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Curricula 2002 ......

Preface ...

This book contains the record of deliberations from Society of Manufacturing Engineers'
Curricula 2002 Workshop, held in February 1994 in Orlando, Florida. This gathering was
the latest in a series of events, beginning in 1985, which have become known as SME's
Curricular Models Project. The Workshop was organized under the aegis of SME's
Education Committee, operating under the continuous chair of William L. Williamson of
Pittsburg State University2. Co-chairs of the Steering Committee for the Workshop were
David L. Wells of University of Missouri-Rolla [on sabbatical leave from University of
Cincinnati] and Khalil S. Taraman of Lawrence Technological University. Staff direction
and support were provided from SME Headquarters by Sandy Stroka and Mark J. Stratton.

By direction of the Society's Executive Committee, participants in the Workshop were
limited in number and to be selected on a by-invitation-only basis. Invitations were
prepared by the Steering Committee against a specified limit of eight participants for each of
five panels. The process of selection was arduous and admittedly imprecise. Many highly
experienced and qualified educators were eventually not invited for reasons of limitations of
space and of desire for balance and diversity in institutions represented by the panelists.
The selection process attempted to incorporate panel representation balancing large and
small schools, public and private institutions, research and teaching universities,

geographic locations and technological orientations.

In addition to the panelists, five people [one person per panel] who have participated in the
Curricular Models Project for many years were invited to act as interlocutors and facilitators

2 Authorization of and initial planning for Curricula 2002 began in 1992. Other members of the
Education Committee during the authorization phase in 1992 period were: Dorothy Attaway [Boston
University]; Wesley Baldwin [Ball State University]; Paul Blackford [Pinckney (MI) High School];
Thomas Meravi [Northern Michigan University]; James Simmons [General Electric Company];
Charles Templeton [Charles A. Templeton Machine and SME Second Vice President]. Committee
membership during the operation and publication phase in 1994 were: Frederic Bolling [University of
Michigan-Dearborn]; Tommy Goodrum [Emerson Electric Company]; James Hannemann [Oakland
(MI) Schools]; Bruce Harding [Purdue University]; Frederick Zimmerman [University of St. Thomas];
Jack Ferrell [TRW, Inc. and SME Second Vice President].



of the deliberations. Further, several prominent observers of manufacturing education
were invited to prepare position papers for study by all participants in advance of the
Workshop. Several of these people were also invited to present plenary addresses during
the WorkshopS3. Finally, a small group of observers was invited, representing industrial
and coalition organizations which are engaged in aggressive and innovative efforts to "re-
engineer" manufacturing education.

In the end, fifty-six people participated in the Workshop -- thirty-seven panelists, five
interlocutory facilitators, five steering committee, nine observers/speakers. In addition to
diligent preparations directed by the panel moderators in the months preceding the event,
the Workshop was in full session for some thirty hours between an opening reception on a
Wednesday evening and adjournment on a Saturday afternoon. There were an additional
eight hours of on-site executive sessions for panel moderators and steering committee
members. Thus, a great deal of effort was concentrated on this event by a substantial
number of outstanding contributors to manufacturing education. Each person deserves a
sincere thank you from everyone interested in manufacturing education -- educators,
industrial employers of graduates, governmental legislative and executive bodies,
foundations, and accrediting agencies. This book represents a new contribution to the field
of manufacturing education and contains substantial and valuable insights into the
definition, quality, context and future direction for both Manufacturing Engineering and
Manufacturing Engineering Technology.

It would be impossibie to conclude this preface without acknowledging the crucial role
played by some of the people behind the scenes. Marie Curtis and her colleagues in SME's
Publications Department have been gems in talent, advice and productivity. Their
collaboration on composition of illustrations was especially valuable. They also managed
the production process adeptly and efficiently. The unsung heroine of this event and of this
book has been Nancy Nowitzke, secretary to the SME Education Department. Without her
organizational skill, deft data retrieval, quick response and overall good humor, the
Workshop would have been the poorer and this book would still be in the making. Many
thanks, Nance!

David L. Wells, CMfgE
Dearborn
September 1994

3 All of the invited position papers and plenary addresses are contained in the appendices to this book, as
are several papers contributed to this work after the conclusion of the deliberations.
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Curricula 2002 ......

Executive Summary ...

Manufacturing education at the university level in the United States is described in parallel
paths' of "Manufacturing Engineering Technology" and "Manufacturing Engineering".
While programs of both designations address the same topics of manufacturing, they
usually do so in quite different ways. The programs in Manufacturing Engineering
Technology are generally designed to concentrate on applications of technology to direct
production problems; they emphasize laboratory studies, stress use of practical data and
place less emphasis on theoretical foundations and mathematical modeling. Manufacturing
Engineering programs will be more conceptual and analytical, with less emphasis on direct
knowledge of machine operations and production line applications. They will contain a
stronger mathematical and science foundation.

"The most common degree programs in manufacturing are at the bachelor's level. In
Manufacturing Engineering Technology, approximately two-thirds of the separately-
identified and professionally-accredited programs are at the BS-level4. As of the 1994
accreditation actions, 34 of the total of 48 accredited programs in MIgET are at the
baccalaureate level. The remainder are associate programs. Graduate programs are in their
infancy, and only a very few are actively producing master's degree holders in
Manufacturing Engineering Technology. Manufacturing Engineering programs are more
evenly divided between undergraduate and graduate levels. There are currently twelve BS-
level and three MS-level programs that are professionally accredited. Also, there are
approximately a dozen and a half additional graduate-level programs in Manufacturing
Systems Engineering or a similar variant, which are of generally recognized quality but not
explicitly professionally accredited. There are no recognized associate programs in

Manufacturing Engineering.

4 Engineering and engineering technology education programs in the United States are professionally
overseen by the Accreditation Board for Engineering and Technology [ABET]. Accreditation is granted
on a program basis, not institutionally. This work is conducted within ABET by the Engineering
Accreditation Commission {EAC], Technology Accreditation Commission [TAC] and Related
Accreditation Commission [RAC]. EAC addresses all engineering programs; TAC embraces all
engineering technology programs; and RAC views programs in engineering-related disciplines [e.g.,
oceanography, industrial hygeine].
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The Curricula 2002 Workshop included five panels, each of which concentrated on one of
the five modes of manufacturing education at the university level. Each panel strove to
examine and articulate the expectations for competence of graduates of that style and level
of educational program®. The Workshop panels worked to a taxonomy of skills for
manufacturing professionals devised from prior studies in the SME Curricular Models
Project. The panelists of Curricula 2002 developed a modified taxonomy, and they worked
to apply various depths of mastery® of these skills to each university degree.
Manufacturing professionals should be measured by their competence in ...

* technological skills ...
... design for production; engineering materials; manufacturing processes;
manufacturing systems; control of machines; quality; manufacturing information
systems.

* humanistic skills ...
. written, oral and computer communications; information technology; globalism and
multiculturalism; teamwork.

* business skills ... .
. marketing; material management; finance; human resources.

Each university degree can be expected to produce graduates who have attained a
reasonably common depth of mastery in these capabilities. Differentiation among the five
degree modes examined is to be found in the depth of mastery, rather than in the topical
embrace. The introductory discussion [Chapter 1] attempts to describe the differences in
depth of mastery for each of the five degree-modes in a single three-dimensional space’.
This graphical device is then carried through in each degree-mode chapter.

The Manufacturing Engineering Technology panels further refined this diagrammatic tactic
by applying subjective conceptual measures to each skill at each degree level®. These three
panels attempted to measure each skill capability in terms of an expected depth of mastery,
described as ...

* awareness -- knowledge -- understanding
-- application -- synthesis -- evaluation -- judging

5 See Chapter 2 for AAS in MfgET; Chapter 3 for BS in MfgET; Chapter 4 for MS in MfgET; Chapter
5 for BS in MfgE; Chapter 6 for MS in MfgE.

6 The term "depth of mastery" is used synonymously with "extent of competence"” and "level of
performance”, which were preferred by the panels on baccalaureate and graduate education, respectively,
in Manufacturing Engineering Technology.

7 See Figure 1.4, page 9; Figure 2.1, page 22; Figure 3.1, page 30; Figure 4.1, page 40; Figure 5.1,
page 54; Figure 6.1, page 67.

See Figure 1.8, page 16; Figure 2.2, page 25; Figure 3.2, page 34; Figure 4.4, page 47.
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Manufacturing programs which serve their industrial constituencies will find the ways and
means of accomplishing these objectives.
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