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SYSTEMS ENGINEERING AT VIRGINIA TECH

Origin and Historical Sketch

1968 VT Board of Visitors approves a unique two-dimensional organization structure for the College of Engineering.

1969
Systems Engineering (SE) chosen as one of 5 interdepartmental - interdisciplinary Technical Interest Groups.  Wolt Fabrycky named Founding Chairman.  Planning begins for MS and ME in SE.

1971 State council for Higher Education approves the MS and ME in SE as interdisciplinary degree programs.

1972
First MS degree in SE awarded to John Hart (BS in AE).  Hart goes on to become an MD.

1976 Ben Blanchard succeeds Fabrycky as Chairman and SE begins rapid off-campus growth.

1980’s
Enrollment in SE reaches approximately 250, with most being practicing professionals in Northern and Tidewater Virginia.

1995
Over 300 received Masters degrees in SE by 1996, with 30 to 35 graduating each of the prior several years.

1996
Blanchard follows Fabrycky into retirement and the SE program is placed administratively under Industrial and Systems Engineering. The project report / thesis requirement is eliminated.

2002
The number of SE graduates increases rapidly and by this date, numbered over 500.

Systems Engineering Program Structure

Three required courses:  ENGR 5004 - The SE Process, ENGR 5105 –   Applied SE, and ENGR 5904 – Project and Report or ENGR 5994 – Research and Thesis.

Four engineering domain courses:  At least 12 credits from the SE oriented courses in an engineering department (i.e., AOE, CE, IE, etc.).

Two other engineering domain courses:  At least 6 credits from the SE oriented courses in another engineering departments.

Non-engineering courses:  At least 3 credits outside of engineering.

Final oral examination:  A defense of the report or thesis before an interdisciplinary committee of three with general questioning.

Systems Engineering Organization Plan (after 1995-96)

After 1995-96, the plan was to shift the Systems Engineering graduate program administratively and fiscally from the Office of the Dean of Engineering to the Department of Industrial and Systems Engineering (ISE).  This change was documented in the PROGRAM DESCRIPTION AND CHARTER FOR THE INTERDISCIPLINARY GRADUATE PROGRAM IN SYSTEMS ENGINEERING, DATED  JULY 1996 (copies available from the author).

The plan was for Systems Engineering to continue as an interdisciplinary program within the College of Engineering, with each participating department playing an appropriate role.  Its academic intent and program characteristics were to continue to be guided by the Systems Engineering Advisory Committee (SEAC) of the College of Engineering.

ISE was given full administrative and fiscal responsibility for all resources necessary for program support (space, travel, support staff, etc.).  An appropriate balance was to be maintained between support resources and program needs, with the former linked to ISE and the latter linked to the College of Engineering SEAC and the VT Graduate School.
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SYSTEMS ENGINEERING IN THE UNITED STATES

Sixty four (64) institutions in the United States offer 124 academic programs in Systems Engineering (SE).  These programs may be classified into two broad categories, SE Centric and Domain Centric.

Systems Engineering Centric Programs (Category I)

Basic and advanced level programs leading to a bachelors or higher degree in Systems Engineering.  Included are only those programs where the major is designated only as Systems Engineering.  These Systems Engineering Centric programs are listed in the Category I Table below.

Category I.  Systems Engineering Centric Programs

University
Degree

Air Force Institute of Technology
M.S. in Systems Engineering

Boston University
Ph.D. in Systems Engineering

California State University
M.S. in Systems Engineering

Colorado School of Mines
M.E., M.S., Ph.D. in Engineering Systems

Cornell University
M.S. in Engineering / Systems Engineering Option

George Mason University
B.S., M.S. in Systems Engineering

George Washington University
B.S., M.S., in Systems Analysis and Engineering

Iowa State University
M.S. in Systems Engineering

Johns Hopkins University
M.S. in Systems Engineering

National Technological University
M.S. in Systems Engineering

Naval Postgraduate School
M.S. in Systems Engineering

Oakland University
B.S., M.S., Ph.D. in Systems Engineering

Polytechnic University - Farmingdale
M.S. in Systems Engineering

Portland State University
M.S. in Engineering / Systems Engineering 

Purdue University
M.S. in Systems Engineering

Rochester Institute of Technology
M.E. in Systems Engineering

Southern Methodist University
M.S. in Systems Engineering

Stevens Institute of Technology
M.E. in Systems Engineering and in System DOE 

U.S. Military Academy
B.S. in Systems Engineering

U.S. Naval Academy
B.S. in Systems Engineering

University of Alabama - Huntsville
M.S.E., Ph.D. in Systems Engineering

University of Arizona
B.S., M.S., Ph.D. in Systems Engineering

University of Arkansas at Little Rock
B.S. in Systems Engineering

University of Idaho
M.S. in Engineering / Systems Engineering Option

University of Illinois at Urbana-Champaign
M.S. in Systems Engineering / Engineering Design

University of Maryland 
M.S., M.E. in Systems Engineering

University of Massachusetts
M.S., D.Eng. in Systems Engineering

University of Missouri - Rolla
M.S. in Systems Engineering

University of Pennsylvania
B.S., M.S.E., Ph.D. in System Science and Eng.

University of Rhode Island
M.S., Ph.D. in Design / Systems

University of Southern California
M.S. in Systems Architecture and Engineering

University of Virginia
B.S., M.S., Ph.D. in Systems Engineering

Virginia Tech
M.S., M.E. in Systems Engineering

Washington University
B.S. in Systems Science and Engineering




Data was obtained from Peterson’s Guide to Graduate Programs in Engineering and Applied Sciences, Thompson Learning, 2003 and other sources.  Spreadsheets with more detail are available from the author.

Domain Centric Systems Engineering Programs (Category II)

Basic or advanced level programs leading to a bachelors, masters, or doctoral degree with the major designated as X and Systems Engineering, Systems and X Engineering, etc.  Included here are those academic programs naming systems engineering in the major.  Domain Centric Systems Engineering programs, with degree levels, are given in the Category II Table below.

Category II.  Domain Centric Systems Engineering Programs

University
Degree

Auburn University
B.S., M.S. in Manufacturing Systems Engineering, M.E., M.S., Ph.D. in Industrial and Systems Eng.

Boston University
M.S. in Computer Systems Engineering

California State University - Fullerton
M.S. in Electrical Engineering with concentration in Systems Engineering

Case Western Reserve University
B.S., M.S. in Systems and Control Engineering

Georgia Tech
B.S., M.S., Ph.D. in Industrialand Systems Engineering

Massachusetts Institute of Technology
M.S. in Systems Design and Management

New Jersey Institute of Technology
M.S. in Manufacturing Systems Engineering

North Carolina A and T University
B.S., M.S. in Industrial Engineering with concentration in Systems

Northeastern University 
M.S. in Computer Systems Engineering

Ohio State University
B.S., M.S., Ph.D. in Industrial and Systems Engineering

Ohio University
B.S., M.S. in Industrial and Manufacturing Systems Engineering

Polytechnic University
M.S. in Electrical and Computer Engineering

Purdue University
M.S. in Industrial Engineering with concentration in Systems

Rensselear Polytechnic University
M.S. in Manufacturing Systems Engineering, M.S., Ph.D. in Computer and Systems Engineering

Rutgers, The State University
B.S., M.S., Ph.D. in Industrial and Systems Engineering

San Jose State University
B.S., M.S. in Industrial and Systems Engineering

Stanford University
B.S., M.S. in Manufacturing Systems Engineering

Texas Tech University
M.S. in Systems and Engineering Management, M.S. in Manufacturing Systems and Engineering

University of Alabama - Huntsville
B.S., M.S.E., Ph.D. in Industrial and Systems Engineering

University of Arizona
B.S., M.S., Ph.D. in Systems and Industrial Engineering

University of Central Florida
B.S., M.S. in Industrial Engineering with concentration in Systems

University of Connecticut
M.S. in Electrical Engineering with concentration in Systems

University of Florida
B.S., M.S. in Industrial and Systems Engineering

University of Houston
M.S. in Electrical Engineering with concentration in Systems

University of Illinois
M.S. in Electrical Engineering with concentration in Systems

University of Memphis
B.S., M.S. in Industrial and Systems Engineering

University of Michigan Ann Arbor
M.S. in Industrial Engineering with concentration in Systems

University of Michigan-Dearborn
M.S. in Industrial Engineering with concentration in Manufacturing Systems

University of Minnesota
M.S. in Infrastructure Systems Engineering, M.S. in Manufacturing Systems Engineering

University of Pittsburgh
M.S. in Manufacturing Systems Engineering

University of Rhode Island
M.S. in Industrial Engineering, M.S. in Mechanical Engineering with concentration in Systems

University of South Florida
B.S., M.S.I.E., M.S.E.M., M.I.E., M.E., M.S.E., in Industrial and Management Systems Engineering

University of Southern California
B.S., M.S., Ph.D. in Industrial and Systems Engineering

University of Southern Colorado
B.S., M.E. in Industrial and Systems Engineering

University of St. Thomas
M.S. in Manufacturing Systems Engineering

Virginia Tech
B.S., M.S.,M.E., Ph.D., in Industrial and Systems Engineering 

Wichita State University
B.S., M.S. in Industrial Engineering with concentration in Systems Engineering 

Youngstown State University
B.S., M.S. in Industrial and Systems Engineering

Data was obtained from Peterson’s Guide to Graduate Programs in Engineering and Applied Sciences, Thompson Learning, 2003 and other sources. More detail is available from the author.

Analysis of Program Categories

There are 34 Institutions offering degree programs in the SE Centric (Category I) group.  The count by program level is as follows:







BS
MS
PhD

Program count
11  +   31  +   9
Total = 51

In Category II, there are 37 Institutions (some duplicate Category I institutions) offering Domain Centric SE programs across the array of domains as follows:

Domain Centric SE Programs


BS
MS
Ph.D
SE with Computer Engineering                                  3

SE with Control Engineering                          1          1

SE with Electrical Engineering                                   5

SE with Industrial Engineering                     15         23        8

SE with Management Engineering                  1          3

SE with Manufacturing Engineering               1         11        1







Totals

18        46        9   =  73

THE ACCREDITATION BOARD FOR

ENGINEERING AND TECHNOLOGY

The Accreditation Board for Engineering and Technology (ABET) is the professional body that accredits academic programs in engineering and engineering technology.  Its purpose is accomplished through the professional engineering societies.

Currently there is no designated professional society (and no specific criteria) for accrediting academic programs in Systems Engineering.  The International Council on Systems Engineering (INCOSE) is the only professional society with an inherent capability to determine and implement appropriate criteria for Systems Engineering accreditation.

Unlike bodies that accredit academic institutions, ABET focuses on the characteristics of programs and the products of these programs for the purpose of advancing the quality thereof.  INCOSE has an opportunity and an obligation to further its interest in the quality of Systems Engineering education by offering to support the mission of ABET.

ANTICIPATED INCOSE ROLE WITHIN ABET

Systems Engineering Centric Programs (Category I) provide the best target opportunity for INCOSE activity within ABET.  This is due largely to the compatibility of the INCOSE definition of Systems Engineering with the second most important issue requiring immediate attention (according to ABET), stated as follows:

INCOSE Definition - Systems Engineering is an interdisciplinary

process and means for successful system realization.

ABET Immediate Issue - Multidisciplinary educational approaches linked to an application an industry, a service, or a product challenge.

INCOSE aspires to become the lead technical society for Systems Engineering Centric programs (Category I).  Program criteria to be established by INCOSE for these discipline centric programs will emphasize the process and means embraced by the INCOSE definition of Systems Engineering.

The INCOSE criteria will also be promulgated among Domain Centric Systems Engineering programs (Category II).  Accordingly, INCOSE will present itself for ABET participating body status to be the lead society for the SE centric academic programs and as a body with a keen interest in the domain centric SE programs.

INCOSE will be able to support ABET in the accreditation process with the appropriate resources and dedicated individuals.  INCOSE members are degreed engineering professionals who are vitally interested and committed to the quality and vision of Systems Engineering education and research  at all levels of study.
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