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The College at Brockport is one of 13, four-year liberal arts colleges in the State University of New York system and thus falls under the category of a Primarily Undergraduate Institution (PUI). Brockport is located in upstate New York about 20 miles west of Rochester. Enrollment for the 2018-2019 academic year was 7,057 undergraduate students (43% males, 57% females). A total of 23% were from underrepresented minority groups and 1% from other countries. The College also enrolled 1,230 students in Master’s Degree programs (33% males, 67% females). Many of the students are non-traditional students or transfer students, mainly from 2-year colleges in the region. In the 2018-2019 academic year, there were 1,270 new, full-time freshmen and an additional 800 new, full-time transfer students. 
The mission statement of The College at Brockport states that The College “has the success of its students as its highest priority.” To fulfill this mission, The College has long recognized the importance of engaging our students in research as an essential means for experiencing inquiry-based learning as well as a way to broaden their laboratory and field experiences. Thus, The College actively promotes a research culture on campus, which also affects the way teaching is conducted here. 
· Since 1984, the College has annually celebrated Scholars Day, where students and faculty present and discuss their research and scholarly activities. After years of growth, in 2019, we had 550 presentations/poster sessions/performances given by 615 students and 137 faculty & staff. 
· Since 1998, the College has fully supported students presenting at The National Conference on Undergraduate Research (NCUR), a unique conference open to students from all research disciplines. In recent years, an average of 25 Brockport students were presenting at NCUR. The College also initiated and hosted the inaugural annual SUNY Undergraduate Research Conference (SURC) on April 10, 2015, which brought about 500 presenting students from the SUNY system to our campus. The PI helped organizing the event and was part of the steering committee.
· In the past five years, the Division of Academic Affairs and the Brockport Student Government have co-sponsored 733 student travel grants of up to $300 each for students to present at conferences, with a total allotment of $202,800 provided to students. 
· Since 2010, The College has granted summer research stipends with free on-campus housing to an average of 15 students per year. 

Over the past five years, The College received 337 awards totaling more than $18.6 million. Of these, 220 awards for more than $7.7 million were specifically designated for the support of research projects of individual faculty members. 

Over the last year, The College has implemented the office of Undergraduate Research which provides students with an opportunity to work closely with a faculty mentor on scholarly or creative projects directly related to a student’s major. Through new initiatives, more opportunities will be readily available for students to partner with faculty mentors. 
 
The College has also been actively seeking to increase diversity and to provide specific support for underrepresented and disadvantaged groups. 
· For 30 years, The College has hosted the McNair Post-Baccalaureate Achievement program whose mission is “to provide disadvantaged undergraduate students with preparation for doctoral study”. More than 871 students have been served by this program, 301 going on to earn their MA, 26 their JD or MD, and 53 their PhD. 
· For over 50 years, The College has had an Educational Opportunity Program (EOP) to help educationally and economically disadvantaged students succeed in achieving their educational goals at The College. 

The Department of Chemistry and Biochemistry offers a Biochemistry BS and an American Chemical Society (ACS) approved Chemistry BS program. In these combined programs the five-year average of BS graduates is presently 17 students annually. Our enrollments in the fall semester courses, College Chemistry I and Organic Chemistry I, have recently been near 300 students, and 150 students, respectively. The Department of Chemistry and Biochemistry presently consists of eight full-time faculty and one lecturer. Since 2000, 14 of our students have won distinguished college awards for outstanding academic performance. Most of our graduates have stayed in the sciences or medical fields for their first employment after graduation. Some of our graduates, especially those who have summer research experience, have been accepted into well-respected Ph.D. programs. The PI’s undergraduate research activities since he joined The College in 2000 have significantly contributed to this positive outcome as can be seen in Table S1.

Table S1: Undergraduate research collaborators of M. Hoffmann with first job placement or graduate school placement and source of summer research stipend support if applicable.
Renee Earl (2001)			SUNY at Albany			 Chemistry, M.S.		
Richard Taylor (2001 – 2002) 	The College at Brockport, SUNY	 Education, M.S.
Quang Phan (2001) 		Eastman Kodak Company		 Technician		
Stacey Hess (2001 – 2002)		The College at Brockport, SUNY	 Biology, M.S.
Jason Tubbs (2001 – 2004)		University of Rochester		 Chemistry, Ph.D.		Dreyfus
Jason Salter (2001 – 2002)		University of Rochester		 Chem. Biology, Ph.D. 	Dreyfus
Christopher Woods (2002 – 2003)	Columbia Analytical Services	 Chemist			Department
Paul Drake (2002 – 2003)		Eastman Kodak Company		 Retired chemist
Jason Carr (2002 – 2003)		SUNY at Buffalo			 Chemistry, Ph.D.		Dreyfus
Megan Bennett (2003 – 2005) 	Virginia Polytechnic University	 Chemistry, Ph.D.		RMC
Jim Hutchings (2003 – 2005)	Arizona State University		 Chemistry, Ph.D.		ACS-PRF
Anthony Marshall (2004 – 2005)	University of Arizona		 Chemistry, Ph.D.		RMC
Jennifer Woodworth (2004 – 2005)	SUNY Upstate Medical Center	 Medicine, Ph.D.		Department
Michelle Sullivan (2005 – 2006)	University of Rochester 		 Chemistry, Ph.D.		RMC
Larry LaRussa (2005 – 2007)	Temple University			 Medicine, Ph.D.		RMC
Joshua Caccamis (2005 – 2006)	University of Florida, Gainsville 	 Chemistry, Ph.D. 	NSF #0408617
Patrick Kendall (2005 – 2006)	Darien Center, NY		 Ceramic Tile Mechanic	ACS-PRF
Lisa Schwenk (2005 – 2006)	Virginia Commonwealth	 	 Forensic Science, M.S.	RGAIndustries
Hanna Sobstyl (2006 – 2007)	The College at Brockport, SUNY	 Education, M.S.		RMC
Sandra Climenhaga (2006 – 2007)	The College at Brockport, SUNY	 Education, M.S.		Merck-AAAS
Jacob Hammell (2006) 		SUNY at Buffalo			 Chemistry, Ph.D.
Fenix Garcia-Tigreros (2007)	SUNY at Binghamton		 Chemistry, B.S.		RGAIndustries
Stephen Seedhouse (2007 – 2008) 	SUNY at Buffalo			 Medic. Chem., Ph.D.	RMC
Vincent Badali (2008 – 2009)	Stony Brook University		 Dental Medicine, Ph.D.	RMC
Carl Schrader (2009 – 2010) 	UC, Santa Cruz	 		 Chemistry, Ph.D.		RMC
Anthony Zidell (2009 – 2010)	Pennsylvania State University	 Chemistry, Ph.D.		Department
Jennifer Fasciano (2010 – 2011) 	Miami University, Ohio		 Chemistry, Ph.D.		NSF #0842960
Joseph Russo (2010 – 2011)	New Jersey Institute of Technology	 Chem. Engin., M.S.	NSF #0842960
Khalil Jones (2010 – 2011)		Xerox 				 Chemist			RMC
Nathan Scharf (2010 – 2012)	University of Michigan		 Chemistry, Ph.D.		NSF #0842960
Eric Sylvester (2012 – 2014)	SUNY at Buffalo			 Chemistry, Ph.D.		NSF #0842960
David Saeva (2012 – 2014)		Baltimore University, MD		 Biochemistry, Ph.D.	NSF #0842960
Daniel Clark (2013 – 2014)		Waste Stream Technol., Buffalo	 Chemistry Intern		Collegea
Elise Cade (2013 – 2015)b		Georgia Institute of Technology	 Biochemistry, Ph.D.	NSF #0842960
Peter McGarvey (2014 – 2015)	Xerox				 Chemist			Collegea
João Petenuci, III. (2014 – 2014) 	Lagos Química, Brazil		 Financial Director	Brazilian Gov’t
Morgan Wilson (2015 – 2015)	Sabin Metal Corporation		 Chemist
Tanner Davis (2015 – 2015)	Ortho Clinical Diagnostics		 Packing Operator	
Leeza Kerr (2015 – 2016)		Vision Buick GMC,		 Technician		Department
Camri Taylor (2015 – 2016)		U of Rochester Medical Center	 Ambulatory Techn.	Department
Albert Welch (2017 – 2017)		Ortho Clinical Diagnostics		 Lab Technician		
Jessica Zagari (2018-2019)									Department
Jaclyn Neubauer (2018 – present)	
Alex Verrelli (2018 – present)
Matthew Too (2019 – present)								Department
a Brockport Foundation Summer Undergraduate Research Program (SURP)
b Elise Cade received the 2014 Eastern Analytical Symposium Student Research Award.
	
In recognition of the importance of undergraduate research, since 1988 faculty members of the Department of Chemistry and Biochemistry have established and contributed to endowment funds from their own resources to support undergraduate summer research. Upon retiring in June 2009, Dr. Emory Morris raised $100,000 in a fundraising challenge that he matched dollar-for-dollar. These departmental funds are now designated for stipends for summer undergraduate research. Summer research stipends were also made available to our students through external funding sources such as those listed in Table S1. 
To sustain the vitality of our undergraduate research activities, it is important to maintain our infrastructure of facilities and scientific instrumentation. The science departments at The College at Brockport are housed in the Smith-Lennon Science Center complex. The floor space for instruction and research is approximately 35,000 square feet for the Department of Chemistry and Biochemistry and the Department of Physics in Smith Hall and 45,000 square feet for the Departments of Environmental Science & Biology, Biology, Earth Science and Geology located in Lennon Hall. While Lennon Hall underwent a $9.8 million renovation completed in 2002, a $17 million renovation of Smith Hall was completed at the end of summer 2012. The renovation of all Smith Hall research laboratory spaces was supported by a $1.5 million ARRI-R2 infrastructure grant from the National Science Foundation. (The PI was also the PI on this ARRI-R2 grant.) Thus, we now have superb facilities for both teaching and research. 
In addition, funding from both internal and external resources has allowed us to replace or newly acquire major instruments, facilitating research by faculty and students using modern instrumentation. For example, external funding resources have allowed for the acquisition of a time-resolved accessory to our existing fluorescence spectrometer (NSF MRI #0619320), a Bruker Avance 300 NMR instrument (NSF CCLI #0408617), and the PI’s prior NSF RUI grant #0842960 allowed the acquisition of a glove box, bubble pressure tensiometer, vibrating tube density meter and rolling ball viscometer. Internal support has been significant and allowed for most recently the purchase of a Mars 6 Laboratory Microwave from CEM. As part of the Smith Hall renovation project a substantial equipment allocation has allowed us to acquire major instrumentation including a CD spectrometer, an Agilent 7000 triple stage GC-MS instrument, and an additional glove box. The purchase of the additional density meter and viscometer as well as the purchase of high end computers for MD simulation as part of this proposal will significantly enhance the infrastructure for research and research training. Through a college-wide fee-assisted technology program, computer facilities such as the two computer labs in the Smith-Lennon Science Center Complex as well as computers in faculty offices are updated every 3-4 years. In terms of library resources, besides a number of print journal subscriptions, Brockport students and faculty have on-line access to journals published by the American Chemical Society as well as journals published by Elsevier. A variety of literature search engines are available including “OCLC FirstSearch” and “SciFinder Scholar”. 
Our philosophy of instrument use in the Department of Chemistry and Biochemistry is that all of our equipment is as available to students as it is to faculty. A distinction between research and teaching equipment is not made. In fact, our laboratory facilities are serving a much broader community beyond students majoring in chemistry and chemistry. Our upper-division courses such as Organic Chemistry and Analytical Chemistry serve combined well over 100 students majoring in other science disciplines such as Biology, Environmental Sciences, Earth Sciences and Physics. The teaching load for research active faculty, as is the case for the PI, is 9 contact hours per semester. As Chair of the Department the PI is granted a teaching load reduction of 3 contact hours (1 course) per semester. While the PI’s main teaching responsibility was for a long time the Physical Chemistry I and II lecture and laboratory, he recently has been teaching Inorganic Chemistry I lecture and lab in the fall and Analytical Chemistry lecture and lab in the spring. As part of the implementation of NSF CCLI award #0408617, since 2006, the PI has also created and taught a ten-day hands-on NMR spectroscopy course he developed for the two-week winter session at The College. Faculty in our department who utilize the NMR instrument in their research noted that research students who took the NMR course were very comfortable in independently conducting NMR experiments and analyzing spectral data. The budget of this proposed project includes stipends for the undergraduate students involved in the research project to offset the costs to enroll in the NMR winter session course as so much of the research project hinges on NMR spectroscopy. (Note that special summer and winter session courses are not part of the fall or spring semester tuition.) 
[bookmark: _GoBack]The PI has a strong track-record of integrating research with teaching and generally being innovative, in particular, in lab instruction as evidenced by a number of publications in the chemical education literature.1 As Physical Chemistry instructor, the PI revamped the Physical Chemistry Laboratory gradually substituting standard experiments with research-based experiments.1d, 1e The equipment purchased from the PI’s prior NSF-RUI grant #0842960 had been incorporated into these activities where students measured unknown physicochemical properties such as surface tension or excess molar volumes for binary systems. Students responded very positively to the research project based experiments that were conducted during the second half of the spring semester and were concluded with final oral presentations. More recently, the need for the collaborative research project with the Buntkowsky group to analyze the exact composition of the polydisperse PEG and PEG related surfactants (see supplementary materials of Hoffmann et al.2) led to two new experiments employing gas and liquid chromatography for the Analytical Chemistry laboratory curriculum.1g For the proposed project, especially opportune for integration of research into teaching are the molecular dynamics (MD) simulations for several reasons. As a department, we have had a longstanding desire to expose our students more to computational methods. We have made inroads in inorganic chemistry and physical chemistry laboratory instruction where students use Spartan for structure calculations of small molecules. However, we presently still lack any exposure to modeling as none of our faculty thus far has been involved with MD simulation research. Moreover, while learning about the intricacies of MD simulation with the Vogel group, the PI realized the need for training modules that would help the beginner come up to speed. There exists detailed documentation about GROMAX on-line, but it is too technically-advanced for undergraduate students. The PI has experience in writing guided inquiry-based tutorials. In particular, from teaching the special session course on NMR spectroscopy where, for example, he developed a module on Fourier Transformation published in the Journal of Chemical Education.1b The PI intends to develop such similar tutorials for common tasks in MD simulation with GROMAX and make them available to the GROMAX on-line help support and/or through the appropriate STEM education literature. These will then be further developed either as stand-alone experiments or as a multi-week project base experiment. Prof. Heitz, who is currently instructing Physical Chemistry lecture and laboratory expressed strong interest in such lab development and is willing to be part of this effort. 
The positive impacts of a summer research experience for an undergraduate student are widely recognized,3 and the PI can indeed attest to how much their undergraduate research collaborators have learned with respect to laboratory and technical skills. Students are also gaining a much better appreciation for the process of careful scientific research, which they then bring back to the classroom. In this regard, the proposed research touches on a number of basic concepts that are part of the undergraduate curriculum such as intermolecular interactions, solvation and spectroscopy. Students working shoulder to shoulder with the PI and graduate students in Darmstadt on the proposed research will receive valuable preparatory skills and become independent users of several techniques such as NMR spectroscopy, MD simulation, viscosity, density, and Karl Fischer water determination. The experience of conducting research at the Technical University Darmstadt (TU Darmstadt), Germany will undoubtedly generate additional excitement for the involved students. Furthermore, the PI places a strong emphasis on honing the technical writing skills of his undergraduate research students and require them to write a progress report at the end of each week. This has proven to be very effective in rectifying any misconceptions while the students are prompted to reflect critically upon the activities and outcomes of the week and to organize their thoughts in preparation for what lies ahead. By the end of the summer, the students are also in a much better position to prepare a talk or a poster which they then present throughout the academic year at several undergraduate research symposia. The PI’s undergraduate research students have collectively presented 150 posters and talks. In this regard, two additional comments are important. Firstly, the PI has been the campus coordinator for NCUR since 2009 chaperoning on average about 25 students to this national event. The proposal budget includes travel annual costs for the two undergraduate researchers to present at NCUR, which indirectly allows our College to send more students to NCUR during the award period. (Our annual budget ceiling to support NCUR travel is presently at $20,000). Secondly, with guidance by the PI, the undergraduate students will arrange with their former high schools to present on their summer research experience and College experiences in general during the College’s spring break in March when public schools are in session. As Chair of the Department of Chemistry and Biochemistry, the PI is in the process of instituting this outreach activity for our departmental summer research students. It is a win-win situation for all involved. The Brockport undergraduate students benefit because of the opportunity of honing presentation skills. The high school students benefit because they will gain a better understanding on what College Life is all about and what types of possible opportunities there are. The College at Brockport benefits because of the increased awareness of The College that such outreach activity will bring. 
Overall, about 2/3 of the PIs’ former undergraduate collaborators who did summer research have gone on to graduate school. It is one of the most gratifying aspects for the PI as educators and research mentor to see former student collaborators prove they are well prepared for their future endeavors. In many instances, the students have undergone significant personal developments. Joseph (Joe) Russo, who was supported by NSF award# 0842960, is certainly a great example of a student who changed from a seemingly disinterested freshman to a confident graduate. He eventually completed a Chemical Engineering Master’s degree at New Jersey Institute of Technology and after working a several years as a scientist at Nice-Pak Products is presently working in product development with the California based Honest Company, founded in 2011 by actress Jessica Alba. After leaving Brockport, Joe emailed the PI and informed him of a personal note secreted into his laboratory notebook in which he wrote: “Dr. Hoffmann, thank you for everything, for giving me opportunities I could otherwise not have. Research helped me be more serious about what I want to do in my future, and I grew as a scientist and an adult. I’m so grateful for all that you have done for me, and I will always have the utmost respect for you. You have made things possible for me that I otherwise would not have thought possible. Thanks so much!!! Best wishes, Joe Russo”. Clearly, without the NSF award none of that would have happened. After a period of three summers conducting research as “Mercator Fellow” with the Buntkowsky group without supervising undergraduate research with Brockport students, the PI was eager to mentor students for summer research again in summers 2018 and 2019. It became clear that the most effective way of continuing the research collaborations with Profs. Buntkowsky and Vogel while still mentoring Brockport undergraduate research students is to bring them along to Darmstadt, which brings up the final broader impact consideration in this RUI impact statement.
The award will significantly strengthen a seminal US-German research collaboration between the PI and the Buntkowsky group and now also the Vogel group at TU Darmstadt. As described in the project description, the PI has been a guest researcher at Darmstadt since 2015 as a, Deutsche Forschungsgemeinschaft (DFG) funded Mercator Fellow. The research funding has just been renewed by DFG and will allow for PI research stays in summers 2020 and 2021 as well as a planned sabbatical leave in summer and fall of 2022. Therefore, the budget of this proposal includes only support for the undergraduate students, not the PI, to further promote ongoing efforts by Professor Buntkowsky and the PI to establish a regular exchange of student researchers. So far, a total of three German undergraduates have conducted research at Brockport in summers 2018 and 2019 and one Brockport student conducted research with the PI in Darmstadt in summer 2019. We wish to expand on these efforts and will explore during the award period possibilities to involve additional faculty at Darmstadt as hosts of Brockport undergraduates for summer research to ultimately be able to seek support from NSF’s International Research Experiences for Students (IRES) program, which requires a minimum US student cohort of four students. 
In conclusion, the broader impacts of this proposal significantly promote many of NSF’s goals including the promotion of collaborations with international partners, the integration of research into teaching, and, most importantly, the promotion and training of the next generation of scientists. 

References:
[bookmark: _ENREF_1][bookmark: _ENREF_2][bookmark: _ENREF_3][bookmark: _ENREF_4][bookmark: _ENREF_5][bookmark: _ENREF_6][bookmark: _ENREF_7]1.	(a) Hoffmann, M. M., A Classroom Exercise Aimed at the Development of an Intuitive Understanding of P-V-T Phase Behavior of Fluids. J. Chem. Educ. 2004, 81, 376-378; (b) Hoffmann, M. M., An Interactive Spreadsheet for Demonstration of Basic NMR and Fourier Transform Concepts. J. Chem. Educ. 2009, 86, 399; (c) Hoffmann, M. M.; Caccamis, J. T.; Heitz, M. P.; Schlecht, K. D., Quantitative Analysis of Nail Polish Remover Using Nuclear Magnetic Resonance Spectroscopy Revisited. J. Chem. Educ. 2008, 85, 1421-1423; (d) Hoffmann, M. M.; Salter, J. D., Measuring P-V-T Phase Behavior with a Variable Volume View Cell. J. Chem. Educ. 2004, 81, 411-413; (e) Seedhouse, S. J.; Hoffmann, M. M., Magnetic Field Gradient Calibration as an Experiment to Illustrate Magnetic Resonance Imaging. J. Chem. Educ. 2008, 85, 836-838; (f) Woodworth, J. K.; Terrance, J. C.; Hoffmann, M. M., Using Nuclear Magnetic Resonance Spectroscopy for Measuring Ternary Phase Diagrams. J. Chem. Educ. 2006, 83, 1065-1066; (g) Zagari, J.; Hoffmann, M. M., Polydispersity Analysis of Polyethylene Glycol by Gas and Liquid Chromatography. Chem. Educ. 2019, 24, 5.
[bookmark: _ENREF_8]2.	Hoffmann, M. M.; Bothe, S.; Gutmann, T.; Hartmann, F.-F.; Reggelin, M.; Buntkowsky, G., Directly Vs Indirectly Enhanced 13C in Dynamic Nuclear Polarization Magic Angle Spinning NMR Experiments of Nonionic Surfactant Systems. J. Phys. Chem. C 2017, 121, 2418-2427.
[bookmark: _ENREF_9]3.	O'Donnell, K.; Botelho, J.; Brown, J.; González, G. M.; Head, W., Undergraduate Research and Its Impact on Student Success for Underrepresented Students. New Dir. Higher Educ. 2015, 2015, 27-38.



4

