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Global
Competency

Global Competency:

Based on 2005 NAE Report “Educating the
Engineer of 2020: ...

»

»

Technical Professional
Competency Competency

Technical Competency:

Based on 1955 ASEE criteria to modernize
engineering education (Grinter Report) by:
» upgrading scientific and mathematical foundation

» strengthening design requirement that
distinguishes engineering from other college
programs

» recognizing obligations of the profession to
society

“U.S. engineers must become global engineers....
The engineer of 2020 and beyond will need skills
to be globally competitive over the length of her or
his career.”

Questions: How do we achieve this?

Professional Competency:

Based on 1996 ABET Board of
Directors Engineering Criteria 2000,
all schools of engineering are
required to fold professional skills
into their courses by 2001

» solving unstructured problems

» communicating effectively

» working in teams

» etc.




Very small percentage of Engineering and Science
university students in the U.S. have substantial
International engineering experience before
graduating (~3%)

The barriers, real and perceived, are:

» Cost
» Graduation time

» Community (language, leave family and
friends, fear of the unknown)

Innovative programs must be designed so that U.S.
engineering students will reach a substantial level of
global professional competency before they graduate




Key features:

»

»

»

»

»

»

Minimum of four semesters of foreign
language before going abroad

Orientation in foreign culture before
going abroad

Domestic internship first

Subsequent international internship
with ideally the same company

One semester of study abroad with fully transferable
course credits
Two-semester design team project

— One semester abroad, one semester at Purdue

— Multi-national, multi-university design teams working on
iIndustry-inspired projects 4




For Purdue Students
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Purdue University, West Lafayette, Indiana, USA
Universitat Karlsruhe, Karlsruhe, Germany
Shanghai Jiao Tong University, Shanghai, China
IIT Bombay, Mumbai, India

Tec de Monterrey, Monterrey, Mexico
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Partners

»

»

»

»

»

»

»

»

»

Chrysler

Cummins

John Deere

DOW

Ford

GM

Shell

Siemens

United Technologies (Otis, Pratt & Whitney, Carrier, etc.)

Supporters

»

»

»

»

GE
Kimberly-Clark
Bosch
Rolls-Royce






Notes: - 2009 data is based on current applications.
Final number depends on students’ meeting academic requirements.
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Universitat Shanghai Jiao IIT Bombay, Tec de
Karlsruhe Tong University Mumbai Monterrey
2003 Eckhard Groll
2004 Chuck Krousgrill -
2005 Peter Meckl George Chiu -
2006 - - ; ]
2007 Steve Wereley Bin Yao - -
2008 Paul Sojka - Tim Fisher -
Total 5 2 1 0
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Endowment of $600,000 by retired Siemens VP
Seed grants from International Office at Purdue
Industry partners pay yearly participation fee

Funds are spent on:

» GEARE Stipend for students
— $0 to $5000 depending on location
— Compensate travel expenses

— Equalization of student internship salaries to make
different GEARE locations equally attractive

» Administration
» Travel by administrators
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Very good GPAs: 3.7 on average (Several 4.0’s)

Typical honors include:

»

»

»

»

»

Outstanding Graduating Engineer 2004

Purdue President® Leadership Class (30 of 7,144)

Mauzy Emerging Leaders Program (60 of 7,144)

National Merit and Indiana Top Resident Scholar recognition

Class Student-of-the-year Awardees, HS class Presidents,
student rep of local HS Board (1 of 1200)

Average of 4.5 semesters of university-level language courses by
the time they study abroad

Several students lived abroad

~26% women, compared with 13% overall in ME
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2003/2004:

Design and fabrication
of a fully-functional,
portable, four-person
carousel

2004/2005:

Design and construction
of an autonomous off-
road vehicle prototype
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2005/2006:

Design and construction
of a tennis ball throwing
machine

+Il
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Cultural differences had significant impact on their interactions

Ability to accommodate to changes in a foreign environment
improved with experience

As they became more confident in new environment, productivity
increased

Foreign students likely to adapt more readily to cultural
differences due to familiarity with US culture through mass media

US students, in contrast, emphasized a much greater personal
change due to adaptations to cultural differences

English was the language of last resort in communications
between members of both groups.

US students indicated that foreign language skills improved
considerably in both social and business settings

Overall, development of communication skills was considered
best outcome
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Typically, outstanding Students Apply to Program
2x more ME Women in GEARE than Overall
Internships and Study Abroad worked well

Multi-semester, Multi-national Design Team Project
worked very well

Curriculum Articulation is necessary, but only a start

Faculty participation is critical, research collaborations
will be imperative

Scale-up (AAE, ECE, CHE, IE)
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Administration is time intensive

Close interactions between partner university and
Purdue is a must

Selection of students is critical
Resident faculty was significant help to start program

Overall program has become extremely valuable
experience for students

Our goal:
10 Purdue ME students per year per partner university

Expansion to other engineering disciplines in progress
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Minor in Global Engineering Studies

Successful completion of

» 12 credits in one foreign language program

» One semester of study abroad at partner university
» Three-month domestic internship at industry partner

» Subsequent three-month international internship
preferably, but not necessarily, at the same industry
partner

» Participation of two-semester, co-located global design
team projects
— One semester at partner university and one semester at

Purdue
18



