
CCVC Responses
Chemistry Department

1) Strengths:

• External Grants and Funding for Instrumentation   2011-Schaller et 
al-NSF TUES grant for curricular revision-$200,000; 2010—Graham et 
al--NSF-SSTEM grant for FoCuS program-$600,000; 2011-Peterson et al-NSF 
X-Ray diffraction consortium-$202,000; 2009-McIntee et al--NSF 
MRI-$365,000 NMR instrumentation; 2011-Jones-NSF RUI grant(research) 
$128,000

• Modern Curriculum and Pedagogy  -Our new curriculum is innovative, 
nationally recognized and emphasizes connections between the different 
disciplines of chemistry. Courses are taught using examples from everyday 
life and modern research via a guided inquiry approach.  A radical 
reconstruction of the foundation-level chemistry curriculum at CSB/SJU is 
based on study of three general areas of chemistry: Structure, Reactivity and
Quantitation.  It is proposed that these three areas represent fundamental 
aspects of chemistry that cross traditional domains and allow students to 
more quickly appreciate the breadth of the field.  This new system of course 
classification offers distinct advantages.  By breaking down walls between 
traditional sub-disciplines, we can tell a more continuous story.  For example,
elements of a particular topic might be introduced in structure, used 
qualitatively to explain reactivity, and developed mathematically in 
quantitation.  We have employed a hybrid of guided inquiry and 
problem-based learning across our curriculum.  Our typical class is 
comprised of 25 to 30 students, organized into teams of 3 to 4 students 
seated at a table together.  Students are expected to do some reading and 
preparation before class, often enforced by online homework or “passports” 
due before class.  Information is delivered in short (~10 minute) lectures at 
the beginning of class, usually with a shorter (~5 minute) recap at the 
middle of the period.  These "microlectures" are interactive and may employ 
hand-held whiteboards to gauge student comprehension of the material; 
Students spend the remainder of the period in groups working on exercises 
in a workbook.  The workbook employs a mixture of guided inquiry 
questions, to develop basic concepts, and problem-based learning scenarios,
allowing the students to place the material in context.  The immediate 
benefit of this approach, as demonstrated by others, is that students have 
the advantage of early feedback from both peers and an expert, even as 
they internalize concepts by working through the material. The course grade
depends on a mixture of written homework, online drill assignments and 
quizzes of various lengths, requiring frequent practice with the material.   
This shift from traditional high-stakes testing to frequent low-stakes testing 
helps students to develop better study habits and promotes better retention 
of the material.  Active participation is also part of the course grade, 
assessed through instructor observation as well as peer evaluation.  Some 



courses were taught with “teaching cohorts” of three to five professors 
collaborating on how to best run the course.  This was very effective.

• Increasing number of majors    Prior to beginning our new curriculum, typically
6-8 biochemistry and 15 chemistry students were accepted to those majors 
per year.  In the last two years (the first in which sophomores would have 
been able to take all of their courses in the new curriculum) , on average,  
there have been 15 Biochemistry  and 31 Chem majors accepted to those 
programs.  Of these students, we estimate that 24% of them are students of 
color, compared to a 17% percent campus average at this time.

• Alums and outcomes   Our students continue to get in to excellent 
post-graduate programs.  In recent years this includes

o Graduate schools:  Purdue, Stanford, UCLA, University of 

Chicago, University of MN, NDSU
o Medical schools:  University of MN, Albert Einstein College of 

Medicine, Creighton University, Loyola University Stritch School 
of Medicine, Vanderbilt

o Pharmacy schools:  University of MN, Creighton

o Public Health: Emory University

o Chemical Engineering: Notre Dame

Other recent graduates have done the following:
o Employment as chemist

o Work in a clinical genetics lab

o Business analytics

o Naval aviator, USMC

o Volunteer (Americorps, Benedictine Service)

• Undergraduate research   In 2013-2014, our students made 8 external 
presentations, including seven at the National American Chemical Society 
meeting in Dallas.  Four students were listed as co-authors on refereed 
publications.  A total of 25 students did research with chemistry faculty 
during the academic year.  In the summer, 18 students did research at 
CSB/SJU, with an additional 15 doing off-campus research.  Faculty published 
13 articles and gave numerous external presentations at state or national 
meetings.  

• Extraordinary support for students in classes  .  One of the distinctive 
characteristics of our program is the extraordinary support system we have 
developed for students in our introductory and foundation classes and labs.  
Each class has a more experienced student assigned as a tutor, meeting with
the students at least once a week.  In addition to regular office hours, several
members of the department are available every Tuesday evening in 
O’Connell’s for group office hours to work with students who have questions 



about class or lab.  In lab, each lab section is taught by a faculty member 
with a student teaching assistant. 

• FoCuS scholarship    The Future Chemists Scholarships and Support (FoCuS) 
program is a special program for students interested studying Chemistry or 
Biochemistry at CSB/SJU.  Incoming students are eligible for this program, 
which is supported by a grant from the National Science Foundation. 
http://www.csbsju.edu/admission/finaid/scholarships/focus

• Faculty Diversity Women and minorities have traditionally been 
under-represented in the physical sciences.  Our three most recent tenure 
track hires have been women.

2) What do you wish you could do better, or do more of?  What would it 
take (resources, support, etc.) for you to reach those goals? 

• More Intl Experiences (IRES grant?)
We would like to create more opportunities for students to do international
research.  Henry Jakubowski was instrumental in developing programs 
with South Western University in China.  We would like to further develop 
research exchange programs similar to this.  We have collaborators at ETH
in Zurich, Switzerland (the Swiss Federal Institute of Technology) that are 
very interested in a collaboration that brings undergraduates to ETH to do
research.  ETH is consistently rated among the top universities in the 
world and is considered the best university in continental Europe.  We 
have targeted the NSF-IRES (National Science Foundation – International 
Research Experiences for Students) program as a mechanism for initially 
funding such a venture.  In order to move forward with such an endeavor, 
we would need dedicated time to write for such a grant and would need 
additional support from the Center for Global Education.

• More external grants and presentations and publications  
o Proposal 1 – Incentivize sabbaticals.  Faculty that work with X 

number of students on laboratory research projects would be eligible to 
apply for sabbatical one year earlier.  This program would hopefully help
increase the number of research active faculty across both campuses 
and would help meet the growing demand by our students for research 
opportunities.
o Proposal 2 – Pre-tenure sabbaticals.  New hires would be 

allowed to apply for a pre-tenure sabbatical after a positive third year 
review.   After their pre-tenure sabbatical, faculty would then be placed 
on the normal six-year sabbatical rotation starting from that point.  

http://www.csbsju.edu/Chemistry.htm
http://www.csbsju.edu/admission/finaid/scholarships/focus
http://www.csbsju.edu/News/NSF-grant-2011.htm
http://www.csbsju.edu/Biochemistry.htm


Several schools that we consider peer and aspirant institutions already 
offer such a program.

• Better Admissions/Recruiting in sciences, More collaboration with 
Admissions

• More research/internship opportunities for students:   
o   Add additional sections of  Chem 215  (“Intro to research”) or offer MAY 

term research “Bootcamp”
o   Revise Chem 349 as sophomore course that does the ACS ethics and 

students writing personal statements, resumes and doing applications
o   More UR support for all students on campus- While we are grateful for 

both internal and external support that support our UR activities, we 
strongly support additional resources that would support UR across the 
divisions.  UR is vital to the success of our students as a whole and 
increased resources will allow greater student access to UR activities.

o   Write a Keck proposal to support research

• Financial Aid and Academic Advising Collaboration with Faculty on 
retention -- >   money and advising and FR

o We would like to work with Academic Advising and Residential 

Life to increase the retention of students who are experiencing 
academic difficulties in our classes.  Frequently, these students are 
also experiencing difficulties in other classes and in the dorms, so we 
would like to work with these groups in an integrated fashion to create 
a safety net for these students.

• New Ardolf CHEM (and NUTR) teaching lab to meet enrollment, safety 
demands, curricular needs;  better classrooms and common technology

o The above was submitted in the recent call for major capital 

renovations
o Classroom Renovation--this is in progress?

o IT providing laptops/tablets??  Students required with pushed images?  

• Better collaborations with other science faculty.   Barrier:  distance.
o More teaching on opposite campuses

o Coordinated teaching (not releases)

o Write a HHMI (Howard Hughes proposal)

3) Leaving aside discipline specific knowledge, in what ways does your 
department/program best contribute to providing our students with a 
liberal education for their lives beyond college, as informed and 
engaged citizens, productive employees, ethical beings, etc.?  



• NS Students:   400 students per year in CHEM 125.    Modern 
applications to increase science literacy.  Problem-based learning 
exercises to improve group work and problem-solving skills.   Using 
data to answer questions.   Extra support systems to help increase 
the number of students succeeding.    

• PreHealth:   See contributions listed  above.  Also increases research
readiness.   Building more connections between other disciplines 
(compare to traditional curricula at other schools).    Advising – lots 
of our faculty engaged in pre-health support and advising.

• Majors:   See above.  Ethics in CHEM 349.   Required EL in our 
capstone, so students immerse themselves in a topic.    
Environmental concentration to train students to issues of concern 
to US.    Departmental and panels and career resources to expose 
students to a variety of careers and so on.    Modern 
instrumentation.   Research Saturday.    Demonstrate hard-working 
& time-management.       MANY support structures and “intrusive 
advising”.   We are passionate about our work.    Workbooks show 
the thought process of a chemist.

4) Are there ways in which you would like to see your 
department/program contribute to liberal education that so far it has 
not been able to?

• Science is a liberal art and we want students to be exposed
to the process of thinking in the way that scientists do.

• We are contributing to  Environmental Science and 
Integrated Science/Education.    We have a number of faculty who
have taught FYS, Ethics and participated/directed Honors and 
Study Abroad and FA.  We have a couple of faculty that would like 
to teach an Honors NS-designated course or a non-majors 
NS-course.  There is some interest in teaching FYS.

• Increased NS exposure for Common Curriculum for ALL 
students

• Increased Research expectations for all students and we 
are interested in engaging more students in experiential learning.

•  We want to be more engaged in the co-curricular teaching
but are not sure in what way    Gender, Clubs, IC….    (Can we 
improve our ability to recruit and retain under-represented 
students?    In particular, a recent study found that black men and
Hispanic men leave sciences due to poor advising, lack of 
mentors, etc.)

Additional comments:



▪ We could make the NS requirement more substantial by 
requiring two NS courses, but only one lab.

▪ An interdisciplinary “Introduction to Scientific Thought” 
course could be useful for non-science majors.

▪ We need to start thinking about non-academic issues 
students face. This includes faculty helping students 
remove holds on their accounts so they can register on 
time, simplifying the language on the financial aid website,
and having Admissions send high school families help in 
preparing the FAFSA.

▪ We may want to consider eliminating credit for coursework 
done in high school (e.g. AP, “college in the classroom,” 
etc).

▪ We may want to consider off-loading the advising duties 
from FYS instructors to faculty in the major.

▪ We may want to consider only have faculty who know how 
to teach writing as FYS instructors.  


