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The Model for Outcomes-Based Accreditation Criteria
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Jerry R.Yeargan
2001-2002 ABET President

I nwriting thisarticlefor the The Interface, | am reminded of a

“one-liner” that goes like this, change is good — you go first.
ABET’ sengineering criteria, the so-called EC2000, place more
emphasis on what students |earn than what they are taught. This
isthe major change that has occurred in engineering accredita-
tion, the, so-called, outcomes-based accreditation criteria. Many
other professional and regional accreditation agencies, in the
United States and worldwide, are now considering adoption of
outcomes-based accreditation criteria. However, ABET “went
first” anditsEC2000 criteriaare now themodel for other accred-
itation systems.

Although we now have severa years of experience with the
EC2000 criteria, some programs will receive their first evalua-
tion under EC2000 criteriain 2004 or 2005 and we have not yet
completed a full accreditation cycle. However, aready thereis
evidence of positive response to the new system from several
sources. As mentioned above, many other regional and profes-
sional accreditation systems are in the process of adopting out-
come-based criteria. The Chemical Engineers have undertaken
a major review of their curriculum requirements, the first in
many years. Programs have discovered weaknesses, duplication,
and gapsin the topics covered and have corrected them. Faculty
teaching different portions of the curriculum are better commu-
ni cating with each other and have better focused the obj ectives of
their courses.

However, some have accused the EC2000 criteria of
dummying engineering programs. Somearesaying that ABET

"The opinions expressed in this article are those of the author

has diluted or weakened the require-
mentsfor accreditation and that itisim-
possible for a program to fail an EAC
evaluation under these criteria. It isdif-
ficult to understand these criticisms
when even a cursory reading of the full
EC2000 criteriareveal sthat much of the
previouscriteriaareretained and that an
objective of EC2000 is to insure that
graduates of an accredited basic engi-
neering program are prepared to enter engineering practice
In addition to retaining criteriafor Students, the Professional
Component, Faculty, Facilities, Institutional Support and Finan-
cial Resources and Program Criteria, the EC2000 criteria con-
tain two new criteriatitled “ Program Education Objectives’ and
“Program Outcomes and Assessment”. Most of the differences
between the engineering topics criteria (i.e. the “old” criteria)
and the EC2000 criteria are found in these two criteria.
Although these two criteria have received the most attention,
they are also the most misunderstood. Some have concentrated
on these, ignoring the requirements of the other general criteria
and the program criteria. Taken in their entirety and in proper
context, the EC2000 criteriaarerigorousyet non-prescriptive. In
addition to the requirements for rigorous technical engineering
skills, graduates of a program accredited under EC2000 criteria
must have communication skills, the ability to work on
multi-disciplinary teams, understand professional and ethical re-
sponsihility, recognize the need for life-long learning, and un-
derstand the impact of engineering solutions in a global and
societal context. These graduates compare favorably to gradu-
ates of programs accredited under the “old” engineering topics
criteria. To quantify this comparison, ABET hasinitiated alon-
gitudinal study to compare quantitatively the abilities and suc-
cessesof the EC2000 criteria. Although thisstudy will likely bea
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long-term continuing effort, progress reports will be issued, as
results are available.

Background for Change

Many younger engineers and engineering faculty members do
not remember the “old” ABET criteria. These criteria had
evolved into many pages of small font type. They were prescrip-
tive, somewhat restrictive, and sometimes contradictory. Al-
though the “old” criteria specifically stated that ABET
encouraged innovation, the reality was that programs tended to
be conservative and resistive to change. The word on the street
wasthat ABET was a“bean counter”.

In response to criticisms and suggestions from its constitu-
ents, the Engineering Accreditation Commission (EAC) of
ABET decided to develop new criteria and that the new criteria
wereto be morerevolutionary than evolutionary. In other words
the EAC would essentially adopt aclean slate and write new cri-
teria for the accreditation of engineering programs. Following
this momentous decision, ABET, with the support of the Na-
tional Science Foundation, conducted a series of workshops de-
signed to involve its stakeholders in setting the guidelines for
these new criteria. The result of these workshops was that while
the new criteriawereto be significantly different, the best of the
“old” criteriawould beretained and the new criteriawould focus
on what students learn as opposed to what they were taught.

The EC2000 Criteria
Thenew criteriawere adopted by ABET in 1996 and a phase-in pe-
riod beganin 1997. Thenew criteriasoon becameknown as EC2000
or Engineering Criteria2000 becauseit would bethe 21% century and
the new millennium before they were fully implemented.

The EC2000 criteria consist of
I. Genera Criteriafor Basic Level Programs (including pro-

gram criteria), and

Il. General Criteriafor Advanced Level Programs

The General Criteriafor the basic level programs contain cri-
teriafor

1.Students

2.Program Educational Objectives

3.Program Outcomes and Assessment

4.Professional Component
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Experimentation . ................... 14
iz LUl From Your Editor .. ................. 15
5.Faculty
6.Facilities

7.Institutional Support and Financial Resources

8. Program Criteria.

The criteria for Students, Professional Component, Faculty,
Facilities, and Institutional Support and Financial Resourcesare
similar in language and intent to the previous engineering topics
criteria. The program criteria provide the specificity needed for
interpretation of the basic level criteria as applicable to a given
discipline. Each program must satisfy the appropriate program
criteriaas well asthe general criteria.

The EAC considered carefully thelanguage of criterion 4, the
Professional Component and, in the end, retained much of the
language of a similar criterion found in the engineering topics
criteria. The professional component requirements specify sub-
ject areas appropriate to engineering but do not prescribe spe-
cific courses. The criterion states specifically that the students
must be prepared for engineering practice. The criterion also
states that the professional component of an engineering pro-
gram must include;

(a) oneyear of acombination of college level mathematics and
basic sciences (some with experimental experience) appro-
priate to the discipline. (Note: theitalics are the author’s.)

(b) one and one-half year of engineering topics, consisting of
engineering sciences and engineering design appropriateto
the student’s field of study

(c) ageneral education component that complements the tech-
nical content of the curriculum and is consistent with the
program and institution objectives
This genera criterion applies to all engineering programs

seeking accreditation. Guidance as to what mathematics, basic

sciences and engineering topics are appropriate to the discipline
and the student’s field of study isfound in the program criteria.

Thegeneral education component replacesthe previousrequire-

ment for humanities and social sciences. The wording of this

portion of the criterion isintended to ensure that thisimportant
component receives adequate planning and attention.

Criterion 5, Faculty, requiresthat a program have a sufficient
number of faculty members, with appropriate competencies and
qualifications. It also requiresthat thisfaculty have sufficient au-
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thority to ensure the success of the program. Additional require-
ments for faculty are found in the program criteria.

Criterion 6, Facilities, whilesimilar to arelated criterionintheen-
gineering topicscriteria, specifically promotes professional develop-
ment and professiona activities. It requires that students must have
the opportunity to learn the use of modern engineering toolswith ad-
equate computing and information infrastructures in place.

Program Criteria, Criterion 8, have an important role in the
EC2000 criteria. They providethe specificity needed for interpre-
tation of the basic level criteriaas applicableto agiven discipline.
They provideguidanceto programsand their constituentsasto the
meaning of terms, such as* appropriateto thediscipling”’, foundin
thebasiclevel criteria. The program criteriaarewrittenintermsof
outcomes and do not specify specific courses. As an example of
the specificity found in program criteriaconsider the program cri-
teriafor Civil and Smilarly Named Engineering Programs. These
criteriaare“ Curriculum” and “Faculty”.

Curriculum
The program must demonstrate that graduates have:

e proficiency in mathematicsthrough differential equations;
probability and statistics; cal culus-based physics; and gen-
eral chemistry;

e proficiency in a minimum of four (4) recognized major
civil engineering areas;

* the ability to conduct laboratory experiments and to criti-
cally analyze and interpret datain morethan one of therec-
ognized major civil engineering areas;

* theahility to perform civil engineering design by means of
design experiences integrated throughout the professional
component of the curriculum;

* An understanding of professional practice issues such as:
procurement of work; bidding versus quality based selec-
tion processes; how the design professionals and the con-
struction professions interact to construct a project; the
importance of professional licensure and continuing edu-
cation; and /or other professional practice issues.

Faculty

e The program must demonstrate that faculty teaching
coursesthat are primarily design in content are qualified to
teach the subject matter by virtue of professional licensure,
or by education and design experience.

* The program must demonstrate that it is not critically de-

pendent on oneindividual .”

The criterion for Program Educational Objectives requires
that a program seeking accreditation must have detailed educa-
tional objectives and that these objectives must be consistent
with the mission of theinstitution and the EC2000 criteria. The
criterion also requiresthat the program have asystem of ongoing
evaluation that demonstrates achievement of the program objec-
tives and uses the results to improve the program.

The criterion for Program Outcomes and Assessment requires
that aprogram demonstrate that itsgraduates (i.., students) have cer-
tain abilities and understandings. There are 11 specific (i.e, ak)
itemslistedinthecriterionthat arebelieved to be necessary character-
isticsof amodern engineer. Thelist containsmany of thesuggestions
that educators and ABET have received from industry employers
over aperiod of many years. Many of theseitemsalso apply to other
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professionsif taken in the context of those professions. The criterion
a 5o requires that the program measure the abilities and understand-
ingsof itsgraduates, assessthe measurements, and apply themtofur-
ther improve the program. The requirement to demonstrate that a
graduate has a specific ability is much more stringent than arequire-
ment that the graduate has completed a specific course.

The requirements that a program have educational objectives, a
system of ongoing eval uation, program outcomeswith an assessment
process, and demongtration that progress and improvement in the
program is continuing initialy created much concern among thein-
gtitutionsand their engineering programs. Words such as educational
objectives, program outcomes, assessment, and eval uation were not
universally understood. However, there is evidence that these re-
quirements are beginning to be understood by the program faculty
and othersand that acceptanceisrapidly growing. GloriaRoger shas
written an excellent practical guide to assessment in the spring 2003
ABET Communications link, the ABET quarterly news source.

Criteria Development
Before a criterion becomes an ABET criterion it undergoes a
lengthy development and adoption process. ABET’s genera and
program criteriaaredevel oped first by itscommissionswho recom-
mend themtothe ABET Board of Directorsfor adoption. Thecom-
missions are made up of representatives of the 33 professional
societiesthat compose ABET. For example, theEAC isresponsible
for recommending criteriafor all engineering programs. Thisisthe
largest of ABET’ s four commissions and the collection of profes-
sional societies represented in the EAC is perhaps the most inclu-
sive representative body of engineering in the United States. (The
ASEE might take exception to this statement, however the ASEE is
amember of the EAC.) Typically program criteriaare suggested to
acommission by the appropriate professiona society. For example,
thel EEE would beexpected to devel op and recommend tothe EAC
program criteriafor Electrical, Electronic and Similarly named pro-
grams. TheEAC studiesand debatesthe proposed program criteria
and makesrecommendationsto thefull EAC. TheEAC also makes
suggestionsfor genera criteriaand changestoitsgeneral criteria.
The ABET Board of Directorsthen adoptsthe proposed new cri-
teriafor aperiod of review and comment by all interested partiesin-
cludingthegenera public. Thisreview periodistypically 2-3years.
The proposed new criteria are published in the same document as
the current criteriafor all to examine both the existing and proposed
criteria. Only after surviving thereview and comment period arethe
criteriaadopted by the ABET Board of Directorsand then becomes
ABET criteria. Thisprocedure alowsall interested partiesto make
their views and opinions known and considered.

Summary
Today, outcomes based accreditation criteriaisbeing widely con-
sidered for adoption by professional and regional accreditation
agencies in the United States and worldwide. This is occurring
concurrently with rapid technological development, with thein-
troduction of many new specialty areas, and the blurring of tradi-
tional boundaries between engineering disciplines. The format of
ABET’ sEC2000 criteria, i.e. outcomes-based, ishighly suited for
adaptation to these new technologies and new disciplines. ABET
can be justly proud of itsrole as leader in this effort.
Jerry R. Yeargan
jry@uark.edu
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From the |l EEE Vice-President for Educational Activities

Time for individual-centered learning

James M. Tien
jtien@ieee.org

e are struggling through an education revolution that

started over a decade ago with the first flutter of the tech-
nology revolution. The National Science Foundation, American
Saciety for Engineering Education, US Department of Education,
and other industry/university consortiahave studied and agonized
over what would or should happen. A decade later, colleges and
universitiesare plunging in or in some casesbacking in (either be-
causeof economicsor fear) toanew educational delivery system.

Inthenext decade more conferences, committeesand sympo-
siawill sort out the new pedagogy and best practices. They will
consider what the next round of technological innovations will
mean for engineering education.

Distancelearning, however, isn’t waiting for the perfect set of
circumstances. Currently there are millions of students graduat-
ing from universities that have all brushed up against individ-
ual-centered learning in one way or another. They’ve done that
despite problems with bandwidth, compression techniques, vi-
ruses, or energy outages.

As reported in the Washington Post, 4 September 2003, The
Campus Computing Project 2002 study of more than 640 public
and private universities nationwide estimates 80 percent of
higher education classes employ e-mail and the Internet for
some form of student instruction. Furthermore EDUCAUSE, a
nonprofit that provides computer training and support for 1,900
colleges, universities, and educational organizations, reportsthat
instructors at most universities are under tremendous pressure
from administrators and students to distribute course material
over the Web and through e-mail.

The 1998 reauthorization of the higher education act sought to
help universities advance into the 21st century by aiding with grant
money for models of cooperative distance learning. US state univer-
sities from California to Massachusetts dready have respected, self
sustaining, distancelearning programsfor undergraduates, graduates
and professonals. Private universities have been dower to construct
programs, but they too are beginning to do it. Add to thisthe 3.5 mil-
lion students at various ingtitutions worldwide who receive instruc-
tion through the blackboard.com platform. Then add in the 33
universitiesin the US that are strictly online learning centers.

Either little by little or in some cases in one fell swoop, the
way studentsaretaught ischanging. Going from group-centered
to individual-centered learning strategies puts the habit of con-
trol and responsibility of learning in the hands of the student and
her incarnation as a professional learner for the rest of her life.
Current students have had to work onlinein avariety of guises,
whether for an entire course, team project, or finding learning
objects for subjects they need extrahelp on at adigital library.

To redizethe most from individua-centered learning, the student
must be disciplined, sdf-reiant, and motivated. Again, circum-
stances aren't waiting for anew sort of student to come along. Uni-
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versitiesand collegesareteaching motivetion
intheold“sink or swim” modeby raising tui-
tion and cutting course availability. Some
universities are doing away with entire ma-
jorsto bridge the gap in their budgets. In re-
sponse to US date budget cuts this year,
accordingto“ The Rising Priceof Higher Ed-
ucetion” report by William Trombley for the
Nationa Center for Public Policy in Higher
Education (2003), in al but two states both 4-year and 2-year col-
legesincreased their tuition and cut their course sdlections.

When these students begin their careers they dready have the
habit of working online and the expectation of educational self-reli-
ance. Industry has been crying for workers who could be flexible.
And now universities are turning out those who can engage in
“just-in-time” skill building. But Industry will have to assure pro-
fessionals access to cutting edge seminars, tutorials, and courses.
Industry will haveto make roomin their tight schedulesfor timeto
devote to updating skills and learning new knowledge.

In return, Industry can expect to save on dedicated classroom
space, teachers, timeand travel costs. But they need helpinidentify-
ing and delivering classesto their employees. That iswherethe |EEE
Educational Activities Board (EAB) has taken the lead.

According to the Christopher Burns study of industry needs,
donefor the|EEE EAB in 2001, “thereisahigh degree of inter-
est in finding a better way to keep their engineers technical
knowledge up to date, and agreat deal of enthusiasm about apo-
tential role for IEEE.”

Thisyear, in response to the study, EAB has added anew ini-
tiative to offer an online individual -centered educational oppor-
tunity. Thenew EAB initiative addressesindustry based delivery
using the [EEE Xplore platform. The EAB will partner with So-
cieties, which have the content practicing professional sseek. In-
dustry can partake by subscribing.

Four prototype courses captured in an interactive online format
fromthetimely, cutting edgetutorialsand short coursesoffered at So-
ciety conferenceswill beavailablefor evaluation by selected industry
human resources managers by December 2003. If their responseis
favorable, then al 40 IEEE Technical Societies'Councilswill bein-
vited to partner with the EAB in the ddlivery of online educationa
modules based on their conference tutorials and short courses. The
moduleswill be mounted onthel EEE Xploreplatform (whichisjust
now considering the delivery of wide-band, multimediacontent) and
ditributed through the |EEE Electronic Library (IEL). They will also
include appropriate test sectionswhich must be passed should anin-
dividual wish to obtain IEEE Continuing Education Units (ICEUS)
for the learned material.

While the |EEE educational modules are being worked on,
members can exercisetheir online skillsby accessing thefollow-
ing individual-centered learning opportunities:

The Learning Communities, http://www.ieee.org/organiza-
tiong/eab/vc/index.htm, provide a forum to network with col-
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leagues who have a shared common purpose. The virtual
community recognizes that not everyone can get to a conference
and addresses those that do need a venue to continue discussions
outside the conference setting. Communities are arranged by sub-
ject matter, sothat you can get acquainted with other fieldsof study.
The Education Partners Program, http://www.ieee.org/orga-
ni zations/eab/eduPartners.htm, provides discounts on selected

courses at 17 universities and corporate providers. Technical as
well asmanagement coursesare availableany time, anywhere.
The |EEE EAB continues to take measured steps to provide a
variety of new online educationa optionsfor both Industry and the
|EEE membership. As more and more of our members go into the
workforce with the expectation of directing their own continuing
education, the IEEE EAB will be there to support them.

Engineering Education Reform: A Path Forward

The Trilogy — PART Il

Abstract

A compelling case for engineering education reform has been
made over the past 16 years. Although there has been progress,
resistance to change continues unabated, notwithstanding the
numerous callsfor action, increasing competition from alternate
service providers, aswell as“ student-pipeline” and job-security
problems. The engineering education reform movement has
been clouded by mixed, and sometimes conflicting, messages.
This paper identifies this and other core problems impeding
progress. The National Academy of Engineering (NAE) isseen
as taking a more active part in engineering education reform —
taking action to help identify and resolve some of the vexing
problems faced by engineering education reform, and, most im-
portant, leading by example.

|. Background and Introduction

A myriad of articles, papers, books, workshop and conference
proceedings, and more have made a compelling case for engi-
neering education reform. Among these are the 1994 ASEE
Green Report [1], the 1995 National Research Council’ s Board
on Engineering Education (NRC BEEd) Report [2], and recent
calls for change by the NAE leadership, President, William F.
Waulf and Chairman, George M. C. Fisher [3, 4]. Working to-
gether, then NAE Chairman Norman Augustineand MIT Presi-
dent Charles Vest, led the effort behind the formulation of the
authoritative ASEE and NRC reports. In fact, Vest chaired the
NRC'’s Report Review Committee while Augustine wrote the
Foreword for the NRC BEEd Report, wherein, he agreed with
the report’s conclusion: “that, in many areas, major change in
the engineering education systemis indeed necessary if it isto
meet the needs of the nation and the world in the coming cen-
tury.” [2, p vii].

Although there has been progress, resistance to change con-
tinues unabated, notwithstanding the numerous calls for action,
increasing competition from alternate service providers, aswell
as “student-pipeline” and job-security problems that have been
brought to national attention. There appears to be no clear path
forward and an apparent absence of focused, action-oriented
leadership. Additionally, recent times have seen the engineering
education reform movement clouded by mixed, and sometimes
conflicting, messages, for example:

* An assessment effort was outlined in the preface of the
1994 ASEE Green Report asfollows: “Over the next few
years, the ASEE Engineering Deans Council will lead the
effort to assess what engineering colleges are doing to af-
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fect change, refine the action items of the report, and set
milestones for assessing future progress toward their im-
plementation” [1, p 1]. The follow-up assessment effort
was never implemented.

* The epilogue of the NRC BEEd Report opens with: “The
BEEdiswell awarethat major changesinlarge, decentral-
ized systems, such asthe engineering education system, are
seldomrealized as a direct consequence of a single stimu-
lussuch asthisreport. Rather, such changesusually reflect
a gradual shifting of opinions, attitudes, and practices
arising from a recognition and clearer understanding of
new external conditions and concomitant new internal
needsand emphases.” [2, p 55]. True enough, but, to some,
in contrast to thetone set in the Foreword and main body of
thereport, thewords could beinterpreted asadisclaimer or
“escape clause” — providing a pass on implementing
change, saying, in effect, that there need be no sense of ur-
gency about engineering education reform. The statement
could also be interpreted as a hedge — cautioning against
unrealistic expectations, such asthe timely adoption of the
needed changesin engineering education spelled out inthe
main body of the report.

* One purpose of the 1998 Engineering Foundation Confer-
ence — Realizing the New Paradigm for Engineering Edu-
cation, wasto highlight anew program, Action Agenda for
Systemic Engineering Education Reform that stemmed
from recommendations made at aJuly 1995 workshop con-
vened by the Engineering Directorate of the National Sci-
ence Foundation [5]. This new program was to be
administered through the NSF Engineering Directorate,
and was to encourage proposals to this program from the
engineering education community. Following the confer-
ence, changes at the NSF Engineering Directorate led to
changes in programmatic emphasis, and the Action
Agenda Program was discontinued after the first two
rounds of awards.

* “Thus if engineering education does not change signifi-
cantly, and soon, thingswill only get worse over time. The
problem has now been studied to death, and the solutionis
clear. Solet’sget onwithit. It' surgent that wedo so,” said
Wulf and Fisher in thelatest published word on the empha-
sisto be placed on engineering education reform [3].

* The philosopher Alfred North Whitehead remarked, “ The
task of the university is the creation of the future, so far as
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rational thought, and civilized modes of appreciation, can
affect theissue.” In arecent article, Stanley Katz used this
remark to initiate his questioning the role of the modern
university. “But for many of today’ sacademics, rationality
isin question, civilization is anathema, and universities
have not created, for themselves or for their societies, the
future Whitehead envisaged. What, then, are we about? If,
as Sanley O. Ikenberry, former president of the American
Council of Education, has claimed, American universities
are" atthetop of their game,” then just what game arethey
playing, and what' s the prize?[6]”

Although it was most encouraging to see the Wulf-Fisher
statement, and Wulf’s strong reiteration of this message at the
2002 ASEE Annual Conference [4], the previous events and
statements sent disquieting messages of equivocation to those
who haveworked, and are still working, in the engineering edu-
cation reform movement, and who might have expected much
more rapid progress after the publication and widespread pro-
mulgation of the ASEE and NRC reports than was seen up
through 1995. It is troubling not to see the development of a
shared sense of purpose within the engineering education com-
munity since the publication of the 1986 NRC Report on Engi-
neering Undergraduate Education [7]. It is also troubling to see
that this sense of purpose must be developed within university
communitiesthat arein need of transformation themselves[8] —
university communities that are very likely not “at the top of
their game” as seen by Katz.

Change continuesto proceed at geol ogic speed despitethear-
dent efforts of Augustine, Vest and many others during the
mid-1990s. Why might this be so and what might be done to ac-
celeratethe pace of change? These are obviousquestions, thean-
swers to which are complex and institution dependent, not
amenable to a one-size-fits-al resolution. Nonetheless, after a
brief discussion of interrelated problems, apath forward is pro-
posedinthefollowing. TheNAE isseen asplaying amajor role—
taking a more active part in engineering education reform than
heretofore — unequivocally demonstrating that: “it is strongly
committed to moving engineering education’s center of gravity
to a position relevant to the needs of 21%-century society” [3].
This means moving beyond the present set of Academy pro-
grams in this area [3, 4] to a new level —taking action to help
identify and resolve some of the vexing problems impeding
progress in engineering education reform, and, most important,
leading by example.

II. Engineering Education Reform: Some
CoreProblems

According to the Boyer Commission: “ universities too often
continueto behave with complacency, indifference, or forgetful-
ness toward that constituency whose support isvital to the aca-
demicenterprise” [9, p 37]. A survey conducted threeyearsafter
publication of the Boyer Commission Report indicated that re-
search universities have made considerable headway in recent
years[10]. However, the survey “also suggests that most efforts
have been directed at the best students; the challenge for almost
all isto reach a broader spectrum of students.”

It isbelieved that there is much more behind the reticence of
some of our engineering schools to adopt change than compla-
cency, indifference, forgetfulness, and even the routine resis-
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tance to change that characterizes organizations and institutions
that consider themselves “successful” in doing what they are
currently doing. In fact, there are powerful interrelated coun-
ter-reform forces at work, or, put another way, interdependent
forces that work to maintain the status quo. Engineering educa-
tion reform is at least partially dependent on the resolution of
some of the interrelated problems; of these, the following are
considered core problems:

A. Academic Resistance to Change

In the academic variant of the “innovator’s dilemma’ [11, p
448], many of our research-intensive universities, faced with
enormous financia pressure, struggle to maintain and grow the
(largely) government-fueled, resource-intensive infrastructure
created to pursue their research missions[6, 8]. Apparently, itis
their view that they cannot afford to invest human and physical
resourcesin undergraduate engineering education reform where
they perceivelittle, if any, near-term gainin theway of financial
rewards or other payoffs that will help support their primary re-
search mission.

Additionally, a generation or more of faculty members have
been hired and promoted at many of our research-intensiveinsti-
tutions primarily because of their strengths in research and
“grantsmanship.” Relative to undergraduate teaching, many of
these faculty members consider research to be inherently more
personally fulfilling, more valuable to the profession and soci-
ety, and morerewarding in termsof awards, prestige, and honors
—including potential for election to the NAE. Additionally, the
continued presence of faculty unions may hamper efforts to
change faculty incentive systems[2, p. 32].

The deans, faculty, and administrations who oppose change
could be unwittingly undermining the long-term viability of
their engineering schools in the engineering education market-
place. It is not surprising, that opposition to change can come
from some of the contributorsto the NRC study —not surprising,
since most people ultimately act in what they see as their
near-term, vested self-interest.

B. Academic Resistanceto ABET Oversight and
Accountability

The NRC BEEd Report contains the following recommended
action: “The Engineering Dean’s Council or other appropriate
group should continue working cooper atively with the Accredi-
tation Board for Engineering and Technology in its reassess-
ment of accreditation criteria in accordance with the types of
changes suggested inthisreport and implemented in responseto
current and future needs in engineering education” [2, p 53].
The types of changes suggested in the NRC BEEd Report, are
not likely to take place in most engineering school curricula
without a forcing function such asthe ABET criteria. Unfortu-
nately, the very mention of ABET to engineering administrators
and faculty often brings out powerful negative emotions and the
perception of animposed solution —an automatic trigger for op-
position. ABET also bringsto the table problems related to per-
ceptions of remnant “bean counting” and an amost insatiable
appetite for data. Based on their past experience and
deep-seated, bad, memoriesof ABET’ sold bean-counting ways,
it should come as no surprise that a good number of the schools
tend to ook past the merits and opportunities related to change.
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They will likely view any potential changein ABET EC 2000 as
aprecedent-setting threat to their academic autonomy and afirst
steponthe*dippery slope” tothereturn of ABET bean-counting
“with different colored beans.”

To find an example that illustrates contrary behavior and the
strong opposition that can be mounted against the types of
changes suggested in the NRC BEEd Report, one need look no
further then a January 2002 request for endorsements of a pro-
posed one-word changeto ABET EC 2000 —adding theword en-
vironmental to Criterion 3f [11, p 448]. Academic opposition to
the proposed change seemed based on ABET involvement inthe
process, rather than on the substance of the proposal.

Further to the point, consider an “ideal-world” process
wherein engineering schools, after aself assessment of their mis-
sions, decided to incorporate changes recommended in the NRC
BEEd Report that are appropriate to their stated missions. In
other words, each school exercised its freedom to devise arevi-
talization program that fits the context of their institution, their
student body, faculty, and objectives. To assure that the schools
are doing what they said they would do, suppose that the ex-
pected outcomes of their programs are gauged by the ABET EC
2000 process relative to the school’s goals. Experience teaches
that, under present, real-world circumstances, itisnot likely that
thisideal processwill ever be implemented. It isonly “natural”
that thefaculty will resist additional workloadsfor whichthereis
little, if anything, in the way of rewards or recognition. Aside
from “doing theright thing” for their undergraduate engineering
students, they have little incentive to do otherwise.

The apparent opposition-to-reform strategy isto treat ABET
inan adversarial manner, providing aslittle support aspossible—
reflecting the short-term, operationa advantage attendant to a
“weak” oversight function and thelow value placed on activities
that are not related to the school’s research mission. The ad-
versarial relationship between some of our leading engineering
schools and ABET is considered one of the more vexing prob-
lemsimpeding progress in engineering education reform.

C. Academic Resistanceto Electing Qualified
Engineering Educatorsto the NAE

When considering resistance to change at various levels of the
academic enterprise, thereal issue is not whether research isfa-
vored over teaching, but how best to tie research to teaching in
the most productive way, or, to redefine research to include
teaching [12, p 23]. However, the recent history of engineering
education reform suggeststhat the rules of the“zero-sum” game
dominate the mentality of those opposed to change and governs
the dynamic tension that characterizes all aspects of the engi-
neering-research vs. engineering-education-practitioner strug-
gle —from NSF program budgets to the “pecking order” at our
engineering schooals, and, for that matter at the NAE.

The predominance of engineer-researcher NAE members,
appears to provide strong positive feedback, via engineer-
ing-school rankings by US News and World Report (USNWR),
promotion and tenure decisions, and various other “reward and
recognition” mechanisms, that works to maintain the status quo
in engineering education at our research-intensive engineering
schools as well as at the many schools that are using these re-
search-intensive schools as models for “success” Put another
way, NAE focuson the el ection of itsmemberson the basis of in-
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dividual engineering-research contributions provides an indi-
rect, but tight, constraint on the changes urged by anumber of in-
dividuals, study committees and boards, including those in the
ASEE and NRC reports [1, 2] and those espoused by current
NAE leaders[3, 4].

The dearth of prestigious, national-level, rewards and recog-
nition for high-quality contributions to engineering education —
particularly, election to membership in the NAE —is considered
to be onetheroot causesfor the slow and halting progress of sys-
temic engineering education reform. The problem stems from
therelatively low value placed on undergraduate engineering ed-
ucation by many engineer-researchers, and the institutions that
profit from their contributions. Itislikely that some academicin-
gtitutions will not want to “waste” effort and political capital, as
well asrisk missing a possibleincrease in USNWR rankings, on
candidates from a present-day “who cares’ area with relatively
low-payoff in terms of prestige and peer recognition.

Additionally, there are a number of special people in engi-
neering education — they form a veritable “who’swho” of indi-
viduals who have distinguished themselves by high-quality
contributions in this area. The fact that educators of such
high-caliber arenot membersof the NAE standsasasalient chal-
lengeto the credibility of the NAE re: the value the Academy, as
awhole, places on high-quality contributionsto engineering ed-
ucation. Most likely, such eminently distinguished engineering
educators will not be considered “worthy” of NAE membership
by the majority of electing NAE members so long as: 1) Note-
worthy contributions to the field of engineering education are
thought of as merely supplemental to the primary qualifications
of: important contributions to engineering theory, practice, and
literature, and/or demonstration of unusual accomplishmentsin
the pioneering of new and devel oping fields of technology; and
2) Engineering education isnot considered asaprincipal branch
of engineering activity with an assigned NAE engineering cate-
gory/section and associated peer-review committee.

It isunderstood that education isalready in the NAE nomina-
tionand membership criteria, just asitisin all the Academic Fac-
ulty Codes. So, simply putting in writing that it isavalid reason
to nominate and elect will likely do as much good within the
NAE asit does with faculty merit criteriaat engineering-school
promotion and tenure committee meetings. That iswhy the sec-
ond item isessential so asto help assure that engineering educa-
tion receives significant attention from some of the best mindsin
the engineering community. Perhaps afew of these should, and
would, make the dominant part of their contribution to engineer-
ing education. Also, thereissomething of valueabout significant
contributions to the engineering literature, where appropriate.
Perhapsit is not well known in the academic-scientific-research
community that the ASEE Journal of Engineering Education
and the |EEE Transactions on Engineering Education are peer
reviewed and archived publications.

So long asthe NAE continues to elect its members the way it
does, it will perpetuate the status quo, or, as Roderick G. W. Chu
put it: “1f you keep doing what you have always done, you' re go-
ing to get what you always got” [13]. Ernest Boyer also said it
well: “the time has come to move beyond thetired old “teaching
versusresearch debate” and givethefamiliar and honorableterm
“scholarship” a broader, more capricious meaning, one that
bringslegitimacy to thefull scope of academicwork” [12, p 16].
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All things considered, what seems to be required is some
“out-of-the-box” thinking and doing.

D. Lack of Forceful Industry Input

Without strong input from industry, the academic engineering com-
munity is not likely to ingtitute changes in their engineering pro-
grams, a point well made by Karl Martersteck, a retired industry
executiveand member of the NAE: “Industry must establishthe” re-
quirements’ for the quality and education of theengineersthey hire.
Unless, and until, major indudtrial leaderswhoseviewsaregenerally
respected speak out and say that they will not hire engineers unless
the engineers have the broader " new paradign”” education, aca-
demicswill continue to pursue their present course” [14]. Unfortu-
nately, the long-term views of industrial leaders often are not
communicated to company representatives on ABET committees
and engineering school advisory boards, aswell asto project manag-
ers and campus recruiters who write and execute requisitions —
knowing their company is being evaluated in the marketplace by its
share price and they on near-term results. Industry leaders can dso
work to have engineerstreated as professionalsrather than as* com-
modities’ [15].

[11. An Outlinefor a Path Forward

It would appear that thetask before usisto enlighten the various
stakeholders in engineering education. Specifically, we need to
show that the (remarkably consistent) changes recommended by
Wulf and Fisher, the ASEE and NRC reports [1-4], as well as
other related reports and papers, are not only feasible, but that it
is in the current and future self interest of our engineering
schools to embrace the changes appropriate to the context of
their institution, its student body, faculty, and objectives. The
NAE can play amajor rolein this enlightenment by placing its
imprimatur on the changes recommended in the ASEE Green
and NRC BEEd reports and by providing unequivocal and visi-
ble demonstrations “ that the Academy attaches great value to
creative work in engineering education and wishes to acknowl -
edge and spread the best ideas’ [3]. Some suggested avenues of
approach are asfollows:

A. Academic Institution and Faculty Path

A primary objective of the 1998 Engineering Foundation Confer-
ence was to examine what were then thought to be some of the best
undergraduate engineering programs [16]. This examination pro-
vided an outlinefor thedevel opment of severa structural modelsthat
incorporated the requisites for implementing and maintaining
“good” programs. A complementary set of models was added by
Splitt [14]. The next step involves making it attractive for schoolsto
commit themselves to change from what they do now to something
approaching an gppropriate one of the models. In view of increasing
competition and advanced technology ddlivery systems, Splitt [14]
arguesthat it isin the long-term-economic sef interest of our engi-
neering schools to cope with the upcoming shift in the engineering
education marketplace by implementing programs that reflect
change, such as those outlined in the NRC BEEd Report. This may
very well be one of those problems where anecdota and inferential
evidenceisadl that wewill have; whereoncetheshift arrivesinforce,
itwill betoolatefor the schoolsto dedl with it—the market will have
aready decided. Neverthdess, it is suggested that the NAE can play
animportant roleviaasubstantive study of the economic thregt tothe
future of our research-intensive engineering schools.
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Achieving and maintaining the needed changesin academic cul-
tureis along-term effort. It requires the identification, support, and
nurturing of change agentsin engineering schoolsacrossthe country.
A related issue gppears to be maintaining sustained administrative
support for change. Engineering deans cannot redistically mandatea
culture change, but they can set atone and use their limited discre-
tionary fundsto help assurethat changeisnot stifled whenit appears.
Again, we need to assure that engineering education receives signifi-
cant attention from some of the best minds in the engineering com-
munity. Those that make innovative undergraduate engineering
education the dominant part of their contribution will do muchtoim-
prove student retention and encourage graduate study, to the ultimate
benefit of the academic research community. It is suggested that the
subject of engineering-school enlightenment inthese, and other areas
such as student enrollment and retention, and practitioner job secu-
rity, be consdered as study topicsfor NAE working committees—in-
cluding, with the study dedliverables, arelated list of actionsthat could
be taken to catalyze change and continuous improvement.

B. ABET Related Path

Resistance to ABET oversight and accountability notwithstanding,
the outcomeshbased structureof ABET EC 2000, coupled withitscall
for greater documented involvement of engineering education “ con-
stituencies,” appears to provide the key for change and for keeping
the change fresh on aprogram-by-program basis. A strong, credible,
and respected ABET organi zation can play an essentid roleinthere-
adization of systemicengineering educationreform. TheNAE canfa
cilitate the development of these atributes by not only working with
ABET, but aso by encouraging engineering schoolsto do so aswell.
Furthermore, NAE leaders can encourage the ASEE Engineering
Dean’ s Council, engineering professional societies, and other appro-
priate groups to follow the 1995 NRC/BEEd Report recommenda
tion to work cooperatively with ABET in its reassessment of
accreditation criteria in accordance with the types of changes sug-
gested in the report and implemented in response to current and fu-
ture needs in engineering education. The NAE can dso work to: 1)
Determine better ways (than ABET-rel ated) to stress (to engineering
students) that environmental and other “non-technical” factors cov-
eredinthe NRC BEEd Report are very important to consider up front
in engineering design and that engineers have animportant socid re-
sponsibility; and 2) Study waysand mechanismsaimed at theresolu-
tion of ABET-related issues and problems.

Inthelikely ongoing process of evaluating therelative priori-
ties of NAE engineering education initiatives, consideration
might be given to leveraging the NAE's connection with the
ASEE Engineering Deans Council to encouragethe Deansto ex-
presstheir ABET-related concernsand to offer ABET-free alter-
native solutions to introducing the changes recommended in the
NRC BEEd Report at their engineering schoals. If it isthe view
of an engineering school that utilizing ABET Criteriais not the
best way to introduce these changes, they could be asked to pro-
videtheir thoughts and suggestions asto better ways—and, tothe
specific ways their school would be willing to commit to anim-
plementation schedule.

C. A Path for Electing Qualified Engineering
Educatorstothe NAE

With reference to the discussion of academic resistanceto el ect-
ing qualified engineering educatorsto the NAE, NAE President
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Wulf has advised, via personal communications, that the new
criteria have been adopted as stated in the following excerpt
from the Wulf-Fisher paper [3]: “First, we' ve reaffirmed that
high-quality contributions to engineering education are a valid
reason for electionto the NAE. Thiscriterion makesit clear that
peopl €' s creativity and excellence in engineering education can
berewarded inthe samewaysas outstanding technol ogical con-
tributions.” Thisis an encouraging first step. However, asim-
plied in the previous section, simply putting inwriting that itisa
valid reason to nominate and elect candidates for the NAE isa
necessary, but not sufficient, condition to assure a sustainable
election processfor worthy candidatesin engineering education.

Boyer's definition of scholarly activity [12, p 16] and the NRC
BEEd Report’sexpanded working definition of scholarship [2, p46],
provide further rationale for recognizing engineering education asa
principa branch of NAE engineering activity, and dignment of the
NAE with this recognition as a priority activity. It would seem that
thiswould beastraightforward approach to theresol ution of thecred-
ibility problem, as well asthe taking of a big step in addressing the
larger problem of academic rewards and recognition. This move to
inclusiveness would focus the attention of the academic community
on the high value the NAE places on engineering education. It isthe
linchpin of an overdl strategy aimed at breaking down the extant bar-
riersto more rgpid progressin engineering education reform and as-
suring the technical health of our nation.

V. Prognosis

The suggested action items outlined above can be summarized
as follows: 1) Recognize engineering education as a principal
branch of engineering activity and align the NAE with thisrec-
ognition as a priority activity; 2) Encourage the development of
a strong, credible, and respected ABET organization; and, 3)
Conduct substantive studiesaimed at problemidentification/res-
olution and engineering-school enlightenment as to the
long-term benefits, to the school and its ultimate customers, of
implementing changes appropriate to the context of their institu-
tion, its student body, faculty, and objectives. So what might we
expect in the way of outcomes?

Many bhillions of dollars have funded the mission shift of
many of our engineering schoolsfrom teaching and servicetore-
search. Consequently, it is expected that consideration of the
suggested NAE initiatives, particularly, the inclusion of engi-
neering education as a principal branch of engineering activity,
would bean emotionally wrenchingissueand giveriseto atough
debate. The debate should reveal how deeply thevalueplaced on
educational contributions by the NAE leadership has penetrated
themagjority of current NAE members, some of whom are part of
the group of faculty membersthat have been hired and promoted
primarily on the basis of their research strengths. These aca
demic-engineering researchers will likely opt for exclusiveness
and oppose a move toward inclusiveness. It will require a pro-
found change in attitudes, demanding much more than state-
ments by NAE leaders, to overcome what may very well be a
deeply embedded culture of engineering-researcher elitism.

When speaking of the difficulty in responding to change at
our colleges and universities, James Duderstadt provided in-
sightsthat, to some degree, are applicableto change at the NAE:
“It may be necessary to drive an organization toward instability,
toward chaos, in order to shift it from one paradigmto the next.
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Sometimes this happens naturally as exter nal forcesdrivean or-
ganization into crisis, sometimesit results from the actions of a
few revolutionaries, and sometimes it even happens through
leadership, although as Machiavelli observed, it is rarely well
received by those within the organization [8, p 268].

To put theissuein perspective, oneneed consider |ost-opportunity
cogts. Mot likely, the suggested initiativeswoul d have aripple effect
beyond measure—enabling the breakdown of extant barriersto engi-
neering education reform. With so much to be gained in benefitsand
gpparently nothing of rea consequence to be logt, follow up on the
suggested initiative would be well worth a serious and intensive ef-
fort. Absent adedicated effort, it isvery likely that the status quo will
prevail, leaving engineering education reform to founder. However,
there is reason for optimism. With appropriate education, manage-
ment, care and the good will of those who have the meansto influ-
encetheprocess, in due course opponentsof change, defendersof the
status quo, will be enlightened and proceed to act in their enlightened
df interest. The NAE culturewill change so that it will be possible
for the NAE to become proactive in engineering educetion reform
and for exemplary contributorsto engineering educationto be el ected
to the Academy on a sustainable basis. In turn, this will catayze
change in academe and accel erate the pace of systemic engineering
education reform.

V. Conclusion

The formidable challenge to change in our engineering educa-
tion system demands no less than aformidable and coordinated
response aswell as able and respected | eadership. The NAE has
the wherewithal and iswell positioned to provide thisresponse,
aswell asto providerequisiteleadership by example. It would be
a credit to the NAE, and a boon to engineering education re-
form/revitalization, if the NAE would work to implement the
suggested initiatives. These initiatives could very well provide
the breakthrough that, over time, would enable the widespread
implementation of the changes needed in the engineering educa
tion system — hel ping to motivate and mobilize the stakehol ders
in engineering education to addressthe challengeto change. The
stakeholders — academic administrators and faculty members,
students, government policy makers and agency program man-
agers, and professional society as well as industry leaders —
should seethisasclarion call to action on their partsaswell. As
stated in the epilogue of the NRC BEEd Report: “ The education
of this nation’s engineers deserves no less’ [2, p 55].
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From the President of ECEDHA

Stephen M. Goodnick, President
Electrical and Computer Engineering Department Heads
Association

t isapleasure for me asincoming president of ECEDHA to

take over the job of writing this column from David Soldan
(2002-2003 president), and to continue hislead in sharing some
of the activities and issues ECEDHA is presently engaged in.
Over the past year, ECEDHA has increasingly pursued a more
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proactive role for the organization in
addressing national issues such as
nanotechnology education, diversity in
ECE programs, and the future of ECE
educationitself. Inthiscolumn, aswell
asfuture ones, | will report on some of
these varied activities.

As reported by Dave Soldan and
other board members in the April is-

November 2003



sue this year, ECEDHA partnered with the National Science
Foundation and the International Engineering Consortium
(IEC) to organize a two day workshop on NanoEngineering
Education held January 27th and 28th, 2003, in Santa Clara,
CA. Thetwo-day workshop was held in connection with the
IEC DesignCon 2003 Conference. Over 50 representatives
from ECE departments across the country participated in the
workshop. A full day of tutorials which broadly defined
nanotechnology was provided by international expertsin the
field, and available online on the IEC website
www.iec.org/nanoevent. The second day of the workshop
was solely an academic workshop for ECEDHA membersand
representatives, with the purpose of addressing the educa-
tional challenges of nanotechnology, particularly as it im-
pacts Electrical and Computer Engineering programs. A full
report on the workshop has now been completed, and submit-
ted to NSF, and will be available onthe ECEDHA web page as
well as through NSF for dissemination. Some of the action
items arising from this workshop include establishment of a
NanoEducation committeein ECEDHA to, for example, doc-
ument best practicesin nanotechnol ogy education and faculty
development. A proposal is made in the report to establish a
Nanotechnology Web Education Center (NWEC) in collabo-
ration with 1EC that will provide a national repository for
nanoengineering education educational materials such as
course modules, visualization tool s, simulation software, etc.
Also, aproposal ismade for ECEDHA and NSF to partner in
organizing summer workshops in collaboration with estab-
lished university nanotechnology research centersfor faculty
and teachersto gain moreexperienceinthisfield, and help de-
velop curriculum and course materials relevant to
nanoengineering education.

The NSF Electrical and Communication Systems Engineer-
ing Directoratein collaboration with ECEDHA, held the Agents
of Change Workshop June 17th and 18th, 2003, at the NSF in
Arlington, Virginia. The purpose of the workshop wasto bring
together the chairs, deans and faculty members representing
ECE programsin the U.S. to share best practices and discussin-
novative strategies to significantly enhance the diversity of the
student and faculty bodies. The vision of diversity discussed in
theworkshop includesthe devel opment of awelcoming and nur-
turing climate in educational institutions for women and
underrepresented minority groups in ECE. As “Agents of
Change,” the workshop participants were invited to help formu-
lateanational agendaand action plansfor recruitment and reten-
tion of faculty members, graduate, undergraduate, and K-12
students. At the workshop, this goal was achieved through key-
note speeches by the NSF |eadership, who discussed the impor-
tance and goals of diversity; presentations from deans and other
leaders from academic ingtitutions and organizations that have
demonstrated resultsin devel oping diversetal ents; and breakout
sessionsthat involved extensive discussions. A summary report
ispresently being drafted for publication in Fall of 2003, which|
intend to discuss in more detail in a future column.

Last year, ECEDHA collaborated with the |EEE Education
Society to solicit contributionsfor aspecial issue of |EEE Trans-
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actions on Education devoted to providing avision of the under-
graduate curriculum for ECE in the year 2013 and beyond.
Contributions were invited from electrical and computer engi-
neering departments, as well as industry, government and other
interested professionals, on their vision of what ECE depart-
ments should be offering inthe year 2013 and beyond in order to
adequately prepare students for their future as practicing engi-
neers and graduate students. Both regular full length manu-
scripts addressing specific curriculum, as well as short papers
framing the discussion of the future of ECE education were re-
ceived and peer reviewed. The special issueis presently sched-
uled for publication in November, 2003. The articles accepted
for publication range from addressing broad curriculum issues
to future pedagogical models, including the influence of tech-
nology enhanced education. Overall, avariety of interesting and
provocative visions of future engineering education are pre-
sented in thisissue, which we hopewill provide aframework for
the future evolution of ECE education.

Oneof themost visibleongoing ECEDHA activitiesisthean-
nual meeting. The 2004 meeting will be held March 19" to the
23", 2004, in Orlando, Florida. In this year's meeting -ECE:
L eading Technol ogy Awareness- wewill againfollow onthemes
developed at last years meeting in Oahu related to ECEDHA's
more proactivestance. Theprogram will have sessionson many
areas of interest to the membership, including:

* Key Technology Issues

* Liberal Education for ECE Students

* Engineering Curriculafor High Schools

* EC2000 Experiences and Evolution

* Bio-education for ECE Students

* Public Policy and ECEDHA

e Small School Issues

* The Role of ECE in Emerging Technologies

* Engineering Education Research

* Diversity

In addition to panel sessions and plenary talks, the annual
meeting will as usual provide an open forum for members, a
business meeting including the results of the ECEDHA annual
survey, regional meetings, and of course alarge amount of time
for simply catching ups with old friends and making new ac-
guaintances. Thisyear’'smeetingwill alsoinclude, asinthe past,
the New Chairs workshop and the EC2000 workshop for pro-
grams slated for accreditation visitsin 2005. An IEEE ABET
Visitor Training Workshop will also be held in conjunction with
the annual meeting on Sunday, March 21%. Detailsof thisyears

meeting may be found on the ECEDHA website,
www.ecedha.org/2003-04/agenda.html.

Stephen M. Goodnick
Professor and Chair
Electrical and Engineering
Arizona State University

stephen.goodnick(@asu.edu
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From the Chair of the ASEE ECE Division

S. Hossein Mousavinezhad
2002/2003 ASEE ECE Division Chair
h.mousavinezhad@wmich.edu

The 2003 ASEE Annual Conference in Nashville included an-
other successful program offered by the ECE Division. | was
pleasantly surprised by the good attendance at the business
meeting (Monday 7:00 am.!) and many attendees volunteering
to help with our 2004 program and activities. As 02/03 division
chair | wasa so honored to beinvited to attend | EEE EAB meet-
ing Saturday June 21 also held in Nashville (Opryland Hotel.)
During my presentation | encouraged continuing the closerela
tionship between |IEEE, ASEE (especially ECE Division) and
various government organizations and industry. Due to encour-
agement from our university administration (President Bailey,
Provost Litynski, and Dean Atkins) | feel privileged to be ableto
continue my involvement with professional/technical organiza-
tionsincluding IEEE, ASEE, ECEDHA, NSF. | think it isessen-
tial for both teaching and research faculty to getinvolved inthese
professional societiesand industry/business and government or-
ganizations should encourage their staff members to support
ASEE, |EEE and related activities. As aglance at 2003 Annual
Conference will show, our sessionswere well organized and in-
cluded topics in accreditation, research directions, ECE lec-
ture/laboratory courses & innovations, discussion items (BSEE
or now BSECE session), teaching and |earning with technol ogy,

Mousavinezhad presenting Distinguished Educator
Award to Dr. P. Leigh Mack.
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mathematical concepts in ECE subjects,
and various administrative and society p
meetings.

OnthelEEE sideof things, wehadthe |l
third |EEE eit (electro/information tech- g
nology) Conference in Indianapolis,
June 8-11, 2003. Professor Lotfi Zadeh
gave the banquet keynote speech on soft
computing and computation with alpha-
betsand impressions and recent devel op-
ments in intelligent systems. Luncheon
speaker was Dr. Vasundara Varadan, Division Director of NSF's
Electrical and Communications Systems. These eit conferences
werestarted in Chicagoin June 2000, weare planning to havethe
conference at Milwaukee in June 2004 (hosted by MSOE.)

| want to conclude my remarks by mentioning two very im-
portant awards which were presented at the Nashville Confer-
ence (see the pictures in the article): The ECE Distinguished
Educator Award was presented to Dr. Pamela L eigh M ack, Pro-
fessor and Chair, Morgan State University. The ECE Meritorious
Service Award recipient was Dr. Daniel M. Litynski, Provost
and V.P. for Academic Affairs, Western Michigan University.
Congratulations! to both Pamelaand Dan for doing an outstand-
ing job and for their valuable contributions to our technical/pro-
fessional societies.

Hossein Mousavinezhad
h.mousavinezhad@wmich.edu

Mousavinezhad presenting Meritorious Service Award to
Dr. Daniel M. Litynski.
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Technical Sessions with papers presenting latest teaching innovations in
engineering/technology education, laboratories and research. Exhibits,
Workshops, Awards Banquet. Topics of interest include:

Latest discoveries related to all engineering and technology disciplines, Accreditation (ABET) Issues,
Laboratories, Distance Education, Teaching & Learning With Technology, New Directions in Research,
Capstone Courses, Innovations in Undergraduate/Graduate Education, NSF or other Funded Research
with Education Emphasis, Capstone Experience, Technical Communications, Cooperative Education,
Relations With Industry, Advising and Retention Issues, Gender Issues, Nanotechnology,
Interdisciplinary Programs, Software Tools, Curriculum Development.

Both hard copies and electronic forms of ABSTRACTS (maximum one page, in PDF)
should be sent by December 15, 2003 to Hossein Mousavinezhad, ECE Department,
Western Michigan University, Kalamazoo, Michigan 49008, (269) 387-4057, FAX (269)
387-4096, h.mousavinezhad@wmich.edu, http://www.wmich.edu/ece

Camera Ready Full Papers will be due in March 2004 (please refer to conference Web
Site for up-to-date information about the conference, registration, etc.)
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