Chemistry - Bachelor of Science

Current Compliance Year: 2024-2025
Full review

Resources

Before completing this form:
e Review the resources available to assist you.
¢ Thelink in WorkZone directs you to your program’s folder for this year’s review,
which includes:
o Afull copy of your previous report with the SLOA of record attached.
o Afolder with previous SLOAs as individual documents.
e The Resources folder contains:
o Templates for creating or updating SLOAs.
o Training materials from the SLOA and Program Review Training held in
August.
¢ Additional tools and information can be found on the Academic Program Review
Website.
If you have questions or concerns during this process, please reach out to mailto:uaf-
accreditation@alaska.edu

Recent Recommendations

Feedback will include recommendations from the last Expedited Review or from your most recent
review by your school or college. You may not see any feedback or recommendations until you
have completed your first full or mid-cycle review.

No overall feedback was provided during your last review. No response is necessary.

Response to Previous Recommendations (if any):

| N/A

Student Learning Outcomes

The previous Student Learning Outcomes Assessment has been submitted as its own report.
Going forward you will use the following prompts to discuss the success of your most recent SLOA
plan and address your assessment activities since your last SLOA report (typically the past two
years or since your last program review).

Learning outcomes feedback from last review:
Missing curricular connection,Missing a direct measure

While the program has clearly given thought to the plan and report, there is some confusion between
outcome, instrument, and assessment. For example, “Graduates will have hands-on experience” is a
statement of what will be done in class rather than the learning outcome. The program meaningfully
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addresses the curricular changes made based on strategic enrollment, course enhancement, and
faculty shortage.

Discuss your SLOA findings, changes you are making and what you hope to see as a result:

We attached a document on SLOA findings entitled “BS-Chem-SLOA-2024-Summary.pdf” The brief
summary of this data collection is that students in general chemistry are performing comparably to
national standards, but data collection was impacted by COVID and distance delivery, so we need to
evolve the metric. Our majors performed well on all sub-disciplines of Chemistry and Biochemistry —
See reports on the exit exam given in our Capstone course (the DUCK exam). Students performed
high quality research and communicated well both written and oral. Students are successfully getting
jobs enabled by our major and/or going to further schooling.

Although not directly SLOA findings, we have seen reductions in majors, so we began discussions of
how to reverse that trend in a mini-retreat in January, 2024, continued discussions and revised our
mission statement in Fall 2024, and will be meeting in Spring 2025 to consider curricular overhaul as
well as ways to improve SLOA instruments and data capture.

Discuss the curricular changes made based on assessing your SLO. If you haven't made any
curricular changes, please explain why not and address what you did notice in the review,
including strengths of your curriculum through the assessment of your outcomes:

We have not yet made changes based upon the SLOA data, but have begun discussions and have a
timeline as discussed above. We expect our SLOA will be revised at the end of the academic year,
Spring 2025.

Supporting Documents

Please ensure that all relevant supporting documents, such as artifacts, rubrics, and student data,
are uploaded to your designated Google folder in WorkZone or directly into Google Drive. Note: Do
not include any information that may identify students in your data.

Updated SLOA?
If you are updating your SLOA document, please include it with your report and other supporting
documents in your designated folder. It does not need to be filed separately in the "SLOA” folder.

Are communication outcomes embedded in the SLOA Plan?

As of 2017 all Baccalaureate programs were required to embed the communication outcomes
within their SLOA Plans, this is optional for non-Baccalaureate programs. Please mark the
appropriate box below.

Embedded: Yes
Not Embedded:

Student Success

To access the Student Success Dashboard please sign into a UA computer with VPN connection (if
not on campus). You will need your UA credentials and it is best accessed with the most updated

version of Chrome, Edge, Firefox or Safari browsers; Internet Explorer is not supported. You will



need to filter the data to see your programs. If you need assistance in finding the data for your
programs, please contact your data liaison or Julia Manfredini in the PAIR office.

Data Liaisons

Each school or college has a team of Data Liaisons to help you analyze the data provided in the
portal and may be able to help you see your data in multiple contexts. You can find a list of data
liaisons on the resources page for Program Review.

The college or school level committee will also have access to this data with the goal that by
providing these visualizations data availability will be increased.

Data supplied within the dashboard linked below is intended for Academic Program Review and not for any other
purpose.

Student Success Data Dashboard

Previous Feedback

It would be helpful to see some discussion of the tags that you have chosen. While the program
focuses on race equity gaps in enrollment and discusses possible steps for improvement, it would be
meaningful to identify some other equity gaps and include discussion of overall student success such
as enrollment and degrees awarded.

Student Success Data Trends:
Trend Increase | Decrease | No Change
Persistence Small
Pass Rates Increase
Student Credit Hours Flat
Majors Decrease
Degrees Awarded Noise/flat
Other Trends (Explain in narrative
below)

Equity Gaps

Please discuss any equity gaps identified in your disaggregated student success data and explain
how you plan to address them. Please contact your data liaison or make an appointment with Julia
Manfredini to learn more about analyzing your data.

It is hard to assess this given the small numbers of students. The department is making efforts to
support positive student culture (e.g., revitalizing the student-driven Chemistry Club) and since much
of our research is related to the Environment or connected to Alaska, we feel that this should help
diversify our student body.

Optional Data Explanation
Feel free to share more of your thoughts on the data provided.

| (250 Word Limit)
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High Impact Practices

According to the AAC&U, High-Impact Educational Practices “have been widely tested and have
been shown to be beneficial to college students from many backgrounds.” UAF is particularly
interested in Undergraduate Research and/or Scholarly Activity because it is one of our mission
fulfillment indicators, but all of these researched High-Impact Educational Practices should be
reflected in your program’s student learning outcomes and curriculum.

Previous Feedback
The committee appreciates the way that the program has integrated high impact practices into the
curriculum, and the way that they were described in the report.

High-Impact Practices Used in this Program

Please select all high-impact practices your program is currently using from the list below. For any
practices you select, provide details in the corresponding narrative section. In the narrative,
discuss how your program is implementing these practices, including any successes, known
issues, and solutions. If you are considering incorporating any of these practices in the future,
share your plans. If your program is not using any of the listed high-impact practices, please use
the 'Other or None of These' field to explain how your program supports student success.

Capstone Courses & Projects X | Research (Graduate Level) X
Collaborative Assignments & Projects X | Writing-Intensive Courses X
Diversity/Global Learning Publications

ePortfolios Communications

First-Year Seminars & Experiences Publications

Internships Scholarly Activities

Service or Community-based Learning Other (Please describe in box below)
Undergraduate Research X

Collaborative Assignments & Projects

Many classes have students work in teams in laboratory and collaborate on analysis. Many classes also
use peer reviews of written and oral products to improve communications.

Undergraduate Research

Students are required to take our undergraduate research class (Chem F488) and in that class do
authentic research with a faculty mentor and their research group. The research is communicated
through a written report and a poster that is presented at the departmental end-of-semester potluck.

We also checked “Research (Graduate Level)” because our graduate students are often involved in
assisting our undergraduate researchers — under the mentorship of the major advisor. Through this
process,the graduate students learn mentoring and undergraduates learn from students at a closer career
stage than the advisor.

Diversity/Global Learning

| (250 Word Limit)

ePortfolios

| (250 Word Limit)




First Year-Seminars & Experiences

| (250 Word Limit)

Writing-Intensive Courses

The capstone course (Chem F434) is writing intensive and all assignments are submitted as a first
version that is given formal feedback by the instructor or peers and then the report is revised and
resubmitted. Many other laboratory courses use longer-format reports and/or peer feedback.

Service-Learning and/or Community-based Learning

| (250 Word Limit)

Internships

| (250 Word Limit)

Capstone Courses & Projects

We have a formal capstone course (Chem F434) where students learn to write in the discipline and
perform integrative laboratory experiments, which utilize chemical and biochemical content from
multiple prior classes.

Other or None of these (explain)

| (250 Word Limit)

Program Profile and Financial Data

The program review elements in this section usually stay consistent for departments. Any
responses you provide will be saved for your next review. Please carefully review the information
below and make any corrections or updates as needed to ensure accuracy for the next program
review cycle. If any sections are incomplete, please ensure that you provide the necessary
information. This will allow you to start from an updated baseline when you revisit these elements
in future submissions.

Financial Data Resources

The Board of Regents shapes program review, through BOR Policy 10.06, to support budget
increase advocacy in the state legislature. The standardized financial data template should be
analyzed with your data liaison to assess your program’s capacity and resource status.

To keep integrity and remain standard across all of UAF it is very important that you do not provide
any additional or alternative data.

Financial Template
Your data liaison may have uploaded your template to the Google folder for this program, or you
may do SO now.

Previous Financial Feedback
Feedback will be provided once you have completed a full review.

Previous Profile Feedback



Feedback will be provided once you have completed a full review.

Cost Effectiveness (250 Word Limit)
How does your department/program approach being cost effective?

Student credit hour production, largely driven by large-enrollment General Chemistry classes, funds a
lot of our department and provides TAs that we leverage into graduate degrees. We teach general
chemistry in large-enrollment sections to reduce instructor costs, albeit making these assignments very
time demanding. Our undergraduate curriculum is very streamlined with only a few elective courses.
Stacking of undergraduate classes on primarily graduate courses provides an opportunity for
undergraduates to take higher-level classes without needing to make new electives.

Program’s Value to Mission (250 Word Limit)

UAF has four mission fulfillment indicators:

Student success and degree attainment: Chemistry and Biochemistry assists in student success across
the University by delivering high-quality general chemistry for all STEM fields and GER Core
Chemistry courses. Our curriculum provides Chemistry BS students with a high-quality path to
employment or further studies.

Research: Our BS program has a strong research component through hands-on laboratories and
required undergraduate research. Many students get URSA and/or BLAST grants. Our graduate
students assist in mentoring these undergraduates.

Skilled workforce: Our students are sought by Alaska employers, particularly in the environmental
field.

Equity, diversity and inclusion: Our department is committed to helping all students and providing a
positive student community for all.

Chemistry and Biochemistry are "central sciences", whose techniques assist in adjacent science fields
such as biomedical sciences, biology, geosciences, physics, natural resources, and engineering.
Through our graduate programs, we have excellent TAs who assist in covering our laboratory teaching
needs. Strong graduate programs are critical to recruiting the students to fill these TA roles and also the
TA positions can partially support the graduate students, making our department an important part of
UAF's push towards R1.

Duplicative Programs (250 Word Limit)

There are no duplicative programs in the UA system. Our department is the only American Chemical
Society (ACS) accredited program in the state.

Community or Other Partnerships (250 Word Limit)

Value of Service Courses (Optional) (250 Word Limit)

General Chemistry is required by many majors. The largest population of our general chemistry
classes are the biologists and engineers. We teach general chemistry to the standard of the MCAT
exam (for pre-medical students) and the FE exam (for engineers). We also teach organic chemistry
with laboratory, which is required for pre-medical students. All these courses have laboratory sections
associated with them, which are led by our teaching assistants (TAs). These TA positions provide entry




or backup funding for students in our graduate programs, so we leverage the teaching of these classes
into graduate degree production and enabling higher-level careers for our graduate students.

Post-Graduate Success (250 Word Limit)

As described in the SLOA reporting section, our students have excellent success in either employment
in field or continuing study. In this period, there were 15 BS graduates. Note that one student entered
the BS/MS program at UAF and will graduate at with both degrees in the future and although they are
not included in these statistics (they are not yet a graduate), is continuing education.

7 of 15 = 47% are continuing education

5 of 15 = 33% are employed in field

1 of 15 = 7% is considering graduate school

2 of 15 = 13% have outcomes unknown to the department

Submission
Submitter & Collaborator Names

This report was assembled by William (Bill) Simpson through discussions and with input from Sarah
Ellen Johnston, Maegan Weltzin, Tom Green, Kelly Drew, Jingqiu Mao, Kriya Dunlap, Scott Jerome,
Brian Rasley, and William Howard. We also discussed these ideas with staff members Gracie Bannister,
Carl Murphy, Arianna Demmerly, and Alex Boyle.

Submitter Email

| wrsimpson@alaska.edu
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UNIVERSITY OF ALASKA FAIRBANKS

Student Learning Outcomes Assessment Plan

Chemistry & Biochemistry B.S Program
College of Natural Sciences and Mathematics

MISSION STATEMENT:

May 2018

The Department of Chemistry and Biochemistry seeks to educate all levels of students in chemical principles,
practice, and safety and to attract students to further study in Chemistry and Biochemistry. We educate majors
broadly through study of Organic, Inorganic, Physical, Analytical, and Biochemistry in accordance with the
guidelines of the American Chemical Society Committee on Professional Training and provide concentrations
in Biochemistry and Molecular Biology, Environmental Chemistry, and Forensic Chemistry.

GOAL STATEMENT:

To prepare undergraduate students for careers in Chemistry, Biochemistry, or Chemistry-related occupations
or for further study in graduate or professional schools.

Intended Objectives/Outcomes

1. Introductory courses provide
fundamental chemical knowledge
consistent with national standards
for chemistry competency.

Assessment Criteria and Procedures

Instrument: American Chemical
Society Standardized Exams in
General Chemistry and Organic
Chemistry.

Instrument: Nationally-recognized
curriculum resources, both written
and online, will be utilized and
consistently used across the
General Chemistry curriculum.

Implementation

(what, when, who)
Instructors will assess chemical
knowledge of students in
General Chemistry and Organic
Chemistry courses by
administering the ACS Exames.
Student performance will be
assessed by instructors and
department chair annually with
respect to subject knowledge.
Results will be shared with
Faculty and plans will be
developed to address
deficiencies.

General Chemistry faculty will
meet annually to discuss
textbooks, online resources and
effectiveness.

2. BS Graduates attain
baccalaureate level chemistry
knowledge in accordance with
American Chemical Society
Guidelines.

Instrument: American Chemical
Society Diagnostic of Undergraduate
Chemical Knowledge (DUCK), a
senior level exam.

Instructor of Capstone
Chemistry Course (Chem F434)
will assess chemical knowledge
of graduating seniors by
administering the ACS DUCK
Exam. Student performance will
be assessed by instructor and
annually with respect to subject
knowledge. Results will be
shared with Faculty and plans
will be developed to address
deficiencies.

Submitted by:Tom Green



3a.Graduates will have problem
solving, laboratory, and safety
skills.

3b.Graduates will have hands-on
experience with modern
chemical instrumentation.

3a. Instrument: All laboratories
throughout the curriculum will
convey modern safety protocols to
the students at the start of each
semester.

Instrument: Undergraduates
research students in Chem F488 will
meet with the Safety Officer in the
department.

Instrument: Undergraduate research
students are required to take at 3-6
credit hours of undergraduate
research Chem F488 as part of the
BS Chemistry major.

3b. Instrument: All laboratory
courses will incorporate hands-on
use of modern instrumentation,
including Chem F314 Instrumental
Analysis, Chem F321,325 Organic
Chemistry, Chem F331,332,
Physical Chemistry, and Chem
F434, Capstone Chemistry.

All teaching assistants will be
provided safety training by
faculty and/or staff prior to
teaching the laboratory.

Research students will write
standard operating procedures
(SOPs) for research and
discuss with the Safety Officer.
The Safety Officer and faculty
will provide additional safety
training when required.

Faculty will review research
posters and reports annually to
assess quality. Posters and
reports are archived for use in
American Chemical Society
accreditation (five-year cycle).

The ACS Duck exam tests
student knowledge in
instrumental techniques,
including all commonly
employed spectroscopic and
chromatographic techniques.
Results will be evaluated
annually.

4 .Communication skills.

4a.Oral: Student effectively
communicate their work through
oral/audiovisual presentations.

4b.Written: Student writing skills
are consistent with professional
standards.

4a. Oral Instrument: Oral
presentation of posters is required
for all Chem F488 research
students.

Oral Instrument: All undergraduate
chemistry majors are required to
take 3 credit hours of Seminar Chem
F481 and F482.

4b. Writing Instrument: Written
reports in journal format are required
for all Chem F488 research
students.

Writing Instrument: Senior Capstone
students (Chem F434) are required
to write reports in either journal
format or as a technical report.

Faculty will review oral
presentations of posters at end-
of-semester event. Copies of
oral posters will be archived.

Students presentations of
seminars will be formally peer-
and faculty-reviewed using a
standard evaluation form.
Students will be required to
review external seminars by
professional chemists and
biochemists.

Written Chem F488 reports will
be evaluated by assigned

faculty mentors. Reports will be
archived for future accreditation.

Submitted by:Tom Green




4. Communications Skills (cont'd)

Writing Instrument: Students are
encouraged to write research
proposals with guidance of their
mentor.

Students are encouraged to
submit written internal proposals
to URSA, BLaST and INBRE.
Overall funding rates will be
used to assess overall writing
competitiveness.

5. Graduates are employed or
continue education following
graduation.

Graduates will be surveyed upon
graduation using anonymous online
forms.

Surveys will be evaluated with
respect to acceptances into
professional schools and
employment. Students will
provide answers to online
questions about overall
preparedness for further study
or employment.

Submitted by:Tom Green



College or School Review Committee

The college or school committees set the tone for helping each program feel seen during this
process. We have provided you with strength-based feedback tags to attach to this program
review. Please select as many as applicable.

Overall Recommendations (tags)

Address Equity Gap X | Consider Curricular Revisions

Develop Online Offerings/Options Improve Time to Degree

Increase Enrollment Increase Graduates

Increase retention/persistence Strengthen Advising Practices

May be asked to share Effective Practices Recommendation to University-Wide Committee

Explanation of Overall Recommendations (narrative)

This program is well-developed and serves the UAF mission.

As noted in the report, small sample size makes equity assessments difficult, but data could be
provided.

Although the number of degree program students is noted as being limited, the courses in the program
are critical to other degree programs as well, and are highly valuable. The online course offerings have
helped expand enrollments and support online degree programs.

Student Learning Outcomes Feedback (tags)

Strong Developing

Requires Minor Revision X | Requires Major Revision

Student Learning Outcomes Assessment Feedback (tags)

Strong Alignment with SLOA Plan X | Clear, Concise Presentation of Findings
Compelling Learning Story Missing a Direct Measure X
Missing Active Verbs X | Missing Curricular Connection

Missing Collaboration within Department

Student Learning Outcomes Assessment Feedback (narrative)

The SLOs focus on essential disciplinary knowledge and skills, which is a strength. It appears that
previous feedback on revising the SLOs does not appear to have been implemented in this cycle;
revision to address that would be valuable.

SLO 1 is phrased as what courses provide rather than what students will learn. As noted in the report, a
direct measure of this needs to be selected or developed since the ACS exam no longer fills this need.
SLO 2 and 3a - the ACS DUCK exam provides a good benchmark and evidence; the report provides
evidence of student knowledge of safety skills and laboratory skills through documented assignments
students complete in courses as well.

SLO 3b - the ability to work with modern instrumentation is clearly important in terms of post-
graduation student success. The SLO as written is about giving students experience with instruments
rather than what students will know or be able to do, and would benefit from revision.

SLO 4 - capstone reports and presentations are assessed and show that this is being met. Is there a
standardized evaluation tool that is used for assessment and helps show that the work is of high
quality? That students are successful in securing URSA and BLaST funding is wonderful and provides
indirect support for writing skill development, but is not a direct measure of writing skill.

SLO 5 - student success post graduation is valuable information about program success, but not an
SLO.




Student Success & Equity Feedback (narrative)

While it is certainly true that the small sample size makes it hard to meaningfully assess equity gaps,
having information about the current make-up of the student body will help assess whether the
initiatives being implemented have the desired effect.

High-Impact Practices Feedback (narrative)

The program has clear strengths in this area. Students are engaging in collaborative work, mentored
research, writing funding proposals and reports, and giving oral presentations. The capstone course and
capstone research are well-defined and well-developed. High-impact practices are connected to student
achievement of SLOs.

Profile Feedback
Mission-Centric to College and/or UAF X | Unique within UA X
Collaborative with other UA Programs X | Provides Job Placement for Graduates
Strong Post-Grad Success for Students X | Strong Service Teaching Component X
Strong Ties to Community or Industry
Financial Feedback
High Tuition Revenues X | High Grant Revenues
Operates at Low Cost Productive Faculty
Opportunities to Increase Revenue Low Enrollment
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