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T
he strategic planning process for the College of Science at Purdue

University began in Spring 2002 when a group of faculty worked together

to elucidate the mission, vision, strategies, and assessment mechanisms for

the College, within the context of the University mission of discovery,

learning, and engagement. At the heart of our vision is a dual philosophy of

advancing multidisciplinary collaborations as well as excellence in

our core areas. In order to most effectively utilize resources, the

fundamental question remained: In what directions should we sup-

port and encourage our intellectual pursuits? We decided to identi-

fy the most compelling multidisciplinary opportunities as college-

wide priorities, and to coordinate their development with the corre-

sponding development of core strengths within our departments.

During Fall 2002, the seven departments in the College — Biological Sciences,

Chemistry, Computer Sciences, Earth & Atmospheric Sciences, Mathematics,

Physics, and Statistics — took a long-term look at their disciplines and developed

a roadmap for how they could most effectively position themselves over the next

decade to address long-term core challenges and opportunities, with an eye to col-

laborations with other departments and colleges.

Using the department drafts as a base, we then started a college-wide process

to identify synergies among the department plans and collaborative opportunities

of strategic importance. After a campus-wide solicitation, in December 2002 we

received about 50 white papers proposing potential areas of college-wide focus.

Three independent committees — one consisting of our University Faculty

Scholars and some other leading young faculty in the College, one

consisting of our distinguished professors, and a third consisting of

the department heads and center directors — reviewed the white

papers and developed a list of 15 areas of coalescence, which were

then fleshed out in more detail by the area participants. The focus

area reports were posted on the Web, and in an all-day retreat on

March 1, 2003, a group of 140 faculty and some staff met to discuss

them and identify college-wide priorities.

This strategic plan is the culmination of all those efforts. It will feed back into

the departmental plans, and it will continue to evolve. We hope to reevaluate our

priorities on a regular basis, always with an eye out for long-term significance, so

that at any given time we make decisions and allocate resources in a coordinated

way with that long-term goal in mind.

This image shows the immature

dengue particle. Knowledge of how

the immature particle develops into

the mature, infectious dengue virus

could be important to developing

antiviral medicines.

Jeffery S. Vitter

Frederick L. Hovde Dean of Science

 



In the last century, as traditional disciplines crystallized

and scientists became more specialized, some of the valuable

interactions and cross-fertilization that drove much of early

science were lost. On the other hand, this sort of specializa-

tion by discipline has brought forth an explosion of scientific

discoveries and knowledge, creating a truly golden age of sci-

ence. The driving forces mentioned earlier — information

technology, nanotechnology, and genome sciences — have

each sprung from fundamental discoveries made in core disci-

plines, often without an inkling of their ultimate practical sig-

nificance. We must always be vigilant in enhancing our core

competencies, for they will be the source of the future (but

yet unknown) innovations that will drive our society.

Our vision in the College of Science therefore

embraces the dual philosophy of promoting both

multidisciplinary discovery as well as excellence in

core disciplines. These two goals are hardly

incompatible. The most successful multidiscipli-

nary collaborations often occur among scientists

and engineers with deep but different areas of

expertise who, in the course of their collabora-

tions, make state-of-the-art contributions to their

respective core disciplines. Indeed, the feedback

and insights gained from multidisciplinary collab-

orations can inspire exciting new directions in the

core disciplines and contribute to their vitality.

We will take leadership roles in establishing and nurturing

multidisciplinary centers and institutes, such as CRI, CERIAS,

CSST, Cancer Center, and those in Discovery Park. At the

same time, we will play leading roles nationally in guiding our

individual disciplines and professional organizations.

Education is key to our college-wide mission, since the

students of today will be the leaders of tomorrow. We will

provide a vibrant learning environment that is responsive to

the changing needs of our students, the state of Indiana, and

the nation. We will take our undergraduate teaching to the

next level, not only by constantly upgrading our curriculum

and enhancing it with innovative technologies, but also by

bringing students into the discovery process. Our students

will have the analytical problem-solving skills to enable them

to adapt to future unknowns, and they will go on to be lead-

ers in scientific and technical fields as well as in a variety of

This strategic plan — and the process that created it —

are key elements in determining the future of the

College of Science. This plan is our roadmap for overall

excellence. It provides the framework and direction that

will allow us to reach and sustain preeminence through a

dynamic process of improvement and evaluation. We are

recognized worldwide for our achievements and are driven

by a desire for further improvement. We are committed to

fulfill our mission as a central part of a major research uni-

versity and land-grant institution. We face a future where

forefront scientific discovery, excellence in learning envi-

ronments, and fruitful engagement with diverse communi-

ties are critical for our state, our nation, and, indeed, all of

society.

Scientific discovery is the cornerstone of

the technological innovations that drive our

economy and society. As we unlock the secrets

of the genome and living systems and learn

how to miniaturize devices at the molecular

scale, we will open up unparalleled new oppor-

tunities for treating diseases and individualiz-

ing patient care. Information technology has

accounted for the majority of the economic

growth in the U.S. since the mid-1990s.

Nanotechnology and the genome sciences are

poised to play similar roles in the coming

decades. These fields are inherently multidisciplinary,

requiring deep, fundamental, and coordinated advances

from a variety of scientific and engineering disciplines.

Many challenging problems that confront society — such as

how to sustain both economic vitality and a healthy envi-

ronment and how to exploit information without falling

prey to it — require profound insights from many disci-

plines.

The great minds of the preceding centuries did not see

themselves as merely physicists or chemists or biologists or

mathematicians — and certainly not as computer scientists!

Rather, they formed a community of scientists, where their

inspirations and interactions nourished one another. In the

same way, scientists who are experts in their individual dis-

ciplines will need to work together, learn from one another,

and exploit synergies in order to attack many of today’s

grand challenges.
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P R E A M B L E

“Our goals are

ambitious, and

we have much

work to do.”
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other fields such as law, medicine, business, and public poli-

cy. We will promote strong graduate programs, both within

and across traditional boundaries, to train tomorrow’s sci-

entists and innovators, further enhancing the reach of the

College into society.

The third essential component of our mission involves

engaging the community beyond the University to dissemi-

nate knowledge and to develop mutually beneficial partner-

ships. By training the future generations of science teachers,

and by continually working with current teachers to aug-

ment their skills, we will advance how science is taught in

our nation’s schools, which is so important for establishing

a technologically literate workforce. We will engage in out-

reach activities from K–12 and extending to lifelong learn-

ers, we will have active corporate partnerships, and we will

involve the external community, particularly alumni, in the

fulfillment of our vision.

Finally, it is clear that our vision for preeminence does

not come without a cost. A key to our success will be our abil-

ity to attract and retain a dedicated, enthusiastic, and diverse

faculty and staff of world class. We will also need forefront

facilities, fully-equipped new and renovated space, and a

modern cyber-infrastructure. In order to meet these needs

and implement our plans, we intend to aggressively pursue

funding opportunities from the government, state, corporate

partners, and private sources.

Our goals are ambitious, and we have much work to do.

However, our accomplishments in the past give us confidence

for the future, and we look forward to the future with excite-

ment and enthusiasm.

M I S S I O N

The mission of the Purdue University College of Science

is to serve the citizens of Indiana, the United States, and

the world through discovery that expands the realm of

knowledge in the basic and applied sciences, learning

through education and the dissemination of scientific

knowledge, and engagement through the exchange of scien-

tific skills and understanding.

Discovery: The College creates and nurtures a communi-

ty of scholars in which some of the world’s best minds gen-

erate scientific knowledge at the forefront of our individual

disciplines and in multidisciplinary collaborations.

Learning: The College develops and provides innovative

learning environments for the comprehensive education of

scientists and scientifically literate citizens.

Engagement: The College supports the application of

science to address societal needs by interaction with com-

munities beyond the University boundaries.

In its commitment to these activities, the College of

Science

■ Engages in scientific research recognized worldwide for

its excellence.

■ Fosters independence, critical thinking, creativity, prob-

lem-solving, teamwork, and life-long learning both inside

and outside the University community.

■ Recruits and retains a student body with strong academic

and leadership potential.

■ Enhances scientific education and research through

involvement on and beyond the campus, utilizing the

most advanced technologies.

■ Broadens and deepens the educational and research cli-

mate by increasing the diversity of our faculty, staff, and

students.

■ Provides leadership and support in the application of

new scientific knowledge to the betterment of the state

and the nation.

■ Fosters the development of scientific leaders and a scien-

tifically literate citizenry by providing leadership and

support within the state for science education at the pri-

mary and secondary levels.

 



CHARACTERISTICS:

■ Internationally recognized research programs in our core

disciplines and of a multidisciplinary nature, in which

diverse faculty, graduate students, and staff of the highest

quality utilize state-of-the-art equipment and facilities to

advance the scientific missions of the departments, the

College, and the University.

■ Broadly educated majors benefiting from model science

curricula enriched through undergraduate research and

experiential learning.

■ Innovative courses for students across the University pro-

viding foundational knowledge in the sciences and math-

ematics and emphasizing multidisciplinary connections.

■ Nationally recognized K-12 programs that engage pre-

college students, enhance science teaching, and promote

scientific literacy.

■ Collaborations and partnerships reaching beyond the

University to translate scientific discoveries into advances

for society.

The heart of a great University is a great College of

Science. We will be recognized worldwide for our inno-

vative programs in discovery, learning, and engagement.

Our departments will develop vital core disciplines and

participate in exciting multidisciplinary collaborations, and

in so doing stimulate advances in the sciences, applied sci-

ences, and engineering. The centrality of our College within

the University will be recognized through the excellence of

our academic programs, as well as by the effectiveness of

our collaborations across campus. Discovery will flourish

through the use and development of emerging technologies

and the pursuit of mathematical foundations that underlie

scientific principles. We will prepare students with the criti-

cal thinking abilities and breadth of knowledge needed to

flourish in today’s technological society and to adapt to and

lead tomorrow’s. Our interactions with state and national

constituencies will promote the application of scientific dis-

coveries for the benefit of society.
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V I S I O N

Prof. Christine Hrycyna is working

with other researchers to develop a

new class of miniature devices that

use cell membranes to screen new

drugs. The goal is to produce “labora-

tories-on-a-chip,” devices less than

one-half-inch square that contain up

to 1 million test chambers, each capa-

ble of screening an individual drug

and speeding the discovery of new

drugs to treat numerous diseases,

including cancer and cystic fibrosis.
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G O A L S ,  S T R A T E G I E S ,  and M E T R I C S

To achieve the College of Science vision of worldwide

recognition in the areas of discovery, learning, and

engagement, we have identified a series of goals with target-

ed strategies. Linking these strategies are overarching prin-

ciples that are essential to all College activities:

Faculty excellence — Faculty of the highest aca-

demic and professional stature and achievement are a foun-

dation for all College endeavors.

Excellence in discovery — Preeminent research

programs are central to our mission in discovery, and they

underlie College efforts in learning and engagement.

Excellence in learning — Forefront curricula for

Science majors, as well as courses providing extensive core

and foundational knowledge for students from other disci-

plines, are crucial elements of University learning pro-

grams.

Diversity — A diverse population of students, faculty,

and staff enriches a community in which all members strive

for excellence.

Staff excellence — A highly qualified staff is neces-

sary for success in all College missions.

State-of-the-art facilities — Excellent facilities

and staff are key enablers for discovery and learning in the

sciences.

Resources — Funding from government, corporate,

and private sources will be aggressively pursued in support

of all of our strategies.

In the remainder of this section, we discuss our specific

goals and associated strategies as well as the key metrics that

we will use for assessment. These metrics include measures of

achievement of the strategies as well as measures of progress

toward the associated goals. In many cases we use benchmark

comparisons with our peer institutions:

■ Georgia Institute of Technology

■ Pennsylvania State University

■ Texas A&M University

■ University of Arizona

■ University of California-Berkeley

■ University of California-Davis

■ University of Illinois

■ University of Michigan

■ University of Texas

■ University of Wisconsin

With one exception, this list is the same as the set of

peers identified in the University Strategic Plan. The excep-

tion is Cornell University, which we have not included in the

list. Cornell is a unique private-public combination, and most

of our peer departments at Cornell are in the private portion,

which would make meaningful benchmark comparisons 

difficult.



6 S T R A T E G I C  P L A N ■ PURDUE UNIVERSITY COLLEGE OF SCIENCE

D I S C O V E R Y | L E A R N I N G  | E N G A G E M E N T

DISCOVERY: Preeminent programs in the basic and applied sciences 
that stimulate advances in other disciplines

STRATEGIES
■ In each department, identify the core focus areas and

develop specific strategies, such as reallocation of

departmental resources, to further strengthen these

areas.

■ Seek to support core focus areas with increased

resources, including new faculty positions and research

space.

■ Use external advisory committees to identify strengths,

weaknesses, and opportunities for improvement in core

focus areas, and to provide periodic evaluations and

rankings.

METRICS
■ For each core focus area: number of faculty and graduate

students involved, allocated space, publications, and exter-

nal funding level, with separate breakdown for govern-

ment and non-government sources.

■ External advisory committee evaluations.

■ Number of citations per faculty member.

■ Each department will have at least one core focus area

ranked in the top ten nationally.

GOAL: National and international distinction in discovery within each department in the College. 
Departments will aim for a level of excellence comparable to our peer institutions, or if that is achieved, 

strive for a top 15 or better national ranking.

GOAL: National distinction in multidisciplinary priority areas both within the College 
and in concert with other groups across the campus.

STRATEGIES
■ Support and enhance college-wide and University-wide

multidisciplinary endeavors. Create 60 new faculty

positions through the Provost’s strategic fund and

encourage synergies among departmental plans to sup-

port multidisciplinary priorities.

■ Regularly evaluate progress in the college-wide areas of

coalescence and identify significant new multidiscipli-

nary areas. Provide campus leadership in these process-

es where appropriate.

■ Pay special attention to maintaining an appropriate bal-

ance between nurturing new cross-cutting activities

and supporting essential core disciplines, with special

encouragement to efforts that contribute directly to

both.

■ Offer incentive resources, including space and graduate

student support.

METRICS
■ Number of faculty and students working in multidiscipli-

nary areas, and number of multidisciplinary centers or

institutes with participants from the College of Science.

■ Level of sponsored funding and number of publications

in these areas.

■ Number of multidisciplinary projects with participants

from the College of Science.

■ Assessment by taskforces and external advisory 

committees.

■ Numbers of graduate student fellowships targeted for

multidisciplinary work.

■ Number of joint faculty appointments.
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■ Major awards and recognitions, including number of

members in the national academies and fellows of

major professional organizations.

■ Level of external funding, including subtotals from the

National Science Foundation and National Institutes of

Health.

■ Resources targeted for recruitment of dual-career 

couples.

■ Retention of faculty and staff compared with peer

institutions.

■ Diversity of faculty and staff, overall and by category.

■ Success of the initiatives as measured by external 

support and rankings.

STRATEGIES
■ Provide competitive salary, startup packages, and other

resources.

■ Provide opportunities for professional development and

recognition for all staff.

■ Focus hiring at both the junior and senior levels to sup-

port cutting-edge and visionary initiatives.

METRICS
■ Compensation levels compared with peer institutions.

■ Number of endowed chairs and distinguished professor

positions.

D I S C O V E R Y | L E A R N I N G  | E N G A G E M E N T

GOAL: Recruitment and retention of a diverse faculty and staff of the highest academic and
professional stature and achievement. 

GOAL: State-of-the-art equipment, research laboratories, and information technology.

STRATEGIES
■ Work with departments to identify and promote major

new research space initiatives and facilities.

■ Seek external and internal funding to assist renovation of

existing research space.

■ Provide faculty and staff incentives to pursue external

support of cutting-edge research facilities.

■ Increase commitment to highly qualified staff in support

of research infrastructure.

■ Provide and coordinate the information technology

infrastructure required for dealing with the massive com-

putational and database intensive challenges that are

encountered in many disciplines.

METRICS
■ Amount of space renovated, deferred renovations, and

resources attracted and allocated per year.

■ Number of equipment proposals and grants, and asso-

ciated funding levels.

■ Number of staff compared with peer institutions.

■ Staff compensation compared with peer institutions.

■ Staff retention.

■ Survey of faculty and staff needs and satisfaction with

all aspects of facilities.
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D I S C O V E R Y | L E A R N I N G  | E N G A G E M E N T

Goal: Superior graduate programs in core disciplines and in multidisciplinary research.

STRATEGIES
■ Promote collaborative research activities with other

universities, and with businesses and national labs.

Provide resources, such as laboratory space, graduate

fellowships, and travel funds.

■ Sponsor regional and national scientific workshops and

meetings.

■ Publicize our scientific discoveries and faculty achieve-

ments using College and department publications.

METRICS
■ Number of news releases and publications.

■ Number of collaborative projects.

■ Number of workshops and meetings.

■ Number of faculty and students involved.

■ Funding levels of projects.

STRATEGIES
■ Commit increased resources to the graduate curricu-

lum. Offer a wider variety of advanced and cutting-

edge courses.

■ Increase resources for fellowship and grant support.

Coordinate graduate recruiting programs across the

College.

■ Coordinate and provide support for multidisciplinary

research opportunities across departments.

■ Broaden the graduate experience through research

workshops and other programs with graduate student

involvement.

METRICS
■ Graduation and retention rates.

■ Graduate student time to degree.

■ Number of students supported as research assistants and

on training grants.

■ Number of students with extramural fellowships and

recognition.

■ National rankings of programs.

■ Number of local workshops.

■ Diversity of graduate students.

■ Level of extramural support.

■ For multidisciplinary work: number of students involved,

amount of space allocated, and number of associated

courses offered.

■ Support for student conference attendance.

GOAL: Partnerships with groups beyond the campus, including other universities and private industry.
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METRICS
■ Student/faculty ratios in courses for majors and non-

majors, and faculty teaching responsibilities compared

with peer institutions.

■ Number of courses and programs developed and offered.

■ Student, alumni, and employer surveys.

■ Undergraduate class size.

■ Student credit hour per faculty FTE.

■ Departmental internal and external review committee

evaluations.

■ Student/faculty and student/TA ratios in service courses

compared with peer institutions.

■ Resources for help rooms and other support services.

■ Student success rates in service courses.

■ Number of students participating.

STRATEGIES
■ Increase faculty numbers in order to enhance faculty

involvement with students both within and outside the

classroom. Provide greater faculty incentives for excel-

lence in teaching.

■ Develop courses, concentrations, and minors that cross

traditional department and College boundaries.

Provide incentives, including faculty and staff release

time, and resources for course development.

■ Implement college-wide and departmental systems for

assessment of student learning outcomes.

■ Review college-wide and departmental curricula on a

periodic basis.

■ Review and enhance courses providing foundational

knowledge in the sciences to students from across the

University.

■ Promote and develop opportunities for service learning

and community service activities.

D I S C O V E R Y  | L E A R N I N G | E N G A G E M E N T

LEARNING: Model courses and academic programs for students from across the University 

GOAL: Excellent and innovative courses, curricula, and learning environments.

STRATEGIES
■ Increase the number of students, faculty, and staff from

underrepresented groups through aggressive recruiting

and enhanced support services.

■ Develop and support diversity workshops for faculty,

staff, and teaching assistants.

■ Incorporate diversity awareness into student orienta-

tion programs. Coordinate College efforts with cam-

pus-wide programs and initiatives aimed at diversity

awareness among undergraduates.

■ Enhance College programs targeted for K-12 students

from underrepresented groups. Create a scholarship

fund so that every successful and qualified student

from these programs receives a scholarship to Purdue.

METRICS
■ Number and retention rates of students and faculty from

each underrepresented group compared with those of

peer institutions with comparable demographics and

locale.

■ Number of workshop participants.

■ Number of targeted/eligible K-12 students who attend

Purdue.

■ Scholarship resources.

■ Classroom climate surveys performed in conjunction with

student course evaluations.

GOAL: A diverse population of undergraduates, graduate students, faculty, and staff.
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D I S C O V E R Y  | L E A R N I N G | E N G A G E M E N T

GOAL: Programs that ensure effective communication skills, and address ethical and global issues.

STRATEGIES
■ Include scientific writing skills as an expectation for

College learning outcomes. Increase the amount of

written and verbal communication in all curricula.

■ Promote the discussion of scientific ethics in all College

curricula.

■ Promote international programs, such as Study Abroad

and minors with international emphases.

METRICS
■ Evaluate with assessment of curricula.

■ Evaluate and track as a curriculum learning outcome.

■ Number of students involved.

STRATEGIES
■ Review and strengthen College and departmental ori-

entation and honors programs. Coordinate with the

new University Honors program.

■ Increase resources for undergraduate and graduate

scholarships and fellowships.

■ Assure online accessibility to up-to-date College and

department catalogs and other important academic

information.

■ Aggressively recruit top students with special emphasis

on underrepresented groups. Work in concert with the

Office of Admissions, the Women in Science Program

(WISP), the Office of Multicultural Programs, and the

Graduate College.

■ Work with the Office of Admissions to improve place-

ment of incoming students into the appropriate

major/college.

■ Expand active support and advising services, including

mentoring programs, WISP, Multicultural Programs,

Science Connections, and the Purdue Academic

Warning System for academic difficulties.

■ Create college-wide task force to formulate detailed

strategies for enhancing the first-year experience and

improving retention.

METRICS
■ Student and instructor surveys.

■ Student quality indicators (e.g., SAT, GRE, MCAT).

■ Number of scholarship-supported students and test

scores of incoming students compared with peer 

institutions.

■ Implemention of online information services.

■ Number and percent of undergraduates pursuing gradu-

ate or professional degrees.

■ Career placement of undergraduate students.

■ Implementation of retention task force recommendations

in Spring 2004.

■ Number of National Merit Scholars.

■ Quality of matriculating students.

■ Retention to the College and the University.

■ Number of students participating and success rates.

GOAL: Recruitment and retention of students of the highest caliber.
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METRICS
■ Number of students involved in research and internships.

■ Number of summer research programs involving College

faculty.

■ Level of support.

STRATEGIES
■ Expand and facilitate undergraduate research opportu-

nities and internships.

■ Increase resources for undergraduate research support

at the College level. Encourage cross-campus collabora-

tions.

■ Pursue extramural support for summer research pro-

grams.

D I S C O V E R Y  | L E A R N I N G | E N G A G E M E N T

Goal: State-of-the-art teaching laboratories and technology that support and enhance the
learning environment.

STRATEGIES
■ Provide faculty incentives for instructional lab develop-

ment.

■ Expand the use of technology to enhance the educa-

tional experience, and improve student-faculty and stu-

dent-student interactions.

■ Support the exploration and development of new

approaches to education made possible by advances in

information technology, such as virtual help rooms and

distributed classrooms. Provide campus leadership in

this area.

METRICS
■ Number of courses affected.

■ Number of development projects funded internally and

externally.

■ Resources allocated to new technologies and number of

classrooms and laboratories properly equipped, compared

with peer institutions.

■ Number of students reached.

GOAL: Programs that extend beyond the campus environment.

STRATEGIES
■ Encourage and facilitate industrial internships and

research opportunities at other institutions (e.g., sum-

mer programs).

■ Increase student involvement in K-12 education and

community service programs. Coordinate with out-

reach offices and programs throughout the University.

■ Increase student and faculty awareness of Study Abroad

and international exchange programs. Require all

departments to identify potential host institutions and

coordinate course exchange opportunities.

METRICS
■ Number of students participating in Study Abroad 

programs.

■ Number of faculty involved in international activities.

GOAL: Innovative undergraduate research opportunities and internships providing practical training, and
encouraging creative thinking and discovery.
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D I S C O V E R Y  | L E A R N I N G | E N G A G E M E N T

STRATEGIES
■ Ensure that students receive individualized attention

from their academic advisor.

■ Enhance interactions of advisors with faculty.

■ Maintain and improve services for all students by bet-

ter coordination with other campus offices and groups

(e.g., career counseling and student groups).

METRICS
■ Student/advisor ratio compared with peer institutions.

■ Annual student evaluations and exit surveys.

STRATEGIES
■ Assess and improve training programs for teaching

assistants and coordinate among departments.

■ Develop and sponsor programs to incorporate newest

teaching methods into the classroom (collaborative

learning, new technology, etc.).

■ Develop teaching assistant opportunities for under-

graduates.

METRICS
■ Student and alumni surveys.

■ Number of undergraduate teaching assistants.

■ Faculty and peer assessments.

GOAL: Effective pedagogical training for faculty and graduate and undergraduate 
teaching assistants in both laboratories and classrooms.

GOAL: Exemplary academic advising that enables students to be part of the academic 
community and develop sound career goals.
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METRICS
■ Numbers of patents, disclosures, and copyrights.

■ Number of new businesses created.

■ Comparisons with peer institutions.

■ Number of courses offered.

■ Number of participants.

STRATEGIES
■ Provide support services for activities with economic

or societal impact.

■ Encourage and promote the development of distance

and continuing education courses that complement or

leverage College and department strengths.

D I S C O V E R Y  | L E A R N I N G  | E N G A G E M E N T

ENGAGEMENT: Model outreach programs and partnerships that benefit society

GOAL: Faculty, students, and staff sharing their knowledge and expertise with the community, the state, 
and the nation through partnerships and creative dissemination programs.

GOAL: Partnering with alumni and other stakeholders in mutually beneficial relationships.

STRATEGIES
■ Fully utilize college-wide and departmental advisory

councils.

■ Improve and maintain ties with alumni and friends

through better use of newsletters, the WWW, campus

programs, and other mechanisms.

■ Work with central development office to focus fund-

raising efforts on major College initiatives.

■ Cultivate and strengthen stakeholder involvement in the

mission of the College and the departments.

METRICS
■ Number of major gifts.

■ Number of alumni and friends engaged/contributing.

■ Total level of contributions.

■ Number of internships.

■ Number of students hired by corporate partners.

GOAL: Programs that promote scientific literacy.

STRATEGIES
■ Sponsor public speakers and programs covering recent

discoveries as well as about topics from our rich her-

itage in mathematics and science.

■ Develop and collaborate on multidisciplinary courses

and activities that explore the impact and application

of science to all areas of society.

■ Establish a college publication office and coordinate

press releases and newsletters across the College.

■ Use College and department World Wide Web sites effec-

tively to publicize and promote scientific discoveries and

activities at Purdue.

METRICS
■ Number of speakers and programs.

■ Number courses and activities developed/collaborated on.

■ Number of students reached.

■ Number of people reached through the WWW.



14 S T R A T E G I C  P L A N ■ PURDUE UNIVERSITY COLLEGE OF SCIENCE

D I S C O V E R Y  | L E A R N I N G  | E N G A G E M E N T

STRATEGIES
■ Introduce students and their parents to the excitement

of science by providing motivational and parent/child

programs (e.g., Focus on Science, Physics Funfest,

classroom visits, laboratory tours).

■ Support teachers through equipment loan programs,

professional consultations, and resource identification

and sharing.

■ Provide subject matter and pedagogical workshops and

seminars and continuing education opportunities for

teachers.

METRICS
■ Number of programs offered.

■ Number of schools and classrooms visited.

■ Number of teachers and students reached.

STRATEGIES
■ Support the development and expansion of discipline-

based education courses to provide detailed scientific

content to pre-service teachers, including those pursu-

ing degrees in elementary education.

■ Support practical science-teaching experiences for pre-

service teachers and inclusion of undergraduates in

outreach activities.

METRICS
■ Number of courses offered.

■ Number of education majors taking these courses.

■ Number of undergraduates participating.

■ Student evaluations of experiences.

■ Number of workshops, seminars, and continuing educa-

tion courses offered.

■ Number of teachers participating.

GOAL: Excellence in supporting and enhancing the scientific and 
pedagogical training of K-12 pre-service teachers.

GOAL: Promote science interest, science literacy, and science education across Indiana and the nation 
by supporting and enhancing the College’s exemplary K-12 outreach program.
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The discovery component of our college-wide vision has

two complementary components: multidisciplinary

breadth and core depth. Our core disciplines include some

of the strongest programs in the country, such as structural

biology, analytical chemistry, and statistics. We must always

endeavor to enhance our core disciplines, which form the

basis for future innovations. We will rely primarily on our

departments to identify and develop core

strengths.

The College of Science has a unique oppor-

tunity to target compelling priorities that require

insights and contributions from several disci-

plines. These priorities are in no way meant to

supplant our core competencies. Rather, they are

ones in which special coordination at the College

level can make a noticeable difference. We use

the following five criteria as the basis for deter-

mining our college-wide areas of focus:

■ Scientific merit and potential for societal

impact.

■ Multidisciplinary nature of topic — level of partici-

pation and leveraging potential.

■ Alignment with Purdue’s strategic plan — discovery,

learning, engagement.

■ Existence of critical mass at Purdue and availability

of faculty and student candidate pools.

■ Corporate and federal sponsor interest.

The seven areas of coalescence for college-wide priority

are listed in alphabetical order:

1. Bioinformatics and Computational Biology

2. Climate Change

3. Computational Science

4. Massive Data — Management, Analysis,

Visualization, and Security

5. Membrane Science

6. Nanoscience

7. Science Education and Research

We describe the areas in more detail below. Each involves

efforts that span the College of Science as well as many other

colleges on campus. Many focus areas will involve existing or

new centers and institutes. For each focus area, we will sepa-

rately maintain a more detailed plan in which we analyze state

and national impact, funding potential, resource needs, hiring

plans, and ways to leverage and cooperate with related efforts

in other colleges on campus.

The synergies are particularly strong with the

statewide priorities in economic development.

Two of the four industrial sectors targeted for

investment in the governor’s 10-year Energize

Indiana program are life sciences and information

technology, which resonate closely with our seven

focus areas. We hope to make long-lasting contri-

butions to our state and society by our fundamen-

tal discoveries, advancement of learning, and

engagement with government and industry.

Our plan is a long-term but dynamic one. On

a regular basis, we will re-evaluate these focus areas and assess

current progress, as well as identify promising new multidisci-

plinary areas. Our goal is to have in place, at any given time,

an enlightened prediction of what is important for our

College in the future and where we need to position ourselves,

so that we can make decisions and allocate resources in har-

mony with that view.

AREA 1. Bioinformatics and Computational
Biology. Experimental science has shifted in recent years from

its historical focus on the discovery of new information to also

include the computationally challenging task of processing

vast amounts of information. Nowhere is this pattern more

clear than in the life sciences, where bioinformatics and com-

putational biology have enhanced the cyclical feedback loop

involving hypothesis generation, biological experiments, data

generation, and the management, analysis, visualization, mod-

eling, and prediction of the data. The ultimate goals of bioin-

formatics and computational biology are to abstract knowl-

edge and principles from large-scale data, to present a com-

plete representation of the cell and organism, and to model

“Our plan 

is a long-term

but dynamic

one.”



since the students we train today will be making the critical

decisions about the future of our planet in the coming

decades.

Our objective is to pursue a coordinated program of

research in climate change at Purdue, one that capitalizes on

our current strengths across campus, especially in the

Environmental Science and Engineering Institute, and that

reinforces our special mission as a land-grant university by

conducting discovery, learning, and engagement activities of

direct benefit to agriculture and society. Planned studies will

include simulation of biogeochemical cycles of greenhouse

gases on multiple temporal and physical scales, measurements

and modeling of greenhouse gas fluxes in natural and man-

aged systems, the effects of aerosols and clouds on climate, and

impact of climate change on regional weather, agriculture, and

ecosystems. An important part of this initiative will involve

joint hires and collaborations involving science, engineering,

agriculture, technology, and veterinary medicine.

AREA 3. Computational Science. Computers have

dramatically changed the way we tackle scientific and techno-

logical problems, ranging from the design of computers,

drugs, and fusion machines to the modeling of the heart,

ecosystems, and the weather. It is now possible to simulate

thousands of possible ideas and designs without actually

building a physical object. Computer simulations can provide

answers and insights more rapidly and efficiently than tradi-

tional methods of theoretical analysis and experimentation.

Just as important, computation often allows us to observe

behaviors not easily resolved with classical experimental

approaches, and hence it allows us to posit new theories and

models and to suggest novel experiments.

We propose to achieve enhanced visibility and excellence

in computational science at Purdue by building critical mass in

a small number of key subdomains. Computational science is

already represented in many of our other science focus areas,

including efforts in computational biology, computational

nanotechnology, and visualization. In this focus area, we

intend to develop enhanced strength in the important subdo-

mains of stochastic modeling and computation of geophysical

fluid dynamics and turbulence, which are central to an

astounding array of problems in geosciences and contribute to

our focus area in climate change. Study of fluid flow through

porous media, such as clays, at a variety of spatial scales has

applications to the swelling of clays, nanochromatography,

nanotribology, surface corrosion, drug delivery, kidney dialy-

and predict systems of higher complexity, such as interac-

tion networks in cellular processes, the physical characteris-

tics of whole organisms, and the behavior of ecosystems.

Bioinformatics and computational biology are the fun-

damental “glue” that put into place the many components

of a systems approach to living systems. Techniques from

the mathematical, information, and physical sciences are

used to analyze and mine data from a variety of sources,

such as cellular monitoring, genome sequences, experi-

ments on gene expression and protein expression, metabol-

ic pathways, regulatory networks, protein-protein interac-

tions, protein structure prediction, and taxonomic trees. We

plan to enhance expertise in bioinformatics and computa-

tional biology, not in isolation, but by linking the bioinfor-

maticians closely with already recognized areas of strength

across campus in the life sciences at Purdue, such as in sta-

tistical genetics, structural biology, comparative genomics,

analytical chemistry, and biomedical engineering.

AREA 2. Climate Change. A fundamental scientific

advance of the 20th century was the recognition that

human impact on Earth in the form of enhanced emissions

of “greenhouse” gases from industrial processes and chang-

ing land use can be so profound as to alter climate patterns

beyond the normal range. Predictions for the current cen-

tury suggest an unprecedented increase in Earth surface

temperature of several degrees, which would have a dra-

matic ecological and human/societal impact. Among other

impacts, existing agricultural practices in many of the

world’s most productive regions would no longer be sus-

tainable.

The stakes are enormous. On one hand, failure to miti-

gate these processes will lead to environmental disaster. On

the other hand, imposing unnecessary restrictions on

industrial growth and land use could cripple the economy.

To resolve this dilemma, the scientific challenges for the

21st century will be threefold: developing reliable and

robust prediction tools for climate change at the global

scale, improving our understanding of the effects of climate

change at the national and regional scales, and discovering

and communicating the best approaches to adapt to, miti-

gate, and control those changes. The multidisciplinary

nature of the challenges requires the scientific community

to forge collaborations with engineers, agronomists,

demographers, economists, and policy makers. Integration

of research with education and outreach efforts are crucial,
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These crystals of a fat-soluble

membrane protein were formed

in the lab of Prof. William

Cramer. Scientists need proteins

in crystalline form in order to

study them, but fat-soluble pro-

teins have proven more difficult

to crystallize than their water-

soluble brethren.

This image shows the orientation

of the envelope protein molecules

that compose the surface of a

West Nile virus particle. The pro-

teins self-assemble in a host cell,

forming a well-organized geomet-

ric shape. Knowledge of the pro-

teins’ structure could help scien-

tists in the effort to develop

antiviral agents.
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sis, nutrient delivery to crops, atomic force microscopy, and

paints and inks. When considering the pressures and tem-

peratures of the interior of planetary bodies, the most

appropriate way to model rock deformation is as a viscous

fluid. Geophysical fluid modeling can address fundamental

questions of planetary formation and evolution, including

why Earth has tectonic plates while Mars and Venus do not.

Computational statistics, including stochastic modeling, is

crucial for the study of turbulence and numerical predic-

tion of weather. We need to capture the multiple scales of

motions in the atmosphere and their intricate roles and

interactions in order to develop reliable models for day-to-

day weather prediction, which in turn contributes to

longer-term climate change.

AREA 4. Massive Data — Management,
Analysis, Visualization, Security. Scientific disciplines

generate and process vast amounts of data that help us

understand the world around us and create fundamental

knowledge. The underlying theme in many of our science

focus areas — climate change, bioinformatics and compu-

tational biology, nanoscience, and computational science —

as well as in many of our core disciplines is the critical

interplay between scientific discovery and the ability to

extract meaning from data. Massive data sets are collected

routinely in a variety of settings in astrophysics, particle

physics, genetic sequencing, geographical information sys-

tems, weather prediction, medical applications, telecommu-

nications, sensors, government databases, and credit card

transactions. The availability of massive data brings with it

unprecedented opportunities for increased knowledge, but

in order to exploit that potential, we must be able to effec-

tively organize, access, analyze, visualize, integrate, mine,

query, extract, and compress the data, as well as perform

domain-specific analysis to extract the science. We must

ensure that the information we use is correct, accessible

when we need it, unaffected by malicious entities, and avail-

able only to the right parties.

A recent blue-ribbon panel recommended major fund-

ing efforts at the National Science Foundation aimed at

establishing advanced cyber-infrastructure in support of all

aspects of society. We have the opportunity at Purdue to

take the lead nationally in developing a critical component

of such an infrastructure, namely, a campus-wide frame-

work that focuses on the ubiquity of data and how to har-

ness and utilize data most effectively. Such an effort will

produce new synergies among a variety of research groups

on campus and will lead to large-scale multidisciplinary pro-

posals and groundbreaking, crosscutting science. It will also

serve as a resource to faculty in the College by partnering in

their research projects. Particular thrusts necessary for this

effort include database research (storage techniques, represen-

tation, and indexing of images and other high-dimensional

data, data streaming, filtering, compression, and data fusion),

data mining and statistical inference (machine learning, rea-

soning under uncertainty), graphics and  visualization (high-

dimensional data representation, integration with domain-

specific analysis, dealing with noisy data), availability and

adaptation of dynamic, high-performance environments (grid

computing, middleware for service delivery, seamless data

access), and information security (vulnerability assessment,

intrusion detection, data integrity, network security, and

secure multiparty computations).

AREA 5. Membrane Science. The biocomplexity of

living systems demands a multiscale approach in order to

understand how the basic molecular building blocks of life —

genome, transcriptome, proteome, metabolome — interact to

form macromolecular assemblies, cells, and ultimately living

systems with complex behavior. On a variety of levels, cellular

membranes play a fundamental role in the interactions of bio-

logical structures, and membrane science is a key step in put-

ting together all the pieces. For example, more than a third of

the human genome is responsible for coding membrane-

bound proteins. By regulating transport and signaling, mem-

branes and their components are responsible for cell-cell and

cell-virus communication. Membrane proteins and processes

are implicated in a variety of diseases, including certain forms

of cancer, heart disease, Tangier disease, macular dystrophy,

cystic fibrosis, hypoglycemia, kidney disease, deafness, epilep-

sy, and severe combined immunodeficiency.

The goals of this focus area are to secure preeminence in

the basic science of biological membranes and membrane pro-

teins, capture value from basic discoveries for technological

applications, reinvest technological successes back into basic

science, and train the next generation of membrane scientists.

Despite the central role that membranes play, many aspects of

their organization, dynamics, and function are poorly under-

stood. We need to analyze the molecules that comprise mem-

branes, dissect the structure and function of key integral

membrane proteins, understand membrane dynamics and

turnover, evaluate how membranes interface with the intracel-

lular and extracellular environments, and develop rational

guidelines for the design of small molecules and molecularly
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Prof. Nick Giordano with summer

research program students.

Giordano is one of 36 College of

Science professors included in

Purdue’s Book of Great Teachers,

which honors outstanding teaching

faculty who have demonstrated sus-

tained excellence in the classroom.
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engineered materials that capitalize on the unique proper-

ties of biological membranes and membrane proteins.

Overall, we seek to study biological membranes at multiple

levels — from individual molecules, to intact membranes,

to cellular functions. This approach will build on existing

strengths at Purdue in crystallography and structural biolo-

gy, biophysics, chemical biology, and cell biology. We have a

unique opportunity at Purdue not only to develop preemi-

nence in the fundamental science of membranes, but also

to play a leading role in technology transfer and develop-

ment.

AREA 6. Nanoscience. Recent advances in the sci-

ences and engineering have given birth to the field of

nanoscience. It is now possible to image, probe, and manip-

ulate matter at the nanometer scale. This capability has

begun to have an impact on many areas of science and

technology, and it will no doubt have a central role in virtu-

ally all of the sciences for many decades to come. Through

partnerships with campus-wide efforts such as the Birck

Nanotechnology Center, the Bindley Bioscience Center, and

the Computing Research Institute, along with the schools of

engineering and other groups, the College of Science is

uniquely positioned to play a leading national and interna-

tional role in this inherently multidisciplinary field.

While it is still a young field, nanoscience has already

had an extremely broad impact on both the study of basic

sciences such as biology and chemistry as well as in a host

of applications. Because of this breadth, it is not possible

for any one institution to be at the forefront in all areas of

nanoscience. We plan to focus our efforts in Science by

building on existing expertise and attracting key new

researchers in strategic subdisciplines, such as low-dimen-

sional quantum systems, spin interactions and transport

(spintronics), molecular electronics, nano-biomachines,

and single-molecule biophysics and biochemistry. These

themes match well with existing core strengths in both sci-

ence and engineering and promise to have great societal

impact in areas such as semiconductor fabrication and self-

assembly, data storage, material design, active materials,

sensors, and a wide variety of medical devices. There are

also strong overlaps among these subdisciplines and with

other College of Science focus areas.

AREA 7. Science Education Research. Integrating 

discovery and student learning is the principal mission of a

research-intensive university. As a land-grant institution, we

have an additional mission to help develop tomorrow’s work-

force, both by educating students directly and by educating

those who teach in our K-12 institutions, colleges, and univer-

sities. The future of our nation’s vitality rests on a well-educat-

ed citizenry. Science needs to be at the core of that education

because it advances the scientific principles and critical think-

ing abilities necessary to function and prosper in today’s tech-

nological world.

Building on recognized areas of education research excel-

lence in several science disciplines, and in collaboration with

other schools and colleges, Purdue is uniquely positioned to

develop a truly outstanding multidisciplinary program in sci-

ence, technology, engineering, and mathematics (STEM) edu-

cation research. As a leading part of this program, an educa-

tion research group that spans the College of Science will for-

mulate and address research issues that have national and

international significance and impact in science education at

all levels. We will dramatically improve science teaching and

learning for Purdue faculty and students and for K-12 teach-

ers, and will serve as a national model for teaching and learn-

ing innovation driven by science education research. To help

meet the pressing need for faculty with expertise in science

education research, we will also produce graduate students

who will improve the way instruction and the education of

science teachers are delivered at other universities.

Given the resources provided by funding agencies such as

the National Science Foundation to support innovative pro-

grams and research in K-12, undergraduate, and graduate edu-

cation, including new technologies and paradigms such as dis-

tance learning and computer-enhanced instruction, we expect

to attract significant grant support for a variety of multidisci-

plinary science education research projects. We will also serve

as a major resource to faculty in the College by contributing to

the education and outreach aspects of their research projects.

We expect to leverage resources, technologies, and facilities

provided by the Discovery Learning Center, other schools and

colleges, and the information technology efforts on campus.
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