William G. Lowrie Department of Chemical and Biomolecular Engineering

Strategic Plan 2018
Vision


The William G. Lowrie Department of Chemical and Biomolecular Engineering will provide an outstanding educational experience to our students and serve the profession and society by creating new knowledge through cutting edge disciplinary and interdisciplinary research, and disseminating this knowledge to industry, government, the scientific community and the general public. This new knowledge will consist of, but not be limited to, peer-reviewed publications, materials, processes, systems, software and other work products that will enhance societal quality of life. We will also create a learning environment that fosters diversity in teaching, scholarship and personnel practices.    

Mission 

· To create new knowledge in the field of Chemical and Biomolecular Engineering through cutting-edge research and pass this new knowledge on to our students, our profession, and society in general.

· To educate undergraduate and graduate students in Chemical and Biomolecular Engineering and foster cross-fertilization of allied fields.

· To serve the public, academic, industrial and government communities through consultation, collaborative efforts, entrepreneurial activity, dissemination of research results and outreach activities.

· To create a learning environment that fosters diversity in scholarship, teaching and in student, faculty and staff composition.

· To instill in our students an appreciation of, and the necessity for, life-long learning, team work and to provide them the skills to prosper in a global economy.

Goals

· To develop an educational program at both the undergraduate and graduate levels that is recognized as one of the top twenty programs in the nation.

· To develop a research program that is recognized as one of the top twenty programs in the nation.

· To serve as a recognized authority in chemical and biomolecular engineering for the public, industry and all levels of government.

· To establish our innovations in education, discoveries/advances in research, and our successes in diversity as models for other departments, colleges and universities.

· To leverage the new state-of-the-art Koffolt Laboratories, one that meets the requirements for modern education and research in Chemical and Biomolecular Engineering, to recruit the best students and faculty and foster exceptional teaching and research. 

I.  Undergraduate Program

Goal #1: Enhance the undergraduate learning experience, enroll high quality students and nurture them to graduate and postgraduate success  

An essential mission of the department is to recruit and then prepare undergraduate chemical engineering majors for successful careers in industry, government or continued education (graduate school, medical school, law school, etc.). This goal can be accomplished by continuing to streamline and update the curriculum, to follow a rigorous and comprehensive assessment program, and to have an appropriate student (S) to tenure-track faculty (TTF) ratio (S:TFF). 

Tactics: 

· Reduce the S:TFF to enhance teaching and the student learning experience. For academic year 2015-2016, the S:TTF is 52:1. To be in line with our peer institutions in the Big Ten, this ratio should be between 30:1 and 40:1. For undergraduate enrollment at current levels this requires at least 26 TFF. This may be enhanced with a mix of TTF, clinical faculty and instructors.
· Host an annual retreat to review the curriculum and make sure it reflects the state-of-the-art in Chemical Engineering education.

· Create and implement better instructional assessment tools, including assessment by faculty of the courses they teach and assessment by students (to supplement SEI and individual course evaluations). Reinvigorate the peer-assessment process.

· Improve communication of ABET program assessment results and proposed actions to faculty, students, Advisory Board Committee members and alumni to close the loop on continuous improvement of the program. 
· Ensure research opportunities for interested undergraduate students is maintained: do a better job advertising research opportunities (website); encourage participation in honors research projects and the Denman forum; initiate an annual event within the department (e.g., poster session, seminar) to highlight undergraduate research accomplishments.
· Encourage students to complete a co-op or internship and to enroll in CBE 3189.
· Ensure students are aware of scholarship opportunities at the national and international level, at OSU, and within the department.
· Host workshops on graduate opportunities.
Metrics: 

· S:TFF.
· Average ACT/SAT of students entering CBE 2200.

· Number and percentage of honors students entering CBE 2200.
· Number of B.S. degrees awarded in Chemical Engineering.
· Number of newly graduated B.S. alumni who have reported employment in industry, government, etc., or who are planning to enroll in graduate school, etc.
· Number of students who complete a co-op or internship.

· Number of scholarships and total dollar amount of department scholarships.
Goal #2: Enliven students’ sense of community and commitment to CBE

Increase student participation in AIChE student chapter to 50% and foster student-faculty interactions. For most undergraduate students, the department of their major is much more than simply where they take most of their classes. Many students wish to have more interactions with faculty, staff, and other students beyond the classroom. Further, we recognize that today’s students are tomorrow’s alumni, and students with a strong connection to the department during their time here will tend to support the program in the future. We are at risk of losing our personal connection with our students given the large S:TTF. Decreasing this ratio will facilitate better bonding and interactions between students and faculty. 

Tactics: 

· Reduce S:TFF to better develop community within the department.
· Cultivate a more active student chapter of AIChE: define our expectations of the student group; increase student membership and promote stronger leadership by the officers; define expectations and responsibilities of this group’s faculty advisors; promote engagement of the student chapter with the local Columbus AIChE chapter and with alumni interested in taking a more active role.
· Maintain a strong AIChE Car program.
· Increase opportunities for faculty-student interactions beyond academics.
· Host informal gatherings and town hall style meetings.
· Improve mentoring process regarding career opportunities.
Metrics: 

· Percentage of students involved in the AIChE Student Chapter and AIChE Car.
· Percentage of students involved in research.
· Number of students completing honors research projects and graduating with distinction.
· Number of alumni giving back to CBE and OSU.
Financial Implications

Goals 1-2 can be mostly accomplished with current resources. However, increasing the number of TTF to 26 will require at least $10M in startup costs. This level of one-time funding will support 4 faculty involved in computational/theoretical research at $500K/TTF and 4 faculty involved in experimental research at $2M/TTF.

II.  Graduate Program

Goal #1: Recruit each year a top quality, diverse class of Ph.D. and M.S. students
Our target enrollment should be a yearly intake of 18-25 Ph.D. and 15-20 M.S. students. We need to take steps to increase quality and diversity in terms of U.S. citizens, minorities, and international students from Asia, Africa, Europe and South America. Increase GRE scores to 158 Verbal and 163 Quantitative.
Over the past five years (2010-2015) the percentage of women enrolled as graduate students has decreased from 34% to 25%. Over the same period, the percentage of underrepresented students (Hispanic, African American and Native American) has remained relatively flat from 2.3% to 3.9%. Our goal is to increase U.S. citizens to 50% of the graduate student population and to increase the diversity to the average of our benchmark peer institutions.
Tactics:

· Coordinate our graduate recruitment efforts with the College of Engineering and the Graduate School recruitment activities.  

· Provide information for booths at national conferences such as the Society of Women Engineers, National Society of Black Engineers, and Society of Hispanic Engineers.

· Encourage faculty participation in College booths at these national conferences.
· Aggressively recruit undergraduate students from underrepresented groups by a prominent presence at undergraduate events at the American Institute of Chemical Engineers national meeting.
· Encourage faculty to meet with prospective graduate students while they are visiting other universities by developing a 30-minute and a 2 slide presentation about opportunities at Ohio State.

· Reciprocate with opportunities for visiting faculty to present to undergraduates.
· Keep list of sophomore through senior students interested in graduate school.
· Contact department chairs of key feeder institutions (Big-10 and regional) to identify potential candidates from underrepresented groups.
· Become more active in recruiting faculty and prospective students to attend the OSU Graduate and Professional Schools Visitation Days.

· Continue to promote our non-thesis master’s program to local practicing engineers.

· Increase post-graduation job placement by developing relationships with companies during the graduate research symposium (GRS).
· Track graduate student performance and encourage schools or faculty producing high quality students to have future students apply to graduate school.
· Enhance the Department ranking as graduate recruiting strongly depends on Department ranking; whenever possible – through faculty and personal efforts.
· Increase first year student fellowship support.
· Increase teaching assistantship support as fall-back support for research assistants without funding.
Metrics:

· Department ranking.
· GRE scores of incoming students.
· The percentage of students we admit who receive University Fellowships and other external fellowships.
· Number of graduate students in residence.
· Percent of domestic graduate students enrolled.
· Percent of women graduate students enrolled.
· Percent of minority graduate students enrolled.
· Percent of graduate students pursuing teaching as a career.
Goal #2: Enhance the graduate student learning experience

Tactics:
· Reduce the required number of course hours to be more comparable with other universities.

· Because of the interdisciplinary nature of many student’s research projects, have more flexibility in courses we accept to fulfill requirements.

· Establish recommended timeline (potentially mandatory) for completion of second qualifier and candidacy exam, to be more consistent with other departments.

· Increase faculty/student interactions at the graduate level with the help of CEGC social events.

· Increase publicity for local AIChE and ACS chapter meetings and events (including field trips and presentations by local industry representatives).

· Address changing interests by developing new courses.

· Tailor coursework to career goals

Metrics:

· Number of faculty attending CEGC social events.
· Average time to Ph.D. degree.
· Number of semesters to Candidacy exams and to degree.

· Number of graduate students attending national conferences.
Goal #3: Mentoring graduate students for success in academia and outstanding industrial and governmental research laboratories
Increase Ph.D. placement into academia to 15%. Assist Ph.D. graduates in finding postdoctoral appointments. Mentor those graduates entering industry, government or non-profit organizations. 

Tactics:

· Actively recruit new Ph.D. students interested in academic careers, as well as students with substantial research experience as undergraduates.

· Increase publicity regarding our academic student placement, which will help in students obtaining teaching positions.

· Develop an aggressive graduate student mentoring program.

· Provide interested students with classroom teaching experiences involving team teaching with faculty members.

· Nominate students for local and national awards.

· Create a database listing student awards.
· Increase graduate internships in industry and government labs.

· Increase student publications in high quality journals.

· Track student job placement.

· Create opportunities for graduates to interact with local companies and industry mentors.

Metrics:

· Number of Ph.D. graduates placed in academic positions.
· Number of Ph.D. graduates placed in postdoctoral positions.
· Number of students winning local and national awards.
· Student exit surveys on mentoring and overall graduate experience.
· Total publication output from department, with attention to students who do not publish.
· Percent of students with jobs at graduation and at six months after graduation.
· Number of students who return to the GRS each year to represent their companies.
· Graduate Program Ranking (US News).
Financial Implications

Goals 1-3 can be accomplished with current resources.  However attention must be given to retaining and enhancing our Graduate Fee Authorization funding, attracting additional scholarship and fellowship funds and winning sufficient grant funding to support our graduate students with (competitive) stipends and tuition.  We must also establish a guideline on recruiting students relative to our current funding levels.  It is critical that students have the impression that good projects exist here and that they will be supported if they enroll.

III. Research 

Our goals can, in an overall sense, only be achieved by having an environment for the current faculty such that they can be more productive and visible nationally and internationally, by careful hiring of faculty with superior potential for research, and by recruiting outstanding graduate students.

Goal #1. Achieve national recognition for a research program ranked in the top 20 in the nation. Given that the nature and quality of a research program of a department are dictated by the collective quality of the individual faculty members, and the faculty’s ability to collaborate in manners that create research foci or centers that are more productive than the sum of the individuals, the strategies and metrics should reflect these realities.

Tactics:
· Recruit exceptional faculty in target research areas (energy and the environment, bioengineering, advanced materials for a sustainable and resilient economy) at all levels. It is expected that such faculty be capable of superior teaching and research. It is also expected that such faculty be capable of leading or collaborating in centers. However, exceptional faculty in other areas will also be considered.
· Strategically use endowed chairs to recruit exceptional senior faculty on a strong NAE trajectory.
· Improve the Department, College, and University support for focused, collaborative research initiatives that are initiated from the “ground up” by faculty members, including efforts to establish engineering research centers supported by federal agencies. 
· Promote selected research areas with high potential for significant impacts in the state, national and international arenas, e.g., clean and sustainable energy, nanotechnology, and nanobiotechnology. These topics are well integrated with two of the three University Discovery Themes relating to achieving research eminence: Health and Wellness and Energy and the Environment.
· Enhance publicity of accomplishments by faculty and research groups.
Metrics:

· Faculty members in the National Academy of Engineering.
· Publications, patents and other work products/faculty.
· Ph.D. degrees granted/year.
· Research expenditures/year.
· H-index of faculty.
· Number of named or distinguished invited lectures, and keynote or plenary talks given by faculty at national and international meetings.
Goal #2.  To maintain research expenditures in the range of $8-10M/year.
Tactics: 
· For biochemical/biomedical-based research, increase collaborative projects with other Colleges at OSU as well as other institutions.  Examples include:  The College of Food, Agricultural and Environmental Sciences at OSU, The College of Medicine at OSU, Nationwide Children’s Hospital, Cleveland Clinic Foundation, and Battelle.

· For energy-based research, foster the continued growth of research projects, potentially creating centers.
· Target State of Ohio funding opportunities: Examples include the Ohio Department of Development Advanced Energy and Efficiency Programs and the Third Frontier Program.

· Compete with interdisciplinary teams for center grants from NIH, NSF, DOD and DOE.

· Establish research specific faculty peer-review groups to review proposals before submission, in order to increase their “hit” rate. 

· Promote efforts to seek industrial funding.

· Invite the Office of Research center proposal writer to discuss strategies and preparation of center proposals with CBE.

· Ensure core COE research initiatives have participation from CBE.

· Work together to cluster opportunities and strategies so that everyone is more aware of opportunities and how best to pursue them.

Metrics:
· Number of multi-investigator grants with interdisciplinary teams.

· Grants received from the State of Ohio Third Frontier program and related opportunities.

· Number of proposals submitted.

· Number of awards received.

· Awarded amount.

· Total research support expenditures by departmental faculty.

· Research expenditures/faculty.

Goal #3:  To achieve national recognition by superior accomplishments in scientific and technological publications and in awards gained by undergraduate, graduate and faculty members of our department 

Tactics:

· Increase the Department’s already impressive record of student and faculty awards by promoting our undergraduates, graduate students, and faculty for university, national, and international awards. 

Metrics: 

· Professional society awards including AIChE Institute Awards, Society Fellow election, etc.
· H-index of faculty publications.

Financial Implications

Goals 1-3 can be mostly accomplished with current resources. However, increasing the number of TTF to 26 will require at least $10M in startup costs. Please see section I for more details on startup costs.
IV.  Faculty Recruitment

Goal #1:  Grow faculty to 26 within the next 5 years, with an emphasis on hiring junior faculty and senior faculty on a strong trajectory towards NAE status.  
Tactics:

(
Maintain a high profile, national/international faculty recruiting effort that engages all of the current faculty, as well as graduate students.

(
Aggressively identify and nurture relationships with outstanding graduate students in the latter stages of their graduate studies or in the early stage of their postdoctoral appointment.

(
Identify and recruit outstanding candidates from other institutions through personal contacts. 

· Increase the diversity of the pool of faculty candidates, and continue to successfully recruit faculty from this pool.

· Offer competitive start-up packages that also take advantage of unique institutional opportunities OSU offers e.g. the Discovery Themes and cluster hire initiatives.

· Partner with other departments in the college and university on cluster hire initiatives

· Provide the infrastructure to carry out state-of-the-art research.  

Metrics:

· Number of successful faculty hires and fraction from diverse and underrepresented groups.

· Number of faculty hires made in partnership with other departments and colleges.

· Funds raised from Alumni and friends for the establishment of professorships, endowed chairs and discretionary initiatives.

Goal #2:  Hire outstanding faculty to enhance our national/international reputation in chemical engineering research and education.  
Tactics:

      (
Participate in faculty hiring in the areas of emphasis in the College, including but not limited to energy, catalysis, reaction engineering, polymers, systems engineering, biomolecular or cell/tissue engineering, advanced materials and computational modeling and simulation of chemical engineering processes from the molecular to the macroscopic.
      (
Identify outstanding candidates who would specifically build upon existing strengths or current initiatives in the Department. 

· Identify outstanding candidates with research expertise that bridges research and educational activities in the Department with other academic departments or programs at OSU.

· Include diversity as a significant consideration in the recruitment of new faculty.

· Offer competitive salaries and start-up packages to prospective faculty

Metrics:

      (
Ratio of acceptances to offers made to faculty candidates.

      (
Early success for new faculty in establishing their research program –numbers of grants won, publications, seminar invitations, invited talks at conferences, graduate students attracted, activities in professional societies, awards won, etc.

Financial Implications

Goals 1-2. To achieve our goal of hiring 6-8 new faculty over 5 years we will have to successfully compete for new positions in the college. We are well positioned with possible hires in the reaction engineering, polymers, systems engineering, biomolecular or cell/tissue engineering, advanced materials and computational materials science and engineering areas. Please see section I for more details on the level of funding for faculty startup packages. It would be ideal if we could raise funds for 4 endowed chairs. Assuming $2-3M is needed to establish an endowed chair, this would require $8-12M. It would also be ideal if CBE had $1-2M for discretionary initiatives that support faculty success.

V.  Diversity

The Chemical and Biomolecular Engineering Department (CBE) values and promotes diversity in all respects. It acknowledges that varied human experiences and backgrounds enrich the community, and that by bringing a broader range of perspectives to the field, diversity can advance science and engineering. The Department is committed to a collegial and inclusive environment for its faculty, staff, and students and strives to create that environment through the following initiatives: 

Goal #1:  Increase diversity in the undergraduate population 
Over the past five years (2010-2015) the percentage of women enrolled as undergraduate majors in chemical engineering has increased from 22% to 31%. Over the same period, the percentage of underrepresented students (Hispanic, African American and Native American) has decreased from 7.7% to 6.2%. Our goal is to increase diversity of the undergraduate population to better reflect the community that the discipline serves (i.e. the US population).  Maintaining a diverse undergraduate student body in CBE is important in many ways including promoting social and cultural awareness amongst students as they enter a highly diverse global workforce. Promoting and creating a diverse environment also provides benefits to all constituents on campus as this allows for greater collaboration, innovation, and ideas to be shared among those from various backgrounds and with different perspectives based on their backgrounds.  

Tactics: 

· Increase enrollment and graduation rate of underrepresented populations: coordinate with the Minority Engineering Program (MEP) and the Women in Engineering (WiE) to offer activities for K-12 outreach; aggressively advertise the Bates scholarship to Columbus East and Cincinnati Princeton high schools; increase scholarship offers to incoming women through WiE.

· Implement more aggressive recruitment activities for high school students considering CBE and also for OSU freshmen: visits to high schools; invite high school chemistry teachers and guidance counselors to visit the department; make sure high schools are aware of school- and county-specific scholarships.

· Redirect some scholarships toward first-generation students in the department.  The first-generation demographic has high overlap with underrepresented populations in engineering.

Metrics: 

· Percentage of first generation students at each level and at graduation.

· Percentage of women undergraduates at each level and at graduation.

· Percentage of minority undergraduates at each level and at graduation.
Goal #2 (Refer to Section II, Goal 1): Recruit each year a top quality, diverse class of Ph.D. and M.S. students

Goal #3:  Increase the percentages of women and underrepresented faculty members. 


CBE currently has five female tenure-track faculty members (25%) and one minority tenure-track faculty member (5%) out of a total of twenty tenure-track faculty. Faculty recruitment (from positions over the next several years) provides an opportunity to increase faculty diversity.

Tactics:

· Capitalize on a very collegial culture to create an open and welcome environment for all candidates.

· Use personal contacts to identify and nurture potential faculty candidates from under-represented groups. For example, existing networking groups for women faculty (AIChE WIC and ACS WCC) and underrepresented minorities (AIChE Minority Faculty Forum and NOBCChE).

· Contact prominent faculty in areas related to faculty searches to solicit potential underrepresented candidate resumes. Emphasize desire to nurture early relationships with candidates, before their readiness to apply for a faculty position, with potential to be cultivated over several years. This approach has been successfully implemented by the department previously.

· Implement peer support and individual mentoring to ensure successful promotion and tenure for all new faculty, regardless of diversity status.

Goal #4: Create an inclusive and supportive environment for staff.

CBE has a history of closely involving staff in the operating decisions of the department and this will continue. Currently the staff includes 4 Female (40%), 5 Male (50%) and 1 (10%) underrepresented minority.

Tactics:

· Continue to support a diverse and inclusive culture through staff appreciation and recognition events. 

· Continue to nominate staff members as appropriate for college and university awards to promote advancement and culture building.

· Continue to invite staff to faculty meetings to invite input on any issues related to staff culture and their interactions with students or faculty.

· Discuss results from campus climate surveys and address concerns raised. 

Financial Implications

Goals 1, 2 and 4 can be accomplished with current resources. Goal 3 will require new positions being made available including permanent salary and start-up funds. Please see section I for more details on faculty startup requirements.

VI.   Outreach

The Department serves the public, academic, industrial and governmental communities through departmental activities which are consistent with the land grant mission of our university. We will enhance this through consulting, collaborative efforts, generation of useful intellectual property and publications in the open literature.

Goal #1: Participate in patenting intellectual property and assist in start-up company activities

Tactics:

· Encourage and value invention disclosures and patents as part of the annual review and promotion and tenure processes.

· Encourage faculty to work with the technology licensing office to apply for patents of intellectual property having the potential for licensing and new corporation development.

· Provide mentors with previous commercialization experience to new inventors to help navigate the commercialization process.

· Engage CBE’s advisory board with regards to new corporation development, in light of their extensive collective business experiences.

Metrics:


· Number of invention disclosures filed.

· Number of patents applied for and issued. 

· Revenue from sponsored research agreements related to technology development.

· Licensing revenue.

· Number of start-up companies founded based on departmental IP.

Goal #2: Participate in K-12 initiatives aimed toward increasing the number of students interested in Chemical and Biomolecular Engineering as a career.

Tactics:

· Increase faculty participation in assuring that the pipeline for the next generation of our students is filled with well-prepared and enthusiastic students.

· Activities will be coordinated with existing college efforts, such as initiatives with Metro high school, Columbus Alternative, and summer internship programs across the region, and will comply with university policies and procedures on working with minors.

Metrics:

· Number of collaborative activities with elementary, middle and high school teachers and students.

· Undergraduate enrollment numbers and trends, particularly of pre-majors.

· Number of faculty directly participating in K-12 efforts.

· Number of collaborative activities in K-12 efforts through federally funded programs and centers.

Goal #3: Promote collaboration with industry, including collaborative research, job creation, and training the next generation of chemical engineers, particularly in Ohio

Tactics:

· Increase faculty collaboration with industry to gain more research funding. 

· Generate more internship and job opportunities for our undergraduate and graduate students through coordinated efforts with the engineering career center and existing research centers.
· Survey our industrial advisory board for best practices in increasing student interactions with industry.
· Invite industry partners to speak to students about industrial career paths through informal networking events and seminars.

· Continue to encourage adjunct and clinical faculty hires from industry, as appropriate, to bring the perspective of chemical engineering practice to the curriculum.
Metrics:

· Number of collaborative research activities with Ohio and non-Ohio industry partners.

· Number of internships for our undergraduate students.

· Number of co-op students.

· Total funding received from industry.

Financial Implications


Goals 1-3 can be accomplished with current resources.

VII.
Business Plan Aspects of Strategic Plan
Facilities Plan


The department moved into the new Koffolt Laboratories located in CBEC at 151 West Woodruff Avenue in November 2014.

Financial Plan


This is the most problematic area regarding this business plan section of our Strategic Plan. The department grew from about 12 to 20 faculty and added two staff members in recent years. In each case, inadequate base budget was allocated to the department for these positions such that we had systemic salary and benefits budget deficit of approximately $190K/year. To address this issue, the COE has agreed to give CBE $100K in PBA over 2 years starting with $50K in FY 2015-2016 and $50K in FY 2016-2017. However despite this allocation, we will still have a systemic deficit of $90K/yr. CBE does not have a TA budget or operations budget. We have also been required to provide significant start-up costs for new faculty. To support department operations ($250K/yr) we have to rely on annual giving, salary release from the faculty and the Graduate Fee Authorization Fund. The solution to how we get beyond our systemic budget deficit requires steady allocation of additional resources to our base budget, and access to one time funds from the College. 

Capital Plan


The department has attained its fundraising goal of $17.5M for CBEC. However, CBE plans to participate in fundraising for the new Materials Science and Engineering corridor project, in order to develop a state-of-the-art high bay space to replace the high bay space in old Koffolt labs. This space will be used to support the process scale equipment needs of LS Fan, Winston Ho and future process-centered faculty. A unique aspect of CBE compared to other departments in the U.S. is our development of pilot scale processes and systems for clean energy applications. We anticipate the majority of these funds coming from industry.
Technology Plan


The technology which supports departmental computational operations is adequate and well maintained. Those faculty requiring enhanced computer support and large scale computational work make good use of the OSU supercomputer facility. In the past decade the department became relatively well equipped with chemical and physical instrumentation secured from federal and state sources. Maintenance of our technology capability by our current staff is very satisfactory. Upgrading our facilities is expected to follow the path taken in the past which involves active proposal writing and grant activity by our faculty.

Development Plan


The naming of the department to the William G. Lowrie Department of Chemical and Biomolecular Engineering in February 2009 was a substantial advance, in that Bill Lowrie committed $17M to create an enhanced future for the department. $11M went towards the new building, while $6M is provided in the form of endowments. The endowment supports the H. C. “Slip” Slider Professorship and in the future will support a new Ernestine Lowrie endowed chair and a fund to support new initiatives in the department.
In addition to Jessica Schmitt, a new major gift person (Sean Gallagher) has been assigned to the department in 2015. The major activity of the development team will be to secure major gifts towards establishment of new professorships, endowed chairs, endowed graduate and undergraduate fellowships. Our annual gift receipts are roughly $150K/year and most recently have been redirected to the CBEC campaign. Now that the capital campaign for CBEC is over, we anticipate being able to use these funds for our operating expenses.
People Plan

No additional staff hires other than replacements are anticipated over the next 5 years, however, we intend to continue with our plan to increase our faculty size to 26 faculty. We have an outstanding record of recruiting minority and women faculty members and are continuing in that direction with our recent hire of a female Assistant Professor, Lisa Hall. We have a well-defined plan for a modest expansion of faculty and both undergraduate and graduate students, and our new building should accommodate a faculty size of 26 along with increased undergraduate, graduate, postdoc and visiting faculty numbers. 
 VIII. Metrics Archive

	I. UNDERGRADUATE PROGRAM (A)
	 

	Goal #1: Enhance the undergraduate learning experience, enroll good numbers of the highest quality students and nurture them to graduation success.
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of CBE Majors including Pre-majors 
	336
	428
	486
	588
	639
	696
	724
	804
	930
	949
	1000
	730

	Average ACT/SAT of freshmen designating CBE as their intended major
	28.49
	28.88
	28.96
	28.97
	29.82
	29.13
	29.22
	29.79
	30.2
	30.1
	30.1
	30.1

	Average ACT/SAT of students entering CBE 2200 
	28.01
	28.54
	28.45
	29.13
	29.2
	28.79
	28.81
	29.23
	29.64
	29.97
	29.87
	29.94

	Number & percentage of Honors Students Entering CBE 200
	28 (32.5%)
	51 (51%)
	59 (47.2%)
	68 (41.9%
	64(51.2%)
	73 (37.8%)
	60 (33.14%)
	78 (37.6%)
	86 (39.1%)
	93 (36.6%)
	100 (43.2%)
	114 (44.3%)

	Number of BS degrees awarded in Chemical Engineering
	40
	60
	50
	72
	96
	116
	127
	118
	178
	203
	179
	236

	Goal #2: Enliven students' sense of community & commitment to CBE.
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Percentage of students involved in the AIChE Student Chapter
	N/A
	N/A
	24.20%
	31.50%
	34.40%
	84.0%*
	84.0%*
	79%*
	80%*
	82%*
	80%*
	80%*

	Percentage of students involved in research
	12.80%
	11.70%
	10.70%
	6.25%
	6.80%
	5.60%
	5.60%
	5.20%
	5.10%
	5.30%
	7.60%
	6.70%

	Number of students completing honors research projects & graduating with distinction
	3
	3
	10
	5
	7
	10
	10
	6
	8
	7
	10
	19

	Goal #3: Increase diversity, maintain high number of undergraduate majors, and increase enrollment of non-majors in CBE courses.
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Percentage of women undergraduates
	27.60%
	24.80%
	30.30%
	24.10%
	23.50%
	27.80%
	27.80%
	29.10%
	29.30%
	30.20%
	32.30%
	33.80%

	Percentage of minority undergraduates
	9.00%
	7.50%
	9.50%
	8.92%
	8.76%
	10.50%
	10.50%
	9.82%
	9.03%
	7.60%
	7.30%
	6.30%

	Number of non-majors taking CBE courses
	149
	179
	180
	 
	194
	202
	202
	216
	207
	219
	181
	192

	Number of scholarships
	120
	138
	149
	139
	119
	124
	124
	137
	161
	147
	155
	138

	Total dollar amount of department scholarships (in previous line)
	$148,000 
	$165,100 
	$161,000 
	$120,724 
	$108,725 
	$111,350 
	$111,350 
	$135,950 
	$179,500 
	$182,600 
	$268,100 
	$344,550 

	Goal #4: Increase to 20% percent of BS graduates going on to graduate school or other professional schools.
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number & Percent of BS graduates going on to Chemical Engineering graduate study
	(10) 16%
	(6) 12%
	(9) 13%
	(9) 9.4%
	9 (7.75%)
	10 (7.8%)
	10 (7.8%)
	15 (12.7%)
	15 (8.4%)
	14 (6.9%)
	15 (8.4%)
	15 (10.7%)

	Number & Percent of BS graduates going on to Medical School, Law School or Business School
	(2) 5%
	(5) 8%
	(3) 6%
	(3) 4%
	(2) 2.1%
	3 (2.5%)
	2 (1.5%)
	3 (2.5%)
	3 (1.7%)
	3(1.4%)
	8(4.4%)
	6 (2.5%)

	(A): Academic Year

	(C): Calendar Year


	II. GRADUATE PROGRAM (A)
	 

	Goal #1: Recruit each year a top quality, diverse class of Ph.D. students.
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	GRE verbal scores of incoming students
	572
	547
	541
	575
	527
	563
	555
	77%
	80%
	67%
	70%
	69%
	68%

	GRE quant scores of incoming students
	769
	758
	779
	790
	773
	791
	772
	88%
	89%
	88%
	94%
	89%
	91%

	Percentage of students we admit who receive University Fellowships
	61%
	53%
	51%
	43%
	47%
	33%
	29%
	27%
	41%
	31%
	31%
	21%
	29%

	Number of graduate students in residence
	97
	92
	85
	96
	94
	92
	89
	92
	85
	95
	101
	104
	110

	Percent of domestic graduate students enrolled
	27%
	28%
	38%
	35%
	36%
	34%
	31%
	33%
	34%
	41%
	32%
	34%
	34%

	Percent of women graduate students
	28%
	28%
	33%
	34%
	30%
	32%
	28%
	30%
	31%
	31%
	24%
	30%
	30%

	Percent of minority graduate students
	3%
	3%
	5%
	3%
	4%
	9%
	9%
	11%
	11%
	11%
	10%
	6.90%
	6.90%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Goal #2: Enhance the graduate student learning experience.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average time to Ph.D. degree
	5.3 years

	Number of semesters to Candidacy exam
	9 Semesters

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Goal #3: Mentoring of graduate students for success in academia and outstanding industrial and governmental research laboratories. 
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of Ph.D. graduates placed in academic positions
	1
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	2
	1

	Number of Ph.D. graduates placed in postdoctoral positions
	7
	5
	0
	2
	3
	11
	3
	1
	3
	5
	4
	3
	3

	Graduate Program Ranking (US News)
	32
	32
	32
	26
	27
	27
	27
	27
	28
	29
	23
	23
	26

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(A): Academic Year
	
	
	
	
	
	
	
	
	
	
	
	
	

	(C): Calendar Year
	
	
	
	
	
	
	
	
	
	
	
	
	


	III. RESEARCH
	 

	Goal #1: Achieve national recognition for a research program ranked in the top 20 in the nation. 
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Faculty members in the National Academy of Engineering (C)
	2
	2
	2
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	Publications (C)
	76
	73
	89
	78
	91
	125
	100
	130
	131
	168
	172
	170
	166

	Publications/Faculty (C)
	5.06
	4.29
	5.23
	4.58
	5.06
	6.58
	5.26
	6.5
	6.5
	8
	8.1
	8
	7.5

	Patents (C)
	1
	2
	2
	1
	2
	4
	1
	8
	6
	3
	8
	4
	7

	Ph.D. degrees granted/year (A)
	19
	21
	11
	11
	15
	18
	9
	14
	13
	16
	17
	9
	18

	Ph.D. degrees/faculty (A)
	1.27
	1.24
	0.65
	0.65
	0.88
	0.95
	0.5
	0.73
	0.65
	0.76
	0.8
	0.4
	0.8

	Number of named invited lectures given by faculty (A)
	1
	0
	1
	2
	0
	1
	6
	7
	11
	6
	1
	8
	5

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #2: Maintain research expenditures in the range of $8.0M/year. (A)
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of multi-investigator grants with interdisciplinary teams
	34
	30
	47
	38
	43
	24
	21
	15
	33
	70
	66
	74
	37

	Funds received from the State of Ohio Third Frontier program and related opportunities
	$1,002,000 
	$3,808,000 
	$7,191,000 
	$6,426,000 
	$7,329,000 
	9,150,000
	0
	0
	$1,057,288 
	$2,099,997 
	$4,949,894 
	$2,269,264 
	0

	Number of proposals submitted
	71
	63
	64
	80
	104
	85
	90
	52
	61
	67
	85
	79
	65

	Number of active awards
	59
	56
	69
	61
	54
	41
	50
	42
	36
	40
	31
	51
	77

	Awarded Amount
	$8,004,000 
	$24,437,000 
	$13,622,000 
	$8,372,000 
	$8,778,000 
	14,011,000
	9,305,000
	5,804,000
	$7,165,000 
	$8,023,618 
	$9,185,414 
	$10,124,689 
	$6,713,993 

	Research expenditures/year
	5,121,000
	9,032,000
	12,249,000
	12,462,000
	13,323,000
	16,161,000
	10,649,000
	7,253,000
	$8,225,000 
	$11,611,608 
	$6,043,850 
	$7,127,633 
	$7,884,846 

	Research expenditures/faculty
	341,400
	531,290
	720,530
	733,060
	784,235
	897,833
	560,468
	362,650
	$411,250 
	$580,580 
	$302,192 
	$339,411 
	$358,402 

	National Ranking of Graduate Program (US News and NRC)
	 
	32
	32
	26
	27
	27
	28
	29
	23
	23
	26
	23
	26

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #3: Double the amount of indirect costs generated by the department. (A)
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Amount of research support from the Federal Government
	$3,043,000 
	$4,054,000 
	$2,830,000 
	$4,405,000 
	$4,641,000 
	5,400,000
	4,949,000
	3,922,000
	$5,592,835 
	$7,562,978 
	$4,091,425 
	$4,311,613 
	$5,642,103 

	Total of indirect costs generated by departmental faculty
	$827,000 
	$1,016,000 
	$1,173,000 
	$1,869,000 
	$2,011,000 
	2,073,000
	1,921,000
	1,627,000
	$1,670,000 
	$1,842,438 
	$1,630,427 
	$1,990,418 
	$1,861,884 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #4: Achieve national recognition through publications and awards 
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Professional society awards including AIChE Institute Awards, Society Fellow election, etc. (C)
	26
	23
	28
	16
	8
	4
	5
	13
	15
	13
	10
	8
	7

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(A): Academic Year
	
	
	
	
	
	
	
	
	
	
	
	
	

	(C): Calendar Year
	
	
	
	
	
	
	
	
	
	
	
	
	


	V. DIVERSITY (A)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Goal #1: Increase the numbers of women and minority undergraduate and graduate students in the department.
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Percentage of undergraduate students that are women and minorities
	38.90%
	36.80%
	36.60%
	32.30%
	39.80%
	33.02%
	32.30%
	38.25
	38.38%
	38.30%
	37.90%
	39.60%
	40.40%

	Percentage of graduate students that are women and minorities
	31%
	31%
	38%
	37%
	34%
	41%
	37%
	41%
	38%
	41%
	34%
	36.90%
	36.90%

	The number of awards for our recruiting and retention efforts by external groups such as MEP and WIE
	0
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0

	The number of women and minority undergraduates that continue on to graduate schools.
	1
	2
	1
	4
	4
	2
	5
	3
	3
	3
	7
	11
	8

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #2: Increase the number of underrepresented faculty members to reflect the demographics of our undergraduate population. 
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	The number of new women and minority faculty members recruited
	0
	2
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(A): Academic Year
	
	
	
	
	
	
	
	
	
	
	
	
	

	(C): Calendar Year


	
	
	
	
	
	
	
	
	
	
	
	
	

	VI. OUTREACH
	 

	Goal #1: Participate in patenting intellectual property and assist in start-up company activities (C)
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of patents applied for
	3
	12
	15
	9
	6
	 
	18
	22
	27
	8
	21
	15
	16

	Number of Patents issued
	0
	4
	0
	1
	2
	4
	3
	9
	8
	3
	8
	4
	9

	University licensing revenue received from CBE Technologies
	0
	90,450
	74,613.54
	119,487.85
	82,705.10
	91,000
	172,673
	368,906.75
	116,482
	57,972.24
	38,731.65
	0
	0

	University licensing revenue distributed to CBE pursuant to policy
	11,615
	10,420
	13,590
	10,020
	11,550
	5,250
	16,271
	55,045
	7,392
	6,237
	3,569.34
	0
	0

	Number of start-up companies founded based on departmental IP
	1
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #2: Participate in K-12 initiatives aimed toward increasing the number of students interested in Chemical and Biomolecular Engineering as a career. (C)
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of collaborative activities with elementary, middle and high school teachers and students
	8
	8
	8
	8
	8
	8
	8
	7
	7
	7
	7
	9
	6

	Number of faculty directly participating in K-12 efforts
	1
	2
	3
	3
	3
	3
	3
	4
	4
	4
	4
	3
	3

	Number of collaborative activities in K-12 efforts through federally funded programs and centers
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Goal #3: Promote collaboration with industry
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017

	Number of collaborative activities with industry (C)
	19
	21
	31
	25
	25
	21
	24
	35
	18
	13
	13
	12
	6

	Number of students with internships and co-ops (A)
	88
	99
	85
	120
	N/A
	89
	103
	107
	103
	110
	156
	238
	204

	Total funding received from industry (A)
	$396,000 
	$339,000 
	$408,000 
	$826,000 
	$873,000 
	$941,644 
	$2,155,000 
	$1,641,000 
	$1,068,966 
	$410,241 
	$866,403 
	$782,411 
	$482,835 

	(A): Academic Year
	
	
	
	
	
	
	
	
	
	
	
	
	

	(C): Calendar Year
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