D. program in
the Department of Industrial Engineering is predicated on two
important bases i) The strong need for swch a program
nationally and locally ii) The capability of the department in
initating such a program.

It is a well recognized fact that there is an international
competition invelving world resources,their utilization and
distribution. The competition among develcped as well as
developing cauntries in improving their productivity has created
an unprecedented race for the optimal utilization of medem
technology and human resocurces in praduction systems. The

Industrial Engineering field is in the midst of effecting these
. changes.

The pressures that are expected from the push for the
utilization of high technologqy in industry and cour daily |
activities are expected to increase the demand on highly qualified
gradwmte industrial enéineers. Existing information support this
contention.

According to the A.S.E.E. Survey of Engineering Faculty ard
graduate students for Fall 1984, 20% of the Assistant Professor
positions in engineering remained unfilled in the Fall of 1983.
Industrial Engineering appeared as the only engineering
discipline showing a net loss of faculty in the Fall of 1983, 100
faculty positions remained unfilled in Industrial Engineering in

. the Fall of 1983. Eﬁgi.neering deans arcund the nation when




questioned in terms of the number of faculty required "to
maintain or restore quality in their programs® estimated their
needs at three times the current shortfall reported on authorized
positions. 129 Ph.D degrees awarded by Industrial Engineering
Derartments arcund the cauntry, during the aéadamic year 1982-83.
A survey published by the Council of Industrial Engineering
Academic Department Beads in 1983 showed that projected need for
Ph.D's in I.E. in only 60 schoals respording to a national survey
was 113. The 1983 Survey of Earned Doctorates éublished by the
National Research Council shows that only 28.3% of Ph.p.
recipients in engineering were planning a career in education.
It is also a well knewn fact, that due to the wide variety of
fields of specialization in Industrial Engineering, unlike other
ergineering disciplines, many Ph.D. recipients do not have
backgreumds in engineering, This reduces the number available
for hiring as Industrial Engineering educators or by industry to
affect erngineering changes. These figqures indicate that we only
are swupplying about 1/4 of the current demand of Ph.D's needed
for education. With the anticipated increased demard of industry
for highly qualified Industrial Engineer's that can apply current
technology to their modernization program this shortage could be
even more dramatic.

In the State of Florida, the need for Ph.D's in Industrial
Engineering has bequn to be addressed in the last few years the
only school having a Ph.D. program in 1981 was the University of
Florida with 7 students enrolled and 1 degree granted during that

year. The University ¢f Florida's program has been authorized in




the "systems" area. Its emphasis is more in the Cperations
Research area. In 1983, two other schoals reported having a
Ph.D. program, the University of Central Florida with 15 students
enrolled, and the University of Scuth Florida with 7 students
enrolled, with the University of Florida having increased its
enrollment to 13 studénts. The stremgth of the research programs
at these schools ({according to the 1984 survey of Engineering
College Research and Graduate Study published by the American
Society of Engineering Education) are in the areas of facility
location and Cperations Research (Florida), Camputer Applications
{Central Florida), and Manufacturing (South Florida). The Pest-
Secondary Planning Cammission of the State of Florida recammended
in December 1983, the development of publicly-supperted doctoral
programs in Engineering for Southeast Florida at the University
of Miami, if these programs are not available at Florida Atlantic
University. It should be indicated that neither F.A.U. ner F.I.U.
currently have engineering programs in Industrial Ergireering.
Since the Industrial Engineering Department at the University of
Miami is the only cne in Socutheast Florida, there is a strong
possibility of receiving the state's support for a doctoral
program in Industrial Engineering at the University of Miami.

The Department is currently receiving state support for its
undergraduate option in Manufacturing Engineering which is unigue

in our state.




With Southeast Florida rapidly becoming a center of high-

tecknology incdustries, it is necessary to offer these irdustries
qualified Industrial Engineering graduates at all levels and also
offer their current employees the educational opportunities to
further their education and keep up with the developments in
their field.

At the University of Miami, the Ph.D. program in Industrial
Engineering will emphasize areas of specialization which are not
fourd in the pregrams currently offered in the State of Floridé.
They are also not very frequently found in the other doctoral
programs offered arourd the nation. These areas are: Ergonamics/
Human Factors, and Production Systems. The strength of the
faculty and the need for Ph.D. level industrial engineers in these
areas would make the proposed programs welcame addition. Cn the

other hand any delay in the inplenentatioﬁ of this pregram could
result in the University -of Miami losing its current leading
position in the field in the South Florida area.

Expression of interest in the University of Miami
establishing a Ph.D. program in Industrial Engineering has been
very high. Appendix II illustrates scme evidence of such
inte;est.

The Industrial Engineering Cepartment has made significant
progress in its faculty, students and resources cver the last few
vears. Undergraduate errollment has trippled since 1974 and has
doubled since 1979. Faculty numbers have grown fram twe full-

. time faculty members to eight full-time faculty members over the

last S5 years. The department still enjoys the surport and




cceperaticn of faculty members from other departments who engage
in teaching and research areas clesely related to industrial
engineering. Prominent ameng these departments is  the
Department of Management Science. -

The Industrial Engineering Department is currently heavily
invalved in graduate education and research. There are about 43
students currently working towards their M.S. dJdegree. There are
4 students currently working on Ph.D. programs that are
supervised by faculty in the Department. Three of these students
are in the Interdepartmental Ph.D. program of the Grajuate School
and one in the Bicmedical Engineering program. |

We have a bright yaing faculty with Ph.D's fram reputable
schools who have strong research interest. A Ph.D. program would
help them develop their research and publication interest
essential for their future academic development. We also have
several senior faculty members (EKhalil, Sumenth, Asfour, Wiener,
Mcder), who are nationally recognized and are very capable of
supervising graduate students'research. They all have experience
serving on dissertation committees.

The establishment of a Ph.D. pregram in tl';e department will
help in attracting outside funding and in recruitment and
retention of bricht faculty memgcers and students. This fact is
well recognized to the extent that the Accreditation Board for
Engineering and Technclogy (ABET) visitor has recently
recarmended expanding our graduate program to include the Ph.D.
because of its value on improving urfergraduate educaticn. The

strength of the Department is in the areas cf Ergenarics/Human




Factors Engineering and Producticn Systems/Productivity
Engineering. We are currently heavily involved in Ergenamics
research in cooperaticn with the Medical School Camprehensive
Pain Center and the Department of Neurologicél Surgery. Two of
our faculty members (Drs. Khalil and Asfour) are directing the
Ergenauics Division of the Ccmprehensive Fain Center. Four
graduate students are supported on this program. Dr. Wiener is
heavily involved in human factors research with' NASA.  Drs.
Sumanth, Boubekri, Khalil and other facuity mempers of the
Productivity Research Group are invalved in Production systems
research with IEM Corporation. Two graduate students are
supported on this program. Drs. Kang and Rodriguez are involved
in projects involving computer applications in  production
systems. Dr. 2daniva is invelved in a number of research

projects to enhance productivity of urban and service systems.




The Case of the Ph.D. Program in I.E. at the U. M.

A Ph.D. program in Industrial E:ng.:l'.neering will be in
the best interest of the University of Miami. Graduates of this
prbgran would be highly qualified to serve as faculty members in
cther universities and educational institutions where the
shortage is most noticable (please refer to Apperﬂix I). They
can act as ambassadors to attest to the high level of academic
cuality of the University of Miami.’

Graduates could also serve the country's and the state's need
for highly qualified engineers to spearhead development in the
high technology and smace races.

This program will be in the hest interest of the College of
Emgineering, its I.E. department and its faculty. A Ph.D. program
in the Industrial Engineering Department would create the precper
forum for advanced research and research funding. It would
erhance faculty scholarly activities. It would help recruit and
maintain quality faculty. It would enhance educational quality.
It weuld enhance the stature of the department, the College and
the University and improve the morale of faculty and students in
the Department. |

The following itemized points may help crystalize the
significance amd importance of timely consideration of our
proposed Ph.D. program:

1. The research capability of the Industrial Engineering

Cepartment will be significantly enhanced, brirging in additicnal




high-quality faculty and students into the department.

. | 2. The rmational and interrational image of the I.E.
Department, the College of Engineering, and the University as a
whole will be increased. This is in line with the university's
announced cbjectives of improving academic quality.

3. The long range plan of making U.M. a high-quality
research institution will be achieved by such Ph.D. programs here
and elsewhere in the University.

4. F.I.U. does not yet have an Industrial Engineering degree
program but they are likely to start one scon. To compete with
them in price would be difficult, but to campete with them in the
M.S. and Ph.D. programs appears to be not only realistic but
absolutely essential for the long-run.

. 5. The proposed Ph.D. ~ program will help in reducing the
faculty shortage preblem in our profession. The program will
create a strong professional training base rather than serving
just the interests of namracademic community.

6. Florida in general, and South Florida in particular,
are increasingly becaming the attraction for medium-size
industries and businesses. Scme examples are IEM, Motorola,
Rolls-Royce, Racal-Milgo, Southeast Bank, Burger-RKing. These
organizations will have greater incentive to provide funds for
research when we have a Ph.D. caliker student population.

7. We have mnationally and intermaticnally recognized
faculty in the two tracks of the proposed Ph.D. program.

8. We have very energetic, enthusiastic and productive

. faculty and their retention is relatively easier if there is an




incentive for them to be a part of a dynamic, research-oriented
doectoral pregram.

We believe that ocur proposed program corpares favorably with
those offered in other universities such as at the University of
Central Florida, in Orlando, the University of South Florida in
Tampa, University of Texas at Arlington, University of Oklaheoma
at Norman, University of Nebraska at Lincoln, Wayne State in
Detroit, University of Scuthern Califernia in Los Argeles and the
University of Houston.

Our areas of proposed concentration are particularly
suitable for our faculty strength, resources and location.




. B. PHYSICAL RESCURCES
B.l. Library Support for Industrizl Epgineering at The University
of Migni

The following statistics for periodicai swbscriptions are
for the University of Miami Library system, i.e.
including the Medical, Law, and Marine Libraries. Statistics
on the number of bocks and the budget, however, are
available only for the Richter Library.

Periodicals (University of Miami System)

1. The Industrial Engineering Department has identified 80
pericdicals on the library's subscription list that are
specifically applicable and/or useful for their work.

. 2. Two lists of journals containing titles that are
pertinent to work in industrial engineering were also

checked against the library's subscription list:

a. Of the 58 titles on List 1, the library has
50 or 84%. (Appendix IV)

b. Of the 115 titles on List 2, the Iibrary

receives 99 titles (or 84%). (Appendix IV)

3. The libraries at the University of Miami subscribe to the

fallowing number cof periocdicals in fields relevant

10




to industrial emgineering:

Business £56
Psychology 149
Medicine 1,288
Engineering 486

TOTAL 2,779

Goverrment Decuments

Richter Library is a full depository for U.S. Government

Publications.

Books (Richter Library onlir)

1.

The following list indicates the mumber of bodk titles
the library owns in twenty-one specific topics

relevant to work in industrial ergineering.

CAD/CAM . 24
Cost Accounting 123
Ergonamics 163
Engineering Econcmy 5l
Finance (Intermational) 41
Forecasting €5
Human Factors 57
Inventery 47
Management. 264
Material Bardling 49
Metal CQutting 12 (mfg)
Opaerations Research 39
Plant Layout 32
Production Planning 225
Profuctivity 38
Psycholegy, Industrial 62
Quality Control 44
Queueing - 35
Rabotics 13
Safety 181
Scheduling 36

TOTAL




2. A count of titles in large subject areas useful for work

. _ in industrial ergineering is as follows:

Business Administration 5,966
Eccnanics, Industry 1,218
Economics, Procduction 2,840
Envirormental Tecmology - 6,517
Public aspects of Medicine 1,977
Engineering 23,029

TCTAL 42,615

Budget (Richter Library only) »
The library purchased at least $9,408 worth of library materials
specifically for industrial engineering in fiscal year 1983-84.
A’ great deal more was purchased in a number of subject areas

that are of interest to industrial engineering.

Computer Assisted Services
. Richter library offers this very important research service that

accesses several hundred data bases in this country.

B.2. Laboratory Equipment
B.2.1. Computer Facilities jn the College of Engineering
a. The Clarke Camputatiopal Laboratory
This lab is equipped with 22 Hazeltine terminals
and 2 Data South printers hard-wired to the UNIVAC 1100/82
at the University Computer Center via two rultiplexers. This lab
is open seven days a week to be used rimarily by engineering
students and other students enrolled in engineering courses.
b. Persopal Computer (PC) Laboratory
There are 28 specially designed staticns in this lab.
. Presently, equipments for 20 stations have been acquired ard
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installed. Each station is equipped with an IEM PC with up to
256 KB memory, two 320 KB disk drives, a color monitor, and a
graphics printer. In addition, two HP plotters are available for
the whole class. It is intended that this laboratory be linked
to the Barris 800 system to erhance its capability. This lab is
used mainly for two freshman courses, IEN 124 (Introduction to

Computer Programming) and MEN 121 (Camputer Graphics).

c. The Coawputer Aided Design (CAD) Lakoratory

The Computer Aided Design (CAD) Lab provides interactive

computer aided design facilities for qradwate/upper level
undergradiate ccurses and faculty research.

This lab is built around a BHarris 800 super-
minicomputer systam. The 48 bit CPU can have a maximm of 12 MB
main memory and can entertain up to 120 terminals. The system
includes a single port 474 MB fixed disk drive and a 75 IPS
800/1600 EPI tape unit. In addition to the Harris system, the
following graphics facilities are available:

. One Megatek Whizzard 3355 19 inch 1024x1024 resolution
monitor system with high speed, raster display;
. Four Megatek Whizzard 1650 stations with grapnic tablet
ard for four button cursors
. Cne 450 lpm kand line printer
K Cne CALCCMP 1074 4-pens color plotting system

. Pour alphanumeric terminals with inteactive CRT

B.2.2. Laboratory Facilities and Equipment in the Department

The Industrial Engineering Department has the following

laboratories exclusively for its use.
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a) Work Measurewent Laboratory - This laboratory contains

. the facilities needed for metheds improvement and time study; for
example: 16 mm movie projector with frame by frame capability,
digital stop watches, a VES video system complete with a video
camera, peg boards, and time study boards.

b) Work Phvsiolcgy laboratory - This laboratory contains
the equirment needed for the evaluation and measurement of the
energy expenditure of a person engaged in physical work
activities. The laboratory equipment consists of the following:
a Callins treadmill, a bicycle ergometer, an OM-11 Beckman cxygen
analyzer, a Goddard carbon dioxide analyzer, a Validyne
pneunotach system, miiz‘.rg chamber, a Marco-Bio 4 Channel
phsyiograph, and muscular strength measurement equipment.

. c)‘ Humap Factors Laboratory ~ This laboratory contains the
equipment needed for the teaching of the basic measurements in
the human factors area. Same of these equipment are fcr the
the measurement of depth perception. and hand steadiness'. reaction
time, tracking ability, psychamotor sbilities. Other equipment
are used in the teaching of basic anatamy and physiology.

d) Ergonanics Research Laboratory - This laboratory is
equipped with high power minicomputer systems dedicated for on-
line data acquisition and analysis essential for research in
Ergenanics/Human Factors. Two FDP miniccnputers COMEX ise tl;e
core for the computing power. These two computers are a PoP-11/3
and with A/D converters and PDP-1134 and a hich speed line

. ' printer. Five computer terminals, and a teletype machine are

used for I/C.




The Ilaboratory also has a workstaticn equipped £for vibration
. | research and electromyographic signal processing.
e) W Labkoratory - A Microcomputer Laboratory
equipped with the following conptuers is available:

1. 2 IEM PC's (256KB, 2 disk drives): teaching and
research

2. 1 IEM PC (128KG, 2 disk drives): robot
programuing

3. 1 IBM PC/XT (256FKB, 1 disk drive & 10 MB hard
disk): teaching and research

4, 1 Zenith 289 Microcamputer: software teaching

S. 3 Hazeltine 1500 temminals: comected to the
University Camputer Center

6. 2 Hazeltine Esprit Terminals: comnected to
the University Camputer Center

7. 1 IBM PC/XT (256KB, 1l disk drive & 10 MB hard
. disk): on order

8. 1 IEBM PC (for office use): on order

f) Aytaraticn and Robotics Laboratory - This Laboratory is
equipped with an IBM7535 Robot, a Shréﬂer-Bellws Moticom=Mate Rcbot
ard a Seiko Robot. The IMB 7535 is controlled by an IEBM PC

microcemputer.

B.3. Space

The Department of Industrial Engineering has been
recently moved to the East Wing of the McArthur Building and
camlete renovations have been made to provide sufficient space
for teaching, c¢onducting research and administering this growing

. Department.
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The Department now has a total of 8198 sq. ft. as
working space. All faculty and administrative cffices are
located on the second floor of the McArthur Building. The sgace
allocated for both teaching and research is as follows:

Autamation and Robotics Laboratorty 500 sqg. ft.
Micro Computer Laboratory 500 sqg. ft.
Human Factors/Work Measurement ard

Industrial Hygiene Laboratories 2400 sq. ft.
Graduate Seminar amd Conference Roam 590 sq. ft.

Off ice Space for Faculty and
Acministrative Staff 2120 sg. ft.
These newly acquired space and laboratory facilities are
consicerad adequate for the start up of a Ph.D. program in the
Derartment.




C. CURRICTLIM
C.1. Major Corcertrations

For a Department of our size, a Ph.D. program should
be concentrated in areas where we already have strength.
Therefore, we propose a program that will specialize in the areas
of Ergoncmics/HBuman Factors Engineering and Production/Produc
tivity Engineering (production systems). The program is
structured with the philosophy that a Ph.D. stugent in Industrial
Engineering should possess adequate professional kricwledge of the
entire field and proficient khowledge in his or her area of
concentration. Therefore the program is organized around a
cagumon  core course required of all students in the program,
supplemented with a nurber of specialized courses in the area of
concentration. Students may be required to take additional
courses beyond the minimum required dependent on their backgrourd
and experience. The student supervisory committee will have the
right to recommerd any additionmal courses it finds to be
necessary for the quality education of the student.

C.2. Curriculum Structure
A core program for all Ph.D. students will consist
of the following six courses:

IEN/MAS 603 Desicn of Experiments

IEN 641 dpplied COperations Research

IEN 647 Advanced Camputer Simulation Systenms
IEN 650 Advarced IE Concepts

IEN 657 Ergonomics and Occupaticnal Bicmechanics
IEN 660 Productivity Measurement and Evaluation

ard three courses from the follewing groups:
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ERGONCMICS/HIMAN FACTCRS SCECCRE

. : IEN 540 Accident Prevention Systems
IEN 557 Man Machine Systams
IEN 558 Irdustrial Hygiene
IEN 559 Industrial Hygiene Lab.
LI 859 Work Physioclogy
PEQDUCTION/TRCDOCTIVITY ENGINEERING SUBCORE
IEN 562 Preduction Planning and Control
IEN 570 Ergineering Management
IEN 662 Productivity Planning and Improvement
IEN 663 Advanced Materials Handling ané Facilities
Planning
IEN 6§65 Production Systems Analysis and Design

The core courses are all furdamental courses, which
provide a basis for a broad education in Ergonamics/Buman
Factors and Producticn/Productivity Engineering. The candidate
should take at least 24 credits after the completion of his/her

. Masters cegree in Industrial Engineering. If the applicant does
not have a Master's degree, a minimm of 48 credits have to be
taken. Additionmally a student has to take any courses
recanmended by the Ph.D. Committee.

The qualifying examination will be based on the above-
listed topic areas. A student should be proficient in at least
five of these topics before taking the qualifying examination,

usually administered at the end of each year.
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C.3. Existipg Courses and Anticipated Charges,
The 1984~1985 Graduate Bulletin 1lists wumder Irdustrial

Emgineering, the following twenty 500-level courses and fifteen
600=-level courses:

IEN 505 Industrial Rabotics
IEN 506 Special Manufacturing Methods
IEN 512 Quality Control amd Reliability
JEN 522 Camputer Simulation Systems
IEN 524 Manufacturing Information Systems
IEN 540 Accident Prevention Systems
IEN 551 Special Prablems
IEN 552 Special Prcblems
IEN 553 Special Preblems
IEN 554 Industrial Toxicolegy
IEN 557 Man-Machine Systems
IEN 558 1Industrial Hygiene
IEN 559 Industrial Hygiene Laboratory
IEN 560 Industrial Cost Analysis
IEN 561 Manpower Systens
IEN 362 Production Planning and Centrol
. IEN 563 Materials Handling and Facilities Planning
IEN 580 Advanced Engineering Econcmy
IEN 590 Special Topics in Industrial Engineering
IEN 591 Dean's Semimar: Entrepremneurship
IEN 603 Design of Experiments
IEN 641 2Applied Cperations Research ‘
IEN 650 Advanced Industrial Engineering Concepts
IEN 657 Ergonamics amd Occupational Biomechanics
IEN 659 Work Physiology

IEN 660 Productivity Measurement and Evaluation

IFN 661 Forecasting Systems

IEN 662 Productivity Planning and Improvement

IEN 663 Advanced Materials Handling and Facilities
Planning
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IEN 665 Praduction Systen's Analysis ang Design

IEN 691 Industrial Engineering Seminar

IEN 692 Industrial Engineering Semimar II

IEN 693 Special Problems

IEN 694 Special Prablems

IEN 699 Advanced Topics
The number of graduate courses offered each semester is adequate.
The Department reqularly offers Pproximately nine 500-level
courses and six 600-level courses per semester. The departmental
graduate semirar will be strengthened by the recuired attendance
and vparticipation of our Ph.D students. The Department is
presently in the process of adding to its program the followirg

courses:

IEN 570 Engineering Management
IEZN 647 2Advanced Computer Simulation Systems

The students in this Ph.D. program will be able o have a
selection of courses from other departments to provide a proper
balance of interest and area of specialization. A list of these
courses is shown in (Mprendix IIT).

C.4. Cooperation with Other Compopents of the Upiversjty
In most quality institutions, Ph.D. students in Industrial
Engineering often take advanced courses in Mathematics,
Psycholoqgy, Computer  Science, Electrical and Computer
Engineering, Bioengineering, Management Science and Business
Administration. The Cniversity already has strong programs in
these disciplines, and we shall encourage our students to take
courses in other departments. Cooperation exists already with the
Departments of Management Scierces, Bicmedical Engineering,
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Epidemiclogy and Public Bealth, Neurolegical Surgery and
Psycholegy. It is expected that such cccperative effort will be
strengthened and expanded to other disciplines with the
initiat . of the Ph.D. program in Iﬂ:‘iustrial-Engineering.

D. STULENTS
D.l.Number of Students

The depa;:tnent has about thirty-five studerts enrolled
in our Masters Programs. We also have 180 students in our
urdergradmate pregram. A number of our current and former M.S.
students have expressed interest in our Ph.D. program., In
addition, inquiries about a Ph.D. degree in Industrial
Engineering by mail and phone are constantly being received.
Samples of these inAquiries are given in (Appendix II, Tt is
estimted that initially there will be only five to ten students
enrolled in the Ph.D. program. The nurber will increase
grajually until it reaches a Steady state of 20 students by 1990,
We expect to award two to four Ph.D. degrees per year. (Apperdiy
¥l).

The current students in the rh.D. program under supervision
by the Industrial Engineering Department faculty are:
l. Ms. Elaine Marshall Asfour
- G.P.A. in Graduate courses at U.M.: 3.83
- Approved for admission by the fellowship committee of
the Graduate School.
- Working on a Ph.D. Dissertation in Ergonamic s/Human
Factors.
- Dissertation Topic: "Work-Rest Schedules for Video

Display Termminals."
- Advisor: T. M. Rhalil




2. Mr. S. Muthuswamy
- G.F.A. in Gradwate ccurses at U.M.: 3.67
. ‘ . Approved for admission by the fellowship camittee of
the Graduate School. -
. Working on a Ph.D. Dissertation in Ergonamics/Human
Factors.
. Dissertation Topic: "Interaction of Work Recovery
Schedules for Manual Lifting Tasks.”
. Advisor: S. 5. Asfour :

3. Mr. A, Genaidy

« G.P.A. in Gradwate courses at U.M.: 3.84

- 2pproved for admission by the fellcwship committee of
the Graduate Schocol.

» Working on a Ph.D. Dissertation in Ergonamics/Euman
Factors. :

- Dissertaticn Topic: "A Systems Ergonamics Approach for
Human Physioclogic Kinetics.™®

. Advisor; §. S. Asfour/T. M. Khalil

4. Mr. E. A. Moty
« G.P.A. in Gradwate courses at U, M.; 3.0
. fpproved for admission to candidacy in the Bicmedical
Engineering Ph.D. Program.
. Supported by the Ergomamics Division of the
Camprehensive Pain Center
. Drs, Khalil and Asfour are members of his supervisory
. committee which is chaired by Dr. J Kline.

D.2. Adnission and Retention Criteria
The admission criteria are as follows:

i) A Baccalaureate Gegree in emgineering, or a related
field

ii) For students entering the program with an M.S. degree,
the average in gradwuate credits is required to be 3.5
or better.

iii) A quantitative score of 600 or better on the Graduate
record Examimation.

iv) Deficiencies in mathematics, physics, and industrial

engineering may be remedied by taking courses at the
university. Such courses will not count toward the

degree.

The pregram leading to the Ph.D. degree carplies in full with the
. requirements of the Gradwate School. Specifically, the retenticn

criteria and degree requirevents are as follows:
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i) Maintenance of an average of 3.5 or better.

ii) Forty-eight credits of course work at the gradwate
level, plus a twenty-four credit doctoral dissertation. Students
with an M.S. degree must take at least twenty-four course credits.

iii) One year full-time residence.

iv) A written qualifying examination based on the core
courses and related materials. The examimation will be given
anmually, and students may take it after at least one year of
course work. There is no minimsn time limitation for students
entering with an M.S5. degree.

v} Dissertation and oral defense.

D.3. Graduate Assistants

The nurber of graduate assistantships and fellowships needs
to be increased to attract qua.lifiéd Ph.D. students., Currently,
the Department has four graduate assistantships, and is in need
of aiditional assistants to properly serve its undergraduate
program of over 180 students. We ervision a total of seven
teaching assistantships above and beyond a number of fellcwships
and research assistantships furded by increased research grants.
{2ppendix VII),
E. FACOLTY

E.l. Qurriculim Vitae

Attached as Appendix V.

E.2. Faculty Interests and Capabilities
The Department of Industrial Engineering cuwrrently has

seven full time faculty members and cne vacant position that was
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created by the retirement of Professor Carl Kramp this year.
This position 1is expected to be filled shortly with a highly
Qualified candidate possessing a Ph.D. degree and with strong
interest in research. The department also has S University of
Mizmi faculty members on secondary appointments and expects to
add a sixth faculty member on secondary appointment very shortly.
All 14 faculty members on primery and Secordary appointments have
Ph.D. degrees fram reputable universities. all faculty members
collaborate closely in teaching and research and have a wide
scope of callaboration with other units of the university.

The two major areas of interest in the Ph.D. program
(Ergonamics/and Productions Systems) fit very well within the
areas of interest and specialization of the Cepartmental Faculty.
| In the areas of Ergonamics/Human Factors we have faculty
that are well recognized naticnally and internationally. Drs,
Khalil, Asfour and Wiener have in excess of 200 publications in
the field. Dr. Rhalil has.several naticnal awards in the field.
‘Dr. Wiener is chairman of the Publications Camittee and Managing
Editor of the Buman Factors Society Publications. In the past two
years Dr. Asfour has published owr 10 papers, in the
Ergonavics/Buman Factors area, in refereed or juried Jjournals.
He was recently selected to organize and chair a rational
conference on Ergonamics and Safety to be held in Miami in 1987.
He will also be the editor of a book titled "Tremds in
'Ergonamics/Human Factors' to be published by Morth-Eolland. Drs.
Adaniya, Rodriguez, Rurucz and Moder have strong background and

interest in the area of statistical design of experiments which
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is essential for research in the Ergonamics/Human Factors field.
Faculty from the Jepartments of Bicmedical Engineering,
Epidemiclogy and Public Health and Neurological Surgery,
interacting with the department of Industrial Engineering provide
additional strength in the Ergonanics/ﬂmian Factors area.
Speciélly amorg these faculty members are Dr. Carl Pfafferberger,
Dr. Myron Goldberg. Drs. Rhalil and Asfour who direct the
Ergonamics Divisicn of the Department of Yeurological Surgery and
the Camprehensive Pain Center interact directly with over than 70
physicians, psycholegists, physical therapists and other
professionals who provide the multidimensional knavledge | needed
for in-depth research in the field of Ergonemics/Human Factors.
It should be emphasized here that the University of Miami is
considered to be a leader in the area of Ergcnamics/Human Factors
teaching and research in the Scutheast. It is also considered to
be one of the more prominent schoals in this £ield in the U.S.A.
In the area of Production/Productivity Engineering, we have
faculty with prominence that are well recognized in this field.
Dr. David Sumanth has recently authored‘a leading bock in
Productivity Engineering. In his bock, which was well received
by the Industrial Engineering profession, he advocates formal
productivity education in universities, business and industry.
He has also authored many publieations, in the field of
productivity engineering and management and frequently made
Presentations on this subject to professional groups. Dr. Moder
is the author of several intermationally acclaimed textbocks and
papers in areas pertinent to production systems. Dr. Rhalil has

several well recognized publications in preduction systars and
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has beén ‘a frequent speaker to professional grours cn the subject
of Technology, Preductivity ard Technology transfer. Drs.
Adaniya, Rang, Rodriguez and Boubekri all have strong backgraund
and research involvement in the area of producticn systems. A
Ph.D. program in this area will assist in the career development
of faculty in the department ard will enhance cur preductivity
and quality in teaching, research and publication.

Increnental. cost of faculty ard office space is given in
Zppendix VII,

E.3. Faculty Research
The faculty has been continuously active in  research

as indicated by their strong publication record {fppendix N .
Financial support for faculty research activities has exce eded
$400,000 in the past six years. This support was provided by Army
Aercmedical Research Laboratory, MNaticnal Science Foundation,
NIE, MASA, American Can Campany, Comprehensive Pain Center of
Miami, MIOSE, Burger King Corporation and Frank B. Hall Insurance
Campany. Apperdix VI provides a summary of faculty research
effort and schelarly activity over the past 5 years ericd.

The research efforts in the Department have Dbeen
handicapped by overload in teaching and complete lack of research
laboratories and research equipment. The lack of Ph.D. students
to participate in our research activities is also a major
contributing factor. This fact may have contributed to the loss
of some potential funding that did not materialize partially
because of a lack of strong research component in the Department
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including Ph.D. lewvel reseafch.
The future ocutlock is that with the recent éxpansion of ocur
faculty size with an aéproved Ph.D. program,recent improvement in
teaching and research equipment, and the new space we acquired
after the renovation of the Engineering Bililding,there. is a
definite opportunity to move a significant portion of our
research effort to laboratory-based applied research projects. A
balanced effort in basic ard gpplied research will strengthen our
research program, and we anticipate significant infarovemnt in
outside funding. Current research interests include:
~Human-Compxrter Interface

~Buman Factors Engineering

-Work Physiclogy Theories and Applications

-Exercise Physiology Theories and Applications

~Low Back Pain

-Manual Materials Handling

-Physiological Signal Processing

-Neuronuscular Control Loocps

-Work~Station Design.

~Occupational Bicmechanics

-Industrial Hygiene

~-Safety Engineering

~Vigilance .

-Human-Machine Interaction in Air Traffic Contrel

~Cockpit Design

~Effects of Vibrations on Buman Performance

~Productivity Measurement, Evalwmation, Planning and
Improvement

~Praduction Planning and Centrol

-Plant Layocut

—Methods Engineering

~Work Measurement

=Inventory Cantrol

-Similation :

—Operaticns Research Theories and Applicaticns

~Robotics

~Autanation

-Flexible Manufacturing Systems

-Teclnology Transfer

-Management Engineering
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F. ACMINISTRATION
F.1. Need for Additional Secretarial Eelp
The Department currently has two full time secretaries

with the assistance of work study students. They are capable
of covering the existing load in the Gepartment. It is
anticipated that, with the increased faculty production in
research and publication, ancther 1/2 time secretary help
will be needed. See attached budget in (Aprendix VII).

F.2. Need for Additional Office Supplies
Additional office supplies and telephcne costs are
estimted between $500 - $1,500 per year (Appendix VII).

F.3. Need for Additional Iravel Expense
The existing travel budget in the department is quite

low as was dbserved by our recent accreditation visiter

from AEET.

With the anticipated increase in faculty scholarly work it
is estimated that additional travel expenses of $5,000 will
be needed. BEowever the incremental travel cost for the Ph.D.
program is expected to be between $1,000 - $3,000 per vyear
(Apperdix VII).
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1983 CIEADH SURVEY

On

Current and Projected New Faculty Positions

Prepared

December 1983

Allen L., Scyster
The Pennsylvanla State University

The table given below summarizes the projected faculty needs for IE and
If related departments. The 60 schools participating in this survey are
listed in the appendix. The main features of the survey are the following:

(1)

(2)

(3)

()

The 60 schools listed in the appendix made 88 new hires for 1983/84,
The projected needs for 1984/85 are 113. Hence, this would represent
a hiring rate increase of 28%. Even taking Into account that acme of
the projected needs are to replace faculty who are leaving for one
reason or other, this would seem to substantiate a significant
increase in demand.

The high growth areas are Automation/Robotics, Manufacturing Processes
as well as Human Factors and Management Information System. Projected
needs for the first two categories are 44 new faculty. For 198378y
the actual new hires in these two areas were 23; hence, the demand is
nearly doubled. The demand for new Human Factors faculty will also
nearly double since in 1983/84 the actual new hires were 8 and the
projected demand is 15 for 1984/85. Similarly, the MIS area will grow
from 3 to 11, which {s even a higher rate of growth.

The Operations Research area (s remalning stable at about 20 new
positions for both 1983/84 and 1984/83. The Producticn/Inventory/
Materials Handling area is projecting a decrease, but this may relate
to the rather arbltrary rules on how one differentiates among
Manufacturing, Automation/Robeotics and Production/Inventory/Material
Handling. ,

The Survey also asked about projected neads for the next three years.
Apparently, many respondees have some difficulty (for several good
reasons) projecting faculty needs in the longer run. That this is 30
13 3seen in the fact that rfor the next thrae years the projected
faculty needs are only 155. One would expect that this flgure should

bear some relation with 3 times the 1984/85 needs, {.e. 3x113=339. It
doea not.




. ‘

Schools Particlpation in The 1983 CIEADH SURVEY

on Faculty Hiring and Projected New Positicns

University of Alabama in Huntsville
Arizona State Universaity
University of Arizona
Univeraity of Arkansas
Auburn University
California Polytechnic
University of California
University of Southern California
Cleveland State University
Columbia University {n NYC
Cornell Universaity
Universlty of Florida
University of Central Florida
University of South Florida
Georgla Institute of Technology
GMI Engineering & Management Institute
University of Iowa
Xansas State University
Lehigh University

Louisiana State University
.Univer's ity of Louisville
Iniversity of Massachusetts
University of Miami
University of Michigan
University of Michigan, Dearbern
Univeraity of Western Michigan
Mississippl State University
University of Misscuri-Columbila
Univeraity of Nebraska
University of New Haven

New Jersey Institute of Technology
North Carclina State University
Northwesatern

North Dakota State University
Technical University of Nova Scotia
Chio University

University of Qklahoma

Oklahoma State University

Oregon State University

University of Pittsburgh

The Pennsylvania State University
University of Puerto Rico

Purdue Univeraity :
Rennselaer Polytechnic Institute
Rutgers University

Southern Methodist University
Stanford University '
SUNY at Buffalo

University of Tennessee at Chattanooga
Tennessee Technological University
Texas Tech Unlveraity

University of Texas at Arlington
Texas A&M University

University of Toledo

University of Utah

Virginia Polytechnic¢ Inst. & State Universls
University of Washington

Wayne State University

West ¥Yirginia University
Universaity of Wisconsin-Madiason

SURVEY RESULTS

Projected Needs For 1984/1985
113 Positions




Lich i SURVEY RESULTS

Position Survey

Number of ahhoolE rEgﬁ6hdihg:

Salary Survey

Number of schools reéponding:

Vita Abstracts

Number of schools reépohding:

School C | rf;_;ﬁﬁ‘:

University of Alabama- Huntsville
University of Arkansas

University of Arizeona

Auburn University

Universicy of California- -Barkelay
Cleveland State University
Columbia Universicy

Cornell University

Ceorpia Institute of 1Lchnology
Lniversity of Iowa

lowa State Universicy

Louisiana State Universicy
Loulsiana Tech University
University of Massachusetts~Amherst
University of Missouri-Columbia
University of Nebraska-Lincoln
University of New York-Buffalo
Northwestern University

Ohio State University

University of Oklahoma

Clkahoma State University

Oregon State University
University of Pittsburgh

Purdue University

Rutgers University

University of Southern California
Scuthern Methodist Universicy
Texas A&M University

Universicy of wisconsin~Wadiaon

Lnlvarsing of Scuth Florida
Texas Tac

Total Number of Studants;:

Number of

Seudents
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SCHOOL OF INDUSTRIAL AND SYSTEMS ENGINEERING

Atlanta, Georgia 30332-020%8 (404} £94-2300

January 4, 1985

Dr. Tarek Rhalil
Department of Industrial Engineering
and Systems Analysis

University of Miami
Coral Gables, Florida 33124

Dear Tarek:

As I am sure you are aware it is difficult to come up with precise
data oo the shortages of industrial engineering faculty in this
country. However, the responses that were received from the survey
conducted from IE department heads of accredited programs indicated
that the shortage is, indeed, very great. With approximately 60% of
the department heads responding, they indicate a need for ,
approximately 140 new faculty for next year. This year there are a
total of less than 100 PhD's being granted to industrial engineering
students in the United States. This, compounded with the growth
expected in undergraduate enrollments in industrial engineering as a
result of the widening supply/demand gap as documented in the
DOL/NSF study of a couple of years ago, leads me to believe that the
actual demand is somewhat understated because additional faculty
will have to be recruited in order to service the additional
students who want to major in industrial engineering. The
alternative is, of course, to impose caps on enrollments as we have
done here at the Georgia Institute of Technology and as has been
done at many other universities, Of course, these enrollment caps
have been introduced primarily as a way of compensating for the
shortage of faculty that currently exists and make us appear to be
unresponsive to the demand for additional engineering graduates in
the industrial engineering programs arouad the country. Hopefully,
the supply of well qualified PhD students will be increasing.
Certainly we are doing everything in our situation to try to
generate more students interested ia golng to graduate school, but
the numbers of PhD students available is relatively small compared
to the demand for new faculty. Of course, the opportunities for
industrial engineering doctoral students are significantly
understated if one considers only the faculty opportunities,
Approximately one-half of our doctoral graduates are going to work
at private industry and other doctoral graduates of industrial
engineering are being used to staff the business schools in this

A URIT OF THE UNIVERSITY SYSTEM OF GEORGIA

AN EQUAL EQUCATION AND EMPLOYMENT CREOHETUMNTY INSTITUTION




. Dr. Tarek Khalil
January 4, 1985
Page 2

country, as well. Evidence of that exists on your own campus and is
replicated in many other programs of business around the country.

I hope this information will be useful to you.

~ Very truly yours,

Michael E. Thomas
Professor and Director

MET:rl




Iowa State Un{VBrSitg of Science and Technology Ames, lowa 50011

Depiurtment of Industrial Engineering
212 Marston Hall

Jaruary 11, 1985 Telephone 515-294-1682

Dr. Tarek K. Khalil

Department of Ind. Engr. & Systems Analysis
P.0. Box 248294

University of Miami

Coral Gables, FL 33124

Dear Dr. Khalil:

As per our phone conversation on January 9, the information that I have regarding
Ph.D. enrollments and graduates per year is derived from a number of sources.

As you know, the March issue of the ASEE Journal indicates the number of Ph.D,
enrollments and graduates by program within each Engineering School. I have

not tallied the Ph.D. graduates from IE from this source but have used the ‘
summary data for all Engineering Schools revorted. In addition, the American
Association of Engineering Societies {AAES) publishes each year the enrollments
by level for all engineering curricula by program, by school, and by special
group. This information has been circulated to the CIEADH group by Dave Belden,
Executive Director of IIE for the past several years. As an additional data
noint, CIEADH surveys its members each fall and provides that summary data

back to its members. Included in that summary is the estimate of new hires

in Industrial Engineering based on information provided by each Chairman.

From these sources, the following information is what I have for the Fall
of 1983.

Doctoral Enrollments in IE 660
Ratio of Doctoral Degrees to
Enrollments for all

Engineering .16
Estimated Degrees 106
CIEADH Estimate of New Hires:
1983/84 88
1984/85 113

Tt should be noted that the new hires figure is not adjusted for faculty hires
that involve a move from one faculty to another versus new Ph.D.'s, replacements
for retirees or those going to industry, or other anomalies in the system.
However, the total estimate of new graduates similarly is not adjusted for

those zoing to industry versus those remaining in academia.




Dr. Khalil
Page 2

Given these caveats, it is not difficult to see that the numbers suggest a
shortfall of doctoral graduates to meet the faculty needs. These ratios have
been in the same relationship for the past several years as I recall the data.
I do not have the specific data for past years readily available but they
have consistently reflected the same discrepancy between supply and demand.

An estimate made a few yedrs ago within CIEADH was that only about 50% of

the doctoral degree receiving individuals stay in academia.- The shortfall

is expected to become more severe in the five to ten year future due to the
number of faculty who will reach retirement eligibility within that time frame.
Thus, it is our estimate that the shortfall that is being experienced today
will significantly increase in severity in the near future. I hope that
this has been of some help to you and that your efforts to provide some help
toc the problem by establishing a Ph.D. program will be successful.

. 3
Sincerely,

f;‘/"/ J/

Ay, _
“Keith L. McRoberts, Ph.D., P.E.
Professcr and Chairman




American Society

for

Engineering Education

washington, d.c.

HEDLY Tk

ENGINEERING DEAN'S COUNCTH,

ONcves 1HHH2.40

T hasriusan
Lacasse-i v Pabinan
Uosdisponles Neate {Tnrrenty

Vive U h.armau
Willlam & Kays
Staghord Linyersity

Ber trlarv
Ulearles L7 Jirsiieen
sthanber S50t Llnivernily

Dievctiors

Thumas K. karrhunt

o Voroell 1 iveesiny

Jiun B Cardimienn
L mevrrsiey ol Virginis

Kichuel A, Matula
Lamvminmin Stawe University

Hubert 5 Page
{raia AaM] Linvernidy

ki K Rathimne

A Soate Hniveennty
caridheny Ko Sinmeun
Teinneswae Vclorshngenl Uinserenaty
EDC Affiliate Member
Reprysentative
T AL e
S0 ALy s Univeraty of Sun Antnio
Ex officio Roard Members

W Fibwaed baar
ARRF Heouguarters

Jomeph U Hepgiin
Umiversiy of Niare Lame

Paut W Nemyth
Ezarn Lrmearch & Engrd Co

Fuul F. Turgerwn
Yieginia Polytechme Insuitute

Resolution on S?UDENTIFACULTY RATIOS in quinegring Education

RECOGNIZING that in thae highly technological scciaty of the
United States, the quality and quantity of its engineering
enterprises largely determine: the survival and prosperity of
its technologically-based industries im an increasingly
competitive environment; the abiliry for it te realize economic
prosperity with finite resources; the defense of it in an often
unstable and dangerous world; and the maintenance of its
political influence in times of burgeoning world populationm.

REALIZING that engineering colleges represent the major
ingtitutions in the nation which can develop, nurture, and
transform engineering enterprises; that the historically
synergistic relationship between engineering education and
engineering eaterprises has enabled both to flourish and
progress; and that the twe must remaia intertwined in order to
continue to achieve their respective goala and to perform their
responsibilities;

a“y =

DETERMINING that engineering education in the United States
today is in a erisis mode that is characterized. by: an
insufficient number of personnel with the appropriate
educational and research backgrounds te carxy out the
engineering educational missien and by lack of funding
necessary to respond to the rapid changes required in a
technological society. MNeeds in these areas are visibly @]
manifested: by shortages of qualified faculty candidates

available to Fill authorized englneerlng g faculty positions; by
shortages of authorized faculty pcsxczons Lo adequately meet

the educational needs of engxneerzng colleges; and by

P
aaf

inadequate salaries to retain faculty currently in academic
positions. Needs are also manifested: by undergraduate student
enrollments which have increased by 100 percent in the past 10

years while faculty have increased by only 10 percent; by

shortages of domestic engineering students pursuing graduate
educations; by shortages of technical support staff; and by
shortages of laboratory facilities and modern instrumentation;

ASSERTING that the single most important component of
engineering education is the quality and number of the faculcty;
that the faculty are the cornerstones and define the destinies
of Universities that the prevention of further erosion in and
the enhancement of quality in engineering educatioa must first
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Resolution on STUDLNT/EALULTY RATIOS in Engineering Rducation ‘

1
h

RECOGNIZING that in the highly technological society of the
United States, the quality and quantity of its engineering
enterprises largely determine: the survival and prosperity of
its technologically-based industries in an increasingly
competitive environment; the ability for it to realize economic
prosperity with finite resources; the defense of it in an often
unstable and dangerous world; and the maintenance of its
political influence in times of burgeoning world population.

REALIZING that engineering colleges represent the major
institutions in the nation which can develop, nurture, and
transform engineering enterprises; that the historically
synergistic relationship between engineering education and
engineering enterprises has enabled both to flourish and
progress; and that the two must remain intertwined in order to
continue to achieve their respective goals and to perform their
responsibilities;

DETERMINING that engineering education in the United States
today is in a crisis mode that is characterized by: an
insufficient number of personnel with the appropriate
educational and research backgrounds to carry out the
engineering educational mission and by lack of funding
necessary to respond to the rapid changes required in a
technalogical society. Needs in these areas are visibly 4;?;e=;l
manifested: by shortages of qualified faculty candidates S~
avéITEETE to £111 authorized englneerxng faculty positions; by
shortages of authorized faculty positions to adequately meet
the educational needs of engineering colleges; and by
inadequate salaries to retain faculty currently in academic
positiona. Needs are also manifested: by undergraduate student
enrollments which have increased by 100 percent in the past 10

™

years while faculty have increased by only 10 percent; by

shortages of domestic engineering students pursuing graduate
educations; by shortages of technical support staff; and by
shortages of laboratory facilities and modern 1natrumenta:ion;

ASSERTING that the single most impoertant component of
engineering education is the quality and number of the faculty;
that the faculty are the cornerstones and define the destinies
of Universities that the ptevention of further erosion in and
the enhancement of quality in engineering education must firs




bcﬂxn with addressxng faculty issues; and that a basic factor
related to faculty in solving the crisis in enginsering
educacion ia to determine appropriate student/faculty ratios
for engineering education and then to direct efforts toward
implemencinz the same;

HEREBY RESOLVES, as the representative of the nation's
engineering deans, that the average atudent/faculty ratio goal
for a suitable engineering education should fall within a rage
of 12:1 (180 semester credit hours) to 14:1 (210 semester
credit hours) for that portion of faculty effort devoted to
undergraduate education, withio a range of 3:1 (96 semester
credit hours) to 10:1 (120 semester credit hours) for the
master's programs, and within a range of 4:1 (36 semester
credit hours) to 6:1 (54 semester credit hours) for the
doctoral programs. -Depending on the character and mission of
engineering colleges, the student/faculty ratios will differ in
accord with the functions of an institution, the involvement of
its faculty in academic programming, and the mix of bachelor
and graduate degree programs.

Backgzround Information

0 Institutional Diversity

The EDC recognizes that the diverse academic environments in
which engzineering curricula are taught have contributed greatly
to the success of the engineering discipline. FEach type of
college and University offering engineering education, public
or private, primarily undergraduate or heavily—involved in
graduate education and research, has a primary role to play in
maintairing the gquality of engineering education. Without such
diversity and without stimuli for the ccntinual improvement of
each educational setting, the engineering ente*prlse cannot
flourish. The EDC applauds and re-emphasizes its commitment to
inszitutional diversity.

) Resolution Utilization

The EDC also recognizes that the recommended student/faculty
ratios are, at best, goals which may be used to guide
engineering colleges and schools in their achievements. The
diverae environments at each imstitution effectively precluds
any realistic attempt Zrom outside the institution to mandate
individual ratios which appear optimum. When individual
instituticns have determined their optimum student/faculty
ratios for quality engineering educatien, they are advised to
devise plans of action to implement student/faculty balanca.
The plans will usually demonstrate the need to limit student
enrollment, hire additional faculty, or some combinaticun of
both. In any case, solutions to the student/faculty ratio
problems will require making difficult decisions and generating
support in conjunction with various college of engineering
constituencies. Thus dissemination of the igsues surrcunding
student/faculty ratios should be made to a broad range of

-7=




HIGHLIGHTS FROM THE 1983 SURVEY OF EARNED DOCTORATES

‘ . Presented below are data derived from the Survey of Earned .
Doctorates, an annual survey of all new doctorate recipients dr—
conducted by the National Research Council.* The findings
of the 1983 survey are highlighted, along with a statistical
profile of the 1983 doctorate recipients and recent data on 13
those individuals planning to enter the U.S. labor force fol-
lowing receipt of the doctorate.

32
Trends in Doctoral Degrees Awarded, 1973-1983
+ U.S. universities awarded 31,190 research doctorates during
the period July 1, 1982, to June 30, 1983 —an increase of kb
118, or less than | percent, from the 31,074 doctorates
granted in 1982, This small upward movement represents a MEN WOMEN

continuation since 1977 of slight variations in the number
of doctorates received within the range of 31,000 to 32,000.
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e The strong growth patterns across all fields characteristic of
the 1960s began to diverge in the early 1970s; the numbers
of physical sciences, engineering, and humanities Ph.D s de-
clined while the number of doctorates in fields such as the
life sciences continued to increase through the 1970s.

A\

NUMBER OF DOCTORATES (x 1000)

. P—.
’ ) B SR )

¢ While the total number of doctorates has remained rela- 5 \_
tively constant since 1977, the number of female Ph.D.s e ——— \
has steadily increased—now at 10,485, or 34 percent, of ~ e R T
1983 doctorate recipients, These figures represent all-time 4= T —_— T

. highs for women in both number and percent of total doc- ‘ T,
torate recipients. . ' /""'" *
. 33— o e, -~ ./.

+ The number of male doctorate recipients decreased by 294, _'__.'A-.{ e —""
or | percent, from the 1982 total, continuing a slow decline /' semtt= ';‘::-'... -
from the peak years of the early 1970s. However, the num- 2o - ——
ber of male Ph.D.s in the physical sciences and engineering vaenst :‘,’:‘J-"'- e e T
appears to have recovered with both fields showing steady i o el
increases from 1980 to 1983, 1 by e

——

» Education, accounting for over one-third of 1983 female

e e e L e L d LT ] e dmttiel sl bl
doctorate recipients, continues to be the most populous 0 E=de—se—dlo—sdle = e
field for women. Women in the physical, life, and social 1973 1975 1977 1979 1981 1983
sciences have consistently increased in number from 1973
to 1983, each field increasing by between 40 and 50 per- FISCAL YEAR
cent during the | |-year period. * |nciudes mathamatics and computar sciencas.

Number of Dactorates Awarded by U.S. Universities by Broad Fietd
and Sex, 1973-1983. SOURCE: National Research Council, Office
of Scientific and Engineering Personnel, Doctorate Records File.

. l *The conduct of the Survey of Eamed Doctorates is supported by the National Science Foundation, the Department of Education, the National
Endewment tor the Humanities, and the National Institutes of Health, Questionnaires are distributed through the oftice of the graduate dean
of each doctorate-granting institution in the U.5. and are filled in as the individual completes all requirements for the doctoral degres. A mote
derailed presentation of the survey results can be found in Summary Report 1983, Doctorate Recipients from United States Universities. Copies
are available without charge from the Doctorate Records Project, Otfice of Scientific and Engineering Personnel, Nutional Research Council,
2101 Constitution Avenue, N.W., Washington, D.C. 20418.
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Doctorate Recipients Entering the U.S. Labor Force

Each cohort of doctorate recipients from U.S. universities is a
genuinely international group representing some 122 home
countries. In 1983, nearly one-fifth of the 1983 doctorate re-
cipients were non-U.S, citizens, with 16 percent holding tem-
porary visas. Moreover, in fields such as engineering, mathe-
maties, and agriculture, the proportion of non-U.S. citizens is
considerably higher—54, 36, and 35 percent, respectively.
Responses to the annual Survey of Earned Doctorates pro-
vide information concerning the career plans of doctorate
recipients immediately following graduation, including the
location of planned postdoctaral activity. Using this informa-
tion, estimates can be derived of the numbers and citizenship
composition of those Ph.D.s planning to enter the U.S. labor
force. Virtually all of the U.S, citizens and non-U.S. citizens
with permanent (immigrant) visas planned to enter the U.S.
labor market following the Ph.D. In 1983, approximately 58
percent of temporary (student) visa holders planned employ-
ment or further study in the United States. Postgraduation
plans of doctorate recipients entering the labor force for the
major fields displayed in the table below are as follows:

The proportion of all new entrants still seeking appoint-
ments at the time ol doctorate grew steadily through the

1970s, from 19 percent in 1969 to 27 percent in 1983.
While the proportion seeking postdoctoral study has re-
mained stable (3 to 5 percent), the percentage seeking
employment increased from 15 to 22 percent during the
15-year period.

Nearly four times as many doctorate recipients in physics,
chemistry, and the biclogical sciences had secured post-
doctoral study appointments than had found academic
positions immediately following the Ph.D,, reflecting the
prevalence in those fields of the postdactoral appointment
as the first step on the ladder to a faculty position.

Engineering Ph.D.s find employment in business and indus-
try in larger proportions than in any other field, with 30
percent of the 1983 doctarate recipients securing jobs in
that sector.

Despite a continuing tight academic job market for humani.
ties doctorates—as evidenced by the 34 percent still seeking
employment at time of doctorate—less than 10 percent of
the 1983 Ph.D. recipients in the humanities had secured
employment in non-academic sectors.

Postgraduation Plans of 198) Doctorate Recipients Entering the U.S. Labor Force by Field of Study
e ———

AT Fhys & Bio & Sac Human- Prof
Fields Astrom  Chem Math  Eagrg MWith Sci  S5ci Sci ities Fields é&duc
Tatal Ph.D.$ 28,716 322 ).648 619 2,381 4,075 889 5,718 3,292 1,581 6,73¢%
Seeking Appointment 27.1v 29,0 22,5 22,3 27.8 21.4 339 30.4 RN | 16.4 26.1
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Foreword

C. A. Coberly
Chairman, ASEE Engineering
Research Council

ne of the services per-

formed by the Engincering

Research Council (ERC)
for the members of ASEE is to assist
with publishing the Engineering Col-
lege Research and Graduate Study
issue of Engineering Educarion. This
issue marks the eighteenth year that
data from colleges of engineering
have been collected and published.
Through the years, committees of
ERC have considered suggestions
from the members for changes in the
questionnaire and have adjusted the
form of the report until it seems to
meet the needs of most schools. In
recent years major changes in ques-
tions and format have been kept to a
minimum o allow year-to-year com-
parisons 0 be made and simplify
data collection by the coileges.

This year 218 institutions re-
sponded to ERC’s survey and sub-
mitted data, all in camera-ready
form. The data have many uses. The
issue is a convenient source of gen-
eral information about the institu-
tions. It can be used to compare

3X2 ENGINEERING EDUCATION: March 1984

schools with regard to faculty size,
enrollment, degrees granted, re-
search expenditures and other fac-
tors. Such data can be useful in pre-
paring budgets and in general
evaluation of programs.

The 1982-81 responses continue to
show the importance of engineering
colleges as a national resource for
research. The volume of sponsored
research reported again totals more
than a billion dollars. This is a trib-
ute to the faculty of schools that
planned the programs and prepared
the proposals. Research has become
an essential, integral part of our
higher educalion system; in engi-
neering it is largely funded in re-
sponse to faculty efforts.

The issue can be a valuable refer-
ence for use by prospective graduate
students. Senior advisers and place-
ment officers may wish to make it
available for wide use. ‘

The general information provided
by the schools can alse be useful in
helping those who administer re-
search 1o establish and maintain con-
tact with their counterparts in other
institutions. ASEE’s Engineering
Research Council representative at
each school is listed. If you have a
problem or a questien, leck up a
name and phone number, and call
someone who may have faced the
same situation before.

The issue also features an article
by Jason M. Salsbury, president of
Saljas Management and Consulting,

Inc., on a timely topic, “Entrepre-
neurship, or Seeking Industry Spon-
sorship of University Research.”
This article can be of real value to
those approaching an tndustry for re-
search support for the first time and
also for those who want to compare
their approaches o those the author
recommends. He makes some impor-
tant points about the need for free-
dom to publish the results of re-
search work in the open literature.
Principal investigators, as well as
college research administrators,
should scrutinize all funding agree:
ments and contracts carefully 10
make certain that final control of
publication rests with the research
investigator. Of course, safeguards
against inadvertent release of propr-
etary information and untimely
publication of patentable discoveries
may require some publication de-
lays. The article gives advice in
many areas based on the author’s
success{ul experience.

The Engineering Research Coun-
cil's board appreciates the coopera-
tion of the participating institutions.
the fine efforts of the ASEE ediw-
rial stafl and all the others who have
contributed to this issue. [f you have
suggestions or comments, the ERC
Publications Committee would de
pleased to receive them.

C.A. Coberly is associate dean of en-
gineering and a professor of chemical
engineering at the University of Wis-
consin-Madison.
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ASEE Survey of

Engineering Faculty
‘and Graduate Students,

Fall 1983

The faculty shortage worsened at public schools,
but higher salaries and better working environments
improved faculty recruitment and retention.

Paul Doigan

Chairman, Engineering
College Faculty Shortage
Survey Committee

he questionnaire of the fall

1983 survey of engineering

faculty and graduate stu-
dents retained most of the questions
from earlier surveys (see box) but
was expanded o obtain additional
information on graduate study and
projections of anticipated graduates.
This and the previous surveys
sought, in particular, to assess the
impact of faculty shortages on the
quality of engineering education, de-
termine what faculty are needed to
maintain or restore quality to engi-
neering programs, track the increase
or decrease of U.S. graduale stu-
dents, and identify trends in faculty
recruitment and retention.

Faculty Shortages
That serious faculty shortages per-

sist_in U.S. engincering schools s

confirmed by the 1983 survey The

(1.234) of their authorized full-time
faculty positions were unfilled in fall

19&3, compared with 7.9 percent in

fall 1982, Extended to all engineer-

ing schools, the 8.5 percent shortage
would total approximately 1,570 un-
filled full-time faculty positions.

The !B6 engineering schools re-
spending included over 70 percent of
the public and over 50 percent of the
private engineering schools. They

total praduate and undergraduate
enrollments in U.S. schools awarding
baccalaureate or higher degrees in
engineering. There were 14,550 au-
thorized fuil-time faculty positions
reported by these schools. Using
both full-time graduate and under-
graduate enroliments as the basis for
extrapolation, the total number of
authorized full-time faculty positions
in all engineering schools is esti-

186 engincering schools that re-

sponded reported that 8.5 percent
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represent nearly 80 percent of the mated to be 18,440, The distribution

About the Study

The fourth in a series of surveys on engineering faculty and graduate
students was conducted in fall 1983 by the Engineering College Faculty
Shortage Survey Committee of ASEE's Quality of Engineering Education
{ project. Previous surveys were conducted by the Engineering Manpower .
Commission for the ASEE faculty shortage project in 198! and 1982, and by
the American Council on Education’s Higher Education Panel in [980. The
1981 findings were published in the November 1982 Engineering Education,
the 1982 findings in the October 1983 issue.

Of the 279 questionnaires mailed in fall 1983 to deans at schools offering

bachelor's or higher degrees in engineering, 186 were returned and usable
(67¢%), ABET accreditation was nat required for participation in the survey.
I Members: of the Engineering College Faculty Shortage Committee are:
| Paul Doigan (chairman), Morris Cobern, National Science Fcundation,
' George E. Dieter, University of Marylund, and Robert H. Page, Texas A&M
t University. The committee appreciates the prompt response by the engincer-
' ing deans and others who completed the gquestionnaires.

The survey was conducted with a National Science Foundation grant
{SRS-8319227) and represents conditions reported in fall 1983. !




Net Flow of
Personnel Is
From Industry/
Government to

Academe

p The number of
engineers moving

to academe from
industry/government
in 1983-84 exceeded
the loss of faculty to
those sectors by more
than 60 percent.

of authorized full-time faculty posi-
tions and vacancies based on these
enrollments are shown by discipline
in table 1.

The distribution of authorized
full-time engineering faculty posi-
tions reported by these schools in
1983 was not very different from
that reported a year earlier; the per-
centage of electrical and mechanical
engineering positions rose slightly.

The percentage of unfilied posi-
tions reported by public institutions
increased from 8.4 percent in 1982
to 9.5 percent in 1983, while vacan-
cies reported by private schools de-
creased from 6.6 percent in 1982 to
5.4 percent (table 2). With the ex-
ception of civil engineering, public
schools indicated a larger percentage
of unfilied positions for each of the
disciplines reported. Private schools
indicated fewer unfilled positions in
each of the reported disciplines.

Table 1. Estimated Distribution of Authorized Full-time Engineering Faculty

Positions and Vacancies, Fall 1983.*

Engineering Field

All Schools

Authorized

Vacancies

Aeronautical & Astronautical 680 )
Chemical 1330 80
Civil 2950 180
Computer Science & Computer Engineering 1490 240
Electrical 4040 390
industrial 990 100
Mechanical 3550 370
Al other 3440 _22
Total 18,440 1.570

* Extrapolated irom survey data on the basis of nationwide enroliment figures,

Table 2. Unfilled Positions As Percentage of Authorized Full-time Positions,

Fall 1983,

Engineering Fieid Public School Private School All Schoois
Aero & Astronautical 8.9% (6.8) 2.7% 3.2 7.7% (5.8}
Chemical a0 {6.5) " 49 (5.1 7.1 (6.0)
Civil 56 6.0 36 (5.8} 5.2 {8.0)
Computer Sci./Engrg. 19.2 17.9 8.3 (14.7) 15.8 (16.8)
Electrical 11.0 (8.3) 8.0 (6.3 9.7 {7.7)
industrial 11.5 (9.2 5.3 (8.9 10.4 {9.1)
Mecnanical 8.6 (8.4) 47 (6.5) 7.7 {7.8)
All Other B.a 8.3) 8.3 4.9 8.2 (7.4)
All Fislds 9.5% (8.4) 5.4% (6.6) 8.5% (7.9}

{ ) |982 survey results

Tabie 3. Unfilled Engineering Facuity Positions by Rank, Fail 1983.

w The highest percentage of unfilled
positions remains at the assistant

professor level at all schools. al-
though slightly less {20%) than re-
ported in 1982, Private schools, how-
ever, reported a much lower
percentage of unfiiled positions at
both the assistant professor and in-
structor ievels. Tables 3 and 4 give
the distribution by rank for both
public and private schools and a
comparison with unfilled positions
one year earlier.

Public School Private Schoo! Al Schools
Prolassor 40% (3.1 2.5% (2.4) 3.6% (2.9
Associate Professor 7.3 (5.3 4.2 (3.5 8.5 14.8)
Assistant Professor 221 (22.1) 13.1 (17.7) 200 (20,8
Instructor 81 {5.7) 2.6 a.n 6.9 (6.3)
All Ranks 9.5% (8.4) 5.4 (6.8) 8.9 (7.9)

{ ) 1982 survey results

Tabie 4. Percentage of Fail 1983 Engineering Faculty Positions Remainiﬁg

Unfilled Since Faill 1982.

Public School Private School All Schools
Profassar 42.8% (48.4) 51.2% (35.0) 44.3% {45.1)
Assaciate Professor 49.2 {62.3) 206 (39.3) 45.0 {57.8)
Assistant Professor 52.9 60.2) 42.0 (51.0) 51.2 (57.8)
Instructor 34.8 (69.6) 0 {22.2) 320 (58.2)
All Ranks 49 5% (59.9) 394 {45.5) 47 9 (56.6)

() 1982 survev resuits

and at Entry Levels

largely at public institutions.

heavier teaching loads.

| severe.

Shortage Persists at Public Schools

» The worsening of the faculty shortage—Ifrom 7.9 to 8.5
percent of authorized positions unfilled—has occurred

» Private schools show overail improvement but reported

» Most new faculty members are hired at associate or fuil
| professor ranks, not at entry level where shortage is most
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same as in 1982; 87.3 percent re-

Tabie 5. Change in Ability to Recruit and Retain Faculty, Fail 1983. )
ported a greater reliance on graduate

ree of Change Public School Private School All Schoals . moner e
gzistantial Incrngease 34% (3.0 1.8% {(10.3) 28% (s7)  ‘eaching assistants ;‘"d lemporary
. Slight/Maderate Increase 328 (222 333 (35 330 (268  faculty, up from 1982; and 44.7 per-
No Change 34.4 (152 438 (13.8) 375 (14.7) cent reported that they were unable
Slignt/Moderate Decreasa 29.4 (28.3) 211 (25.9) 26.7 (27.4) to offer certain courses for lack of
Substantial Dacrease 0 (31.3) 0 (15.5) 0 (25.4} qua[ified faculty members, a de-
Total 100% {100} 100% (100} 100% {100} crease from 1982. A larger percent-

age of both public and private insti-
tutions reported more reliance on
teaching assistants and part-time
faculty than in 1982, but only pri-

{ ) 1982 survey resulls

Table 6. Eftect of Inability To Recruit and Retain Faculty, Fall 1983.

Eftact Pubiic Schog! Privata School All Schoois

Reduction in Research 286% (47.6) 16.7%  (29.8) 265% (42.7y  vate schools reported heavier teach-

Increased Teaching Loads 771 (80.9) 75.0 (63.0) 76.6 (75.8) ing loads. Both public and private

Greater Reliance on . schools reported less difficuity in of-
Teaching Ass'ts. angfor : : .
Parttme Facuity 971  (80.9) 583  (55.6) 872  (73.3) f:;;"f;ep;?g? l;‘:'ir se;i!’a" in 1982.

Course Not Offered 457 (58.1 417 {44.4) 44.7 {54.4) ) nability to fecrU_ll

No Significant Effect 28 (6.3) 250 3.7 8.5 (5.6} and retain faculty are summarized in

{ ) 1982 survey results table 6.

Table 7. Factors to Which Improvement in Ability to Recruit and Ratain Faculty
Were Attributed, Fall 1983.

Publiic Private Alt
Schools  Schogls  Schools
More Attractive Salaries from Regular 67.4% 85.0% 73.0%
University Rasources
Industry-Sponsored Programs for Enhancing Salaries 258 30.0 27.0
State Government Activities to Improve 209 5.0 15.9
Funding lor Engineering
improved Faculty Environment Other than Salary 39.5 350 81
Other 23.3 25.0 238
| .
L . Faculty Recruitment
i | The Real
i Engineering The 1983 survey found continued
Faculty Shortage improvement in recruiting and reten-

» If based on the
number of positions
needed to “maintain
or restore qualiry,”
the faculty shortage
soars to 23 percent.

Some Improvements
» Both public and
private schools re-
ported more success in
recruiring and retaining
faculry.

» The percentage of un-
tlled faculey positions
remaining vacant

since the previous

fall dropped from

56.6 to 47.9 percent.

{ ENGINEERING EDUCATION: October 1584

tion of engineering faculty: 35.8 per-
cent of the schoals indicated a slight,
moderate or substantial increase in
their ability to recruit faculty, up
from 32.5 percent in {982, As shown
in table 5, public schools are still
experiencing more difficulty recruit-

ing faculty than are private schools: |

29.4 percent of the public schools
reported a slight or moderate de-
crease in thetr ability to hire faculty,
compared to 21.1 percent of private
schools.

Of the 26.7 percent of schools,
public and private, that experienced
a decrease in their ability to recruit
and retain faculty, 25.5 percent re-
ported a resulting reduction in fac-
ulty research, compared with- 47.6
percent reporting that result in 1982,
In 1983, 76.6 percent reported
heavier teaching loads, about the

More than 73 percent of the
schools attributed their improved
ability to recruit and retain faculty
to the more attractive salaries avail-
able from regular university re-
sources; 85 percent of the private
schools and 67.4 percent of the pub-
lic schools cited this factor. A better
environment for faculty, other than
salary, was reported as the second
maost important factor by 38 percent
of the respondents. Cited as contrib-
uting to a better environmem were
lower teaching loads, better research
and laberatory equipment, renovated
and expanded facilities, seed maoney
for research, an exceptionaily good
accreditation visit, and faculty devel-
opment leaves.

Nearly 24 percent of the schools
reported other reasons for their suc-
cess in recruiting and retaining fac-
ulty, including more creative and
vigorous faculty recruiting, “‘more
good Ph.D.s available,” improve-
ment in their school’s image, the
tightening of the industriai job mar-

“ket, controlled enroliments and im-

provement in thetr reputation for re-
search. The distribution of responses
on the ability to recruit and retain
faculty is summarized in table 7.

Faculty Mobilirty

The 150 schools that responded to
the survey question on faculty mobil-
ny reported that 300, or upproxi-
mately 2.1 percent ¢f their full-time
faculty, left their institutions 10 ac-




Table 14, Size of Sections in Junior/Senior Classes,

Table 15. Authorized Faculty Positions As Percent of

Fall 1983. Number Needed to Maintain or Restore Quality, Fail 1983,
Public Privale All Public Private Al
Schools Schools Schools Schools Schoois Schools
Substantial Cecreasa 0.8% 1.7% 1.1% Prafessor 92% 100% Q4%
Slight Decrease 11.8 1.7 117 Associate Profassor 82 95 85
No Change 7.0 35.0 363 Assistant Professor 63 83 &7
Slight Increase 378 45.0 402 Instructor a3 28 86
Substantial Increasa 126 6.7 10.6 Al Ranks 80% 95% 84%
the engineering deans responding to
a question on the quality of engineer- Table 16. Facuity Shortage Based on Need to Maintain or Restore
ing education expressed concern and Quality, Fall 1983.
noled. that -studcm/ faculty ratios Public Private Al
were increasing. The average enroll- Schools Schools Schools
ment in a typical junior or senior Professor 10.7% 0.6% 8.5%
class was reported in 1982 to have Associate Professor 23.3 86 203
increascd up (o 56 percent since Assistant Professor 50.2 27.8 45.8
1977. Following up on this question, ‘”3;““'3' 28 4'55, 19.5
the current survey found that more All Ranks 26.7% 10.1% 232%
than 10 percent of the responding
schools had experienced a substan- .
tial increase in the size of sections in 1 J Bl - ~.norized racutty positions unfitiea l‘
junior and senior classes (table 14). i Peorcent 25 I:l Faculty positions needed “to maintain of ‘
More public than private schools re- ‘ ‘;'wmy restore quality in enginaaring programs” —
ported this condition. A slight or Shortage 20 = |
substantial increase in class size was ‘ ;
reported by more than half of the | 15— |
responding schools, while less than | ‘
|3 percent reported a slight or sub- : 10— ‘
stantial decrease in class size. ;
| 5 — }
The Real Faculty Shortage |
: T
When the need for engineering g 1980 1981 1982 1982

faculty was questioned in terms of
the number required *to maintain or
restore quality in your programs,”
engineering deans reported that their
authorized full-time facuity strength
is less than 85 percent of the number
required (table 15). This translates
into nearly 22,000 full-time facuity
needed in the nation’s engineering
schools, and a “‘real” faculty short-
age of over 23 percent rather than
the 8.5 percent short(ail reported on
currently authorized positions.

This is the second year that data

Figure 2. Facultv shoriages.

on faculty needed to maintain or re-
store quality have been collected.
The two-year trend, along with four
years of data on authorized positions,
is shown in figure 2. Further evi-
dence of the plight of the public
schools is revealed in table 16: Pub-
lic schools report a “real” faculty
shortage of nearly 27 percent, com-
pared to slightly mare than 10 per-
cent at private schools.

Paul Doigan, chairman of the ASEE
Engineering College Faculty Shortage
Survey Commitiee, recently retired
Jrom the General Electric Company ajf-
ter 34 years. He has long been active in
ASEE, serving as chairman af the Col-
lege-industry Council and the Rela-
tions With [ndustry Division and as a
member of the Board of Directors. The
immediate past-chairman of the Engi-
neering Manpower Commission, he is
cngaged in consulting on education,
manpower and immigration problems.
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Table 12. Percentage of U.S. Students Among First-Time, Full-Time Graduate Students.

Engineering Ph.D. Track Alt Students
Fisid 1981 1981 1982 1983 1981 1582 1583
Aero & Astro 67.7% 51.5% 54.1% 50.8% 83.2% 87.0%  87.2%
Chemical 58.6 54.4 53.8 66.8 57.4 80.1 874
Civil 55.2 44.8 444 49.4 53.2 54.6 575
Computer Sci./Engrg. 83.0 68.2 653 64.3 62.2 619 58.2
Electrical 62.8 48.7 49.6 49.86 59.4 59.1 682.4
Industrial 56.3 45.6 48.9 42.0 £4.0 §5.1 612
Machanical 818 432 425 418 53.8 56.7 61.6
All Fieids 680.1 48.5 52.0 £2.0 57.6 9.4 61.8
- " Al the master’s level, increases in
Tabie 13. Graduate Student Stipends,” Fall 1983. first-time full-time enrollments of
Public Schools Private Schools All Schools U.S. students were reported in chem-
A-Teaching Assistants  High High  Average ical, civil, electrical, industrial and
First Year $6,833 $8.448 55319 mechanical engineering (table 12).
Second Year 7343 6848 5750 For the third year, computer sci-
Third Year and Beyond 8,238 7581 8326 ence/computer engineering recorded
B-Research Assistants decreases in the percentage of firsi-
First Year $§7.837 $7,247  $5.576 time U.S. students enrolled. At the
Thirg Ye:: :rnd Beyond ;:g;g ;:g:g g:% doctoral level, increases in first-time

*Net for 20 hours/week during academic year, excluding tuition and lees paid by student,

i 2
| - s suoenms
: : D = Foreign Students
! 2000 — '
: No. of
Stugents 1500 —
1000 —
500 ==
| 1983-84 '

1985-87 |

Figure 1. Praojections of engineering Ph.D. graduates.

Graduate Student Trends

p Fuil-time enrollment of U.S. graduate students has risen
for the past three years.

» The percentage of Ph.D.-track students who were U.S.
citizens remained the same as in 1982.

» The percentage of research assistanahips held by U.S.

students increased over 1982, but the percentage of U.S.
teaching assistantships and fellowship holders fell.

P The percentage of U.S. citizens enrolled in computer
science/engineering dropped for the third year.

S4 /| ENGINEERING EDUCATION: October 1584

full-time enrollment were reported
only in chemical and civil engineer-
ing.

The survey included a new ques-
tion on the anticipated increase in
the number of Ph.D. graduates over
the next three years. Extrapolating
these projections based on graduate
enrollment to the total engineering
school pepulation, it is estimated
that the number of Ph.D. graduates
will increase to over 3,600 by 1987
(figure t). The percentage of U.S.
graduales is expected to account for
over 54 percent of the total.

As reported earlier, limits on the
size of graduate stipends were cited
as being a serious obstacle Lo increas-
ing the number of Ph.D. graduates.
At private institutions, where tuition
and fees are higher, the average net,
stipends paid to both teaching and
research assistants were lower than
at public institutions. The average of
the high figures ($7,472 vs. 35,278)
shows an even greater spread be-
tween the public and private schools.
A look at the current net stipends
{excluding tuition and fees paid by
the student) as reported by [30 of
the schools that offer graduate pro-
grams is given in table 13.

Quality of Engineering
Education

Last year, more than 85 percent of




\

.Table 8. Faculty Mobility, 1982-33 Academic Year.

Public
Schools
Voluntarily Le#t for
Industry/Government 254
Joined Faculty from
Industry/Govermnment 414
Tenurad Positions (308)
Non-Tenured Positions {106}

Table 9. Tenure Status of Facuity Coming from industry or
Govemment, 1582-83.

Private All
Schocis  Schools Tenured Non-Tenured
Pasition Position Tota!
46 00 Professor 163 (42.6%) 7{ B6.1%) 170 (34.2%)
Associate Professor 119 (31.1) 18 (16.7) 138 (27.8)
a3 437 Assistant Professor 95 (24.8) 33289 128 (25.8)
(75) {383) Instructor 6{ 1.6) 55 (48.2) 61 (12.3)
(8) 04 rom 383 (100%) 114 (100%) 497 (100%)

cept employment in industry or gov-
ernment—a proportion higher at
public than at private schoois (tabie
8). These schools reported that 497
individuals left fuil-time positions in
industry or government to join their
engineering faculties. The net flow
from industry and government into
the universities is more pronounced
than in the two previous surveys.

The attractiveness of industry and
government salaries and working
conditions may be a major obstacle
to attracling and retaining facuity at
the cntry level but apparently not at
higher academic ranks. More than
62 percent of the faculty positions
filled by new entrants from industry
or government were at the professor
or associate professor rank. while
only 26 percent were at the assistant
professor level. Movement of faculty
members Lo more attractive positions
at other engineering schools may be
a major factor in facuity retention
for individual schools.

More than 77 percent of the indi-
viduais coming to the universities
from industry or government entered
tenured positions: almost 74 percent
of these were at the rank of associale
prolessor or professor (table 9). At
public institutions, over 74 percent
of these people entered tenured posi-
tions, compared with over 90 percent
al privale institutions.

With Lhe exception of industrial

engineering, a nel gain of faculty to
the engineering schools was experi-

enced in all disciplines for whic

" data were collected/ Electricai engi-
neering experienced the greatest in-
flux of facuity members, a net gain
more than two-and-a-half times the
loss.

Production of Ph.D. Graduates

Asked about what factors would

limit Ph.D. production over the next
five years, respondents most fre-
quently cited insufficient numbers of
qualified applicants, insuificient
funding for graduate student sup-
port, and limitations on graduate sti-
pends (table 10). Nearly 72 percent
of the schools ranked insufficient
funding as the most or second most
important factor. The only major dif-
ference between responses from pub-
lic and private schools was on the
size of graduate stipends: fewer pri-
vate schoois reported that as a major
factor limiting Ph.D. production.

Graduate Student
Characteristics

The 150 schools that submitted
data on fuil-time graduate students
reported that their fall 1983 gradu-
ate enrollment was composed of 61.9
percent U.S. students and 38.1 per-
cent foreign national students. U.S.
students accounted for 77 percent of
the fellowship holders, 56.6 percent

of the teaching assistantships and
57.3 percent of the research assis-
tantships (table 11). The percentage
of the research assistantships held by
U.S. students increased over 1982,
but the percentage of teaching
assistantships and fellowship holders
fell.

Public institutions were primarily
responsible for the increase in total
U.S. graduate student enrollment
from 57.4 percent in 1982 to 61.9
percent. The survey found that each
of the reported disciplines showed an
increase in U.S. graduate students.
with the largest in electrical (62.8 vs.
56.9 percent the previous year} and
industrial (61.0 vs. 53.1 percent) en-
gineering,

First-time enrollment of U.S.
graduate students increased from
59.4 percent in 1982 to 61.8 percent
in 1983. The perceniage of Ph.D.-
track students (52%) remained the
same as in 1982, while M.S.-track
students were reported to have in-
creased from 61.6 to 64.1 percent.

Table 10. Factors® Limiting Ph.D. Production, Fall 1983,

Insufficient Funding for Graduate School Support

Insufficient Number of Cualified Candidates
Limitations on Size of Graduate Stipends
Insufficient Facilities and Space

Insufficient Qualified Facuity

Other

Public Private Alt
Schools Schools Schoois
71.8% 71.9% 71.8%
48.2 53.1 498
518 37.5 479
18.8 21.8 19.7

7.1 9.4 7.7
3.5 31 34

*Ranked either first or second in importance,

Tabie 11. Percentage of U.S. Students in Graduate Student Population,

Fail 1983.

Public Schools
Teaching Assistants 57.2% (56.5)
Research Assistants 573 (53.4)
Fellowships 821 (85.7)
Other 645 (52.7)
All Students 62.8 (57.2)

Private Schools Total Schoois

53.5% (59.4) 56.5% (57.1)
57.2 (58.1) 57.3 (54.8)
68.9 (72.4) 77.0 {B0.2)
57.5 (49.9) 63.5 (51.8)
58.4 (58.0) 61.3 (57.4)

{ ) 1982 survey resuits
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‘FOUNDING OUR INSTITUTIONS ANEW’

Colleges Must Hure 500, 000 Prcj%ssiors
in the Next 25 Years, New Study Finds

By JEAN EVANGELAUF
SAN FRANCISCO
American colleges and universities will
need to hire about 500,000 faculty mem-
bers in the next 25 years, thereby replacing
virtually the entire professoriate. accord-
ing to Howard R. Bowen, professor of eco-

Judge Clears Way
for NCAA to Play
Role in TV Pacts

OXLAHOMA CITY

The federal judge who two years ago
struck down the National Collegiate Ath-
letic Association’s coniracts for televising

college football last week cieared the way
for the association 1o have a role in negoti-
ating television arrangements in the future.

The decision also affirmed the associa-
tion’s right to prohibit television appear-
ances by college teams that have violated
its rules,

U.S. District Court Judge Juan G. Bur-
ciaga modified the 1982 opiaion in which
he ruled that the N.C.A.AS demand for
exclusive power to regulate the televising
of college football violated federal anutrust,
law.

1 did not seek to prohibit the N.C.A.A.
from openly and competitively participat-
ing in the college television market.”” he
said.

“*What the court does prohibit is the ille-
gal activity pursued by the N.C.a.a. and

Continued on Page 34, Column !

nomics and education at Claremont Gradu-
ate School.

“We will be founding our institutions
anew," he said.

Speaking last week at a meeting of edu-
cation researchers, he called this turnover
of professors ‘‘the most important issue
before higher education today.”

Mr. Bowen, atong with Jack H. Schu-
ster, professor of education and public poi-
icy at Claremont Graduate School, com-
mented on some early results of a two-year
study of the professoriate that they have
conducted. Mr. Bowen gave his opinion of
the implications of their labor-market and
demographic research, and Mr. Schuster
spoke of his observations, based on visits
to 38 campuses, of a professoriate that he
said is alienated and isolated,

Even though hiring will drop in the near
future, *‘there will not be a single year in
the next 10 without substantial faculty
recruitment,”’ Mr. Bowen said.

_The great surge in recruitment is at least
adecade away, but now is the time to think
about the faculties of the future, Mr. Bow-
en said. Because the average time between

Continued on Page 29, Column |

New York U. Sets
$1-Billion Goal

] New York University announced

last week that it hopes to raise a bil-
lion dollars by the year 2000—a goal
fund-raising experts say is within the
reach of as many as 25 other uni-
versities, as well. Story on Page 20
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the receipt of 2 bachelor’s degree and
adoctorate is 10 years, he said, those
future faculty members will be enter-
ing graduate schools in the next few
years.

The new facultly members, Mr.
Bowen said, “should be personages,
as distinct from nonentities.”’ They
should be ““creative intellectuals who
are alive and vigorous,’’ he added—
people who have *‘a sense of being
called to the profession.™

Among other ideal qualities are “'a
sound generat education.” 'inteilec-
tual breadth and a contemplative dis-
position,"” '‘keen mastery of the spe-
cial field and the motivation to keep
up to date,” and ‘‘the ability to serve
as exemplars to some students,” he
said. New faculty members should
have ''superior general intelligence™”

and be among “‘the upper $ per cent
of the population in terms of 1.Q.,”" he
said.

In addition, he said, they should
have patience, the capacily to work
hard without supervision, and the re-
spect of their students.

Mr. Bowen emphasized teaching.
**Writing books, jurying anticles, and
fundraising are add-ons.” he saud,
not necessary qualifications for fac-
ulty positions.

Although “‘present faculties are
probably the best equipped for the
task that we've ever had,” he said,
“‘they are not the most highly moti-
vated.”” Unless institutions improve
working conditions and raise sala-
ries, they cannot compete with the
fields of law and business manage-
ment for the best students, he said.

Spezking of the recent report by a

PERSONAL & PROFESSIONAL « THE CHRONICL

U.S. Colleaes Mu.st Hire 500,000 Professors
in Next 25 Years, a New Study Finds

National Institute of Education study
group on undergraduate education,
of which he was a member, Mr. Bow-
en said that 17 of the group’s 27 rec-
ommendations concerned the faculty
of the future, and that *it all adds up
to greater atiention to teaching.” Mr.
Bowen called for some balance in the
conflicting roles of the professoriate
as *‘a learned profession or skilled
pedagogues.™

Mr. Schuster said the conflict be-

tween teaching and research had re- -

sulted in "an eclipse of the sense of
community and collegiality” among
faculty members and a “*despening
caste system."'"

He said the fragmentation
stemmed from two sources: a faculty
that is increasingly heterogencous
and a labor market that favors buyers
over sellers.

Some loss of commfunity cot
from the increasing specializatior
the disciplines, a widening arras
institutions, and a professoriate 1|

_ is growing more diverse in term:
religion, sex, and race, Mr. Schu:
said. But more serious are the cha
ing values that accompany the cha
ing labor supply, he added.

Colleges Now Have Their Pic

Because the current supply of
tential faculty members exceeds
demand, he said, colleges and 1
versilies can have their pick of
new recipients of doctorates. As
prestigious doctoral institutions !
the graduates of better-known
versities, where research is a |
_priority, “campus aspirations n
ra!.ly spiral upward,” Mr. Schu

There is “‘a veritable stampede
ward research’™ at the newer inst
tions, and the “ethos of scholk:
productivity’’ is re-emphasized
the traditional research universit!
he said.

Microscale’ Chemustry Project at Bowdoin College May Change La

Continued from Page 25
ganic-chemistry labs by installing
new ventilating systems or by updat-
ing old ones. It's expensive either
way. Other colieges simply stop us-
ing certain chemicals. That helps
solve the air-pollution problem, but
curtails the range and type of experi-
ments thal students are able to per-
form.

in 1980, Bowdoin officials were set
10 go with a $250,000 ventilating-sys-

tem renovaticn, when Mr. Mayo;

Samuel S. Butcher, a Bowdoin col-
league; and Ronald M. Pike, a visit-
ing professor from Memimack Col-
lege, proposed investing $25,000 to
develop a microscale lab project in-
stead.

**Basically, we asked them 10 take
a $25,000 gamble,”” Mr. Mayo wrote
in the college's alumni magazine. "If
our idea worked, we felt sure that not
only would Bowdoin solve its prob-
lem and save some money, but that
he project would also provide a
unique solution for many other

hools with similar concerns.™

A Way 1o Cut Costs

Mr. Mayo said in an interview that
the project was also envisioned as a
way {0 reduce costs. which ““meant
that students could perform more ex-
~ periments and a larger vanety' than

expected benefits that "'l think are
far more important.”’ Those are pri-
manly pedagogic.

Says Mr. Mayo, *'One of our major
concerns when we siarted was
whether sophomores would be able
to handle sophisticated lab tech-
niques that for a long time had been
relegated to the graduate levei of or-
ganic chemistry. We were concemned
that we might have to spend a lot of
time introducing students to the tech-
niques before we could get into the
experiments.’” That would mean that
significantly less subject matter
could be covered.

What in fact happened was a signif-
icant improvement in the quality and
what Mr. Mayo calls the 'efficien-
cy' of teaching. He and his col-
leagues had failed 10 anticipate how
much the new iechniques would
shorten the time il takes to cary out
certain operations—"that boiling off
a thimbleful takes a lot less time than
boiling off a quart, or cooling down,
or crystallizing.”

And so, in microscale, experi-
ments that used to take an afternoon
take an hour. Instead of one experi-
ment in a single lab period, students
may perform two, three, or four. A
person who has difficulty with an ex-
periment usually has time to try it
again,

The additional practice enables
sludents 10 acquire the necessary
techniques in a shorter time than it
used (0 take 0 master less sophisti-
cated ones. *'They also acquire them
better,” says Mr. Mayo.

Students Perform Better

That is not just the result of addi-
tional practice. Working in micro-
scale demands a high level of concen-
tration.and dexterity and a fastidious
attention to detail. **If you spill 30
milliliters of a liquid when you're
working with a liter of the stuff, it's
no big deal,” Mr. Mayo said in his
article. “But if you lose a drop of
liquid when that's all you've got,
you're in trouble.”

Concentration, attention to det:
and repetition have proved 1o bk
potent combination: Overall, s:
Mr. Mayo, ''the average student
performing better in the microsc:
lab, and we are producing a bett
educated product.™

Mr. Mayo is not the only scier
educator enthusiastic about Bce
doin’s project. Brown Univer
and Memmack and Mount Holy:
Colleges are among those also
perimenting with microscale labc
tories.

A major obstacle to the wi
spread conversion by colleges to |
croscale labs is the fact that condu
ing eXperiments in microscale is 1
simply a matter of dividing eve
thing by 100 or 1,000. Reaction tin
and the way substances must be r
nipulated can change substantiz
with a reduction in the amount
chemicals used. A large pan of Bc
doin’s project involves develop
and testing the classic experiment:
the smaller scale. Mr. Mayo and

MAKING MONEY FOR EDUCATION =4
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November 21, 1984

Dr. T. M. Khalil, Professor and Chairman
Department of Industrial Engineering
University of Miami

College of Engilneering

P. 0. Box 248294

Coral Gables, FL 33124

Dear Dr. Khalil:

We have recently heard that the Department of Industrial
Engineering at the University of Miami is developing a PhD
program. LBM supports continued development of this
program. '

From the perspective of IBM, the PhD program will provide
utilization of a valuable rescurce in product development at

. Boca Raton. This resource, your staff and graduate
students, can be helpful in the development of increased
product usability by helping to plan and conduct studies
related to Human Factors and Information Development
(publications and training).

The following identifies how the PhD program can mutually
benefit the University of Miami and IBM:

- Having a source of graduate students who can be
employed as temporary interns (co-ops). These students
can obtain practical work experience as a valuable
adjunct to their academic course werk. This
arrangement also affords both students and IEM an
opportunity to consider each other for a more permanent
working relationship.

25J/3264/3-1




- Conducting research studies to solve usability problems
related to IBM products is very important. Inicially,
candidate studies are conducted to support a product
being developed in Boca Raton. Frequently, however,
study results can be generalized to improve the
usabilicty of other IBM products.

- Awarding studies to your department can be done under
the Shared Unilversity Resources (SUR) program. This
program provides funding from interested IBM
laboratories and corporate headquartrers to conduct
studies of general application to anumber of products.
Evaluators of study proposals dtrongly consider the
credentials of university staff personnel. Another
factor is the caliber of the graduate students who will
actually be conducting the study and with whom the IBM
people will be working.

- Prospective employees interested in the field of
Psychology would be attracted by a local PhD program.
Initially, being able to work at IBM and take graduate
courses as a PhD candidate would provide an cpportunitcy
to ultimately obtain that degree. For eXample, there
is one persom in the Human Factors department who is
already taking a graduate Psychology course with this
goal in mind.

In view of the above facts, Dr. Khalil, we are very
supportive of your plans to develop a PhD program at
the University of Miami. We look forward to working
with your staff and the PhD candidates who will
contribute toward the increased usability of IBM
products.

w0 e ()

D. F. Davis, Manager
Dept. 2T4

3401

Boca Raton, FL 33432

cc: Dr. S. Asfour
University of Miami
P. Q. Box 248294
Coral Gables, FL 33124
25J/3264/3-2
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. . NASA-AMES RESEARCH CENTER

|
|
EARL L. WIENER
|
|
1
1 MOFFETT FIELD, CA 04035

246 Octaber 1984

Department of Industrial Engine=ring
University af Miami
Coral Gables, FL 33124

|
|
| M. Tarek ¥halil
|

Dear Tarek:

It was a pleasure talking with ,ou in San Antonio, and learning
2f vour plans +2 a Fh.i in the human factors area. I would be
hapgpy to help out in any way, =0d leoak forward to working with
you and your faculbty.

As requested, a current copy of my vita is enclosed. You asked
about my current research grants. My three year grant entitled
"Studies of flightdeck automati~n" hag been extended through this
Academic year. I am presently writing the final report on the
. GC—5-80 (MD-8() auvtomation studies. I have an additiomnal grant,
iinder the Intergovernamental Fer-onnel Act, which covers a portion
of my time during my sabbatical year, and will support me full
time im the summer of 1985, befre I retwn to Miami. 1 intend
to propose continuation of the nroject befaore 1 return. T

I hop2 this information 1s helpful.

Congratulatians on your appointment as Chairman. I am sure the
department will prosper.

Sincerely yours,

iy

Earl L. Wiener,
Frofessor of Mznagement Science
and Computer Information Systems




BURGER KING CORPORATION EXECUTIVE OFFICES: 7360 NORTH KENDALL DRIVE

September 7, 1984

Dr. David J. Sumanth

University of Miami

Industrial Engineering Department
P.0. Box 248294

Miami, Florida 33124

Dear Dr. Sumanth:

As 1 told you during our recent telephone conversation, I am very
interested in pursuing a Doctoral Program in Industrial Engineering.
Unfortunately, there are no universities that offer such a program
in the South Florida area.

Since the University of Miami has an existing Industrial Engineering
Department that offers both a Bachelors and Masters Program in
Industrial Engineering, I feel that a Doctoral Program should not

be a big problem to start.

. - I am certain that such a program would be very successful in a city
like Miami. This is mainly due to the rapid industrial growth our
city is experiencing. Furthermore, the rote of the Industrial

Engineer in all industries is so important, that no successful
business would be able to operate without the expertise our profession
provides. :

If I can be of any assistance in getting a Doctoral Program at the
University of Miami in Industrial Engineering started, please contact .
me at 596-7318.

POST OFFICE BOX 520783, GENERAL MAIL FACILITY, MIAMI, FLORIDA 73152

e




BURGER KING CORPORATION EXECUTIVE OFFICES: 7360 NORTH KENDALL DRIVE

November 9, 1984

Dr. Asfour

University of Miami

Industrial Engineering Dept.

P.0. Box 24829%4 . '
Miami, FL 33124

Dear Dr. Asfour:

In talking with Juan Martinez, I learmed that a FhD program in
Industrial Engineering is in the works. I would be very interested in
this program. At the moment, I am working toward my Masters Degree in
Management Science at the University of Miami. I am scheduled to
complete the program by July 1985. After this, I would like to

. continue my education and have the opportunity to combine Industrial
Engineering and Operations Research in a PhD program. Please keep me
informed of any developments in this area.

Thank you,

" (6&46& it A | ‘

Marlanela Aran '
Project Manager, Industrial Engineering

MA/fv
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Southermn Bell

Graduate Students Adviser Oct. 2, 1984
Industrial Engineering Department

University of Miami

Coral Gables, Fla. 33124

Cear Sir/Madam :

It has come to my attention that the Industrial Engineering Department is
in the process of preparing a PhD program in that field. I would like to
express my interest in the program.

I have a 8.5.1.E. and am on the way of attaining an M.S.I.E. . At the moment

I am working full time for Southern Bell in. South Florida and would like to
receive any information concerning your PhD program as soon as it is available
if it is not available yet. My working address is 1790 West 49th St. #403,
Hialeah, Fla. 33Q13.

Thank you for your help in this manner.

Sincerely,

Alesia Jones-Parra Sipes




EQUIPMIENT REPAIR CENTER, 6001 N.W, 70 AVENUE, MIAMI, FLA. 32166

3]

FLORIDA POWER & LIGHT COMPANY

October 24, 1984

Dr. David V. Sumanth, Director
Productivity Research Group
Department of Industrial Engineering
University of Miami

P.0. Box 248294

Coral Gables, Florida 33124

Dear Dr. Sumanth:

I was pleased to know of the progress made by the College of
. Engineering especially in the areas of Industrial Engineering.

Please keep me posted on the progress to establish the Doctorate
Program this year, as you know, I am interested in the program
and would like to give it a try.

It was good to see you again,
Yours truly,

@4—&'%
Arnold Velazquez ; v

AV/pd




14104 S.W. 42nd Terrace
Miami, Florida 33175

July 27, 1984

pr. David Sumanth

pDept. of Industrial Engineering
222 McArthur Building
University of Miami

Coral Gables, Fla. 33124

RE: Phd Program in Industrial Engineering

Dear Dr. Sumanth:

It was a pleasure speaking with you recently on the possibility

of my pursuing a Phd program 1in Industrial Engineering at the
University of Miami.

As you know, I have been interested in such a program for
several years. In fact, I studied at the University between
1977 and 1980, and because af the lack of a relevant Phd program,
I pursued instead two Masters level programs in Business and
Industrial Engineering. Were it not for my fondness of the Miami
area and the hope that the University of Miami would eventually
offer a Phd in I.E., I would have yielded to the temptation to
move to another city where such a program was available. Ironically,
several of my colleagues now have their Phd's because they decided
years ago that Miami simply lacked adequate educational facilities
and they went elsewhere.

At this point in time, having recently completed my term of
of fice as the President of the Miami Chapter of the Institute of
tndustrial Engineers, 1 am now making the pursuit of doctoral
studies one of my major priorities. If a suitable program 1s not
going to be available locally, I may have to go elsewhere and lose
the many years that I have invested in the local community. For
this reason, I most certainly would like to see a Phd program in
I.E. materialize at the University of Miami, and I would like to
be advised of the official position on this issue.

In terms of the "market' for this program in South Florida,
I need not point out that the demand for Industrial Engineering
skills is growing by the minute because of the emergence of the
area as a new technoelogical mecca. In addition, the need for
technical skills is similarly growing in the Caribbean Basin through
the new "Initiative" and in nearby Latin American countries as well.




I sincerely hope that the University administration will
recognize the golden opportunity which now rests on their threshold
for the institution to play a pivoted role in the development of
the community through academic excellence. Unless this occurs,
the institution will simply have missed the boat.

I lock forward to discussing with you further on,getting my
studies underway and I hope for a positive outcome.

Very truly your

N

LINCOLN H. FORBES

W S?ﬁﬁogg
H»_' 2_,‘2.!*57"




BURGER KING CORPORATION EXECUTIVE OFFICES: 7360 NORTH KENDALL DRIVE

November 20, 1984

Dr. Asfour

University of Miami
Industrial Engineering Dept.
P.0. Box 248294

Miami, FL 33124

Dear Or. Asfour:

After our recent conversation regarding my entrance into the Masters
Program in Industrial Engineering at the University of Miami, I became
interested in learning more about the PhD program in Industrial

Engineering. To obtain my PhD Degree in Industrial En

gineering is my

long term educational objective and one that I hope to begin by
. 1987. Please let me know of any developments in the PhD program.

Thank you for your help.
Regards, |
Mprova e ol
Ileana M. Coll

IMC/fv
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PO Box 1000 Telephone (¥}2) 429-8300
Halifax, Nova Scatia Telex: (TUNS) 019-21566
Canada B83J2x4

T mnieal University
2l Nova Scona

Depantment of
Industrial Engineering

November 1, 1984

Dr. Shihab Asfour

Department of Industrial Engineering
University of Miami

Coral Gables .

Florida 33124

Dear Sir,

I expect to receive my' M. A. Sc in Industrial Engineering
from Technical University of Nova Scotia by Summer 1585. I am
interested in pursuing my Ph. D in Engimeering (interdisciplinary)
with a major in Industrial Engineering at the University of Miami.
I would appreciate if you could send me application materials and
informations about the program and assistantships.

At Technical University of Nowa Scotia, I have had the
. opportunity of performing independent research in Manual Material
Handling. Specially this research is concerned with Physiological
cost of work. An abstract of my present research is enclosed.

As a graduate student of IE, working in the area of
Human Factors, I came to know you through your excellent publications
and achievements in this area. 1 have enthusiastically read most of
these papers. I am sure that under your supervision I can enrich
my current interest and perform high quality and important research
work.

It would be my great pleasure to have the opportunity of
working with you.

Thank you,

S/ig ely you:s,,/t_

Ashraf A. Shikdar
Apt. 9-5
St. Mary's Loyola Res.

' tligh Rise 2
. Halifax, N. S.
CANADA B3H 3C3

Tei:(902) 422-4638 Res.
(902) 429-8300 Ext. 281

Foarmoriv Newa Sc~ntia Teacrhoweal CAallara




5 University of Miam

=

Coral Gables, Florida 33124

DEPARTMENT OF INDUSTAIAL ENGINEERING
P.O. Box 248294 , ,@/
School of Engineering and Architecture

May 28, 1982 !

Ahmad Moreb )
2323 Verano Place
Irvine, California.
92715

Dear Mr. Moreb:

Our Admissions Office has forwarded to us your application dated March 5, 1982

indicating your interest in pursuing a Ph.D. program in_Industrial Engineering
at the University of Mtami—

I regret to inform you that we do not have a Ph.D. program in_Industrial
Engineering at the present time. However, you could apply for an. Inter-

“gepartmentat Ph.0, program directly through our Graduate School. If you are

accepted under this program, you would prepare a plan of study at the Ph.D.
level that would provide you with a great deal of flexibility since you
would select courses from various departments in your area of interest.

I understand that our Admissions Office has sent you the necessary application
forms and our school's catalog. Should you decide to apply for the Inter-
departmental Ph.D. program, make sure you indicate so on the application form.

We appreciate verj much your interest in our University and I shall look
forward to meeting you personally if you decide to pursue your graduate
studies at the University of Miami.

Sincegely,

David J. Sumanth, Ph.D.,
Assistant Professor and

Graduate Advisor

Industrial Engineering Department

DJS:1p

A Private, Independent. Intemational Universty  An Equal Opportunity / Affirmative Action Employer
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University of Miom ;
Coral Goble Florida 33124

DEPARTMENT OF INDUSTRIAL ENGINECRING
P.Q. Box 248294
School of éngineering and Architecture

‘April 12, 1982

Abdullah Ahmed Al-Haimy
University of Petroleum & Minerals
Box 561

Dhahran, Saudi Arabia

Dear Mr. Al-Haimy:

Thank you for your recent letter requesting application
forms for the doctoral program in our department.

We regret that we are unable to send you any such forms
as we do not présently have a Ph.D. program. We are in the
process of developing one and will contact you when such an
opportunity arises. :

Thank you again for your interest. Should you or your
colleagues be planning to obtain an M.S. degree in Industrial
Engineering, please write me. I am enclosing information on
the seven areas of specialization toward this degree.

We have had several students graduating from our department
so far. We hope we will continue to provide the same guality
education and personal attention to all our domestic and
international students.

Again, thank you for your interest.

Sinc

David J. Sﬁmanth, Ph.D.
Director of Graduate Studies
Industrial Engineering Department

DJS:ip

A Pivate. Independent, Intemotional Universty  An Equal Opportuniy / Affimative Action Employer




Dear Sir,

I wish to pursue my higher studies towards Ph.D. in

Systems Engineering at your Graduate College. Please
send me necessary forms. I will be completing my
M.S. in Systems Engineering in the Summer Session of

1982 of University of Petroleum & Minerals, Dhahran,
Saudi Arabia.

Hope to hear from you soon.

Sincerely,

ABDULLAH AHMED AL-HAIMY
University of Petroleum & Minerals
Box 56l
Dhahran, Saudi Arabia
o A

-
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“University of Miam
Coral Gables, Floiida 33124

DEPARTMENT OF INDUSTRIAL ENGINEERING
P.O. Box 248294
School of Engineering and Architecture

July2l, 1981

H.H. Jamaluddin

A/445 Block 'C'

North Nazimabad.
Karachi - 33, Pakistan

Dear Mr. Jamaluddin:

Thank you for your recent inquiry regarding your interest in pursuing
a Ph.D. program in Industrial Engineering.

We have well-established B.S.(I.E.), M.S.(I.E.), and M.S.(Env. Health)
degree programs in our department. We are in the process of developing a
proposal for a Ph.D. program. We anticipate having such a program 2 to 2k
years from now.

. Unfortunately, therefore, we are unable to consider your request for
a Ph.D. program at the present time. We appreciate, however, your having
considered us as a possible place to further your academic goals. Should

any of your friends be interested in pursuing an M.S.(I.E.) degree, please
have them write to me directly for additional information.

Sincerely,

David J. Sumanth, Ph.D.,
Director, Graduate Studies
Department of Industridl Engineering

. DJS:1p

A Privale. Independent. lntemational Universty  An Equal Opportunity / Alfirnative Action Employer




Karachi, June 30,1931

. From: H.H., Jamaluddin
A/445 Block 'C'
North Nazimabad
Karachi ~ 33, Pakistan

Dear sir,

I am interested in teking up a PhD program in Industrial Engimering
in the United States. I already possess a B.S.(Mech.Engg) and
an M.S.(Ind.Engg) from the University of the Philippinea.

Currently I am Director of Asian Productivity Consultants Ltd,
e firm offering Industrial Engineering training and consultancy

services.

. I shall be obliged I you could kindly send me more information
on your school and its graduate programs together with application

formg for admission,

Thank you,

Sincerely yours
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UNIVERSITY OF CALIFORNIA, IRVINE

.l J BERKELEY * DWVIS « [RVINE « LOS ANGELES » RIVERSIDE ¢ SAN DIEGO +» SAN FRANGSCO

GRADUATE SCHOOL OF MANAGEMENT IRVINE, CALIFORNIA 92717 /@6

March 1, 1982

Chairman of the Graduate Industrial
Engineering Department

University of Miami

P.0. Box 248125

Coral Gables, Florida 33124

Dear Chairman:

I have known Mr. Ahmad A. Moreb for mre than two years. He was
an A student in one of my mathematical methods operations research
. classes. [ was also on his Master of Science in Engineering thesis
committee. The theme of his thesis was entitled "Use of Polygonal
Functions for Adapting Fixed Charge Problems to Solutions by Linear
Programming.” He completed his M.S. with an average of 3.818.

He is a very mature, hardworking and highiy intelligent student.
I beliave he has both the initiative and anthusiasm to sucessfully
complete a Ph.D. degree in industrial eng1neer1ng. He has a strong
mathematical background which was demonstrated in his Master's thesis.
I recommend him very highly.

Sincerely yours,

Stepan Karamardian
Associate Dean and
Professor of Mathematics

SK:gw




University of Miomi
Coral Gables; Florida 33124

DEPARTMENT OF INDUSTRIAL ENGINECRING
P.O. Box 248294
School of €ngineering ond Architecture

July 21, 1981

Sriram Pidaparti
Hostel II/22, 1.I1.T.;
Powai, Bombay-400 076
INDIA

Dear Mr. Pidaparti:

Thank you for your recent inguiry regarding your interest in pursuing
a Ph.D. program in Industrial Engineering.

We have well-established B.S.{I.E.), M.S.{I.E.), and M.5. {Env. Health)
degree programs in our department. We are in the process of developing

a proposal for a Ph.D. program. We anticipate having such a program 2 to 2%
years from now.

. Unfortunately, therefore, we are unable to consider your request for
a Ph.D. program at the present time. We appreciate, however, your having
considered us as a possible place to further your academic goals. Should
any of your friends be interested in pursuing an M.S.{I.E.) degree, please
have them write to me directly for additional information.

Sincepely,

David J. Sumanth, Ph.D.,
Director, Greaduate Studeis
Department of Industrial Engineering

CJs:1p

A Rivale. Independent, Intemational Universty  An Equal Opportunity / Affimative Action Employer



UNIVERSITY OF MIAMI T Al £
CORAL GABLES, FLORIDA 33124 L —

DEPARTMENT OF INDUSTRIAL ENGINEERING
SCHOOL OF ENGINEERING AND ARCHITECTURE
P.O. BOX 248294

June 27, 1980

Mr. A, 0. Chidi
P. 0. Box 1810
Surulere

Lagos, Nigeria

Dear Mr, Chidi:

[ am in receipt of your letter dated June 6, 1980, in which you express
your interest in working towards the doctorate in Industrial Engineering
here at the University of Miami. Unfortunately we do not currently offer
the Ph.D. in Industrial Engineering. The only route a student can earn
. a doctorate in Industrial Engineering at the University of Miami, is
through an interdisciplinary Ph.D. Program in which admission is through -
the Graduate School. The candidate must be very highly qualified to be
accepted into this program and financial aid is very limited. Informa-
tion about this program is enclosed. Meanwhile, [ suggest you contact
some other Universities that offer the Ph.D. such as Georgia Tech 1in
Atlanta, the University of Florida or the University of Michigan.

We appreciate your interest in the University of Miami and will be glad
to assist you in any way we can,

Yours sincerely,

)
< =”///A‘/J

T. M. Khatlil
Director of Graduate Studies

TMK: el
Enc.

A private, independent, international university
An equal opportunicy/affirmative action employer
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June b, 1950

The Director of Admission

Dept. of Industrial Engineering
university of Miami

Coral Gables, FL 33124

U.S.A.

Dear 3ir,

Prospectus and Application rorm
1or post graduste Study

I woula like to compliete my post graauate
course (aoctorate) in Industrial Engineering in
your lLnstitution and would pe gratetful ir you
could send me your Prospectus, rormal Application
Yorms, Programmes and other useful information
regaraing requirements ete.

I am a nigerian, agea 37, married with two
children, and nord B.sc. and M.Sc. in engineering
from recognised German Universities and woula
like to complete my aoctorate programme in the
United States.

__FPiLease channel this application vo any
right quarters ir it is wrongly aaaressed to you,
and ooLige.

Yours sincerely

i
R

A.0, Cnidi
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Appendix IIIT

Courses Available to the Students in the Ph.D. Program

in I.E.




COURSES AVAILABLE TQ THE STUDENTS IN THE Ph.D. FROGRAM IN I.E.
-General Courses
MATHEMATICS

A student may select any Graduate Mathematics course subject to
the approval of his/her graduate advisory committee.

Mmmmwmw

POSYCHOLOGY

509 Perception

604 Behaviorial research design

605 Advanced psychological statistics I

606 Advanced psychological statistics II

608 Comparative learning

619 Theory of psychological measurement

620 Multivariate correlation methods in psychology
634 Stress, emotions, and motivation

659 Psychophysiology

660 Neurosciences I: neurcnal mechanisms

661 Neurosciences II: nerveus systems integration
663 Multivariate analysis in psychol

665 Data-base management systems in psychological sciences
666 Mathematical learning theory

MANAGEMENT SCIENCE AND COMPUTER INFORMATION SYSTEMS

601 Applied regression analysis

602 Applied multivariate statistics
603 Design of experiments

606 Nonparametric statistics

607 Survey sampling

PHYSICAL THERARY
521 Physioclogy of exercise
525 Advanced kinesiology

561 Advanced tests and measurements in health, physical
education, recreation, and athletics

II1.1




621 Mechanical analysis of motor activities

625 Human performance cardiac rehabilitation programs

646 Research methods in health physical education,
recreation, and athletics

BIOMEDICAL ENGINEERING
501 Unified medical sciences I
qu Unified medical sciences Il

511 Clinical engineering

575 Biamechanics

580 Biomedical instrumentation

613 Application of coamputers in medicine
617 Principles of artificial internal organs
623 Biocanmunications I

624 Biamaterials

CIVIL ENGINEERING

508 Water and waste water engineering

520 Public health and emvirommental microbiology
521 Modeling envirommental processes

645 Wastewater treatment and systems design

646 Water treatment and system design

650 Industrial waste system

ELECTRICAL AND COMPUTER ENGINEERING

501 Autamatic control design

514 Microprogramming

517 Advanced microprocessor/microcomputer design
571 Applied accaustics

651 Microcamputer-based design

653 Pattern recognition

656 Information theory

663 Optimal control theory

MECHANICAL ENCINEERING

502 Vibrations

507 Advanced mechanics of salids

515 Automatic controls

520 Air pallution

521 Exhaust emmission control

525 Thermal pcallution

527 Enerqgy technology and envirorment

II.2




500 Gross anatomy

505 Neuroanatamy

634 Neurobiology of the visual system

643 Advanced regional amatomy-back and extremities

ERIDEMIQLOGY AND RUBLIC EEALTH

521 Fundamentals of epidemiology

541 Integrated aspects of envirormental health
542 Chemical epidemiology

561 Public health nutrition

641 Epidemiclogical information systems

642 Envirormental-occupational epidemiology

PHYSIOLOGY AND BIORHYSICS

511 Neurophysiology
669 Nerve and synapse

RADICLOGY

610 Radiological health and protection
Courses Pertinent to the Production Systems
(Product ion/Productivity Engineering) Specialization

ESYCHOLOGY

564 Psychology and personnel

603 Social psychology

611 Advanced motivation

634 Stress, emotions and motivation

665 Data-base management systems in psychological sciences

ACCOUNT ING

500 Income tax and business decisions

531 international accounting and taxation

600 Essentials of accounting and cantrol systems
602 Analysis of financial statements

605 Quantitative accounting analysis

608 Managerial accounting

640 Corporations I

641 Corporations II

644 Tax planning and current developments

645 Partnerships

II.3




661
662

512
590
666
670
685
696

510
520
542
611
620
621
633
634
641
660
666
682
691

530
578
630
632
661
662

553
581
602
650
651
652
653
657
658

Taxation of foreign investments
Taxation of multinational corporations

BUSINESS LEW

International business law

Studies in legal principles

Legal aspects of international marketing
Essentials of administrative law

Legal aspects of health administration
Legal and ethical implications in executive decision making

ECONCMICS

Mathematical econamics
Econametrics

Camparitive econamic systems
Labor econamics and labor relations
Advanced econametrics

Advanced macroanalysis

Advanced micro analysis
Advanced micro analysis II
Problems of econdamic development
International econamics
Econcmics of liability
Macroeconanics

Managerial econamics

FINANCE

Financial credit management
Financial planning

Essential of business finance
Advanced corporation finance
International finance
International financial management

GENERAL DUSINESS, MANAGEMENT AND ORGANIZATION

Case studies in small firm management

Bealth administration approaches and organizations
Personnel administration

Essentials of managment

Behavioral and crganizational systems

Management and administrative systems

Operations management

Corporate strateqy

Business policies

659 Management of multinational enterprise

661
681

691

Management by dbjectives (MB0)
Essential of health care administration
Managerial econanics

II.4




MANAGEMENT SCIENCE AMD COMEUTER INFORMATION SYSTEMS

511 Methods for the improvement of quality and productivity

523 Data base management systems

524 Design of information systems

601 Applied regression analysis

602 Applied multivariate statistics

603 Design of experiments

607 Survey sampling

621 Management information systems

622 Small business camputer applications
635 Implementation of computer information systems
661 Forecasting. methods

663 Project management techniques

665 Operations planning and control

MABRETING

660 Foundations of marketing management

662 Advanced marketing management

665 International marketing

666 Legal aspects of international marketing

'POLITICS AND PUBLIC AFFAIRS

524 Budget and financial management administration
647 Personnel administration
651 Productivity in the public sector

ELECTRICAL AND COMEUTER ENGINEFRING

511 Software engineering

521 Computer operating systems

523 Introduction to filing

524 Similation and design autamation
623 Data base security and integrity
637 Rabotics system design

651 Microcomputer-based design

II.5



Appendix IV

List of Journmals and Periodicals Available

at UM Libraries




UNIVERSITY OF MIAMI SERIALS BOLDING LIST FOR I.E.

BELL JOURNAL COF ECONCMICS

BELL JOURNAL COF ECONCMICS (copy 2)

BELL JOURNAL OF ECONCMICS AND MANAGEMENT SCIENCE
BUSINESS HORIZONS

CALIFORNIA MANAGEMENT REVIEW

CQOMPUTERS AND INDUSTRIAL ENGINEERING

DECISION SCIENCES

BCONCMETRICA

BQONCMETRICA. (CUMULATIVE INDEX)

HARVARD BUSINESS REVIEW

HARVARD BUSINESS REVIEW (COPY 2)

HARVARD BUSINESS REVIEW, (CUMULATIVE INDEX)

I E E E SPECTRIM

I E: INDUSTRIAL ENGINEERING

I L O INFORMATION

I L O PUBLICATIONS

INDUSTRIAL AND LABCR RELATIONS REVIEW
INDUSTRIAL ANDLABOR RELATIONS REVIEW. (CCPY 2)
INDUSTRIAL AND LABOR REVIEW. (CUMULATIVE INDEX)
INDUSTRIAL ENGINEERING

INDUSTRIAL RELATIONS

INDUSTRIAL WEEK

INTERNATIONAL JOURNAL OF MINI AND MICROCOMPUTERS
JOURNAL OF BUSINESS

JOURNAL OF BUSINESS. (CUMULATIVE INDEX)




JOURNAL OF BEQONCMETRICS

JOURMAL OF BQONCMETRICS. (CUMULATIVE INDEX)
JOURNAL OF ECONCMICS AND BUSINESS

JOURNAL CF ENVIRONMENTAL BECONCMICS AND MANAGEMENT
JOURNAL OF ENVIRONMENTAL ENGINEERING. (CCPY 2)
JOURNAL COF INDUSTRIAL ECONCMICS

JOURNAL COF INDUSTRIAL RELATIONS

JOURMAL OF MARKETING

JOURNAL CF MARKETING. (CUMULATIVE INDEX)

JOURNAL OF MARKETING RESEARCH. (CUMULATIVE INDEX)
JOURMAL CF MONEY, CREDIT AND BANKING

JOURNAL OF OCCUPATIONAL PSYCHOLOGY

JOURMNAL -OF RETAILING

JOURNAL COF RETAILING. (CUMULATIVE INDEX)

JOURNAL OF SYSTEMS MANAGEMENT

JOURNAL CF SYSTEMS MANAGEMENT. (CUMULATIVE INDEX)
MANAGEMENT SCIENCE

MANAGEMENT SCIENCE. (CUMULATIVE INDEX)

MINI -MICRO SYSTEMS

MOUDERN MATERIALS HANDLING

O E C D OBSERVER

0 E C D CBSERVER. (CUMULATIVE INDEX)

OPERATIONAL RESEARCH SOCIETY.

OPERATIONS RESEARCH. (CUMULATIVE INDEX)
OPERATIONS RESEARCH. (SUPPLEMENT)

OPERATIONS RESEARCH




OPERATTONS RESEARCH SOCIETY OF AMERICA.
OPERATIONS RESEARCHSCCIETYOF AMERICA. (ORSA/TIMS BULLETIN
OPERATIONS RESEARCH SOCIETY OF AMERICA. (TIMS/CRSA BULLETIN
PERSONNEL, PSYCBOLOGY
PERSONNEL PSYCHOLOGY (CUMULATIVE INDEX)
RESEARCH MANAGEMENT
RCBOTICS TCDAY
ROYAL STATISTICAL SOCIETY.
ROYAL STATISTICAL SOCIETY (JOURMAL SERIES A)
ROYAL STATISTICAL SOCIETY (JOURNAL SERIES B)
ROYAL STATISTICAL SOCIETY (JOURMAL SERIES C)
. ROYAL STATISTICAL SOCIETY.
SLOAN MANAGEMENT REVIEW. (CUMULATIVE INDEX)
SMALL GROUP BEEAVIOR
SOCIO-ECONCMIC PLANNING SCIENCES
ACADFMY OF MANAGEMENT.
ACADEMY OF MANAGEMENT. (CUMULATIVE INDEX)
ACADEMY OF MANAGEMENT. (REVIEW)
AMERICAN ECONCMIC REVIEW
AMERICAN BOONCMIC REVIEW. (SUPPLEMENT)
AMERICAN STATISTICVAL ASSOCIATION.
AMERICAN STATISTICAL ASSOCIATION. (CUMULATIVE INDEX)
AMERICAN STATISTICAL ASSOCIATION. (PUBLCATIONS)
AMERICAN STATISTICAL ASSOCIATION. (QUARTERLY PUBLICATIONS)
. AMERICAN STATISTICIAN

AMERTCAN STATISTICIAN. {CUMULATIVE INDEX)




JOURNAL OF BCONOMETRICS. (CUMULATIVE INDEX)
JOURNAL OF ECONDMICS AND BUSINESS
JOURNAL OF ENVIRONMENTALECONCMICS AND MANAGEMENT
JOURNAL CF ENVIRONMENTAL ENGINEERING. (COPY 2)
JOURNAL OF INDUSTRIAL ECONCMICS
JOURMAL OF INDUSTRIAL RELATIONS
JOURNAL OF MARKETING

. JOURNAL OF MARKETING. (CUMULATIVE INDEX)
JOURNAL CF MARRETING RESEARCH
JOURMAL OF MARRETING RESEARCH. (CUMULATIVE INDEX )
JOURNAL OF MONEY, CREDIT AND BANKING

JOURNAL OF OCCUPATIONAL PSYCHOLOGY

JOURNAL OF RETAIL BANKING

JOURNAL OF RETAILING. (CUMULATIVE INDEX)

JOURNAL OF SYSTEMS MANAGEMENT

JOURMBL OF SYSTEMS MANAGEMENT. (CUMULATIVE INDEX)
MANAGEMENT SCIENCE

MANAGEMENT SCIENCE.(CUMULATIVE INDEX)

MINI - MICRO SYSTEMS

MODERN MATERIALS HANDLING




JOURNALS TO BE SEARCHED

(up to 20 years)

IIE

&FHE Transactions

Industrial Engineering

International Journal of Production Research

1BM Systems Journal

The Logistics and Transportation Review

Naval Research Logistics Quarterly se& Documuars

Operations Research

Operatlo:; Research Qum;y‘ GUARTE &L/

Management Sclence

Interfaces

SIAM Review (SIAM - Society for Industrial & Applied Mathematics)
SIAM Journal %&Applied Mathematics. So</&7Y Fer INDUS & APPL . MATH
Journal of Regional Science

Journal of Farm Economics /,ff,déf,é_ JNe OF A&l Econ .
Geographical Analysis

International Economic Review

Econometrica

Journal of the American Institute of Planners
Mathematical Programming

Networks

Transportation Science

Productivity Measurement Review

Manufacturing Productivity Frontiers

Productivity Perspectives

Sloan Management Review

Harvard Business Review

California Management Review

American Economic Review

Review of Economics and Statistices

Public Administration Review

Administrative Science Quarterly

American Statistical Association Journal




JOURNALS TOQ BE SEARCHED

(up to 20 years)

. -/3'3. The Conference Board Record ACcROSS HE DBoARD

v/ 34. Monthly Labor Review
7 /;3 Journal of Amefican Statistical Association Ca,ed 3 oL L M?aL._r
» 3t. London and Cambridge Economic Bulletin
v 37. Management Review
v 38, The Economic Journal
v~ 39. Economic Record
/‘&O. Southern Economic Journal
v 4l. Journal of Economic Literature
v 42. Review EnEIncome and Wealth
/&3‘. Business Economics
v 446. Financial Executive
5 (17 0 45, fﬁﬁ:ﬁ:igah Business Review

v’ 4. Management Focus

47. Management Services

48. TFactory becowe iHModern mmu{&dc died 1
49, Management Accounting

e N

50. Organizational Dynamics
51. Business Horizons .
52. The Acadamy of Management Review ' A
Academy of Management , JOURNAL

54. Dissertation Abstracts .
55. Management Records WbT AVew 394.5‘ f’“‘s'j'

56. Supervisory Management

v
v
_
v 53
v
J
v

57. Personnel

and ﬂl.m\' .
.~ 58. Sales/Management




v 1.
o 2.
v 3.
/b

VA
1.

Vg,

v'9.

O 10.

3

11.
12.

OTHER SOURCES FOR INFCAMATION RELATING TO

) PRODUCTIVITY TOPICS

National Bureau of Economic Research (NBER)

National Industrial Conference Board (NICB)

International Labor Qffice

U.S. Dept. of Labor, Bureau of Labor Statiscics (BLS) C;~m4rvn
Organization for European Economic Co-operation (QEEC)
Organization for European Community Development (OQECD) S&Q,.
U.S. Congress, Joint Economic Committee C’W“jp -

U.S5. Office of Management and Budget (L'““iﬂ'

U.S5. Bureau of the Budget

Dept. of Employment Gazette - Great Britain Weekly Magazine,
British Government Publication

British Institute of Managemeﬁt Magazine Wor (¥ diRewc#d

King's Fund for Hospitals - National Healch Service Publications
Edgeware Rd. '
Near Westway
London, W 2

or

Regicnal Health Authorities
Management Services Division
Eastbourn Terr.

London W 2




REFERENCES FOKR ERGONOMICS
AND BID.XXX ENGINEERING

. / ACATA ORTHOPAEDICS SCANDINAVICA
. ACATA FHYSIOLOGICA SCANDINAVICA
, ACCIDENT ANALYSIS AND PREVENTION
J ACOUSTICAL SOCIETY OF AMERICA JOURNAL
ACTA BIO THECORTICA f

v ' _
/4% ADVANCES IN MARINE BIOLOGY . i
 MYAEROSPACE MEDICINE ~4v 4TI oV, SPACE X ENVIRIN MED.

AEROSPACE SAFETY vELY(N& StreTy : -
AGING AND HUMAN DEVELOPHENT ViNT, Wb Asae- ¥ Haspd gev.
ALIE TRANSACTIONS AM.TwsT. [4OuST. ENC . CedY. BY Y[LE Teans
AMEKICAN INDUSTRIAL HYGIENE ASS. JOURNAL '
AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY
AMERICAN JOURNAL OF PHYSIOLOGY '
AMERICAN JOURNAL OF PSYCHDANALYSIS
AMERICAN JOURNAL OF PSYCHOLOGY
AMERICAN SCIENTIST J/ : .
 AMERICAN VOCATIOMAL JOURNAL JOCEeD
/ ANNALS OF BIOMEDICAL ENGINEERING
./ ANNALS OF HUMAN .HI0LOGY ' .
&0 _—— ANNALS NEW YORK ACADEMY OF SCIENCE ‘
NA / APPLIED ERGONOMICS
gg ARBEITSFHYSIOLOGY
g
»
9

LT L SAN

ARTIFICIAL LIMES

ARMY RESEARCH AND DEVELOPMENT
ATMOSPHERIC ENVIRONMENT
AUSTRALIAN JOURNAL OF FHYSIOLOGY

~ AUSTRALIAN JOURNAL OF Ff.YCHOLOGY
~/ BCHAVIOR RESCARCH METHOD'S AND INSTRUMENTATION = Com parems
O HIDDYNAMICS -
¥ KIOTECHNOLOGY AND EIOENGINEERING
BIOSYSTEMS
KIOLOGICAL HULLETIN
RIOFHYSICAL JOURNAL ' ' :
KIOFHYSICAL KIOENGINEERING AND MEDICAL INSTRUMENTATION
IRAIN
ERITISH JOURNAL OF INIDUSTRIAL RELATIONS - .
ERITISH JOURNAL OF FROTECTIVE PSYCHOLOGY AND TOXICOLOGY
EULLETIN OF MATHEMATICAL E10LOGY
COLUMIIA HUMAN RIGHTS REVIEW - (cAw)
COMPUTERS AND KIOMEDRICAL. RESEARCH .
COMFUTERS AND INDUSTRIAL ENGINEERING o
COMPUTERS AND FEOPLE .
COMFUTERS AND HUMANITIES o
DHEW(US DEFT. OF HEALTH, EDUCATION AND WELFARE) C,qu,;
DISABLED U.S.A T o '
ELECTROENCEPHALUGRAPHY AND CLINICAL NEURGFHYSIOLOGY
ENGINEERING CYERERNETICS . B
ENGINEERING MATERIAL AND DESIGN
. . ENVIRONMENT :
© ENVIRONMENT AND CONTROL
v ENVIRONMENTAL SCIENCE AND TECHNOLOGY
v~ ERGONOMICS
*  FENERAL FROCEEDINGS
. . FEDERAL REGISTER
7 HERALD OF THE ACADEMY OF SCIENCE USSR
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/ HAUMAN DEVELOFMENT . . _
~ RUMAN FACTORS - - L 3 A
¥ HUMAN RELATIONS_ . ————_ — = o .
./ 1EEEvHIDMEUICAL ENGINEERINszﬁgnsaCTloNSQﬂ'
© ILLUMINATING ENGINEERING CISHT(Ne DEsww < APPL
/ INIUSTRIAL INGINEERING _ S
_ @ INDUSTRIAL DESIGN MAE, .

? INSTITUTIONAL MECHANICAL ENGINEERING LONDON PROCEEDINGS

. INTERNATIONAL JOURNAL OF ENGINEERING SCIENCE

.~ INTERNATIONAL JOURNAL OF ENVIRONMENTAL STUNIES /r4f.

. INTERNATIONAL JOURNAL OF PRODUCTION RESEARCH Njf

. JAPANEES JOURNAL OF APPLIED FHYSICS Mam Macl s
¥ JOURNAL OF AFGOUSTICAL SOCIETY OF AMERICA

~~ JOURNAL OF ANATONMY Coe
.~ JOURNAL OF ANALYTICAL FSYCHOLOOY o
.~ JOURNAL OF APPLIED HEHAVIDK ANALYSIS '

“ JOUKNAL OF APPLIED FSYCHOLOGY = e
JOUKNAL OF APPLIED PHYS1OLOGY . .
JOURNAL OF AVIATION MEBIGINESPsCE ¥ &w/i AW ME.
JOURNAL OF EIDHECKANICS

JOURNAL OF EIOMEDICAL MATERIAL RESEARCH

JOURNAL OF HONE AND JOINT SURGERY

JOURNAL OF ENGINEEKING PSYCROLOGY

JOURNAL OF ENGINEFRING FHYSICS
JOURNAL OF EXMERIMCNTAL FSYCHOLOGY
JOURNAL OF HUMAN EVOLUTION -
JOURNAL OF HUMANISTIC FSYCHOLOGY -~
JOURNAL OF INDUSTRIAL ENGINCERING wew ~ILE €445
JOURNAL OF INIUSTRIAL FHYSIOLOGY
. JOURNAL OF INDUSTIAL FSYCHOLOGY
.~ "JOURNAL OF MEDICAL ENGINCERING AND TECHNOLOGY
JOURNAL OF OCCUFATICONAL MELICINNE :
JOURNAL OF FHYSIOLOGY
JOURNAL OF PLANNING ANI ENVIKONMENTAL LAW (LA W)
JOURNAL OF SAFETY RESEARCH
JOURNAL OF SMEECH aND HEERING DISORIERS
JOURNAL OF THEORITICAL EIOLQGY
LANCET
MEDICAL AND EILOBICAL ENGINCERING
MENICAL JOURNAL AUSTRALLIAN
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7~ NEW SCIENEE SCIENTST

v’ DCCUFATIONAL HAZARDS

~ OCCUFATIONAL HEALTH AND SAFETY

»~ FERCETUAL AND MOTOR SKILLS

s/ FHYSICAL THERAFY

s/ FHYSIOLOGICAL REVIEWS

” FROCEEDINGS ROYAL SOCIETY,S.E.

0 FROSTHETICS ANL 'ORTHOTICS CLINIC
PROSTHETIC INST. MECH. ENGINEERING
QUARTERLY JOURNAL OF EXFPERIMENTAL PHYSIOLOGY

b© KREHARILITATION COUNCELING HULLETIN

v~ REHARILITATION LITERhTURE

» KEHAKRILITATION RECORD S&£& LDOCUMBNTS

~ REMOT. SENSING OF r—:wmuunsnr s

~ KESEAFICH QUARTERLY Foa &xSrCEe X 5 Pe

v’ SCANLINAVIAN JouaNﬁL:a:HﬂBILITﬁTmN MEDICAL

/ SCIENTIFIC AMERICAN -

THE JOURNAL OF METHODS-TIME HEhSUF\EHENTS
WORK ENUIEDNHENT -HEALTH .
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Appendix VI

Summary of Faculty Research

and Scholarly Activity




Oscar Adaniya

{Ph.D. Georgia Tech 1983)

Books: None

Jurled or refereed publicationms:

1 Submitted

Conference Proceedings, Non-refereed Publications and Presentations

1983: 1
1982: 2
1981: 2
1980: 1

Supervisory Role:

Supervised M.S. Projects

Shihab Asfour

Publications

Books, Moncgraphs and Manuals:

1985: 6 - Articles in books
1984: 2 -~ Articles in bocks

Refereed Journmal Articles:

1985: 1
1984: 1
1983: 3
1982: 1
1980: 1

Proceedings Articles:

1985:
1984:
1983:
1982:
1981:
1980:
1979:
1978:

PO = NG




Shihab Asfour
Publicatious

Continued

Presentations:

1984: 3
1983: 1
1981: 1

Master's Thesis:

1983: 2
In progress: 3

Ph.D. Dissertations

In progress: 3
Editorial:

Refereed papers for the Human Factors Journal and Computers and

Industrial Engineering Journal. Reviewed "HUman Factors in Engineering Design"
by McCormick & Sanders for McGraw-Hill Company. 8 g Design

Nourredine Boubekri

Books, Monographs and Manuals:

1985: 1

Juried or Referred Journal Articles:

1985: 1

Other Publications:

1985: 4
1984: 1

Editorial
None
Thesis:

None but directed several student projects




Keebom Kang

(Ph.D. Purdue, 1984)

Books, Monographs or Manuals: None

Juried or Refereed Journals:

1985: 1Two in Preparation

Conference Preoceedings and other Publicatioms:

1984: 1
1983: 3
Editorial:

Referee for Simulation, IEEE Proceedings

Presentations:

1985: 2

Graduate Supervisory Role:

Member Ph.D. Committee

Tarek M. Khalil

{Ph.D. Texas Tech, 1969)

Books, Monographs, Manuals:

1985:
1984:
1983:
1982:
1981:
1980:

{contributions to bocks, in press)

{editor of a project hope meeting proceeding)
" L1 1 1" " "

[l i

Juried or Refereed Journal Articles:

1985: 1 + 1l accepted + 3 (submitted)

1984: 1
1983:

1982: 2
1981: 3

Conference Proceedings and other Publications:

1985: 4 accepted
1984: 8§
1983: 3
1982: 4
2

1981;




Tarek M. Khalil
Continued

Editorial:

Editor special issue (HFS), McGraw Hill Book Co, Int'l Journai of Prod. Res.
Simulation, Computers and Industrial Engineering, Interfaces

Presentations:

Over 60 presentations over the past 5 years

Supervisory Role:

Post Doctoral: 2
Doctoral Level: &4 in progress
2 previous

M.5. Tehesis: 4 in progress
13 previous

M.S. Research Projects: over 15 M.S. projects

C. N. Kurucz

{Ph.D. Suny Buffalo, 1969)

Books and Monographs:

1982: 1

Juried Refereed Journal Articles:

1983: 1
1977 2
1976: 1

Conference Proceedings and other Publications:

1980: 1
1977: 3
1976: 2

Editorial:

Journal of Computers and Operations Research




C. N. Kurucz
(Ph.D. Suny Buffalo, 1969)

. Continued

Supervisory Role:

2 Ph.D.'s over 15 M.S5. Students

J. Moder
(Ph.D. North Westerm 1950)

Bocks: Monographs, Manuals

1984-85: 1 Monograph in Preparation
1983: 1 (3rd edition)

1982: 2

1981: 2

1978: ¥

1677: 1 (Handbook)

Juried or Refereed Publications

. 1980: 2

R. Rodriguez

( Ph.D. Georgia Tech 1983}
Books: None

Juried or Refereed Publications:

2 Submitted | in Preparation

Other Publicatiomns:

1877: 1
1974: 1

1985: 1 2 Submitted

Supervisory Role:

Supervised several M.S5. Thesis and Students Projects




David J. Sumanth

(Ph.D., IIT 1979)

Books, Monographs, Manuals:

1984-85: 1
1983-84: 2
1981-82: 3
1980-81: 1

Juried or Refereed Publications:

1984-85: 1
1983-84: 1

Conf. Papers and Other Research Reports:

1984=-85:
1983-84:
1982-83:
1981-82:
1980-81:
1979-80:

Wi lh — =k

M.S5. Thesis

1981-85: 1
1983-84: 1
Ph.D. Thesis

1984-85: 1
1983-84: 1

M.S. Research Projects

1983-84: 8
1982-83: 3
1981-82: 3
1980-81: 4
1979-80: 1

Earl L. Wiener
{Ph.D., Ohio State U,, 1961)

Book, Monographs and Manuals:

1984: 1
1982: 1

Juried or Refereed Publications:

1984-85: 2
1983: 1
1982: 1
1981: 1




Earl L. Wiener
.‘ {(Ph.D., Ohio State U. 1961)
Continued

Conference Proceedings and other Publications:

1984-85: 1
1983: 2
1981: 1

Editorial:

IIE Transactions, Journal of Safety Research, Accident Analysis and
Prevention, Human Factors Society Chairman of Publication Committee

and Managing Editor

Presentations:

Many Presentations to Local and Nationmal Groups Over the Past 5 years.

Supervisory Role:

Supervised both Ph.D. and M.S5. Students




Appendix VII

Incremental Cost/Revenue Analysis




. : Ph.D. Program in Industrial Engineering Dept.

Expected Student Population

New 01d . Total _ Graduating - Year-eﬁd
Fiscal Year Students Students Students Students Students
June "85 - May '86 5 0 5 0 5
June '86 - May '87 5 5 10 0 10
June '8§7 - May '88 6 10 16 2 14
June '88 - May '89 8 14 22 4 18
June '89 - May 'Y0 8 18 26 4 20

Expected Increases in Faculcy*

# Faculty Total Cumulative Faculty
ciscal Year Added Faculty Added Cost
June '85 - May '86 0 0 0
June '86 - May '87 0 0 0
June '87 - May '88 0 0 0
June '88 - May '89 1 1 $32,000
June '89 - May '90 0 1 $32,000

Expected Increases in Teaching Assistants (TA's)

# TA's Total Cumulative TA

Fiscal Year Added ‘TA's Needed Cost
June "853 - May '86 2 2 $ 22,000
June '86 - May '87 1 3 $ 33,000
june '87 - May '88 1 4 $ 44,000
‘;une '88 - May '89 0 A $ 44,000
sune '89 - May '90 0 4 $ 44,000

*Note: The relief required for faculty will be covered by TA's.
Iv.?t
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Grants & Contracts received 1975-76 Annual Report

Department No. of Faculty® Contracted $/Faculty
. Research
Received
AREP (Architecture) 33 _ $ 92,934 " $ 2,886
Biomedical Engr. 2 - 38,550 19,275
Civil Engr. ‘ 10 - . 93,740 - 9,374
Electrical Engr. 9 © 45,075 ' 5,008
Industrial Engr. 2 67,445 33,723

Mechanical Engr. 11 995,961 90,542

) 1976-77 Annual Report
AAEP (Architecture) 28 159,385 5,692

Biomedical Engr. 2 13,000 6,500
civil Engr. | 10 ' 328,005 32,800
Electrical Engr. 9 | o 22,654 v 2,517
Industrial Engr. 2 52,778 26,389
Mechanical Engr. 12 - 505,045 42,087

*persons with teaching contracts (not FTE)



SUBMITTED SPONSORED PROJECTS
1978 - 1984
Industrial Engineering

——— e e o —— — ——— o —— o —— o ——— ——— A — ——— — i dmm — —— ot v . — — m —ww o - —

PRINCIPAL TITLE OF AGENCY

INVESTIGATOR PROJECT NAME BUDGET YEAR

Dr. Sumanth Presidential Young 6/27/83 to $ 125,000 TOT. 1984
Investigator Award NSF

Ors. Khalil and Effects of Environmental  11/30/82 $ 229,596 TOT.

Asfour Conditions and Circadian pDoD

Rhythm Disruption of
Human Performance

Drs. Khalil and Rehabilitation Engineering 5/2/83 $ 81,666
Asfour Center - Improving (over 2,000,000) TOT
Rehabilitation for
Low Back Pain

Dr. Rosomoff Low Back Pain Assessment 6/23/82 $ 150,000 TOT.
(School of Medicine) : : Social
Sec. Adm.
Dr. Sumanth Evaluation of Robot 11/30/82 78,198 TOT.
Performance DOD
Dr. Sumanth Productivity Planning 8/6/81 $ 101,702 TOT.
. in Companies NSF
New Proposal
Dr. Asfour Determination of Clima- 5/17/82 3,525 TOT. 1682
tolegical Conditions American Can
in a Typical Dry Food Co.
Warehouse
Or. Adaniya Research Initiation 5/18/82 5,000 TOT.
Grant Proposal-QOscar
Adaniya
Prof. Kromp Initiation of Energy 8/21/80 12,890 TOT.

Conservation and Manage- Govenor's Energy
ment Programs for Elec- Office-State of
tronics, Garment & Shoe Florida
Industries South Florida

Area



SUBMITTED SPONSCRED PROVJECTS (CONT'D.)

1978 - 1984
Industrial Engineering

__,..__.__—-——-—————_—_.-————-_——.‘._—--ﬂ--——.——————-——..—_—_—_
—

PRINCIPAL TITLE OF AGENCY  gupeeT
INVESTIGATOR PROJECT NAME
Prof. Sanii "Hands-On" Experience 1in 2/26/81 $ 39,981 T10T.
+ Operating and Programming NS
of Numerically Controlled
Machine Tools
Or. Khalil Vibration Effects on 2/26/81 $ 77,403 TOT,
D:. Greco / Muscular Performance U.S. Army
Dr. Khalil Study for Vibration Effects 9/8/78 $ 94,264 TOT
' on Muscular Performance U.S. Army ’ :
Aviation
Rasearch
Lab. (new
project)
Dr. Khalil Occupation Safety and 10/28/78  $5,358,523 TOT
Health Educational Resource NIQSH
Center
Prof. Kromp Pre-Freshman Enrichment 11/3/78
Program in Eng. for Dept, of
Minorities : chergy
(New §) $ 24,480 TOT.
Prof. Kromp Electro-Cracking Injector 5/24/79
for Improving Gas Mileage OCE
(New $) $ 49,985 TOT.
Or. Kurucz National Crash Severity 5/11/79 $224,742 TOT.
Study (Renewal)

-——-——.——u——-——.——-—————————_——————.———-—-——-—————————--—4
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A Ph.D. PROGRAM IN ERGONOMICS

o " The faculty members of the Department of Industrial Engineering
U . - request the University's approval to establish the Ph.D. Program
L in Ergonomics with formal participation of the Departments of
' 2 Management Science and Neurological Surgery. This request is
predicated on the following important bases:

1) The Ergonomics area is interdisciplinary in nature. It
is closely allied with the fields of Psychology,
Physiology, Anatomy, Epidemioclogy and Engineering. The
University of Miami offerings in these areas and 1in
collateral fields are extremely powerful.

: 2) Existing faculty members with very strong academic
g . credentials, and outstanding national and international
NI reputation.
s it
3) The Department has a demonstrated capability to
initiate such a program. ‘
Existing Faculty*
The faculty members involved in the Ergonomics Program are:
Dr. T.M. Khalil (IEN), Dr. S.S. Asfour (IEN), Dr. D. Sumanth
(IEN), Vincent Omachonu (IEN),Dr. M. Goldberg (Neurological
« - Surgery), Dr. E. Wiener (MAS/IEN), Dr. C. Kurucz (MAS/IEN), Dr.
. J. Moder (MAS/IEN, emeritus), Dr. M. Rhodes (adjunct), and Dr. C.
i Pffafenberger (adjunct)
[ h
Drs. Khalil, Asfour, Goldberg, Wiener, Sumanth, and Omachonu are
primary faculty and are capable of supervising Ph.D. candidates.
One faculty member is on a terminal contract and his position
will be filled with a candidate qualified in this field. Drs.
Moder, Kurucz, Rhodes, and Pfaffenberger are valuable resources
for teaching courses and participating in supervisory committees.
Dr. Khalil is an internationally recognized authority in
Ergonomics. He received several major professional awards for
his contribution to the field; these include:
1) The Human Factors Society's Jack A. Kraft Award "For
. Significant Efforts to Extend the Applications of Human
) 3 Factors to new or Unique Areas of Endeavor."”
' t
‘ 2) The First Institute of Industrial Engineers Division
Award "For Significant Accomplishments in the Theory
and Applications of Ergonomics".
3) The Institute of Industrial Engineers Fellow Award "For
Professional Leadership and Outstanding Contributions
to Industrial Engineering".
o
B *Department of Management Science and Department of Neurological
e Surgery note of formal participation in the program are given in

Exhibit 4.




In the academic year 86-87 alone, Dr. Khalil has authored or co-
authored with colleagues and graduate students four papers in
refereed journals, four papers in published books, two papers in
edited journals and five papers in conference proceedings. This
reflects the level of his commitment and involvement in graduate
education and research. He is currently supervising the
dissertation of two Ph.D. candidates under the Graduate School's
interdepartmental Ph.D. program. Both expect to defend their
dissertations this semester.

pr. Asfour is an Associate Professor in the Department of
Industrial Engineering. He 1is nationally recongnized in the
field of Ergonomics and is a founding member of the International
Ergonomics Foundation. He is the Conference Chairman of the
Third International Conference on Industrial Ergonomics and
Safety to be held in Miami, Florida in 1987. He is the sole
editor of selected conference papers to be published by North
Holland in June 1987. Dr. Asfour is an excellent teacher and an
outstanding scholar. In the past five years alone he has
published thirteen papers in refereed journals, 18 papers in
published books or monograms and more than 27 papers in
conference proceedings. He currently chairs two Ph.D. Committees
under the Interdepartmental Ph.D. Program. One of the candidates
will be defending his Dissertation this semester.

Dr. Myron Goldberg is a Research Assistant Professor in the
Department of Neurological Surgery. Dr. Goldberg serves as the
clinical supervisor of the Ergonomics Division of the
Comprehensive Pain and Rehabilitation Center. The CPRC is an
Internationally recognized health care delivery facility with
outstanding reputation for its unique approaches and the
implementation of cutting edge research findings into the
delivery of care to patients with back pain and musculoskeletal
injuries. The Center's work has been featured in Life Magazine,
CBS News, The New Yorker, The Miami Herald, People's Magazine and
many others.

The CPRC is truly an interdisciplinary organization with about

168 professionals involved in its activities. These 1include
M.D.'s, Psychologists (Ph.D.'s), Physical, Occupational and
Vocational Therapists and Nursing. The Ergonomics Division is

the main research and application area of the Center's
activities. This Division is directed by Drs. Khalil and Asfour
and manned by Industrial Engineering graduate students. Dr.
Goldberg, as the clinical supervisor, interacts daily with IEN
graduate students and supervises many of their projects. He
works very closely with Dr. Khalil and Asfour and is a member of
graduate committees of at least four IEN graduate students. Dr.
Goldberg has published excellent papers in refereed journals and
he is just being submitted for membership to a graduate faculty




status. He 1is certainly capable, willing and indeed is a
valuable source to graduate dissertation committees in the
Department of Industrial Engineering.

It should be noted here that several other extremely well
qualified faculty members in the Comprehensive Pain and
Rehabilitation Center do serve on graduate committees of IEN
students. These include Dr. Hubert Rosomoff and Dr. David
Fishbain. They provide valuable resources to research and
graduate work in Ergonomics that have not been listed in the
documentation provided with the initial Ph.D. Proposal.

pr. Earl Wiener, Professor of Management Science and Industrial
Engineering 1is a nationally and internationally recognized
authority in Human Factors/Ergonomics. Dr. Wiener has served as
Chairman of Publications and managing editor of the Human Factors
Society from 1983~1987. He is a member of the executive board of
the Society and is a fellow of the Society. Dr. Wiener has been
a member of the Industrial Engineering Faculty since 18962. He
served on the editorial board of the Industrial Engineering
Transactions for many years. He joined the School of Business
Administration together with other members of the Department of
Industrial Engineering when the University was considering the
abolishment of the School of Engineering in the seventies. Dr.
Wiener continued his research in the area of human factors which
is closely associated with the intellectual base existent in the
Department of Industrial Engineering. Together with Drs. Moder
and Kurucz they continued to teach IEN students, participate in
accreditation efforts of the College of Engineering and provide
valuable academic support to IEN students.

Prs. Moder, Kurucz and Wiener still teach required undergraduate
and graduate courses in the Industrial Engineering curriculum.
They participate in graduate research committees of Industrial
Engineering students and are involved in professional activities
of the Institute of Industrial Engineers, The Human Factors
Society and the Department of Industrial Engineering. Their
involvement is by no means considered "cosmetic”. They are part
of the intellectual and resource base that strongly influence our
students.

With the establishment of a Ph.D. Program in Ergonomics, Dr.
Wwiener will be in a position to chair or participate in Ph.D.
dissertation committees of graduate students. He will have
access to students that are well prepared in the same field and
areas of interest that he has. This is a condition that does not
exist in his current primary appointment department. Although
Drs. Moder and Kurucz do not teach Ergonomics courses, their
knowledge and teaching in the statistics area is an essential
ingredient in supporting the experimental research work in
Ergonomics. They are valuable resources for graduate committee
work.




Dr. David Sumanth is an Associate Professor in the department.
He is nationally recognized in the area of Productivity Research.
He Jjust completed the editing of a book published by Elsevier

Book Company based on refereced papers of the International
Conference on Productivity Research, which he chaired. Dr.
Sumanth has published another leading book on Productivity
Engineering and Management. One of his major areas of interest
is  white collar productivity. Major productivity improvement
effort is based on Ergonomics research and applications.

Vincent Omachonu who obtained a M.S. degree from Columbia besides
his M.S. degree from Miami, taught graduate and undergraduate
Human Factors courses at the Polytechnic University in New York
for four years. He established the Ergonomics Laboratory for the
University and supervised both graduate and undergraduate student
projects in this area. He has completed the writing of his
dissertation and will defend it in New York this March. His
education, training, and academic experience certainly more than
qualify him to contribute to our Ph.D. Program in the very near
future. He wrote three research proposals since he joined our
faculty 1last semester. He also has two papers accepted for
publication in a book to appear soon.

A new position will Dbecome available in the near future.
Recruitment for a new faculty member to replace him has already
begun.

ansg,l_t.an.L'&BﬁaQIi

The external consultant's report (Exhibit 3) made by Dr. Tillman, a
chairman of a well established Ph.D.- granting Department for more
than 20 years, and Dr. Chaffin, the best recognized Ergonomics
researcher in the U.S. and former Chairman of the IE Department at
the University of Michigan, clearly establishes the Department's
ability to grant the Ph.D. degree in Ergonomics. A copy of their
findings related to the Ergonomics concentration 1is enclosed
herewith for convenience. The graduate council committees upon
exhaustive review of the program and its supporting components
ascertained that the proposed program in this concentration is
indeed a strong and viable program to be worthy of immediate
implementation.

'Bgs_e_ar_c_h.&gggx_t

The Department of Industrial Engineering is an undergraduate and
graduate degree granting department. It enrolls about 170
undergraduate students and over 65 graduate students. Some of
those are ernrolled in the highly successful MSIE/MBA Weekend
Program.




Traditionally, support for the department was not derived from
research sources. The department receives state funding for its
undergraduate Manufactur ing Option Program and tuition revenues
from the highly successful MSIE/MBA weekend program.

The department is changing jts focus to strengthen faculty
research and increase scholarly output. Remarkable progress has
. been achieved in a short period of time. Outside sources of
support this academic year included direct grants received from
companies and research agencies (Exhibit 1) as well as program
support for the Ergonomics Division of the CPRC (Exhibit 2).
These outside sources have been adequate for the support of
twelve graduate students in the Ergonomics area of concentration.

Program support in Ergonomics in the Comprehensive Pain and
Rehabilitation Center (CPRC) is provided for unique collaborative
research and application effort in the rehabilitation of
musculoskeletal injuries and low back pain., This is a continuing
activity of the Ergonomics Division, a major division of the
center. The division is funded annually at the level of $15@.,000
and is considered a mainstream activity rather than a single task
oriented research activity. The Ergonomics Division is managed
by Dr. Khalil as Division Chief, Dr. Asfour as Assistant Chief,
and Dr. Goldberg as a clinical supervisor. The division offices
and laboratories are located in Southshore Hospital on Miami
Beach. Interdisciplinary research work conducted in these
laboratories has led to many publications in refereed journals,
and national and international conference proceedings. Published
work has attracted international recognition to the center's
activity. Two master's theses have been completed and one Ph.D
dissertation is in its final stages of completion this semester
as a result of research work within the division. Drs. Khalil
and Asfour are supported 25% each for their research activities
within the division. Dr. Goldberg is a full-time research
assistant professor with his major appointment in the Department
of Neurological Surgery and secondary appointment in Industrial
Engineering.

Dr. Wiener, a wvalued colleague in the Ergonomics field and a
participant in our effort, has an outside contract with NASA at
the level of $1060,008 this year. Even though Dr. Wiener's
primary appointment is in a different department, in the future
he is expected to be able to supervise and/or support a graduate
student pursuing a Ph.D. in the field. It should be noted that
Dr. Wiener's initial appointment in the University was in the
Industrial Engineering Department. He continues to hold the rank
of a professor in the department as a secondary appointment. He
teaches valuable graduate experimental statistics courses that
are required of students working on a Ph.D. in Ergonomics.




Graduate School Endorsement

The Graduate School has approved the Ph.D. program in Ergonomics
amd notification have been sent to the Faculty Senate (Exhibit 5).

Recomendations

The existing strength in faculty and available resources indicate
that a Ph.D. program in Ergonomics is indeed viable. Based on
all these facts provided, the faculty of the Department of
Industrial Engineering with the formal particiaption of the
Department of Neurological Surgery and Management Science wurges
the adoption of the following:

Establish a Ph.D. Program in Ergonomics. Admission to the
Program will be limited to three new students per year
for the first three years.




- ERGONOMICS TRACK

The ergononics track of the Ph.D. Program will not only prepare -
the students in the recognized IE subjects, but also will provide
them with in depth knowledge in the methodologies and concepts of
ergonomics., This track will provide students with a strong pack-
ground .that will enable them to conduct advanced research in
Occupational Biomechanics, Work Physiology, Prevention and
Rehabilitation of Muscloskeletal Injuries,

CURRICULOMN STRUCTURE

students enrolling in the Ergonomics track of the Ph.D. Program
are expected to have completed the following courses (or

aquivalant) during their laster's Degree Program..

IEN Core
Courses

IEN 612 Design of Experiments
1ED 641 Applied Operations Research
IEN 657 Ergonomics & Occupational Biomechanics
IEN 660 Productivity iieasurement & Evaluation
1EN 547 Computer Simulation Systems

or IEM 647 Acvanced Computer Simulation Systems

Ergonomics
Concentration

IEN 557 !lan=-llachine Systems
TEN 558 Industrial Hyglene
ILZN 659 Work Physiology

Each Ph.D. student will be required to take at least 24 credits
out of the following list of Courses: :

IEN 551 Accident Prevention Systens

TEN 655 Advanced Seminar in Ergonomics

gilE 501 Unified Hedical Sclences I

BIIE 505 Into to Blomedical Instcumentation

BIE 580 Biowmedical Instrumentation

BilE 613 Application of Computera in !ledicine

EPH 621 Clironic Disease EpidemiolQgy

HAS 606 llonparametric Statistica

PSY 606 tultiple Ragression & Mylgivariate Statistics

PSY 614 Sensory Processes

The student's Advisory Committee may recommend additional®courses
to suit the student's background and program objectives.

L




EXHIBIT 1

GRANTS RECEIVED SINCE THE START OF FISCAL YEAR 86-87

{(Round Figures)

American Can $7,000 Asfour
Ryder System 7,500 adaniya
Allen Morris 6,000 Sumanth
Interamerican Bank 4,300 Khalil
Burger King 6,000 Khalil
Frank B. Hall 5,000 Khalil
Research Support 5,000 Omachonu
UMTA 73,000 Sumanth
FP&L 4,800 Kang
$118,600

*+ Dr. Wiener, a member of the faculty of the Department of
Management Science, has a secondary appointment in Industrial
Engineering. He is a member of the Ph.D, Program Committee and
is qualified and interested in the supervision of TIEN Ph.D.
dissertations. Dr. Wiener is sponsored by NASA at the level of
$100,000.




EXHIBIT 2

PROGRAM SUPPORT

ERGONOMICS IN REHABILITATION
AND LOW BACK PAIN

Comprehensive Pain and Rehabjilitation Center
(June 1, 1986 - May 31, 1987)

e Name $ (round figures)
" ¢, M. Khalil, Ph.D. 17,000
: S. Asfour, Ph.D. 17,000
M, Goldberg, Ph.D,* 26,000
(Estimated level of
direct involvement) (1/2 time @52,000)
g E, Moty - . 36,000 (Ph., D, Cardidate)
E. Bon * 30,000(M.8.I.B.Candidate)
S. Waly 3,000({M,8.I.E., Ph,D.,
Candidate) " ‘
A. Zaki 13,000 (M.8.I.E.Candidate)
L. Melean . 8,100 (M.8.I.E.,potential

Ph, D, candidate) _.
oy )

162,000

* Dr., Qoldberg is a research Assistant Professor ¥n the
Department of Neurclogical Surgery. He is the clinical super-
visor of the Exrgonomics Division, CPRC. He spends at least 1/2
time in research applications and supervision of graduate stu-
dents' work in Exrgomemics. ]




EXHIBIT 3

OUTSIDE CONSULTANTS REPORT

Ergencaics
This proposed program smphasizes the develcpment of the physiological
and bioaschanical knowledge necessary to ulontiu. evaluate ind manage

problens associated with the rehabilitation and retwrn to work of chronic

pain patiqote.
1. The research experience and training of Drs. Khalil and Ashford
provide the ability to offer effective 3rd level, special toplcs

courses In the methodologica) areas of werk physiology and

occupational blomechanics, and is a majJor positive factor in

recoanending this progras.
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3. The departaent has established s tradition of requiring students to
" take courees in supporting disciplises, and o structural barriers
appear to uui in such cross-disciplioe educatfon. The facult? were
knowledgeable of sppropriate graduate courses In peychology,
biomedical enginaering and epidesiology which would provide the
intellectual breadth necessary to perfors coptemporary ergononics
research. 'r.lu secondary appointasots of Dre. Wiener and Goldberg
further assiats in this regard.

3, The extensive and scholarly research and experience of. Drs. Khalil
and Altord is bighly appropriate and supportive of the proposed
ergononics Ph.D. progras. They provide the intel lectua) "%rltlcll
B8ss” necessary to assure that the students would receive adequ.te,
tﬁcly guidance and intellectuail stisulstion. Tiuir close reuauﬁh
collaboration with Dr. nold.bog_g. who has & nazral-hehavioral
background, will further facilitate the establishaent of a visble

. Ph.D. educational cnvl.ronnnt.

4. Present external fund:llng for ergonomics is barely adequste in
_qunntlti to support 3 to ¢ Ph.D. students each year. As a cgference.
Ergonosics Ph;D. graduates (ros Michigan require approximately three
years post amasters, and an average of $150,000 each (ie, salaries,
laboratory squipsent, computer time, supplies, subject fees, etc.).
To expand the progras at Mian! will require additiona) Internal student
salary support {(TA's and tuition grants) and_externnl funds (see
note & and below). |

ll. At present tha IE faculty {nstructional load cl between two to three
counu_/tul is too heavy to perait the faculty to recruit and develop

[ ?h.b. program in ergonomics. No more than 2 courles/tern‘_’shnu]d_be




. peraitted 1f s faculty mesber is sxpected to.-.rk with Ph.D. students.
Further, 1f that faculty ;ulm' bas any significant sponsored renearch
funde supporting himself or 8 Ph.D. student's research., be/she should
be r.!.lll‘ froa instruction commensurate with sormal guidelines (e,
20% salary support or 3 Ph.D. students being advised r-llenu & person
fros tesching a courss). 7
6. The pioaont application of ergonomics by this faculty is to

rchabututl.on and occupational health. This is unique and important.
NIOSH has utuud' e heed for more engineers educated in this field end
has mﬁl funding initiatives in research and training to pr;lota this
ares. Federal and state EEOC and rehabjlitation regulations are strong
incentives for cospanies and their foundstions to support this effort.
At beet, only five (Michigan. '!‘u'u.u Tech, Aubura, Ohfc State and VPI)
have l_: programs capable of the types of research proposed by this
faculty in ergonomice, thoug‘h- 'ur_w other IE prop-ins«ug_qgnte-plnnng
“such lﬁ uphuln (as llln.lt Michigan by the strong demand for Ph.D.
gradustes in this fleld). '

7. The present space and equipament available fn both the School of‘
Englnu.rlng and Comprehensive Pain and Rehabilitation Institute is
adeguatie to lﬁpport at aost & Ph.D. students in ergonomics, but some
lnc;dcn'tnl costs should be expected (eg, gensral suppu_u.vofrlce

space, TA support etc.). One issue that will ariee as the progras

growe in size is the adequacy of technican suppe:t to develop special

‘equipment and software. A dedicated (1/2 time)qualified technician

will be needed if more than a faw Ph.D, students arae axpected {in thie
highly experimental area.

ln Suympary, the ergonomics ressarch program applied to rehabilitation
9
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.and oncmtloml. health Iphnnlng in industry is wsl) developed a4, could
support a few Fh.D. studeats with sesll incresenta! costs (some faculty
released tims,supplies, TA appointsents, etc.). A viadble, progras should
invelve 8 sinisum of five Ph.D. students in ouonouﬁ. Several XS students
we met indiceted that with sose financial aild they would continue %P"’
studies toward a Ph.D. in ergonoaics. To allow the progrea to expand beyond
five etudante will require, ) the addition of s quslified faculty meaber
in ergonomics. 2) a significant increase in exterps} resqarch/training

°
funds, and & proportional incresse in TA, supplies mpace; and technician

support. ... .

o




EXHIBIT 4

Letters of notification of formal support and participation
in the Ph.D. program in Ergonomics.




