Biological Sciences - 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):

| (250 Word Limit)

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:
Compelling learning story,Strong alignment with SLOA plan

Thank you for attaching your updated plan. This is a really good plan, and you do a great job with
collecting and analyzing results. Student learning outcome 4 (Technical Skills and Collaboration)
focuses on what courses students will take, rather than on what students will learn. Rather than
describing what the faculty will be teaching, or what the students will receive, a direct learning



outcome should describe what knowledge or abilities the student will gain as a result of being in the
program, and how that will be measured.

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

Students in the Biological Sciences B.S. program are meeting the department’s expectations for
learning and skill acquisition as laid out in the SLOA.

The ETS Major Field Test in Biology indicates that students in the program are achieving positive
biological knowledge and quantitative skills outcomes. Following variability in test results post-
COVID, students scored above our benchmark for the past 2 years both overall (Artifact 1) and across
major biological subdisciplines and quantitative analysis (Artifacts 2 and 3).

The Research Capstone in Biological Sciences has proven an effective way for students to integrate
knowledge, communication skills, and quantitative skills into a critical and creative scientific project
(Artifact 4, rubric). Project evaluations by faculty were reviewed and found to be consistent (Artifact
5). Students complete their capstone projects more rapidly and somewhat more reliably when taking a
class than when individually mentored (Artifact 6). While our goal is to provide an authentic research
experience, some students have taken their research to a higher level. Five students during the period of
review published their capstone work as co-authors in peer-reviewed journals. A small number of
students do not complete the capstone and thus do not graduate from the program, an important and
thorny issue for the faculty.

The Technical Skills and Collaboration outcome has been revised following mid-cycle review
recommendations and now focuses on student proficiency at designated technical and collaboration
skills. Student assessment, implemented using rubrics, indicates that majors are proficient in these
skills (Artifact 7).

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:

In general, B.S. majors in Biological Sciences appear to be doing very well. However, performance by
Biological Sciences B.S. majors on the plant and animal organismal biology portions of the Biology
Major Field Test was lower in AY22 - AY24 than previous years (Artifact 3). Our faculty committee
discussed potential causes and remedies for this decline.

Plant physiology: Our students tend to favor animal over plant courses, so most student knowledge of
plants comes from the foundational BIOL F115 and F116 courses. Students seem to be retaining plant
knowledge more poorly than in the past, for reasons we do not understand. The instructors of the
F115/116 courses will discuss how to improve learning gains in botany and in physiology in general.
Adding a requirement for an upper division botany class to the curriculum was seen as burdensome for
students.

Animal physiology: Students completing the program online (launched in 2020) have had limited
options for animal physiology at upper division and have tended to take BIOL F111 and F112 Human
A&P if interested in animals. The content of those lower division courses might be too elementary to




support strong physiology retention as seniors. To address this, we will add the asynchronous Exercise
Physiology (BIOL F412) course to the pick-one list of physiology courses required by the program.

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: X
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
Your report was thoughtful and thorough. You identified some key equity gaps. The next step will be
thinking about some ways to address those gaps.

While not specific to the BA, it is notable that the overall undergraduate course rate has declined
overall. While this may be related to COVID, it bears attention.



Data can be disaggregated at the program level, which would add more specificity to your report. The
Accreditation and Assessment Office will follow up to walk you through the process.

Student Success Data Trends:
Trend Increase | Decrease | No Change
Persistence X
Pass Rates X
Student Credit Hours X
Majors X
Degrees Awarded X
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.

The number o-_ majors varied between 54 (14%) and 69 (19%) over
the period of review, with no clear trend. In FY22, the proportion of. majors mirrored the
demographics of the state population (19%, 2020 Census), but fell to 14-16% in subsequent years.

The proportion of student- of age appears to be increasing in recent years, which may reflect
the availability of asynchronous courses and online degrees in the major.

There was an absolute increase in majors from 133 (40%) to 141 (35%) between FY21
and FY24. (The percent o students decreased due to a larger increase in the number of

overall majors.)

There was a decrease in Graduation Informed Persistence fo and students
in the program in FY24 relative FY23, and a decrease for and over the
last 2 years of review. We do not know whether these represent real trends or, if so, what drove the
change.

The department would like to do a better job of recruiting and retammg_

(- students. One approach we discussed was to better highlight - through flyers, electronic
communication, and faculty education - support programs available through the Student Success
Center, including Academic Coaching and Math/Stats and Writing Tutoring.

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

Some other notable trends in the data:




Majors: The number of majors in Biological Sciences B.S. increased from 334 to 404 between FY21
and FY24, a 21% increase.

Modality: 61% of BIOL undergraduate SCHs were taught by distance in FY24. Enrollment in face-to-
face courses is also increasing.

SCHs: Lower division SCHs increased 25% between FY21 and FY24. An increase in upper division
SCHs has lagged; but there was a 26.5% increase between FY23 and FY24 likely associated with the
increase in majors.

SCH annual load: SCH annual load decreased in FY22 and remained steady at 19-20 from FY22 to
FY24. The decrease in SCH load may be due in part to new majors in the online program, which
supports students with full time work and life responsibilities through asynchronous classes.

Graduation informed persistence: GIP dropped 6% over the review period. This may also be related to
the shift to supporting more online majors with life and work responsibilities outside of their
educational endeavors.

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

This is an excellent discussion of the use of high impact practices. The committee especially
appreciates that 100% of students leave UAF with a research experience, and that the percentage of
students completing their projects was higher if they took a designated capstone class than if they
worked individually with a faculty mentor.

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)

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

Three required courses (BIOL F115X/L, BIOL F116X/L, and BIOL F260) include collaborative work
for both in person and online students. Students work in groups to discuss biological topics, design
experiments, collect and share data, prepare and present posters and oral presentations, and provide
peer feedback to each other. These skills are developed and assessed within a three-course sequence:
BIOL F115X/L, BIOL F116X/L, and BIOL 260. In BIOL F115X/L and F116X/L, student
collaborations occurring in person or online can be monitored by the instructor and TAs, enabling
proactive support and feedback to support development of skills needed for effective collaboration.
BIOL 260 builds upon the skills learned in the earlier courses. >80% of students completing each
course demonstrated proficiency at the collaborative work (Artifact 7).

Undergraduate Research

All students who graduate from the B.S. in Biological Sciences have had at least one authentic research
experience through the capstone project. Students may engage in research in a designated class or work
individually with a faculty member. The capstone experience is organized and coordinated through
BIOL F400 Research Capstone in Biological Sciences, a requirement for graduation. More information
on capstone research is provided below, under Capstone Courses and Projects.

Many students also engage in research within the department through paid assistantships, summer jobs,
and opportunities to volunteer to help faculty, graduate students, and government agencies with
research projects in the field and laboratory. Opportunities such as these are regularly circulated to the
students by email and are posted on the department website under Resources/Jobs Board.

Diversity/Global Learning

| (250 Word Limit)

ePortfolios

| (250 Word Limit)

First Year-Seminars & Experiences

| (250 Word Limit)

Writing-Intensive Courses

Completion of the capstone project is communication-intensive, requiring students to write for two
audiences (scientist and non-scientists) and deliver an oral presentation. Designated capstone research
courses are writing-intensive and include instructor feedback and opportunities for revision. The same
feedback, learning, and revision occurs when students do their research individually with a faculty
mentor.

Other courses in the program also require writing in the form of papers, essays, essay exams, and
presentations.

Service-Learning and/or Community-based Learning

| (250 Word Limit)

Internships



| (250 Word Limit)

Capstone Courses & Projects

For the Biological Sciences B.S. program, the faculty have decided that the successful design, analysis,
and presentation of a research project is the best way to integrate four years of coursework in science,
mathematics and statistics, and communications. The Research Capstone in Biological Sciences (BIOL
F400) is a requirement of the B.S. degree program. Working with a faculty mentor in either a class or
one-on-one, students formulate a research question, design a study, collect and analyze data, and
present their results in three forms: a full report in the format of a scientific paper, a non-technical
summary intended for the public, and an oral presentation delivered in class and/or at a professional
meeting or symposium.

Other or None of these (explain)

At this point, we do not incorporate ePortfolios, first-year seminars, service learning, or internships in
the program.

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 how.

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?

Since 2020, the department has approached the need to increase revenue by establishing asynchronous
online courses and two fully online avenues to complete the B.S. and B.A. degrees in Biological




Science. This resulted in a surge of enrollment in the online classes, especially at lower division, which
continues today. As our enrollment increased, numbers of faculty declined. As a result of budget cuts,
several faculty in the department left UAF and the department was not able to start re-hiring until
recently. The combination of increasing enrollment and declining numbers of faculty translated into a
dramatic 60% increase in faculty efficiency between FY22 and FY24, as estimated by total SCHs per
faculty FTE (Artifact 8). More faculty hires are needed to avoid burn-out and additional faculty losses.

The department runs quite a few courses with laboratory sections (both in person and online), which
are typically supervised by graduate Teaching Assistants (TAs) or undergraduate Course Assistants
(CAs). This adds to the cost of course delivery but provides important hands-on experience for biology
students. TAs and CAs serve as role models for students. In turn, the opportunity to teach provides
professional development and financial support for graduate students and high-performing
undergraduates.

Program’s Value to Mission (250 Word Limit)

The B.S. in Biological Sciences contributes to the UAF mission in many ways:

Student success and degree attainment: The Biological Sciences B.S. program is one of UAF’s
largest programs at UAF and growing.

Research: Research is part of the Biological Sciences B.S. program, and 100% of graduates have an
authentic research experience before they graduate.

Skilled workforce: The Biological Sciences B.S. program prepares students for careers in health,
environment, science education and research, as well as advanced study in graduate and professional
programs.

Equity, diversity and inclusion: The program includes a diverse group of student majors and a
-biased sex ratio.

Department mission: “The Biology and Wildlife Department educates students from diverse
backgrounds worldwide about living systems with an emphasis on the circumpolar North by fostering
intellectual inquiry, problem solving, and creativity through coursework and research.

Duplicative Programs (250 Word Limit)

There is a substantial amount of overlap between the Biological Sciences B.S. and B.A. However, these
degree programs serve somewhat different populations of students. We encourage students heading for
a career or advanced degree focused on biological science to pursue the B.S., which provides more
intensive preparation, and students interested in combining biology with another pursuit (such as
teaching, journalism, or art) to pursue the B.A. We revised the Biological Science B.A. program in
2022 to more sharply distinguish it from the B.S. and to excite more student interest in that program.
The data indicate that the B.A. serves a more non-traditional group of students than the B.S. (see the
previous Equity Gaps section of the B.A. program review), suggesting complementarity between the
two programs and broadening the availability of a biology degree at UAF.

Both UAA and UAS have B.S. degree programs in the Biological Sciences. Notable differences
between UAF and these programs are UAF’s focus on research, and the option of completing the
degree program fully online.




Community or Other Partnerships (250 Word Limit)

The Department of Biology and Wildlife maintains a long-standing and highly productive partnership
with the Institute of Arctic Biology (IAB) and the Museum of the North, which support and foster
research by faculty and graduate students, often assisted by undergraduates. Many undergraduates work
as technicians and assistants on [AB- and Museum-administered research projects.

Every year, the department hosts the Alaska Interior Medical Education Summit (AIMES) in
partnership with CTC and Foundation Health Partners, and Tanana Chiefs Conference TCC GO
“Growing Our Own”.

UAF’s Undergraduate Research and Scholarly Activity program helps to fund research projects by
biology majors. Such research projects can provide students with credit toward their degree programs
(through BIOL F497 or URSA credit) and can satisfy the biology capstone requirement. Similarly, the
Biomedical Learning and Student Training (BLaST) program and the IDeA Network for Biomedical
Research Excellence (INBRE), both funded by the National Institutes of Health (NIH), have provided
research experience and support to undergraduates in the Biological Sciences program.

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

Post-Graduate Success (250 Word Limit)

The Biology and Wildlife Department would very much like to track post-graduate employment for
undergraduates. We succeed at this with our graduate students, but our undergraduates are too
numerous to relocate and track. We therefore have no way to assess whether the graduates are
employed in, or seek higher degrees in, the discipline. This might be accomplished centrally at UAF,
perhaps in conjunction with the Alumni Association.

In a survey conducted annually, our seniors tell us they intend a career in health, environment, and
research. Health in particular is a growing employment sector in Alaska (AK Department of Labor and
Workforce Development 2024).
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UNIVERSITY OF ALASKA FAIRBANKS
Student Learning Outcomes Assessment Plan
Biological Sciences BS
College of Natural Science and Mathematics
November 2024

MISSION STATEMENT: The Biology and Wildlife Department educates students from diverse backgrounds
worldwide about living systems with an emphasis on the circumpolar North by fostering intellectual inquiry,
problem solving, and creativity through coursework and research.

GOAL STATEMENT: The Biology and Wildlife Department aims to provide its students a strong foundation in
biological knowledge; to empower them through course experiences, research and inquiry to think creatively,
flexibly, and critically; and to prepare them to achieve their future educational and professional goals.

Intended Objectives/Outcomes Assessment Criteria and Procedures Implementation

(what, when, who)

Knowledge

Students will demonstrate mastery
of knowledge of core biological
concepts, including evolution,
inheritance and the expression of
genes, cellular and organismal
structure and function, and
biologically-relevant pathways and
transformations of energy and
matter.

All majors will take the Educational
Testing Service's Biology Major Field
Test (MFTB). UAF will score above the
50t percentile of institutions on each of
the four major subject areas in biology.

The ETS Major Field Test in
Biology (MFTB) is administered
to majors every semester
during a required, senior level
course, Principles of Evolution
(BIOL F481). Implementation
is the responsibility of the
faculty teaching BIOL F481.

Communication

Students will communicate
biological subject matter effectively
in writing and speech

Students will score “adequate” or better
on all communication-related
components of the capstone research
project, including a written report, an
oral presentation, and a non-technical
summary.

Department faculty who teach
capstone courses and mentor
capstone students in research will
evaluate all aspects of the project
using a standard rubric. All
student projects will be archived
by the department.

Submitted by: Diane Wagner



Quantitative Skills

Students will be able to apply
quantitative approaches to problem
solving in biology.

UAF will place above the 50t percentile
of institutions on the Analytical Skills
portion of the MFTB.

Students will demonstrate ability to
analyze, visualize, and interpret data
within their capstone research project by
scoring adequate or better on all
quantitative aspects of the capstone
evaluation.

The MFTB is administered to
majors every semester during a
required, senior level course,
Principles of Evolution (BIOL
F481).

Faculty teaching capstone
courses and mentoring students
will implement the capstone
evaluation.

Technical Skills and Collaboration
Students will demonstrate technical and
collaborative skills relevant to a career
in biology.

Students will effectively and safely use
laboratory equipment and apply
software commonly used in biology to
generate, share, and visualize data.

Students will demonstrate
collaborative skills by working in
groups to design experiments, collect
and share data, and create and give
presentations.

Faculty teaching BIOL F115X,
F116X, and F260 are responsible
for evaluating technical skills and
collaboration using rubrics.

Critical and Creative Thinking
Students will demonstrate creative
and critical thinking skills by
designing, conducting, interpreting,
and communicating a capstone
research project.

Students will score “adequate” or better
on all aspects of the capstone project
related to critical and creative thinking.

Faculty teaching capstone
courses and mentoring students
will implement a standard
capstone evaluation.

The Teaching Advisory
Committee will review capstone
assessments every 4 years to
evaluate overall consistency in
these assessments.




College or School Review Committee - BS - Biological Sciences

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 X
Develop Online Offerings/Options X | 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)

The Department offers both B.A. and B.S. degrees in Biology and Wildlife and has active students in
each program. The BA degree curriculum was revised in 2022 to better reflect the interdisciplinary
nature of the degree and to encourage students to integrate biology with other disciplines/topics. A new
capstone project was added to the program that emphasizes the interdisciplinary nature of the degree.
The degrees were offered online in response to COVID-19 and continue to be attended by distance
students. The program meets the UAF mission. The BA faculty provide a clear and concise narrative
but are facing challenges with the small number of degree options and high student numbers, as well as
the decline in faculty that have not been replaced until recently. They note a few areas in need of
revisions to help the Department differentiate between the BS and BA students and explore how they
can create different courses or activities to create a clear distinction between the BS and BA students.
Currently, students in both degree programs are held to the same standard of biology knowledge
acquisition, creating challenges in analyzing data on quantitative skills for the BA students. They do
discuss purchasing a separate account to track BA students to remedy this issue.

Student Learning Outcomes Feedback (tags)

Strong x | Developing

Requires Minor Revision Requires Major Revision

Student Learning Outcomes Assessment Feedback (tags)

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

Missing Collaboration within Department

Student Learning Outcomes Assessment Feedback (narrative)

The program provided 5 SLOAs for Biological Sciences degree program students. All biology students
take the ETS Major Field Test in Biology (MFTB) to assess their knowledge and learning outcomes. In
response, the program is finding that BS students are achieving positive biological knowledge and
quantitative skills, with some lower performance outcomes on the plant and animal organismal portions
of the biology curriculum.

Students have been effectively integrating knowledge, communication skills, and research/quantitative
skills through the required research capstone project, which attests to the important role of the research
capstone project in student learning and assessment. The Technical and Skills outcome has been
revised to focus on student proficiency in the designated technical and collaborative skills.




The current SLOs are clear, specific, and measurable,. However, for SLOs 3 and 4, it is not clear how
the classroom evaluations (of data skills and of lab skills) will be communicated outside the classroom.
Will data on the performance of students be collected and analyzed at the department level?

Student Success & Equity Feedback (narrative)

They have provided an analysis of the data for Biology students in the BS degree program. They
reported increases in students registering for more credit hours and an increase in the number of

students declaring the BS in Biological Sciences as their major area of study. They note that the
number of# students reflects the state’s population of . The faculty also

recognizes the need to put more effort into recruiting and retaining .and
students. There has been an increase in enrollment of students in face-to-face classes, and
61% o

iological courses were taught online (by distance).

High-Impact Practices Feedback (narrative)

This program includes collaborative work for both in-person and virtual students, where students work
in groups to discuss biological topics, design experiments, collect and share data, prepare and present
data with posters and oral presentations, as well as provide feedback to peers. These activities also
happen online when appropriate. The Research Capstone in Biological Sciences project has been
successful and teaches students about research in biology but also the interdisciplinary nature of the
degree. The students also take a writing-intensive course and engage in undergraduate research
opportunities.

Profile Feedback
Mission-Centric to College and/or UAF X | Unique within UA
Collaborative with other UA Programs Provides Job Placement for Graduates X
Strong Post-Grad Success for Students X | Strong Service Teaching Component

Strong Ties to Community or Industry

Financial Feedback

High Tuition Revenues High Grant Revenues

Operates at Low Cost Productive Faculty X

Opportunities to Increase Revenue Low Enrollment






