Geological Engineering - Bachelor of Science

Current Compliance Year: 2024-2025
Full review

Resources

Before completing this form:
¢ Review the resources available to assist you.
¢ Thelinkin 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:
Strong alignment with SLOA plan

Thank you, the committee does appreciate your updated SLOA plan. Very Strong - Your report shows
strong alignment between the plan, the results, and the analysis done by the program. The committee
is interested to know how you assess student work in alignment with the SLO. If you use a series of
rubrics, this could be good information to share in your upcoming full program review.



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

Following our 2023 ABET review, the program faculty made a few small changes covering which
classes we use to assess which outcomes; this is reflected in the updated 2024 SLOA Plan. The
process, however, is as before. GE faculty collect student work each time a class is offered, and
archive it electronically. The collected data includes instructor evaluation of student work (e.g.,
homework, laboratory exercises, quizzes and exams, written reports, oral presentation slides, and
evaluations of student presentations), and pre- and post-course surveys. Assessment of some of this
student work is accomplished through the use of rubrics, especially for student presentations and
projects. GE480 Senior Design, for example, is evaluated solely through the use of rubrics (examples
of rubrics from 2023 are provided in the GE SLOA folder).

Each instructor evaluates the material from his/her class based on a set of performance indicators
related to the student outcomes assigned to that class using a 4.0 scale. Anything less than 3.0 triggers
action. The faculty typically meet twice a year to evaluate the results of this assessment, storing
meeting minutes in a Google Drive. Indirect assessment methods also are used, including student
participation in the national AEG meeting, informal interviews with students following internships, exit
interviews with graduating seniors, and alumni surveys.

In this review period, GE261 received a score below 3.0 for the performance indicator (SO8b)
“identifies engineering issues associated with Arctic and sub-Arctic environments,” triggering action.
The GE program faculty discussed the issue, and decided to use 300- and 400-level courses for the
evaluation of SO8b, as the broad nature of subjects covered in GE261 does not allow for the time
necessary to meet a more in-depth understanding of SO8b.

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:

The GE Program Faculty met on Sept. 30, 2024 and updated our course outcomes and assessment
criteria matrix, which translates into the SLOA plan. The changes made were minor, better aligning in-
class activities and assignments with the various outcomes. As none of the other classes triggered
action, the GE Program Faculty did not make curricular changes; however, the program faculty
continue to assess the curriculum and look for areas that could be improved.

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: XXX
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

The committee recognizes the conscious effort made to attract | students, and to provide a
welcoming environment for all students. The program has also provided a reflective discussion of why
they do not identify equity gaps within the Geological Engineering programs and CEM overall. The
uptick in admissions for GE is a positive trend to monitor.

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

Majors

Degrees Awarded

Other Trends (Explain in narrative below)

x| X| X

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 BS students in Geological Engineering average about 40%-60% t This ratio is
nearly twice that of the national average of engineering graduates, which 1s positive for the GE
program. The program averages just under 30‘7* students, with just over 50% being
older than traditional college students. Race and ethnicity in the GE program generally follow the
trends of CEM overall. Having only one senior in the senior class of 2024 skewed the percent

demographics reported; however, no persistent equity gaps are apparent. We will continue to provide a
welcoming environment to all students interested in Geological Engineering.




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

In general, the number of GE majors has been decreasing over the last five years. This trend
accompanies multiple years of budget cuts to the university, as well as the proposed cut and subsequent
restructuring of the GE program. Negative press has impacted our enrollment. During the review
period, the number of degrees awarded has fluctuated, as there were “bumper years” that included
students who took longer than four years to graduate. According to the PAIR data, the GE program has
a graduation-informed persistence (GIP) rate that ranges between 79.3% and 94.1%. The lowest values
come from the years of COVID-19. If those are removed from the analysis, the GE program’s GIP rate
is 85-95%, which is good. The 2023 graduating class was large, with 9 degrees awarded. Following
this “bumper year,” 2024 saw only 1 degree awarded to the 1 senior enrolled in the program. Despite
this fluctuation in degrees awarded, the majors average annual SCH load is fairly steady, ranging
between 22.2 and 25.3. The number of majors since 2022 has also remained fairly steady at 20 or 22.
While the overall class size has decreased over the last five years, the GE program appears to be at the
end of the negative trend, and is holding a steady enrollment.

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 program supports some positive high impact practices. Overall, university field internships are
widely viewed as a high impact practice. Such practices tend to be high predictors of student learning
and engagement. So, even though not a program requirement, the committee recognizes the effort
made to have your students participate with internships as well as undergraduate research and
working with faculty on current research projects.

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




Collaborative Assignments & Projects

GE480 Senior Design consists of a single project for which students work as a team to conduct a desk-
top study, analysis, and design. Each team identifies a “team lead” who serves as the point of conduct
for the rest of the student group. The students determine the workload distribution throughout the
team, and assign specific duties to team members; however, the entire team is responsible for
completing the project.

Undergraduate Research

| (250 Word Limit)

Diversity/Global Learning

| (250 Word Limit)

ePortfolios

| (250 Word Limit)

First Year-Seminars & Experiences

| (250 Word Limit)

Writing-Intensive Courses

In several of our courses (e.g., GE381/382, GE480, GE440, GE441), students are required to submit
technical reports that detail their projects. These are designed to simulate the professional work
environment and technical engineering reports. The instructor provides feedback that is then
incorporated into future drafts and/or reports; thus, the students have the opportunity to incorporate
corrections and improve their writing through the semester.

Service-Learning and/or Community-based Learning

| (250 Word Limit)

Internships

| (250 Word Limit)

Capstone Courses & Projects

GE480 Senior Design is the culminating course in the GE curriculum, in which the students work on a
desk-top analysis that requires them to employ skills, analysis techniques, and knowledge that they
have acquired throughout their undergraduate curriculum. The instructor works with agency or
industry representatives to create a design project that is real-world and applicable to Alaska.
Typically, the agency/industry representatives volunteer their time to meet with the students two to
three times a semester to hear student presentations and to provide feedback on the project progress.
The final design presentations are advertised widely through the college, the department’s advisory
board, and the agency/industry who sponsored the project. The GE faculty collect feedback from
attendees on the students’ oral communication skills.

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?

As discussed previously, the GE BS program has seen a decrease in majors (and thus SCH) over the
review period. The decrease in majors flattened out beginning in AY2021/22 and the trend has been
relatively flat since then. The GE BS program is currently staffed with three full-time (i.e., 0.75 FTE
per person) GE faculty positions. Given its small size, the GE program tries to be cost effective by
using CE faculty members who teach GE courses cross-listed between the CE and GE programs (this
has ranged from 1-2 CE faculty per year, depending on CE faculty retirements and new hires). This
course sharing is also reciprocal, providing CE students with more technical elective courses to take.
Thus, the GE faculty offer a full program with a reduced overall FTE through efficiencies gained by
making use of faculty who teach in a different program.

Program’s Value to Mission (250 Word Limit)

The GE BS program contributes to UAF’s mission and core themes by educating undergraduate
students, engaging undergraduate students in research and scholarship with an emphasis on the
circumpolar North, and preparing undergraduate students for professional jobs in Alaska. The GE BS
program provides students with the knowledge and skills needed to secure professional employment,
with most of our graduates gaining employment within Alaska. Several of our graduates seek
professional licensure, and are successful Professional Engineers, both within Alaska and across the
country. Our faculty members have a demonstrated record of publishing peer-reviewed journal articles,
book chapters, research reports, and conference proceedings, consistently acquiring external funding.
Many of the research grants have focused on Alaskan problems, such as increasing landslides in




Southeast Alaska, slope stability and groundwater in permafrost areas, and imaging and exploring the
subsurface to provide mitigation options for vital infrastructure. Many of our undergraduate students
work on these research projects, co-authoring conference proceedings or peer-reviewed journal articles.
In summary, the GE BS program contributes to several of UAF’s core themes: Educate, Research, and
Prepare.

Duplicative Programs (250 Word Limit)

The GE BS program is unique and not duplicated anywhere else within the UA system. While there
are BS degrees offered in geology at both UAF and UAA, only UAF offers the Geological Engineering
discipline. It must be stressed that this is different than geology because of the math, engineering
science, and specific geological engineering content requirements.

Community or Other Partnerships (250 Word Limit)

The faculty members in the GE program have working relationships with many individuals in agencies
and the industry in Alaska. When there is an opportunity for an internship, the faculty members are
contacted and announce the opportunity to the students. As a result, students in the GE BS program
have worked as interns with State and local government agencies, such as the Alaska Department of
Transportation and Public Facilities (ADOT&PF), the Alaska Division of Geological & Geophysical
Surveys, and the Fairbanks North Star Borough, as well as with industry partners such as Kinross Fort
Knox and Shannon & Wilson. Students who train in internships enhance their undergraduate education
by developing a stronger skill set and a broader background. They also see real-world applications for
what they are learning within the GE BS program. Many of these students gain employment as a result
of their internships, and return to the department as alumni to share their experiences with the current
students.

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

Post-Graduate Success (250 Word Limit)

Out of the 30 graduates since 2020, 83% are employed and 16% are in graduate school. Out of the 25
employed graduates, 22 have stayed to work within the State of Alaska. The GE BS alumni are
employed by ADOT&PF, Alaska Division of Mining, Land, and Water, Kinross Fort Knox, the US
Army Corps of Engineers, Shannon & Wilson, WSP, HDL, and a variety of other geotechnical
consulting firms. In short, the GE BS program provides undergraduate students with the skills,
knowledge, and critical thinking necessary to have successful careers.

Submission
Submitter & Collaborator Names

| Margaret Darrow, Shishay Kidanu, Debu Misra, Matthew Bray

Submitter Email

| mmdarrow(@alaska.edu




UNIVERSITY OF ALASKA FAIRBANKS
Student Learning Outcomes Assessment Plan

Bachelor of Science in Geological Engineering

College of Engineering and Mines
October 10, 2024

Intended Objectives/Outcomes  Assessment Criteria and

Procedures
DIRECT (embedded
assignments): GE261,
GE326, GE405
INDIRECT: graduating
senior exit survey
DIRECT (embedded
assignments): GE381/382,
GE480, GE376, GE440

Expanded Statement of
Institutional Purpose

MISSION STATEMENT:

To advance and disseminate
knowledge related to geologic
hazard assessment; engineering
site selection; construction and
construction material production;
groundwater and geo-
environmental engineering; and
mineral and energy exploration,
evaluation, development and
production, through creative

Implementation
(what, when, who)

(1) An ability to identify,
formulate, and solve
complex engineering
problems by applying
principles of engineering,
science, and mathematics

(2) An ability to apply
engineering design to
produce solutions that meet
specific needs with
consideration of public
health, safety, and welfare,

Every offering by pertinent
course instructor

Every year, coordinated by
GE480 instructor

Every offering by pertinent
course instructor

INDIRECT: graduating Every year, coordinated by

. . as well as global, cultural, senior exit survey GE480 instructor
teaching, research and public social, environmental, and
service with an emphasis on economic factors
Alaska, the North and its diverse DIRECT (embedded
peoples. assignments): GE101, Everyoliningbyperdned

(3) An ability to communicate GE381/382, GE480, coiifse instiacior

STATEMENT OF effectively with a range of including written reports and
EDUCATIONAL OBJECTIVES audiences oral presentations
OF THE GEOLOGICAL INDIRECT: graduating Every year, coordinated by
ENGINEERING BS PROGRAM: senior exit survey GEA480 instructor
1) Our graduates use their (4) An ability to recognize DIRECT (embedded

broad education to serve as
the foundation of successful
careers in geological
engineering and/or related
fields in the public or private

ethical and professional
responsibilities in
engineering situations and
make informed judgements,
which must consider the
impact of engineering

assignments): GE101,
GE420, GE480

Every offering by pertinent
course instructor

INDIRECT: graduating

Every year, coordinated by

sectors, and/or graduate solutions in global, senior exit survey GE480 instructor
education. econom_ic, environmental,

2) Our graduates possess and 599I6t6| contgxts
technical knowledge required (5) Afr; ab.lllty to function DIRECT (embedded By G e
to meet the unique effectively on ateam wh_ose assignments): GE326, S oo
challenges of geological members together provide | GE375, GE405

L bl leadership, create a

i collaborative and inclusive , .
especially those germane to environment, establish |ND.IREC.T: graduating Every year, coordinated by
cold regions including goals, plan tasks, and meet | Senior exit survey GE480 instructor
Alaska. objectives

3) Our graduates demonstrate (6) An ability to devglop and DIRECT (embedded E it Brperind
professionalism through conduct appropriate assignments): GE326,

clear communication,
actively serving the

experimentation, analyze
and interpret data, and use
engineering judgement to

GE405, GE420

course instructor

INDIRECT: graduating

Every year, coordinated by

Submitted by: Margaret Darrow




community, teamwork,
commitment to ethical
standards, and life-long
learning.

draw conclusions

senior exit survey

GE480 instructor

(7) An ability to acquire and

apply new knowledge as
needed, using appropriate
learning strategies

DIRECT (embedded
assignments): GE375,
GE420, GE480, GE376,
GE441

Every offering by pertinent
course instructor

INDIRECT: graduating
senior exit survey

Every year, coordinated by
GE480 instructor

(8) Aknowledge of engineering

applications as related to
geological resources and
geohazards in Alaska and
an ability to practice
engineering in Arctic-related
projects

DIRECT (embedded
assignments): GE261,
GE375, GE381/382, GE405,
GE376, GE441

Every offering by pertinent
course instructor

INDIRECT: graduating
senior exit survey

Every year, coordinated by
GE480 instructor

Submitted by: Margaret Darrow




BS Geological Engineering

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 Consider Curricular Revisions

Develop Online Offerings/Options Improve Time to Degree

Increase Enrollment X | Increase Graduates X
Increase retention/persistence Strengthen Advising Practices

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

Explanation of Overall Recommendations (narrative)

CEM went through ABET accreditation in 2023. The BS in Geological Engineering was
reaccredited in 2024. It is a strong program with a well-developed SLOA process including
closing the loop. The BSGE program has seen declining enrollment in the last five years with
the last three years being flat, likely due to impacts of COVID. The number of degrees
awarded is also low. The committee recommends increasing enrollment and graduation rates.

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
Missing Active Verbs Missing Curricular Connection

Missing Collaboration within Department

Student Learning Outcomes Assessment Feedback (narrative)

| It is clear that SLOA is ongoing and changes are being made in the program as a result.

Student Success & Equity Feedback (narrative)

| Good explanation of student post-graduate success and equity issues.

High-Impact Practices Feedback (narrative)

| Good discussion of practices. Not sure about the impact they have.

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

Financial Feedback



BS Geological Engineering

High Tuition Revenues High Grant Revenues
Operates at Low Cost Productive Faculty
Opportunities to Increase Revenue Low Enrollment X

Dean Feedback

The BS program in Geological Engineering is one of only a few such programs in the
nation. The program SLO's are associated with similar learning outcomes for the ABET
accreditation, and tracked thoroughly. Like all of CEM's undergraduate BS programs,
the GE program successfully underwent the reaccreditation process last year.
Enrollments have trended downward in recent years, although there is no evidence that
the downward trend is continuing. GE has the highest proportion of students out
of all CEM's programs (approximately 50%), thus illustrating an effort to recruit and
retain students currently underrepresented in the engineering field. | encourage
program faculty to continue focusing on enrollment, and anticipate that these efforts will
pay off.

Vice Provost Feedback

The SLOA plan is generally good with strong SLOs. Would recommend providing
evidence of the assessment documents and criteria to demonstrate how the collected
information is used to assess whether SLOs are being met. Should also document that
the SLOs are being assessed (continuous improvement). The HIPs provided good detalil
- would like to see examples of what students are doing to meet the HIP expectation and
where the HIP fits in the program (also not if/if not required of all students). The financial
review and program profile were well developed/described. What are the discussion
plans/strategies to increase enroliment and the number of graduates?






