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Abstract %2 SUCCEED (Southeastern Universities and
Colleges Coalition for Engineering EDucation) was one of
the U.S National Science Foundation’s Engineering
Education Coalitions and consists of eight public colleges of
engineering located in the southeastern United States. Now
in its ninth year of operation, SUCCEED has transformed
itself from an incubator of educational innovations to an
organization whose mission is to institute a sustainable
version of its curriculum model on each of its member
campuses.

A curriculum model was developed by SUCCEED that
proposes specific changes in the curriculum content and
structure and, importantly, the implementation of processes
by which the curriculum is delivered and managed. The key
change elements in the curriculum content and structure are
early and multidisciplinary design, explicit success skill
development, and exposure to professional practice. Our
curriculum model incorporates processes and systems to
enhance student learning through the use of technology-
based delivery systems, faculty development, and the
establishment of support systems for transitions into and out
of college, and the promotion of learning outcomes
assessment and continuous curriculum renewal. This paper
reviews the major directions taken by the SUCCEED
coalition in the faculty development and student transitions
areas.

Ten years ago the National Science Foundation formulated
strategies that would lead to the systemic reform in
engineering education at the undergraduate level. Part of
this strategy was to fund a small nurber of coalitions of
colleges of engineering to take a holistic approach to
curriculum reform. SUCCEED (Southeastern Universities
and Colleges Coalition for Engineering EDucation) was one
of the National Science Foundation’s Engineering Education
Coadlitions and consists of eight public colleges of
engineering (Clemson University, Florida A&M University-
Florida State University, Georgia Institute of Technology,
North Carolina A& T State University, North Carolina State
University, University of Florida, University of North
Carolina at Charlotte, and Virginia Polytechnic Institute and
State University) located in the southeastern United States.
Now in its eighth year of operation, SUCCEED has
transformed itself from an incubator of educational
innovations to an organization whose mission isto institute a

sustainable version of its curriculum model on each of its
member campuses.

Curriculum Model

The SUCCEED curriculum model is based on the desired
attributes of graduates for the next century as specified in
ABET Engineering Criteria 2000. Among other things,
graduates are expected be technically competent, critical and
creative  thinkers, life-long learners, effective
communicators, team players, and globally aware. They are
expected to understand process and systems design and
integration and appreciate the global and societa
implications of engineering decisions. The success of our
model is measured by the extent to which our students have
acquired these attributes.

Our curriculum model proposes to achieve these
qualities in our graduates through specific changes in the
curriculum content and structure and, importantly, the
implementation of processes by which the curriculum is
delivered and managed. The key change elements in the
curriculum content and structure are early and
multidisciplinary design, explicit success skill development,
and exposure to professional practice.

While the desired attributes of engineering graduates and
the need for curriculum change are recognized by many
educators, it is primarily a lack of processes to effect and
sustain change that has limited curriculum reform. Our
curriculum model incorporates processes and systems to
enhance student learning through the use of technology-
based delivery systems (e.g., multimedia, electronic
delivery, €lectronic advising and mentoring), faculty
development (e.g., workshops on effective teaching, course
design, and mentoring and supporting new faculty
members), the establishment of learning support systems for
transitions into and out of college (e.g., pre-enrollment
bridge programs and student mentoring), and the promotion
of learning outcomes assessment and continuous curriculum
renewal. The approach taken to two aspects of the
curriculum model, namely faculty development and student
transitions, are summarized below. A more complete
discussion of these and the other areas is given in the cited
references.
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Faculty Development

No matter how effective reforms in teaching,
advising, or assessment may be, they can never be sustained
unless alarge segment of the faculty is persuaded to try them
and is equipped with the knowledge and skills needed to
implement them. One of SUCCEED’s core strategies to
implement the curriculum model is to develop and
institutionalize faculty development programs that have the
dual goals of persuasion and training. To this end Richard
Felder, Rebecca Brent and coworkers have developed a
model for a sustainable engineering-based faculty
development program. The model involves a combination of
leaming opportunities for experienced faculty members, new
faculty members, and graduate students; incentives and
rewards for effective teaching, teaching scholarship, and
mentoring; and linkages to campus-wide teaching and
learning centers and other faculty development programs.

Each of the eight SUCCEED campuses now has
implemented and partially institutionalized a variant of the
SUCCEED faculty development model. Workshops on
effective teaching, orientation to teaching for new faculty
and graduate students, teaching first-year students, teaching
with technology, mentoring and supporting new faculty
members, and effective faculty development in engineering
and the sciences have been presented on SUCCEED
campuses and elsewhere. Engineering teaching leaders have
been identified and provided with training in organizing and
leading faculty development programs. Learning
communities, mentorships, and collaborations between the
engineering teaching leaders and campus faculty
development staff have arisen on the SUCCEED campuses,
and arrangements are being made for at least some of these
programs to continue with local campus funding when
SUCCEED no longer exists.

As one of its key milestones, SUCCEED proposed to
engage 60% of the faculty in faculty development programs.
Prior to the initiation of the faculty development program in
1996, fewer than 10% of the faculty had ever participated in
a program related to teaching improvement. Current faculty
development statistics shown in Table | below demonstrate
that the coalition is now approaching the 60% participation
target.

Student Transitions

The formal transitions into and out of engineering education
are crucial to undergraduate and career success, respectively.
The shift from a general education (high school or
community college) to a professional degree, college or
university track, or from the latter into the work environment
or graduate school represents not only a change of formal
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performance expectations, but also presents atransition to an
environment not previously experienced.

History teaches that competent introductions to
each new environment can make a crucial difference in
retention and success, both in the university and on the job.
Data on student success indicate that the short period (one-
two semesters) following a transition in environment (high
school to university, community college to university,
university to workplace, or undergraduate to graduate) is a
critical one. Success in these transitions is less dependent
upon technical intellect than broader experience and the
skills of critical thinking, listening, communication,
teamwork, time management, and professionalism.

SUCCEED has had considerable success in
improving the retention of minority students and community
college transfer gudents, and, to a lesser extent, women
students (see Table Il below). This success may be attributed
to active intervention programs, explicit skill development
coupled with clear statements of expectations, creation of
peer support structures, early introduction to engineering,
and improved teaching. The SUCCEED-initiated programs
that facilitated the transition of students to University life
during their first year on campus and expanded design and
practice played a significant role in importing and
implementing these approaches.

SUMMARY

A model to guide curriculum renewal has been developed by
the SUCCEED engineering education coalition over the past
9 years. The effectiveness of the tested components of this
model depended on the institutional setting, administrative
support, cost, and importantly the local champion for the
innovation. In particular, a comprehensive faculty
development program and a structure to help incoming
students adjust to the University environment and to excite
them about engineering were found to be critical elements of
the model. A bibliography containing some key findings of
the coalition’s research is given below and the SUCCEED
website [http://www.succeednow.org/] can be visited for
additional information.
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TABLE |
Participating Engineering Total Engineering
School Tenure-Track Faculty Tenure-Track Faculty Percentage
A 72 135 53%
B 44 77 57%
C 166 376 44%
D 37 74 50%
E 128 221 58%
F 136 298 46%
G 56 97 58%
H 240 291 82%
Totals 879 1569 56%
TABLEII
Comparison of SUCCEED to Adjusted National*
Engineering Enrollment and BS Degrees Awarded Statistics
| | I
Enroliment (1989-1997)
% increase in Percent of all % Increase in Percent of all
SUCCEEDQ SUCCEED Adjusted National Adjusted National
African American 40% 15% 13% 6%
Hispanic | 5% % 54% o
Native American 152% 0.46% 78% 0.68%
Women 20% 22% 18% 20%
BS Degrees Awarded (1990-1998)
% increase in Percent of all % Increase in Percent of all
SUCCEEQ SUCCEED Adjusted National Adjusted National
All Students 13% N/A -2% N/A
All Minorities 84% 17% 66% 11%
Women 41% 21% 29% 18%
* - Adjusted National (all U.S. Colleges minus SUCCEED Schools)
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