Mechanical Engineering - Master 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):

| NA

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 a direct measure,Strong alignment with SLOA plan

The committee thanks the program for having a relatively updated SLOA plan. While the program has
clearly considered how the courses contribute to student outcomes, GPA, and annual progress
reports for admitted students are generally considered sufficient as direct evidence of student
learning. The MS Mechanical Engineering SLOA plan would be enhanced with the inclusion of an
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explanation of how assessments are used to evaluate students consistently, such as use of rubrics or
other assessment tools in your full program review report.

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

Our MS students are predominantly from the MS Accelerated (BS/MS Fast-Track) Program. We have
seen an increase in MS Accelerated Program applications and enrollment. Students admitted to this
program are in the MS status per the current AGWA/UAW, and mostly engaged in their thesis research
immediately.

The department chair holds a kick-off meeting at the beginning of each semester for all newly admitted
graduate students, with faculty invited, to show the students what is expected before graduation.

The primary faculty research advisor for each graduating student submits a survey with 4 major
questions in four areas:

(1) student academic (course) abilities. It relies heavily on student coursework success.

(2) independent research capabilities. It relies on the research advisor's professional judgment.

(3) oral communication skills. It uses the student's comprehensive oral exam and thesis project defense
(4) written communication skills. It uses conference abstracts and peer-reviewed journal articles.

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 most recent change was made in 2022, in which the curriculum was changed to 24 credits of
advisor-approved courses. This change has allowed for flexibility in accommodating students’ research,
although many students still choose to take traditional advanced classes.

The program offers a sufficient number of 600-level courses each semester to satisfy the students'
needs for fulfilling the credit requirements. The SCH at the course level provided by the MS Program
occupied 10.1% and 19.3% of the total SCH in 2023 and 2024, respectively.

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

The program provides reflective discussion regarding the slight changes in SCH, reduced faculty at
UAF, in combination with more online course offerings from UAA, and the COVID 19 pandemic. It will
be interesting to watch these trends and see if there is an upward trend in majors, student
persistence, and degrees.

Student Success Data Trends:
Trend Increase | Decrease | No Change
Persistence X

Pass Rates X
Student Credit Hours X
Majors
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.

| (250 Word Limit)

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

Graduation-Informed Persistence (GIP):
MS Program: 2023- student count (6), persisted count (5)
2024- student count (5), persisted count (4)
MS Accelerate Program: 2023- student count (1), persisted count (1)
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2024- student count (8), persisted count (8)
Course pass rate of the graduate-level courses is 90% (2023) and 100% (2024)
Student credit hours for the combined MS and MS-Accelerated Programs are 35.6 (2023) and 35.8
(2024)
Degrees awarded are 2 (2023) and 4 (2024), which is in a similar trend as compared to 1 (2021) and 4
(2022).

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

Though few of the tags listed in the report template may not directly relate to the MS in Mechanical
Engineering, it is important to note that Thesis/Graduate Research project is one important high-
impact practice.

In addition, there are many activities that can be considered as High Impact Practices. While the
AAC&U’s high-impact practices are intended for undergraduate programs, it is useful to consider
whether there are equivalent practices that would foster graduate student engagement and success,
such as cohort or community building, active mentorship, or professional development opportunities.

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 Research (Graduate Level) X
Collaborative Assignments & Projects Writing-Intensive Courses
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) | x
Undergraduate Research

Collaborative Assignments & Projects

| (250 Word Limit)

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

| (250 Word Limit)

Service-Learning and/or Community-based Learning

| (250 Word Limit)

Internships

| (250 Word Limit)

Capstone Courses & Projects

| (250 Word Limit)

Other or None of these (explain)

Number of students awarded with an MS degree: 10

graduate student level? 2 Good, 8 Excellent

oral defense)? 1 Marginal, 4 Good, 5 Excellent

format (e.g. thesis/report)? 5 Good, 5 Excellent

publications.

Refer to the enclosed SLOA Plan, the mission and goal statements are described. The ME MS Program
outcomes are mainly assessed using students’ thesis work. The primary faculty research advisor for
each graduating student submits a survey with 4 major questions in four areas:

(1) student academic (course) abilities. It relies heavily on student coursework success.

(2) independent research capabilities. It relies on the research advisor's professional judgment.

(3) oral communication skills. It uses the student's comprehensive oral exam and thesis project defense
(4) written communication skills. It uses conference abstracts and peer-reviewed journal articles.
Below is the summary of the survey results for the period of July 2022 - June 2024:

1. How would you rank the student’s knowledge of core Mechanical Engineering subjects at the

2. How do you rate the student's ability to perform independent research? 2 Good, 8 Excellent
3. How do you rate the student's ability to orally convey scientific/technical information (e.g.,

4. How do you rate the student's ability to convey scientific/technical information in a written
5. How many technical documents & presentations did the student's research work contribute to?
This includes journal publications, reports, and conference proceedings. In total, 4 Conference

papers, 1 provisional patent disclosure, 4 peer-reviewed journal publications, and 10 thesis

Based on the survey outcomes, our MS and MS-Accelerated programs meet the goals.




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?

The SCH/FTE ratio for the ME BS Program is calculated as:

21-22: SCH =130, FTE = 6.34, SCH/FTE =21

22-23: SCH= 99, FTE =6.66, SCH/FTE = 15

23-24: SCH=199, FTE =7.76, SCH/FTE = 30

Cost-effectiveness can be quantified when a reference comparison is available.

Program'’s Value to Mission (250 Word Limit)

The mechanical engineering program embodies the mission of delivering high-quality contemporary
education and conducting impactful research that aligns with the technical needs of Alaska, the nation,
and the world. The recent assessment results reflect the program's effectiveness in achieving these
goals.

1. Graduate Preparedness: With 8 students awarded an MS degree, the program demonstrates
its commitment to preparing graduates for professional careers. The high rankings in core
Mechanical Engineering subjects, with 6 students rated as "Excellent," indicate a robust
understanding of fundamental concepts essential for success in the field.

2. Research Competence: The program fosters independent research capabilities, evidenced by 7
out of 8 students rated as "Excellent" in their ability to conduct research. This strength not only
enhances their skill sets but also contributes to the overall body of knowledge in mechanical
engineering, addressing the technical needs of both state and national interests.




3. Communication SKills: The ability to convey scientific and technical information is critical
for engineers. The program’s assessment shows that students excel in both oral (5 "Excellent")
and written (4 "Excellent") formats. This proficiency ensures that graduates can effectively
communicate their findings to peers, stakeholders, and the wider community, reinforcing the
program's commitment to producing well-rounded professionals.

4. Contributions to Knowledge: The substantial output of research—4 conference papers, 1
provisional patent disclosure, 6 peer-reviewed journal publications, and 8 thesis publications—
highlights the program's role as a resource of technical knowledge. This not only contributes to
the academic community but also supports the innovation and development needed in various
industries, aligning with the broader educational goals of serving both state and national
interests.

In summary, the mechanical engineering program significantly advances the mission statement by
equipping students with high-quality education, fostering independent research, and promoting
effective communication, while simultaneously contributing valuable technical resources to society.

Duplicative Programs (250 Word Limit)

The University of Alaska Anchorage (UAA) and the University of Alaska Fairbanks (UAF) both offer
mechanical engineering MS programs.

Analysis: Both programs focus on quality education and emphasize high-quality education. However,
UAF explicitly highlights the importance of aligning education with technical needs, particularly for
Alaska and broader contexts. In community Service: UAF's mission stresses global and national
relevance alongside state needs, while UAA’s mission places a strong emphasis on community service,
suggesting a focus on local impact.

UAA and UAF offer a collaborative degree program that allows students to request a residency waiver.
This waiver allows students to include independent study courses co-taught by faculty from both
schools or courses delivered to UAA remotely.

But they differ in their curriculum, research, and focus:

Program Focus

UAF: Often has a stronger research orientation, focusing on advanced theoretical concepts and cutting-
edge technology. UAF might be more aligned with those looking to pursue PhDs or research-intensive
careers.

UAA: Typically offers a more applied approach, emphasizing practical skills and industry
collaboration. The program may cater more to working professionals.

Course Offerings

UAF: Expect more courses that delve into research methodologies and advanced engineering
principles, possibly with options for specializations.

UAA: Look for courses that integrate industry practices and may include more project-based learning.

Faculty Expertise
UAF has faculty involved in significant research projects, while UAA has instructors with strong ties to
local industries. The faculty from both institutes have established collaboration in research.

Facilities and Resources
UAF: Check for advanced labs and research facilities that may enhance the learning experience for
those interested in research.




UAA: Focus on facilities that support hands-on learning and practical experiences.

Funding and Assistantships
UAF and UAA both provide opportunities for graduate assistantships, scholarships, and funding
options for graduate studies.

Community or Other Partnerships (250 Word Limit)

1. Research Partnerships

UAF has strong ties with research institutions and government agencies such as NASA, the
Department of Energy (DOE), the Department of Transportation (DOT), and the Alaska Center of
Energy and Power (ACEP). This allows students to engage in cutting-edge research that addresses local
and global challenges, particularly in Arctic studies, environmental engineering, and technology
development.

2. Community Engagement

The program encourages students to participate in community projects, fostering a sense of social
responsibility. Students may work on initiatives that benefit local communities, integrating engineering
solutions to meet community needs.

3. Networking Opportunities
UAF hosts events, seminars, and workshops that connect students with professionals in the field. This
networking can lead to mentorship opportunities and job placements after graduation.

4. Collaborative Projects
Many courses and research initiatives involve collaboration with external organizations such as NASA,
DOT, and DOE, enhancing practical experience and problem-solving skills.

5. Alumni Connections
UAF ME MS Program has an active alumni network that could provide support and connections in
various industries, helping current students navigate their career paths.

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

Post-Graduate Success (250 Word Limit)

1. Strong Employment Rates

UAF graduates often find good job placement rates. Many local and regional employers actively recruit
UAF graduates, especially in fields relevant to Alaska's unique economic landscape. Some graduate
students completed their MS degree with a fellowship from different industrial partners or federal
agencies, so they landed as full-time employees right after graduation.

2. Internships and Co-op Programs
The ME MS Program encourages students to participate in internships and funded research, which
provide real-world experience and enhance employability.

3. Research Opportunities
Engaging in research projects can lead to publications and presentations, which enhance a graduate’s
resume and visibility in the job market. The faculty in the UAF ME MS Program focuses on




fundamental and applied research that can be particularly beneficial for those looking to enter academia
or advanced technical roles.

4. Career Services
UAF offers career services that assist students with job searches, resume writing, and interview
preparation. These resources help graduates transition smoothly into the workforce.

5. Alumni Success Stories
UAF ME MS Program maintains a network of successful alumni who can provide mentorship and
guidance.

Submission
Submitter & Collaborator Names

| Cheng-fu Chen

Submitter Email

| cchend@alaska.edu
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Expanded Statement of

Institutional Purpose

UNIVERSITY OF ALASKA FAIRBANKS

Student Learning Outcomes Assessment Plan

MS - Mechanical Engineering

College of Engineering and Mines (CEM)
May 7, 2021

Intended
Objectives/Outcomes

Assessment Criteria and
Procedures

Implementation
(what, when, who)

MISSION STATEMENT:

To offer the highest
quality, contemporary
education at the
undergraduate and
graduate levels and to
perform research
appropriate to the
technical needs of the
State of Alaska, the
nation and the world.

GOAL STATEMENT:

1. To offer a mechanical
engineering program
designed to prepare for
its graduates for careers
at the professional level;
2. To provide continuing
educational
opportunities for
graduate engineers;

3. Toserve as a
resource of technical
knowledge for the state
as well as the nation.

Students will maintain
adequate progress toward
their degree objectives
and acquire sufficient
knowledge and skills to
engage in successful
research projects.

1) Student GPA
2) Annual progress

reports

Yearly review of student
performance in graduate
coursework as indicated
by semester and
cumulative graduate
GPA by Graduate
Advisory Committee
(GAC) chair.

Students will be able to
apply knowledge of
mathematics, science, and
engineering to the solution
of engineering problems.

1) Evaluation of

thesis/project by the 3

(or more) members of

the thesis advisory
committee

1) GAC evaluation at
time of thesis defense.
2) Post-defense student
assessment by GAC
chair.

Students will develop an
ability to use modern
engineering tools in the
pursuit of their research
and career objectives.

1) Evaluation of
thesis/project by the 3
(or more) members of
the thesis advisory
committee

1) GAC evaluation at
time of thesis defense.
2) Post-defense student
assessment by GAC
chair.

Students will develop
good oral and written
communication skKills.

1) Evaluation of written
thesis/project by the 3
(or more) members of
the thesis advisory
committee

2) Evaluation of oral
thesis/project defense
by the 3 (or more)
members of the thesis
advisory committee

1) Comprehensive and
oral exams by the GAC.
2) Record of publication
and presentation
collected by GAC chair.

Submitted by:




MS Mechanical 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

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)

Self-evaluation discusses cost effectiveness of the BS ME program not the MS ME program,
however, the committee believes that the argument could be made that the MS ME program is
cost effective given that the same faculty teach in the BS and MS program and that the
program allows for a 4+1 accelerated track as well as the more traditional track potentially
capturing additional students. A quick look at the majors by program shows, however, that
while the accelerated program has increased in the number of students, the traditional program
has seen a reduction in students giving basically no change in the number of MS students for
the past five years. The committee recommends looking for ways to increase the number of
MS students, both in the traditional and accelerated paths.

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)

| Tt is clear that SLOA is ongoing and active and has an impact on the program.

Student Success & Equity Feedback (narrative)

| Good discussion on student success and equity.

High-Impact Practices Feedback (narrative)

,?everal HIP practices have been practiced aad discussed.




Profile Feedback

Mission-Centric to College and/or UAF X | Unique within UA

Collaborative with other UA Programs Provides Job Placement for Graduates
Strong Post-Grad Success for Students Strong Service Teaching Component
Strong Ties to Community or Industry X

Financial Feedback

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

Dean Feedback

The MS Mechanical Engineering program is effectively and efficiently operated, and
valuable to the students. The trend towards a higher proportion of students opting for
the 4+1 program over the 2-year program is not surprising in today's climate. While |
agree that the program should seek to increase enroliment in both versions of the
program, bear in mind that most students will likely seek a professional degree.
Perhaps the 2-year program could be focused on students who are more likely to
continue towards a PhD.

Vice Provost Feedback

The SLOA plan is generally good with strong SLOs. SLO 1 is oddly written and it is not
clear what it is assessing. If it is time to completion/progress, that is not a SLO that can
serve as a KPA. If there are KPAs associated with that SLO, it is written too vaguely as
t understand what they are. Please revise (or eliminate ) SLO 1 for SLOA. 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 detail - 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
enrollment?
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