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We live in a world beset by complex problems
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Rethinking development of next generations of 
scientists, engineers, and other professionals

1) Difficult problem formulation

2) Multiple but incompatible solutions

3) Open ended time frames

4) Novelty

5) Competing value systems or objectives

Wicked problems…

…requires new approaches  



• Bringing together established disciplines (isolated 
domains of human experience and community of 
expert) to tackle wicked problems with new 
knowledge, research, education, and theory. 

• Pushing boundaries of traditional disciplinary 
education by intentionally developing transferrable 
skillset and overarching growth in areas such as 
knowledge, leadership, social responsibility, and 
scholarly inquiry. 

Interdisciplinary and Holistic

Graduate Education

M. Nissani, Soc. Sci. J. 1997. Note: Aligning with VT Grad School: Transformative Graduate Education Initiatives
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VTSuN supports:

• Scholarly applications of 

nanoscale science and 

engineering to improve 

our understanding of 

nanomaterial interactions 

within the environment

• Enhance our ability to 

apply nanotechnology to 

solve global 

environmental challenges. Implication? Application?
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• 2009 – 2017 (now)

• 3 Colleges

• 6 Departments

• 15 Faculty 

• 18 Graduates

• 18 Current students

• Aspiration: Faculty from humanities?

http://www.sun.ictas.vt.edu



Sustainable nanotechnology: 
an illustration on interdisciplinarity
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Formal Courses

Sustainable Nanotechnology

Interdisciplinary Team Science

Holistic Development Elective

Seminars, brown bags, and workshops

Co-advising of students

GOAL
A cohort of students, 

faculty, and affiliates 

with the collective

expertise to address 

the complexities of 

sustainable 

nanotechnology

IGEP PROGRAM

Technical Elective

Financial support (via Grad School)

Outreach and public engagement
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Interdisciplinary education DO NOT replace 

disciplinary approach, but rather, AUGMENTS it

Disciplinary Degree Program

Disciplinary courses

Research and publications

Dissertation/thesis

GOAL

Degree 
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Transferrable 
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diverse career 

field



GRAD 5134 Interdisciplinary Team Science

• Partner with Student Affairs and Career Services

• Understanding yourself and others; 

differences and strengths

• Anticipating differences and potential 

conflicts; best practice in resolution and 

communication

• Partner with the 

VT Center for Communicating Science

• Communication with: peers from other 

disciplines, general public, different age 

groups

• Interdisciplinary grant writing

• Course capstone

• Identifying common

research questions

• Leveraging strengths from different 

disciplines 

• “The sum is greater than the whole”
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Communicating the significance of sustainable 

nanotechnology in a relatable way

• Audience-dependent

• Elementary school students

• High School students 

• aka. prospective undergrads

• Prospective graduate students

• Adults

• Beyond Virginia Tech

• Beyond STEM-H



Other forms of holistic development in VTSuN

Teaching Entrepreneurship Writing



Quantifying our successes
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Keys to success

Fruitful faculty-faculty
interactions

Fruitful student-faculty

interactions

Fruitful student-student

interactions

Communication AND buy-in from both faculty and students is essential



Lofty Goals for the future

• Incorporate more opportunities for holistic development: 

leadership, social responsibility, and beyond, within the 

framework of sustainable nanotechnology

• Remain agile and responsive to student and alumni 

feedback, and especially to the rapidly evolving field of 

career and professional opportunities

• Sustainable nanotechnology is inherently 

interdisciplinary and suitable as a framework for holistic 

graduate education; can we be an example to other 

similar endeavors to tackle wicked problems?





VTSuN@vt.edu

@thewchan

@VTSuN

“How do we make 

the world work for 

100% of humanity in 

the shortest possible 

time through 

spontaneous 

cooperation without 

ecological damage or 

disadvantage to 

anyone?”  

Buckminster Fuller

mailto:VTSuN@vt.edu

