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The following six key findings represent the areas uncovered in the Best Practices study that we feel offer the most potential for further exploration and for implementation to move Union’s Converging Technologies (CT) initiative forward.  In each area we list the initiatives at schools studies that represent best practices, a web link for more information, and some preliminary observations about how these ideas could be promoted at Union.  The six areas covered are:

1. Team CT Projects  

2. Entrepreneurship

3. Art/Science/Technology

4. CT in General Education

5. CT and Outreach 

6. CT as a Differentiator

1. Team CT Projects  

Lafayette – Tech Clinics
…interdisciplinary teams of students attack real-world problems posed by participating industries. Enrollment in Tech Clinic, usually offered in several sections each year, is very competitive. Students rate Tech Clinic among their most interesting and valuable experiences at the College.  
 http://www.lafayette.edu/admissions/tech_clinics/

Berkeley – Tech Peace Corps
“The broader idea has to do with all sorts of possible ways in which students can go out into the world, not necessarily overseas, and apply themselves to identifying and tackling tough technologically related problems so as to help people in their daily lives”  
http://www.dailycal.org/article.php?id=16188 and 

http://mot.berkeley.edu/Berkeley_Students/About/About_Page.htm   

Indiana University, Purdue University ,Indianapolis – The Polis Center

… an academic research center with a practical and applied orientation. The We have particular interests in neighborhoods, community planning, economic development, education, religion, and culture. We apply our knowledge of advanced information technology to problems and community concerns.


http://www.polis.iupui.edu/ 
F. W. Olin College – Sophomore entrepreneurship/design course, 
“User Oriented Collaborative Design”
Teams of students are assigned to groups that might include elderly retirees, bicycle couriers, people with sleep disorders, or emergency-room nurses. The students hang out with them in their homes and workplaces, interviewing and observing them to figure out what kinds of products or services they need.

Back in the classroom, the students create models or posters on the basis of their newly gained knowledge of those users, with notes about their characteristics, moods, and values. Then the students build prototypes of products that would make the lives of the various groups easier.
http://chronicle.com/weekly/v51/i19/19a01002.htm  

George Mason – Extensive corporate internship programs/networking initiatives:
The Center for Entrepreneurship Development will … focus on the following areas:

· Promoting Collaborative Research 

· Inspiring Young Entrepreneurs 

· Developing Community Partnerships 

· Presenting programs that benefit the University and the region 

· Infusing entrepreneurship into the curriculum 

· Promoting technology transfer
http://som.gmu.edu/web.asp?Entrepreneurship/CenterforEntrepreneurshipDevelopment 

Harvey Mudd College – The Harvey Mudd College Engineering Clinic program

Founded in 1963, is the first of its kind. Teams of undergraduate students work closely with faculty advisors and industry liaisons to solve problems found in government, business, and industry.

http://www.mentornet.net/Partners/Campuses/CampusInfo.aspx?CampusCode=HMCXX 
The Global Clinics build upon the successful Clinic Program, an internationally recognized program initiated at HMC in 1963 that has involved over 250 organizations and more than 1,000 completed projects. For the Global Clinic, HMC is partnering with Pitzer College, which has particular expertise in study abroad programs.

http://bulletin.hmc.edu/archives/2006/summer/global_clinic.html



Purdue University – EPICS - Engineering Projects In Community Service

Community service agencies face a future in which they must take advantage of technology to improve, coordinate, account for, and deliver the services they provide. They need the help of people with strong technical backgrounds. Undergraduate students face a future in which they will need more than solid expertise in their discipline to succeed. They will be expected to work with people of many different backgrounds to identify and achieve goals. They need educational experiences that can help them broaden their skills.  The challenge is to bring these two groups together in a mutually beneficial way.  




http://epics.ecn.purdue.edu/  (Purdue EPICS)




http://epicsnational.ecn.purdue.edu/ (National EPICS program)

Approaches for Union College


Partnerships with industry; e.g. SuperPower; Cardiomag; enerGrotors, more


As part of a broader “service learning” requirement


Center for Political Engagement proposal

Interdepartmental collaborative undergrad research (e.g. aerogels; bioengineering; arts and technology)
2. Entrepreneurship

 Olin College – mission is Engineering and Enterprise
Olin’s curriculum supports the learning of entrepreneurship, broadly defined. Olin graduates will demonstrate a capacity to identify social, technical, and economic opportunities, to predict challenges and costs associated with the pursuit of opportunities, and to make decisions about which opportunities are most worthy of pursuit.
http://www.olin.edu/about_olin/presidents_message.asp  and 
http://www.olin.edu//academics/curriculum/fundamentals.asp 

Tufts – undergraduate minor in Entrepreneurial Leadership at the Gordon Center
The Entrepreneurial Leadership Program at Tufts provides hands-on educational opportunities for students interested in founding their own companies or working in entrepreneurial environments. The program strives to engage students in the ever-changing world of new business ventures and teaches them to develop innovative, real-world solutions to business challenges.
http://gordon.tufts.edu/leadership.htm 
Approaches for Union College


New courses (Fried, Mueller, Yaisawarng)


Explore possible minor in entrepreneurship; 5-year program with GCUU


Junior entrepreneurship seminar to connect engineers with LA students 


Center for Analysis of Productivity and Entrepreneurship to serve as an umbrella
3. Art/Science/Technology

RPI- iEAR (interactive electronic arts at Rensselaer) and EMACS (electronic media and communications studies)
The Department of the Arts offers undergraduate and graduate programs in Electronic Arts, and an undergraduate program in Electronic Media, Arts, and Communication (EMAC) offered jointly with the Department of Language, Literature, and Communication. 

The Arts Department features an integrated and multidisciplinary approach to the arts with a focus on the use of electronic media in artistic creation and performance. The faculty's work is represented internationally in museums, galleries, festivals, publications, and performances.


http://www.arts.rpi.edu 
UCLA, Berkeley, Carnegie Mellon - Entertainment Engineering
How engineering contributes to theatrical productions, movies, theme parks, thrill rides, animatronics, and simulation rides. (from a CMU course syllabus)

e.g. http://www.andrew.cmu.edu/user/db4r/WesnerClass.pdf 
Connecticut College – Ammerman Center for Arts and Technology (CAT)

The Center for Arts and Technology gathers faculty and students who study and contribute to the symbiotic relationship between technology and the arts. Through interdisciplinary collaborations and individual work, students and faculty not only promote proficiency in working with technology, but also deepen the understanding of the meaning and role of technology within the larger context of the liberal arts.
http://cat.conncoll.edu 
Approaches for Union College


3D CAD and Rapid Prototyping for the arts (MER-012)


Currently hiring one faculty for digital art/technology

Engineers working with the Yulman Theater

Partnering with the Schenectady Museum and Planetarium; Proctors

Create arts and technology studio/lab
4. CT in General Education


Colgate - Scientific Perspectives on the World
Scientific methods of inquiry are used in virtually all sectors of modern society. In order to understand and to participate intelligently in the great debates of our times, students must gain a basic appreciation of how science works. The CORE 101-149 series of courses is designed to introduce students to topics of current interest and to examine the historical and contemporary influence of science on the individual and society.
http://cooley.colgate.edu/sp/ 


Tufts – Introductory Engineering Courses
The introduction to engineering (EN) courses … are one-half credit courses offered to students in the School of Engineering and in the College of Liberal Arts. Their purpose is to introduce students to the quantitative understanding of the underlying scientific principles and/or to the design process through the realization of a system, a component, or a process that meets a stated need. In general, this will be done using teams of students, and it will likely span the design process from the establishment of specifications to implementation.
[Note that ~20% of students enrolled are liberal arts students.]

http://ase.tufts.edu/bulletin/engineering-intro.html
Approaches for Union College


ESC-016 approved for Gen Ed science credit (done)


CT appears in proposed Gen Ed revision (as an option) 3 places



Sophomore seminars; 
Science/Tech requirement; “Clusters”

Incentives for Center 1 (Humanities and Social Sciences) – Center 2 (Natural 

Sciences and Engineering) collaborative courses and programs


New “Engineering for Everyone” courses from Engineering division

5. CT and Outreach 
Tufts – Center for Engineering Educational Outreach
The STOMP program places undergraduate and graduate engineering fellows in classrooms and after school programs to help bring engineering education to K-12 students. The program is a resource for teachers and a great way for engineers to reinforce their own engineering learning. Currently, in it's third year, the program has served over 1000 students in the Boston area.
http://www.ceeo.tufts.edu/ 

Cornell – The Nanobiotechnology Center: Main Street Science
The focus of scientific efforts at Main Street Science are nanoscience, but we take a broad view of the field working off of the foundation that we have established over the past three years in understanding the knowledge base of students at various grade levels. The goals of the learning collaboratorium are: 

· To establish an environment where creative people can collaborate. 

· To create hands-on STEM activities to stimulate student interest in science, technology, engineering and math. 

· To pilot these activities with kids and adults. 

· To share these activities with our partners in the community
http://www.nbtc.cornell.edu/mainstreetscience/index2.html 
Approaches for Union College


Outreach component of HHMI grant (Bioengineering)


Rube Goldberg Competition


EDGE program


Junior Achievement program



Kenny Center (community outreach center)

Work with Cornell Cooperative Extension



[Note that funding agencies increasingly expect outreach 

AND outreach is good for marketing and for student retention.]
6. CT as a Differentiator

F. W. Olin College of Engineering – Admissions and Curriculum
… a curriculum that is hands-on and creative, engaging and adaptable. The "what" of the Olin curriculum is something we call the "Olin Triangle," a combination of rigorous science and engineering fundamentals, entrepreneurship and arts/humanities. The "how" of the Olin program is applied learning and education in interdisciplinary courses built around hands-on projects. At Olin, you won't have to study two years of theory before you do your first project. Learning and doing go together from the start, intertwined in coursework, projects and real-world experiences that will increasingly resemble actual engineering practice as you progress through the program.
http://www.olin.edu/academics/curriculum.asp  


Tufts – Entrepreneurship collateral; Gordon Institute for Engineering Management
The program attracts top faculty and develops industry partnerships. Through our rigorous curriculum and connections to alumni in business and industry, the program strives to benefit both students and the corporate community. With access to outstanding teachers, intensive coursework, lectures, internships, and real-world business networks, our students develop the advanced knowledge they need to become the entrepreneurial leaders of the future.
http://gordon.tufts.edu/leadership.htm 

Approaches for Union College

Content management system for web information


Coordinated action across campus to promote key features of Union


Greater exposure for existing events / programs

