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Abstract

West Virginia University and the Council for Science and Technology of
Queretaro, Mexico, have launched an Engineering School-Industry Outreach Program in
which students and faculty from the USA and Mexico reciprocate visits in order to team
up and "work together" in industrial projects in realistic professional settings. Students
from both universities get credit from their home institution and are assessed based on
their engineering performance on each project, despite the evident cultural, language
and environmental differences between people, universities and industries from both
countries. While the main objective is to bring an international dimension to
engineering education a proactive approach brings new perspectives to industry and
academia from which new lessons have been learned.

For the participating students it was made clear from the start, that they would be
assessed based on their engineering performance, as opposed to language proficiency,
but they would be required to “communicate” and get across to get the job done in a
timely and professional manner.

The industrial exposure and the cross-cultural interaction between students,
industrial practitioners and faculty from both countries, provided the frame for a rather
rich experience, in which each participant has a meaningful role and a potential benefit
to draw. Many lessons can be drawn. However, while the main benefits are yet to come,
one thing is certain; the cultural differencesindeed exist, yet, studentsin the USA and in
Mexico share much in common and being able to overcome these differences was not
only possible, it was highly rewarding and yes,...quite fun!

! Director, Council of Science and Technology of Queretaro (CONCyTEQ)
? Doctoral Student, Educational Leadership Studies - International Education
° Associate Professor
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|. Introduction

To bring the international and multicultural dimension to engineering education
is easier said than done. One reason is the fact that most engineering courses are quite
intense and rigid (and with good reason). There seems to be little time left to address
globalization issues, trans-cultural communication or leadership traits in engineering
education. Yet, in the professional world out there, the situation is quite different.
Industry does not have time to think about globalization or leadership skills. They are
fully immersed in it, and engineers in industry are making things happen. Simply put,
it's just a matter of survival. In spite of this, the "School-Industry” relationship, despite
its acknowledged importance, continues to be weak.

It has been acknowledged that University and Industry possess very different
cultures. One is conservative, traditionalist and individualistic, the other is adaptive,
progressive and emphasizes "team work". The way success is measured in academia for
example is quite different from than in industry. In the former, publications, awards,
research funding and teaching evaluations are the standard measures of individual
achievement, whereas in industry, it is leadership, the ability to contribute to a team
effort and ultimately, the ability to get the right things done at the right time are the
measures of success.

Leaders from Industry have expressed concerns about the deficiencies of
engineering graduates, citing specifically the following: communication skills, the
ability to work in teams, flexibility, the ability to accept ambiguity comfortably, the
ability to work with people form diverse backgrounds, understanding of globalization
and its implications, and adequate ethics training [1]. These issues, among others, are
also addressed in the ABET-2000 Engineering Criteria[2].

It is obvious that academia and industry share the responsibility, the challenge
and the opportunity of producing top quality graduates in order to become and stay
competitive. And that is the key issue, competitiveness.

The challenge comes at a time in which globalization trends demand innovative
approaches to new and traditional technological needs as discussed by Jones [3]. One
such challenge is producing graduates that can perform effectively and comfortably in
international engineering scenarios; being able to communicate, to understand, and most
important, to anticipate situations to make a difference in their professional environment
[4]. Problems of technology development, trade, technology transfer and technology
adaptation in North America and the world, are very closely related to the above
mentioned challenges of Engineering Education.

Being aware of the aforementioned issues, West Virginia University (WVU) and
Queretaro's Council for Science and Technology (CONCyYTEQ) have developed a
program, which is the object of this document. The program seeks to bring the
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international and industrial dimension to upper undergraduate engineering levels in a
multidisciplinary and multicultural environment and addresses the following issues:

» To provide industrial exposure to students in an international and multicultural
professional setting.

e This program seeks to bring the synergy of students, faculty and industrial
practitioners together in meaningful engineering exercises.

» This program seeks to provide students a closer look at international industrial
corporate dynamics, and simultaneously, to provide multinational corporations
with prospective employees with a better understanding of internationa
engineering operations.

The objectives of this initiative and program are consistent with the mission of the
ingtitutions involved and with the international outreach strategies of the participating
industries.

[1. Objectives

The overall objective of this program is to bring the international dimension to
engineering education, in order to respond to the demands in industry, at a time in
which globalization issues are more than a trend. It is felt that engineers can provide a
better service to society and their profession, by understanding their role in the context
of aglobal economy and trade partnership. Specifically the objectives are:

» To add value to the education of engineering graduates (above and beyond the
good quality education they obtain in their respective programs). This can be
achieved by providing meaningful exposure to industrial practices and techno-
cultural idiosyncrasiesin an international context.

» To conduct meaningful industrial exercises that leave value to industry. Thisisto
be done under the synergy of "team-work" dynamics.

» To improve employment opportunities for engineering graduates. Students that
participate in this program will have international technical experience and the
opportunity to establish arelationship with Multinational Corporations.

* To expand WV U and CONCyTEQ horizons at both, national and the international
levels by attracting students to this program and by providing meaningful,
innovative and exciting opportunities for industry and professionalsin the field.

* To get academia (faculty, research associates and students) closer to industry, and

to explore technology development opportunities in collaboration with
international institutions.

Proceedings of the 2001 American Society for Engineering Education Annual Conference & Exposition
Copyright © 2001, American Society for Engineering Education
3

€'9z21'9 abed



This program also provides a vehicle to Industry and its practitioners to bring
meaningful and practical insight to academia and provides a mechanism to further
expand professional development of engineering practitioners.

[11. Program Description

This program [5] is directed at students, faculty and industrial practitionersin the
USA, and Mexico, to collaborate in engineering education, in technology development
and technology transfer exercises. The Program brings together students, faculty and
industrial practitioners from the two countries, to team them up and conduct projects in
industry (as course work for the students), via reciprocal term-long visits. In these visits
students are teamed-up in small intermixed groups, and taken to industrial sitesin the
region of the host institution in turn. The main purpose is to conduct industrial projects
under the guidance of faculty (from the visiting and host institutions) and industrial
liaisons or monitors. Fig. 1. below, servesto illustrate the areas where results are sought
in bringing the international dimension to education, mainly, opportunities for all
involved.

Industry representatives present to each student team, a project outlining
technical issues of a problem to solve. The host institution and industry provide the
means for the student/faculty teams to formulate and develop a work plan leading to
conclusive results and recommendations. Students and faculty from both countries are
required to work together (thereby getting exposed to each other’s cultural work
idiosyncrasies) in order to submit reports and professional presentations to the industrial
sponsors, on the findings of such projects. The reporting activity is carried out at the end
of the semester in the form of a "Student Seminar”, with the attendance of faculty and
the industrial liaisons.

Information
Exchange

Opportunities

Technology
Transfer

Languages v

Human Relations

Fig. 1 Opportunities by bringing the international dimension to engineering
education
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The "industrial projects’ are the highlight of the program but they offer the
opportunity of additional courses directed at cluster requirements, such as languages,
history or courses of social content during their stay, al of this while maintaining the
intermixed nature of the academic activity.

Students are given credit in their home institution while the courses are basically
team-taught by the faculty of the two institutions. In this program industrial projects are
sought that have a multi-disciplinary element to it, such as mechanical-industrial, or
aerospace-mechanical, or civil-mechanical-industrial. Some times, the projects address
technology transfer issues and/or technology import/export problems. These courses fall
in the category of "technical electives', which are offered to senior students in
mechanical, industrial and civil engineering. In these courses, students learn the
theoretical and practical aspects of the various disciplines, which in turn can be applied
to the industrial projects.

Ideal cluster courses are those that address topics of interest to the students from
the visiting and the host institutions. For example: "Industrial Corporate Dynamics in
North America, "Modern History of North America Relations’, "Free Trade and
Technology Development” and "Multiculturalism in North America' among others.

Students pay tuition fees and get credit at their home institution. The home
ingtitution instructor is responsible for grading etc. The courses offered to students are
developed and shared by faculty of the two institutions in reciprocating visits. Industrial
participants, have access to data and material produced in the industrial projects, and
also to some of the facilities (labs and computers) of the universities involved, through
the project teams. Courses offered under this program are regular courses from the
engineering curricula, that is, courses that can stand on their own with or without this
Program in place.

V. Industrial Projects

In this program, it is intended for the industrial projects to involve industries
that maintain some technical relation (commercial or corporate) with companies in the
USA, and the project will deal with some aspects related to technology adaptation,
transfer and development. Engineering projects that involve trade issues and/or
language adaptation would be ideal in terms of exposing students first hand to some
globalization issues in engineering.

Representatives from each participating company will add the redlistic
perspective while engaging themselves in the process of communication across cultures
and disciplines. A student seminar is the closing event of the program, this seminar
provides industrial liaisons with the opportunity of expanding further their vision while
maintaining their focus on their professional areas of interest.
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The projects often involve the application of advanced computer aided design
technologies for the modeling, analysis and design of mechanical and/or structural
systems. The student advisors (instructors of the course) have had experience in
CAD/CAM instruction and in the actual application of these tools.

V. Lessons L ear ned

There is something to be said about acquiring an appreciation for another culture
and discipline by just being “exposed” to it. But nothing compares to having the “need
to get the job done’, in order to gain a better understanding of the different approaches
to similar objectivesin two different environments.

To share the experience gained in this program, some comments and perspectives
from participating students are in order. The following are severa comments by
students upon completion of the program, taken from Ref.[6]

* “As aresult of my experience, | won't be afraid to take risks, to do things
that are out of my routine. | won’t be as apprehensive. | would like to travel,
see new places. | have a desire to see more of the world and learn what |
know and what isthere.”

* “1 would advice other students to take the risk. 1 had a tendency to be
apprehensive when leaving the United Sates, but this program is
worthwhile. | did not experience many drawbacks or negatives to the
program. It is a positive experience for future employment.”

* “| learned professionally speaking, that there is more involved than the
actual engineering project. You have to be able to deal with people. Also,
personal things happened during the trip that affected the project and |
guess | learned from these experiences and from these mistakes. It made me
a more rounded experienced person.”

» “Working in a team helped me understand the differences in personality,
strengths and weaknesses. It is a good example of what it is going to be like
in the work place. In addition the program will stand out in my resume

when | go seeking a job; | will have something to talk about in a job
interview.”

* “| realized that people learn and communicate differently. The information is
conveyed in a different manner. It differs from country to country. You need
to be sure that you understood fully otherwise you can get the wrong idea.”

« “ Asfar as communication is concerned, it is a little bit more difficult to work

here (Mexico) than back home (U.SA) because of the language. However,
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miscommunication is not so much of a problem. The differences add a
different dimension, perspective. It makes it more interesting.”

* “ Someone who is not open to change should not participate to the program.
In Rome do as Romans do. You have to adopt this philosophy. Thisisa very
valuable experience from a cultural and engineering points of view. Also
from the personal life experience.”

* “| have more appreciation for other cultures on this continent, not that |
didn’t have any before, but now it is almost larger than life. | have a better
understanding of what makes Mexico and United States different which is
very fascinating.”

From the perspective of the faculty, two benefits can be brought forward, one is
the “closeness’ to students developed through the program; the second one is the
“closeness’ to industry. Indeed, peer support from countrymen and fellow students from
the other country provided an added dimension to student-to-student relations.
Instructor's guidance on issues ranging from cultural to technical questions provided an
opportunity of amore wholistic and personal communication. The relationship between
the industrial practitioner and both students and faculty provided also new dimensions,
in which everyone involved had something to share. One of the faculty leaders in this
program had the following comments:

* “ The relation between student and faculty in this programis perhaps more similar
to that of a basketball team and a coach. The important thing isto win as a team,
and the coach is part of the team, except that in doing this, nobody isto loose"

* “One of the most important lessons for me as an instructor is to see how the
differences in personalities and cultures have an impact on the performance of
the team. In deed, cultural issues can be the difference between success and
failure"

* “In the professional world people can not leave their cultures and values in the
door. They carry them all the time, and the differences come up when they deal
with pressure, with a different sense of time dimension, with expressing
disagreement”

 “Some of the students project a self assurance, that sometimes becomes
aggressiveness. In contrast, some students are so polite, that they become shy out
of respectfulness’

* “The industrial liaisons were skeptical at the beginning. They were afraid we
would make them waste their time, but now, they have realized that they can team
up with us and get value out of our activity. We have started to play more like a
basketball team”
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Finally from the industrial perspective, the benefits are yet to be realized. Thus far,
participating industries have become more comfortable with the concept of this program
as the projects have yielded some positive results. But this program leaves behind more
than "results’, it leaves a cultural experience for the industrial participants which is
starting to sink in. This program shows that the concept is a viable one and the potential
exists to bring a direct benefit to industry and to all involved.

V1. Conclusions

Cultural differences indeed exist in industry, in academia and in the peoples of
different countries. These differences are reflected in the way people deal with time,
with pressure, with leadership, with deadlines. Also in the way people approach social
issues and nowadays, global issues.

The internationalization of engineering curriculum has become a necessity, and
while it is important to identify the reasons why it should be done, to provide answers to
the how to do it is at the very heart of the challenge of bringing the international
dimension to engineering education. In this paper, a concept is put forward, to provide
an example of how the international dimension is being brought to the engineering
curricula in two institutions, with a minimum of curricular changes. As a matter of fact,
these can be viewed more as curricular adaptations rather than changes.

While this program initially targets mechanical, industrial and civil engineering
students, it is quite likely that this program will expand to other areas of interest such as
robotics, machine tools, electronics etc.. Most importantly, this program may possibly
expand to involve other universities in Mexico and later on in Canada as well.
Ultimately, the success of the program will depend on the difference that this program
will make on the students and the industrial participants, as this program is meant to add
value to the professional profile of all of those involved. Now the challenge is to carry
on!!
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