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The Department of Chemistry offers a 

choice of three degree programs:

• The Bachelor of Arts Degree in Chemistry [Options A 
(Intensive, ACS accredited) or B (without ACS certification)]: 
intended for students who are primarily interested in careers as 
professional chemists or desire a fundamental grounding in 
chemistry in preparation for professional or graduate schools in 
chemistry and/or other disciplines where an understanding of  
chemistry is important.

• The Bachelor of Arts Degree in Chemistry: Biochemistry: 
intended for students who are interested in careers in biochemistry, 
the biological/biophysical sciences, medicine, pharmacology, and 
bioengineering.

• The Bachelor of Arts Degree in Teaching Chemistry (SED): 
intended for students who are primarily interested in careers as 
chemistry teachers in secondary schools. 



Student Learning Outcomes:

Knowledge-Based

Each of our graduates will have:

• Mastered the critical knowledge at each level in the curriculum 
necessary to move on to the next level.

• Demonstrated the ability to use and apply appropriate concepts 
and quantitative methods in all sub-disciplines of  chemistry 
(analytical, biological, inorganic, organic and physical 
chemistry, in both the classroom and the laboratory).  
Biochemistry concentration students will in addition have 
gained knowledge in cell biology, molecular biology, and 
biochemistry.  Students in the Chemistry Education 
concentration, a program coordinated with the School of  
Education (SED) will have achieved certification for secondary 
education upon graduation.



Student Learning Outcomes:

Knowledge-Based (cont.)

• The ability to integrate and apply a relevant body of  
knowledge to the evaluation of  existing scientific studies, 
and to design studies to test specific hypotheses to address 
unsolved problems in the chemical and life sciences that 
benefit from expertise in chemistry.

• Learned how to use computers in data acquisition and 
processing and to utilize appropriate software as a tool in 
data analyses.

• Employed modern library search tools to locate and 
retrieve appropriate scientific information regarding a 
topic, technique, chemical, or other issue relating to the 
chemical sciences. 



Student Learning Outcomes:

Performance/Skills-Based

Each of our graduates will demonstrate the ability to:

• Effectively communicate both orally and in writing about the 
processes of  the chemical sciences as the result of  scientific 
inquiry. 

• Utilize basic experimental techniques in all chemistry sub-
disciplines through their laboratory experience.

• Operate research grade instrumentation, beginning in the teaching 
labs and continuing through the research experience, especially in 
nuclear magnetic resonance spectroscopy.

• Follow the ethical practice of  research, experimental 
interpretation, presentation, and application of  research in both 
the instructional and research labs through an ethics workshop.



Student Learning Outcomes:

Affective

All graduates will be able to:

• Successfully pursue their post-graduate career 

objectives in professional and/or graduate schools, 

in a scientific career in industry, government, in a 

teaching career, or in a related career following 

graduation.



Assessment Measures –

Department Assessment Subcommittee

Committee consists of UPC, PFF, and additional 
faculty/staff

• Analyze course and performance data

- exams and lab reports
- student evaluations
- advising issues
- feedback from Undergraduate Program Director
- student oral and written research reports/

presentations in research labs
- honors/senior research presentations
- annual senior exit surveys with Chairman
- collect information from external (alumni, industry, 

academic) bodies



Assessment Measures –

Department Assessment Subcommittee

• Summarize its findings and present results to UPC 

and Department Chairman

• UPC presents to full faculty and moderates teaching 

lunch meetings of  interested faculty designed to 

discuss issues and generate potential solutions

• Full faculty discuss options and charge UPC with 

developing curricular changes in consultation with 

appropriate cognate departments and CAS 

committees



Initial Assessment Target

• The Undergraduate Policy Committee (UPC) has 

proposed, with the support of  the faculty and chairman, to 

assess our introductory biochemistry course and lab (CAS 

CH421) to determine if  we are meeting the goals and 

objectives established by the chemistry faculty teaching the 

course and the students enrolled in the course.  This course 

is required for all versions of  the chemistry major, hence 

our assessment will have a common influence to all of  our 

advanced students.



Biochemistry Course Offerings

• CH/BI 421 (first of two terms; ≈ 175 students)

Introductory biochemistry. Protein structure and folding, 

enzyme mechanisms, kinetics, and allostery; nucleic acid structure; 

lipids and membrane structure; bioenergetics; vitamins and 

coenzymes; introduction to intermediary metabolism. (Prereq: 

CH101/102, 109/110, 111/112; CH203/204, 203/214, 211/212)

• CH273 (one term; ≈ 195 students)

Biomolecules in aqueous systems. Composition, structure, and 

function of  proteins, nucleic acids, and polysaccharides. Information 

transfer from DNA to RNA and proteins. Bioenergetic principles in 

glycolysis, oxidative energy metabolism, and selected biosynthetic 

paths. Applications to medicine, nutrition, and biotechnology. (Prereq: 

CH171, CH174 or CH101/102, CH203/204)



Assessing the role and success of 

CH421, Introductory Biochemistry

• Initial selection based on:
- request of  course instructors (past and current)
- past student evaluations
- graduating senior exit interviews

• CH421 historically co-taught with BI421
- student population consists of  CAS chemistry, 

BMB, neuroscience, psychology, and biology 
majors (including students interested in pre-
medical, pre-dental, and pre-veterinary 
studies), Sargent College students, and College of  
Engineering students



Assessing the role and success of 

CH421, Introductory Biochemistry

• Heterogeneous student population backgrounds 

- in terms of  familiarity and comfort with basic 

thermodynamics/bioenergetics, mechanistic 

organic chemistry, cell biology, genetics, 

biophysical methods, mathematical 

modeling, and bioinformatics

• Current 400-level course does not fully utilize earlier 

aspects of  the undergraduate chemistry curriculum



Assessing the role and success of 

CH421, Introductory Biochemistry

• Data collection:
- all students asked to complete a survey at start 

of  course describing their backgrounds and 
their course expectations

- will be compared with survey at end of  course 
to see if  course expectations were met

- midterm surveys being used for more immediate 
feedback

- student performance on common exams/
questions in CH421/BI421 will be examined

- review of  laboratory portion of  course with 
correlation to past laboratory expectations 
regarding topics and depth of  analysis

- work with BMB faculty to address issues



Assessing the role and success of 

CH421, Introductory Biochemistry

• Efforts should/will lead to:

- Development of  a new curricular approach
- Generate well-defined academic paths that match 

student objectives and areas of  interest while 
maintaining overall foundation development

- Enhance integration of  course content with 
previous foundation coursework in major

- Support cross-over interests of  majors from other 
departments

- Support continuation into CH/BI422
- Serve as gateway course to advanced integrated 

courses in the chemical/biological area
- Redistribution of  students between CH/BI421 and 

CH273



How Has Assessment Informed 
Curricula and Other Changes at 
CGS?
Megan Sullivan, Associate Dean for Faculty Research and 
Development and Director of the Center for Interdisciplinary 
Teaching & Learning,  College of General Studies



1. Allowed us to articulate what we all
need

Students need

• a place to archive, 
organize and reflect 
upon their learning.

• an opportunity to 
showcase their best 
work in college and for 
jobs & internships.

• a chance to explore 
college, career and 
personal goals.

Faculty & College need
• to discover and measure 

how and what students are 
learning.

• to examine students’  
reflections and self 
assessments.

• to review students’  
individual and group work.

• to assess the impact of  
our courses and programs, 
including our advising 
program.



2. Provided the opportunity to use 
ePortfolios

Students Archive

• assignments, papers,  and 
interdisciplinary work for 
ALL CGS courses.

• capstone projects.

• reflections, questions, and 
research regarding courses, 
majors, internships & 
careers.

Faculty & Staff Assess

• student work in individual 
courses and across 
disciplines/teams.

• individual and group work 
for projects.

• whether students have the 
opportunity to engage in 
meaningful work with 
advisors.

All 1,100 students archive & create in their ePortfolios.



3. Showed us what students can do









4. Made us work across disciplines to ask 
questions and articulate learning goals 

• What should students know and be learning in their first two 
years of college?

• What kind of college – wide assessment rubric do we have; do 
students know this rubric; and do faculty across the disciplines 
assess student work similarly?

• How can we create the kind of assessment that informs 
faculty as they are teaching and after-the-fact?

• How can students become better at understanding what and 
how they have learned?

As a result of these questions, we created a rubric to assess 
ePortfolios across the disciplines; we created an assessment 
score sheet to be used in conjunction with the rubric and across 
the disciplines; and we charted progress.
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5. Uncovered what we need to do: one 
example of closing the loop

• By scoring ePortfolios against our rubric, our 
assessment committee found students need 
to learn more about quantitative analysis or 
quantitative reasoning.

• We informed entire faculty; we hired an 
expert to present a workshop on QR. Faculty 
read literature on how to incorporate QR.

• Faculty created a study group to create 
projects/papers across the disciplines that 
would allow students to practice QR.

• We have assigned projects and papers in QR 
and we will re-assess the results.


