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OHP 1

utline

= Changes on the Horizon
m What Is Causing the Changes?
= Who Is Defining the Changes?

= What Changes Have Been Made?
« Talk
» Demands for Action
« Offers of funding
+ Things peoptle are doing
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Changes on the Horizon

s Changes come over a long time period

m Best result: realize change is a
continuous, beneficial process
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Changes?

» Changing World
- Changes in politics
» Changes in communications
« Changes in access to energy

» Changing Knowledge Base
+ More things to know
» More information about new things
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» Everyonel!
« Society, Industry, Faculty, ABET, NSF, etc.

» What do they agree upon?

« World is changing

+ Knowledge/Communications explosion

+ Engineering colleges must respond

+ Must assess and evaluate programs

« Process is iterative
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Made?

s Talk

= Demands for action

= Changes in what agencies will fund
m Changes in what people are doing
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» National Academy of Engineering
» National Research Council

= National Science Foundation
» American Society for Engineering
Education
« Engineering Deans' Council
» Corporate Roundtable
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Demands for Action

» Public
= Regional Accrediting Agencies

s Accreditation Board for Engineering and
Technology (ABET)

- Criteria 2000
* Shift from Inputs to Outputs
« Shift from Teaching to Learning

« Demonstrate Competence Not Document
Experience
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OHP 8

Engineering Criteria 2000

s Educational Objectives:
- Process to establish and revise objectives
— Publish objectives
- Curriculum to achieve objectives
- Evaluation to improve and demonstrate
achievermnent of objectives
» Advise, monitor and evaluate students
to ensure objectives achieved

Criteria 2000, Continued

= Show graduates able to:
* ldentify/solve engr. problems
* Apply knowledge of math, science, engineering
* Use modern engineering tools and techniques
* Design/conduct experiments; analyze data
* Design system, component, or product
+ Function on teams
« Communicate effectively
* Know professional/ethical responsibilities

Criteria 2000, Continued

» Know contemporary issues
« See global & societal mpacts
* Engage in life-long learning

» Basic math/science; general education;
design

s Enough, competent faculty

s Adequate, appropriate facilities

» Sufficient $ and leadership

s Meet specific program criteria
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Will Fund

= Programs are funded,
not schools

= Major agencies agree on some things:
- Lasting changes at the core
- Industry involvement
- Resource sharing
- Reduce cost
- Assist underrepresented groups
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Changes in What People Are
Doing

n Formal Alliances
- Focused purpose: EAGLE
- Broad purpose: NSF Coalitions
= Informal Alliances and Exchanges

- Intemational Symposia on Engineering
Education for the 21st Century

a The Franklin W. Olin College of
Engineering

WL DLDKRESERE L T, TEHFOHREI
HlBL0S0RLEVFEHEAETTOT, &
FXERAABRENIDOHVET, ZOHTH
H #258HmE T %,§t>l/o7b>0i‘5'é6n’cb>é%>0)
EXDEMTHRNE D ENHY T, FEHIK
FERMNIE>ED LT HEGOFFIL LT, Engi-
neering Alliance for Global Education

(EAGLE) w5050 £7, EBREFOD
DIEFHESLTHVZEDTL x5 ZOHR
ARDVTITRALET, ZLT. bo —RiY
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Englneermg Alhance for
Global Education (EAGLE)

» Formed in 1990 by 17 Colleges

« lllinois, Wisconsin, Cal-Berkeley, Cornell, North
Carolina State, Georgia Tech, Texas, Temple
Texas A&M, Rose-Hulman, Michigan ,
Vanderbilt, Lehigh New Mexico , Washington,
Carnegie-Mellon, and the State University of
New York at Buffalo

= Now available to all US engineering
colleges through the American Society
for Engineering Education

ZbHDELTIE, NSF BXET 20 D0DKRE
HE (a7Vyvay) BHVEd, Z0a7Yva
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ReIATHYMZZTEL T, ThiKET 5
TCERTUSIALTT, TNRBRETET XY
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SN TS T LB TBYET,
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EAGLE Activities

= Rose-Hulman runs program
n >350 US engineers

s 60% of new US engineers with Japan
experience
—>100 worked in Japan for year
— Many formats and partners

- Best arrangement with the |JST program at
Kanazawa Institute of Technology

— IEST at KIT is first “mirror image” program

ThiREARTu I AV ET E, KE
DTEREES, 98H. BFRKRTERFCH
KELHAXLDEB 2570 75TT, C
DA I LZBMT 57DIiEDEED1IE
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DRI HT2BDTT, Lrd, 100A SV,
EAGLE O# BB b - -%ic BADhELR Y Cft
HrLihsse, EBEISRELHRCODWTEA

TETWVET,
EAGLE iX. AW AL \— b —%2HA
THER2LTELOTTYS, —FIEL{ wo7=D

BRERTERELOEETL I, SIRTEKRET
ix. # E. Intensive Japanese Program for
Science and Technology & EiFh % BI2EETH
KEOETZBE S 0SS LEEHLTBY LT,
ZD7ur sk EAGLEDBEH TSI LICE
T EBRCIRA NI T 22T 47T, DOEWVWK
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NSF Engineering Coalitions

m Require Sustained, Systemic Change
= Eight Funded From 1980

m Each Coalition Received $15 million for
a five-year period

a Each coalition required to match with
$15 million from other sources

u Eligible for additional five-year grant

FRBEEHLEL X LLIRUMNTOBRT
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ZHZEIZRRVELT,
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The Coalitions

» The Greenfield/Focus Hope Coaliition

= The Engineering Academy of Southern
New England

= The Southern California Coalition for

Education in Manufacturing Engineering
(SCCEME)

= The Engineering Coalition of Schools
for Excellence in Education and
Leadership (ECSEL)

The Coalitions, Continued

s The Synthesis Coalition
n The Gateway Coalition

s The Southeastern University and
College Coalition for Engineering
Education (SUCCEED)

a The Foundation Coalition

OHP16~17ich D T X Sica7Vvavid,
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ZOHRD0TTHE, LEVKEREETHS
W3 ZERbho TWFiFs L Bunid,

The Foundation Coalition

» Four Fundamental Themes
- Curricular Integration
- Human Interface Development
- Technology-Enhanced Learning
— Assessment & Evaluation
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Curricular Integration

n Integrated First-Year Curriculum in
Science, Engineering and Mathematics
(IFYCSEM)

- Developed at Rose-Hulman
— Adapted for use at all member colleges
- KIT has experimental version

m Foundation Coalition Sophomore
Engineering Curriculum (FCSEC)
- Developed at Texas A&M
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Development

s Cooperative Learning
- Leaming is not a competetive sport!
a Active Learning

- Student responsible for own learning and
that of other students

= Team Projects—

- Excellent way to reinforce behavior
— Good for faculty too!!
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echnology-Enhanced |
Education

» New Classroom & Laboratory Facilities
» Use of Computer Software

» Requirement for Laptop Computers
Owned by Students
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Assessment and Evaluation

m Led to Major National Conferences
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International Symposia

m Four held to date; fifth in 1998

a Participants
- Japan: Kanazawa IT, Tohoku University
- Thailand: Mahidol University

-~ United States: Rose-Hulman, Rochester IT,
Tri-State, Wisconsin, Hawaii, Harvey Mudd
and the National Science Foundation
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Outcomes of Symposia

a Parallel developments on the campuses
- EAGLE, ST, IEST
- Yumekobo at KIT;
CTRI at Rose-Hulman
- Integrated Curricula
- New Engineering Design Program at KIT

- Requirement for all students to own laptop
computers

= Many faculty interactions

ZOINSZLRToTWLHPT, §RTEXYE
EO—X s "V Y IRREOB TR, WH 13
EFPILI-BE LORENASNE LTz, EAGLE
EOWTREFEEBELLE L, ZOfticid.
BIZIE, SRTFERFEZE [BEE] Lvwd, ¥
ElbBBERbDO7uY 7 P REHABARITZ S
MR H D T2, ZThERU XS LR EBE
O—X s NV Y TRKETHBRRPTT, 2
WAL YV F 254, Thidu—X L
YIBRETHEST, 77UV F—varea
TV a YRBRLEZLDOTTOHAED, &RT



ERETHSELOKBRINCEMINTB £7,
THBEHEE. ChOYWHORETEHREIAT,
SEEFERBHBLRENTET, ZOMHUCH,
FEAEREEFELCSLT, u—=X - =T
KELERITERETIE. ZE—A—AZTFv 7
by 7 earvBa—F2EHbEEL5Ik>T
F¥, TAUNCH R E L E R TORFMBTDL
nNTwnEJ,

K752 01) 0« W F—1) »ITEXE

OHP 25

a The F. W. Olin Foundation

—Founded in 1938
- 72 buildings on 57 campuses
— Net worth $400 Million

» Olin College will be near Boston next to
Babson College

= Opens in 2001; 600 students by 2007
a Curriculum based on NSF Coalitions
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Major Strategic Tenets

» Engineering focus
» Undergraduate

» Residential

n Very Selective

» Low cost to student
a Close to industry

m Assess & evaluate

n Lifetime relationship
- undergrad support
- life-long learning
— career services
- support of grads
» Access over
ownership: partners

ZOF L OKEORKRNZH X /7, BIEHRE
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OllnCollege
Educational Outcomes

a ABET Criteria 2000 plus the following
= Understand commercial marketplace
s Professional licensure

s Experience outside native culture

= Understand the nature of systems
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Olin College A Specnal Role

» An important model of the
- Global
- Agile
- Leaming-oriented
- Professional preparation
-~ Community
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New Trends in US Engineering Education

Presentation to the Engineering Academy of Japan
November 17, 1997
by
James R. Eifert, Visiting Vice President
Kanazawa Institute of Technology

Changes on the Horizon

The late 1990's promise to be a period of significant change in the engineering education
community in the United States. These changes have been on the horizon for nearly a
decade, however, and will probably take another ten years to become fully implemented.
Perhaps one of the best outcomes of this transition period could be the realization that change
is healthy and necessary and should be a continuous process.

What has created this period of significant change?

Several forces combine to make this a period of unprecedented change in engineering
education. The forces for change fall into two categories: changes in the nature of our world
and changes in the nature of our knowledge base.

The changes in the world are many and familiar to all of us. I will mention three here today
that I think are particularly important to US engineering education, perhaps a slightly different
set of changes would be more important in Japan. The first change is in the political arena.
The dissolution of the Soviet Union, the return of Hong Kong to China, the normalization of
relations between the US and Vietnam, the impending adjustments in Latin America when
Fidel Castro retires from public life, etc. all create an environment that is significantly
different than the world environment of the 1980's. Suddenly things are possible that were
impossible a few years ago.

New political and economic alliances are emerging from this changing picture. The North
American Free Trade Agreement (NAFTA), the Asian Pacific Economic Community (APEC),
The European Community (EC), and membership changes in the North Atlantic Treaty
Organization (NATO) are all examples of changing national alliances.

These changing alliances of governments are often paralleled by changing alliances of
industries. At one time US and Japanese auto manufacturers only competed with one
another; now they have many joint ventures in all parts of the world. The Boeing Airplane
Company and Mitsubishi Heavy Industries recently announced the joint development of a
new aircraft to be marketed all over the world. Nippon Steel and Inland Steel have
combined to construct new state-of-the-art steel production facilities in the US. For
commercial purposes, these emerging global corporations and corporate alliances make
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national boundaries less important now than they have been since national boundaries were
first "invented" thousands of years ago.

A second major change in the nature of the world is the recurring revolution in
telecommunications. CNN and other global, satellite-based communications networks have
made a significant difference. Some might argue that the differences are not good but I don't
think anyone can argue that they haven't made a difference---a permanent difference: we will
never go back to the relative isolation of the 70's and 80's. ~ The fact that information can be
transferred instantaneously around the globe without the significant possibility of censorship
has made a major change in the way the world operates. It is no longer possible to lie or
misrepresent reality very long: others know the truth or see reality differently and can aimost
immediately refute anyone who attempts to misrepresent situations.

This change is pervasive. It not only effects politics and the business of nations; it effects
commercial business, the equity and commodities markets, fashion, food, and feelings. We
share the meetings of heads of state, the funerals of world citizens, and with my breakfast this
morning, I enjoyed live views of the weather and foliage of six Japanese cities in real time.

It is truly a time when a butterfly flaps its wings in the rainforest and El Nino shifts.

A third change is the proliferation of access to energy. For 200 Million Yen you can get
delivery of a reliable 10 Megawatt generator set that will operate continuously for 30,000
hours in literally any conditions where man can survive. Couple it with a source of fossil
fuel and you are in business. In business near the source of raw materials; in business near a
supply of inexpensive labor; in business immediately adjacent to your market. In the past,
industrial ventures that needed access to such significant supplies of continuous electric
power had to be located in stable, established, first-world nations where tremendous capital
investments had been made to create such fixed infrastructure.

I understand that there are severe limits on the extent of the world's fossil fuels; what I
describe will not change that. My point is not that the "pool of oil" has gotten bigger; my
point is that there are more spigots on the pipeline and that the pipeline has become a virtual
one without the need for continuity from the source. Just as access to information no longer
requires the continuity of the telephone line, access to energy no longer requires the
continuity of the power line or the pipe line.

What difference does all of this make to engineering deans and faculty members? We are
not industrial tycoons or politicians; we are teachers, researchers and curriculum designers.
The reason it makes a difference to us is that we need to prepare our current students for a
different working environment than the one we envisioned 20 or even 10 years ago. New
engineering graduates will be expected to work productively in this global environment with
essentially no boundaries except their own imagination and creativity. Many of the
constraints placed upon previous generations of engineers have been removed or significantly
modified. The remaining constraints have become amorphous and ephemeral: continuously
changing shape, color and substance. Our new graduates must be prepared to create,
manage, direct and continually reshape the system that emerges from this foment. We
cannot help them to achieve such sophisticated outcomes from their education using only the
"fixed tooling" of the past.
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The second category of forces for change in engineering education are changes in the
knowledge base of mankind. Two aspects of our knowledge base prompt the need for
change: the generation of new knowledge and the dissemination of that knowledge.

In 1963, in his book Little Science. Big Science...and Beyond, Derek Price claimed that more
than 80% of the scientists and engineers who ever lived were alive at that time: that
percentage is even higher today. This huge cohort of technical professionals has at its
disposal significantly better and more productive "tools" than their predecessors. The result
is a significant increase in the things we know and the things we can do. Send a rescue
mission to a troubled spacecraft? Sure, no problem!

We are generating "messages” to one another about this new knowledge at an alarming rate
and that rate is accelerating at an astounding pace. An example may illustrate my point.

The number of North American Internet users in January of 1993 was 1.3 million, by 1994
it had become 2.2. million, by 1995 it had grown to 4.8 million, by 1996 it was at 9.5
million, in 1997 it was 16.1 million and by next January it is estimated to be 25 million.
These are annual growth rates ranging from 70 to 120% per year for those years. If you
think of each of these "users" as a "publisher" you get sense of the real and potential situation.
As Bill Gates of Microsoft describes it, the entry barriers to publishing are very low,
essentially non-existent.

Put these two things together and we have a problem for learners. New things that need to
be learned are being developed very fast. Those "new things that need to be learned" must
be filtered out from a cacophony of background noise that is becoming deafening.

Put all of these things together and you have a significant problem for those charged with
designing and operating an educational system to prepare young technical professionals for a
practice that may well extend until 2050. Information explosion. Communications
overload. Unlimited opportunities. Constant rapid change. What a mess!! Or-- What a
wonderful game for those who come prepared to play! That's our central mission: prepare
these young people to play. Prepare them to play the new game, however the rules unfold.

Who perceives these environmental changes and who is defining the changes that need
to be made in the US engineering education system?

The answer seems to be: nearly everyone. The difficulty of course is that each individual or
group sees things from a different perspective or with a different set of biases. The
"viewers" include: society in general, industry, engineering faculty members and deans, the
National Science Foundation, ABET, and private foundations. Each of these entities is made
up of many different people so it is difficult to characterize the views of each organization
with great precision. Collectively, however, I think the following perceptions are shared by
this group of interested observers.

*  First, a realization of the changing world condition as described above. Nearly everyone
accepts the emerging reality of a global market for nearly everything, including technical
professional services.

* Second, acceptance of the burgeoning knowledge and communications base. There is
agreement that the transfer of a body of knowledge as the primary value added by a
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technical education is no longer a tenable objective.

* Third, engineering colleges must accept the challenge of responsibility to reshape the
engineering education system to prepare students for this future by defining and enabling
the new outcomes our students need from their time with us in college.

* Fourth, there is agreement that we must assess and evaluate our programs to ensure that
they create the outcomes we intend.

* Fifth, there is agreement that this is an iterative process that will continue forever,
probably at a faster and faster pace.

What specific changes have been made to date?
Talk

Talk always seems to come first. Sometimes that is all that comes. Fortunately that is not
the case with this situation. Nonetheless, there has been a significant amount of talk that
preceded any substantive action. The "talk" included several seminal documents produced
by the National Research Council, the National Academy of Engineering, the National
Science Foundation, and the Engineering Deans' Council and the Corporate Roundtable of the
American Society for Engineering Education.

Demands for Action

After the talk, there were demands for action expressed by public spokespersons and
accrediting agencies. Persons who spoke on behalf of the public have been demanding
accountability of various sorts for the past few years and have steadily become more and
more assertive in their demands for assessment and evaluation of programs of all sorts.

More directly of interest to educational institutions, the regional accrediting agencies in the
US began to demand more assessment of programs in their accrediting process beginning in
the 1ate1980's. ABET followed suit in the 1990's with its revised accreditation standards
embodied in the new Criteria 2000.

ABET"s Criteria 2000 were the result of several years of meetings, conferences and
workshops that included input from a wide spectrum of those involved in engineering
education. Criteria 2000 is not just a different list of the things that a program must do to be
accredited.  Criteria 2000 heralds a shift from engineering education programs that were
predicated on inputs to programs that are evaluated based upon their outputs. The old
criteria were very prescriptive and provided a great amount of detail about what was to be
taught and how much was to be taught and in what sequence it should be taught. The focus
was on the inputs into the process. Colleges that deviated very far from this prescription put
their accreditation at risk. The result was that most US engineering programs were very
similar and they were designed to prepare graduates for the industrial world of the 1960's and
1970's not the world of 2010 and 2020.

The new criteria, Criteria 2000, are very outcomes oriented. That is, they ask colleges to

demonstrate that graduates possess certain competencies rather than demonstrating that they
have been exposed to certain experiences that should lead to those competencies. As George
Peterson, the Executive Director of ABET recently said: "Accreditation under Criteria 2000
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will be based upon what students learned, not what they were taught."

Criteria 2000 includes eight criteria that must be met by each engineering degree program in
order for it to be accredited:

®  Criterion I requires each college to establish a process to define and revise the objectives
of its educational program, publish those objectives, establish a curriculum that leads to
achievement of those objectives, and create an assessment and evaluation process to
continuously improve and demonstrate achievement of those objectives.

®  Criterion II requires the establishment of a system to advise students and monitor and
evaluate their progress toward achievement of the program's educational objectives.

*  Criterion III defines a minimum list of competencies that each program graduate must
demonstrate.

® Criterion IV describes the general distribution of the curriculum between basic
mathematics and science, engineering science and engineering design, and general
education. '

* Criteria V, VI, and VII express requirements for sufficiency of faculty, facilities, and
funds to operate the defined program.

®  Criterion VIII requires that the program meet any additional requirements established by
the specific member society responsible for that program, e.g. by the American Society
for Civil Engineering for programs in Civil Engineering,.

Some of the criteria define new requirements, but the most significant change is that we must
now demonstrate the competence of our graduates not just document their experience.

Changes in what agencies will fund

University level curricular development and pedagogical research in the US is funded almost
exclusively on a specific program basis, i.e. institutions are not funded; specific activities are
funded. Granting or funding agencies indicate a general area in which they will accept
proposals and the proposals are then reviewed and funded based upon the extent to which the
proposed activities forward the goals of the funding agency.

In the late 1980's and the 1990's agencies like the National Science Foundation, the Keck
Foundation, the Kresge Foundation, the Lilly Endowment, etc. all expressed their interest in
funding the following sorts of programs: programs they felt would lead to new and better
outcomes for the graduates of US engineering colleges. The various agencies said they
wanted to see programs proposed that would:

* Provide sustained and systemic changes in the engineering education process. The
agencies did not want to fund things that were temporary or peripheral; they were
interested in funding things that would last for a long time and things that were at the
very core of engineering curricula.

¢ Involve industry. The agencies made it clear that they believed that engineering
graduates would be important leaders in the world's industrial future and that the
education they received should prepare them for work in this environment. The
agencies also expressed a belief that there should be a closer relationship between
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industry and academe.

®  Share resources across the university and between universities. Agencies indicated a
clear preference for programs which brought the various segments of an individual
university into closer cooperation and for programs that led to alliances of various sorts
among different universities.

® Make engineering education more cost effective. Educational costs in the US have
skyrocketed in the past decade, far exceeding the cost increases in most other sectors of
the economy, and legislators, parents, and the various other funding sources of education
have made strong statements that this cost escalation must stop.

® Provide access and support for underrepresented groups. This is a continuing demand,
one that is always a component in Federally-sponsored programs, and one that is often a
requirement of other governmental and non-governmental agencies.

Changes in what people are doing?

Engineering colleges have responded in a variety of ways to their own convictions about the
need for change and the externally-voiced demands. I will briefly discuss several types of
alliances, interactions and exchanges undertaken by various colleges. I will conclude with a
description of a more dramatic and bold step taken by one foundation to create an entirely
new college of engineering committed to implementation of the best of recent developments
in engineering education and the maintenance of an environment to ensure continuing
implementation of new curricular and pedagogical innovations.

Alliances

Intercollegiate alliances are one effective way to respond to the external demands and internal
convictions discussed above. Some alliances focus on very specific aspects of the new
outcomes expected of engineering education, others address a broader range of the new
outcomes with more general curricular and pedagogical reform. The Engineering Alliance
for Global Education (EAGLE) is an example of the more focused kind of cooperative
venture; the Engineering Coalitions funded by the National Science Foundation (NSF) are
examples of the more general type of alliance. I will describe the purposes and activities of
EAGLE, the NSF-sponsored Engineering Coalitions in general, and the work of one of the
NSF coalitions, the Foundation Coalition, in more detail.

EAGLE

The Engineering Alliance for Global Education (EAGLE) is a consortium of US engineering
colleges formed in 1990 to foster the development of technically educated and transculturally
aware industrial leaders. The original members of EAGLE are shown on the slide (Figure 2);
the program is now available to students at all US engineering colleges through the
sponsorship of the American Society for Engineering Education. In particular EAGLE has
focused its initial efforts on Japan because of the growing cooperation between US and
Japanese industries. Once the EAGLE Japan Program is self-sustaining, we expect to initiate
efforts in additional languages and cultures.

Rose-Hulman Institute of Technology has operated EAGLE programs in Japan since 1990.
The program has provided a nine-week intensive language course and cultural experience in
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Japan for over 350 US engineering graduates. This number accounts for nearly 60% of all
new US engineering graduates with significant experience in Japan during the seven-year
period. More than 100 of these EAGLE graduates have followed the EAGLE experience
with an extensive work experience in Japan of one year or more.

During this period we worked with Japanese industries, industrial organizations, trade
associations, prefectures, cities and educational institutions. We explored a number of
different program structures to determine the optimum arrangement. The most effective
arrangement we have made is with Kanazawa Institute of Technology. By sharing the
campus facilities and staff support of the Intensive Japanese for Science and Technology
(IJST) program at KIT, the EAGLE program has been able to make its operation more
efficient while increasing the quality of the learning experience for the participants. KIT is
also the first Japanese college to send Japanese engineering students to the US in a similar
program through its Intensive English for Science and Technology (IEST) program.

NSF Engineering Coalitions

The Engineering Coalitions sponsored by the US National Science Foundation (NSF)
comprise a set of alliances that deal with a broader range of curricular and pedagogical issues
in engineering education. In its call for proposals for the grants, NSF insisted that the
proposed activities needed to address sustained, systemic change in the engineering
education process. "Quick fix" programs or programs that would end when NSF funding
ended, were not acceptable. The proposed activities needed to address issues at the core of
engineering curricula not just the elective or enhancement portions. The universities had to
commit to continue the new programs and continue the process of progressive change after
NSF funding ceases.

Beginning in 1990, NSF funded a total of eight such coalitions, directly involving more than
50 of the 320 engineering colleges in the United States. The funding level for each coalition
was the same: a total of $15 million over a five-year period. Each coalition had to commit to
match this amount with $15 million of funds from other sources: institutional funds, funding
from industry or private foundations, funding from the states, etc. Beginning in 1995, the

™ coalitions have begun to become eligible for refunding at the same levels for an additional
five-year period.

Each coalition has somewhat different characteristics. The Greenfield/Focus Hope Coalition,
the Engineering Academy of Southern New England, and the Southern California Coalition
for Education in Manufacturing Engineering all focus on manufacturing education as the
central theme around which their activities are organized. ECSEL has engineering design as
its central theme. The Gateway, Synthesis, SUCCEED, and Foundation Coalitions have the
broadest approach to educational reform. I am most familiar with the Foundation Coalition
and, therefore, I will provide some additional detail about the purposes and operation of that
particular alliance.

The Foundation Coalition programs are based upon four fundamental themes:
® curricular integration,

® the development of more productive working relationships between and among students
and faculty members,
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* the use of appropriate technologies to enhance learning, and

® extensive assessment, evaluation, and dissemination efforts to ensure that programs are
achieving their intended outcomes and to ensure that the programs spread to other
campuses.

Examples of programs that address the first theme are the Integrated First Year Curriculum in
Science, Engineering, and Mathematics (IFYCSEM) developed at Rose-Hulman and the
Foundation Coalition Sophomore Engineering Curriculum (FCSEC) developed at Texas
A&M University. Modified versions of each of these pilot curricula are now in place on
each of the Foundation Coalition member campuses. KIT is also experimenting with an
integrated curriculum for its first year students.

The second theme led to emphases on cooperative learning, active learning, and team project
work on each of the Foundation Coalition campuses. Cooperative learning is an approach to
learning in which there is a high level of cooperation between students rather than the more
competitive atmosphere that has traditionally existed between engineering students.

Students are encouraged to take responsibility for the learning of other students as well as for
themselves. Active learning is a term used to describe learning in which the student is a
continuous active participant; not the passive "sit in the back and sleep through the lecture”
approach that has been the dominant mode of US instruction in the past. Team design
projects and other team activities are excellent ways to initiate and sustain the active learning
and cooperative learning habits we want to instill in our students-------- and our faculty.

The third theme has led to the construction of new classroom facilities, the use of computer
software in the learning of mathematics and engineering science, and the adoption of policies
which require each student to own his or her own laptop computer from the first day on
campus. We believe our graduates will work and learn with these computer tools for a
lifetime; thus, we believe we should introduce our students to strategies of learning and
professional practice based upon these tools.

The fourth theme has stimulated a tremendous interest in assessment and evaluation. In
April of 1997, eight faculty and staff members from KIT joined 400 faculty members from
more than 175 US engineering colleges for an NSF and ABET (Accreditation Board for
Engineering and Technology) sponsored conference at Rose-Hulman to discuss modern
strategic approaches to assessment and evaluation. A follow-up program, held in
Washington, D.C. in September, 1997 attracted a similar audience.

In summary, the colleges of the Foundation Coalition and the other NSF-sponsored
Engineering Coalitions are engaged in a long-term restructuring of their engineering curricula
and are prepared to share their experiences with and learn from the experiences of other
progressive colleges both in the US and around the world.

In addition to the large, extensively-funded activities like the NSF Engineering Coalitions
there have also been a large number of less formal, less extensive, but not less effective
interactions between two colleges or small groups of colleges.
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The International Symposia on Engineering Education for the 21st Century provide an
excellent example of a small group of colleges joining together to share perceptions,
experiences and resources related to curricular and pedagogical innovations. The first two of
these symposia were held at KIT in 1995, the third was held at Rose-Hulman in the US in
1996. 1In 1997, the colleges returned to KIT for the fourth symposium. The fifth will be
held in 1998 on the campus of Rochester Institute of Technology in the US. The various
symposia have involved speakers and participants from Mahidol University in Thailand, the
University of Wisconsin, Tri-State University, The University of Hawaii, Tohoku University,
Harvey Mudd College, and the US National Science Foundation as well as from Rose-
Hulman, Rochester and Kanazawa Institutes of Technology.

As a result of this extensive faculty and staff interaction, these symposia have led to a number
of parallel developments on the campuses of Rose-Hulman and KIT and I'm sure on the other
campuses as well. Examples of such parallel developments are (1) the EAGLE, IJST, and
IEST programs mentioned earlier, (2) the construction and programs of the Yumekobo at KIT
and its analog, the Center for Technological Research with Industry now under construction at
Rose-Hulman, (3) the implementation of integrated curricula on both campuses, (4) the
development of a new engineering design curriculum at KIT, and (5) the requirement for
laptop computers for all students on both campuses. The new "Core Curriculum" approach
at KIT is a development I am studying carefully to see if the concept has applications at Rose-
Hulman or at Olin College. Iam certain that there are many more ideas that have been
shared and refined among the nearly100 faculty or staff members of the two colleges that
have visited the other campus.

The Franklin W. Olin Collese of Enginceri

The final example of global change in engineering education I want to discuss with you is the
establishment of a new college, the Franklin W. Olin College of Engineering.

The F. W. Olin Foundation is a private foundation in the United States with net assets of
approximately $400 million. The foundation was established in 1938 by Franklin W. Olin a
very successful American engineer and industrialist. The Olin Foundation has provided
funds for the construction and furnishing of 72 new academic buildings on 57 different,
carefully selected, private college campuses. Recently, the directors of the foundation
decided that they wanted to establish a college named after Mr. Olin as the final and lasting
remembrance of his generosity.

The Olin College is of interest in this talk because its establishment is based upon all of the
work of those who have been so actively engaged in curricular and pedagogical reform during
the past decade. Olin College will be established near Boston on a campus adjacent to
Babson College, which is regularly selected as the best specialty college of business in the US.
There will be a special relationship between Babson College and Olin College to stress and
benefit from the natural affinity of engineering and business. In particular, the two colleges
will emphasize Babson's experience with entrepreneurial ventures.

According to current plans, Olin College will begin admitting students in 2001 and will reach

its steady-state enrollment of 600 by 2007. Olin College will implement curricula based
upon the work of the Engineering Coalitions, in particular the Foundation Coalition. The
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facilities and support infrastructure of the campus will be based upon the best experience of
the most progressive colleges from around the world.

Major Strategic Tenets of the Franklin W. Olin College of Engineering

The founders of Olin College have articulated ten major strategic tenets that define the
philosophies of operation and strategic approaches that will be followed by the college in
carrying out its stated mission. Those major tenets are as follows:

® The college will focus on degree programs in engineering
* The college will focus its efforts on the education of undergraduate students

® The college will be residential in nature with the great preponderance of its students
living in residence halls or other facilities governed by the college

® The college will be selective in admissions based upon intellectual ability and
achievements

® The college will maintain tuition charges to students at a very low level relative to other
private engineering colleges

® The college will establish a lifelong relationship between its students and the college
community. This relationship includes the following understandings between the
college, its students, and its graduates. The college will strive to:

provide the support necessary for students to successfully complete their
undergraduate studies at the college,

< provide continuing learning opportunities for its graduates on the college campus
or at off campus sites that are deemed feasible, and

< provide career services to its graduates on a lifelong basis.

e In return for the college's efforts to provide educational support for a lifetime of
professional leadership, graduates of the college will be encouraged to provide continuing
financial and in-kind support to the college so that the opportunity afforded to the
graduate can be offered to the next generation of students.

e The college will develop and maintain a close relationship between the study and practice
of engineering and commercial business and industry.

e An overarching operating principle will be to provide access to resources for members of
the college community rather than seek ownership of resources. Whenever practical and
appropriate, therefore, the college will establish a partner relationship with other
institutions and organizations to share facilities, programs and other resources.

e The college will put in place mechanisms to continuously assess and evaluate all college
programs.

Educational Outcomes of Olin College Programs

In addition to the educational outcomes defined by ABET's Criteria 2000, graduates of the
Olin College will demonstrate the following competencies:

e abasic understanding of the financial, marketing, and accounting practices necessary to
bring a product, process, or technical service to the commercial marketplace;

e that they have taken the necessary first steps to achieve recognition as a Licensed
Professional Engineer in at least one State of the United States of America;
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e that they have had a significant work or study experience in a culture other than their
native culture; and

e asound understanding of the importance of the interrelationships among the component
parts of a system.

In the process of accomplishing the mission of the college the founders of Olin College
believe that it will emerge as a global model of the agile, learning-oriented, professional
preparation community. The college expects to embrace this role and work with colleagues
at other academic institutions, agencies, corporations, etc. to constantly seek and implement
the very best practices to support the college's mission.

Summary & Conclusion

The world is changing rapidly. We have looked to engineers in the past to provide strategies
to deal with the problems and opportunities that each passing year presents. Engineers will
continue to be called upon to meet these challenges and it is incumbent upon colleges of
engineering to provide the educational experiences necessary to prepare young technical
professionals for their changing and expanding role. Many people around the world,
including the members of the Academy, have risen to this challenge in the past and continue
to doso. Today I have tried to describe the work of some of those people. I covered a lot
of material and, as a result, I have not been able to talk in much detail about anything. I
hope that some of the things I have mentioned will be of interest to you and will stimulate
some comments and some questions. I look forward to a continuing conversation with you
this evening, during the remaining time of my stay at KIT, and after my return to the United
States. Thank you for the opportunity to be a part of today's program.
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