
In response to the comments in the previous review: “the PAIR Data shows that majors have declined 
from 256 in 2018 to 155 in 2022”. This trend was consistent college-wise and partly related to Covid-
19 in 2020-2023. The decline in the BS majors began to revert from 131 (2023) to 144 (2024). 
In response to the “High-Impact Practices Feedback”: The department continues to assess capstone 
projects with mixed rubrics. 

Mechanical Engineering - Bachelor of Science 
Current Compliance Year: 2024-2025 
Full review 

Resources 
Before completing this form: 

● Review the resources available to assist you. 
● The link in WorkZone directs you to your program’s folder for this year’s review, 

which includes: 
o A full copy of your previous report with the SLOA of record attached. 
o A folder with previous SLOAs as individual documents. 

● 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): 
 

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,"Clear, concise presentation of findings" 



3/14/2021: removed ESM 450 from the graduation requirements and the minimum required graduation 
credits are 127-128 (reduced from 130-131). 
ME 321 machine shop elective 

The program shows strong alignment between the plan, the results, and the analysis done by the 
program. The curricular changes made are directly tied to outcomes assessment and analysis. The 
program has a good mix of direct and indirect learning outcomes and assessments; such as ME 408 
as an additional prerequisite to give students experience and skill prior to being expected to use it 
with more depth around system dynamics. The committee does encourage discussion about the 
actual assessment practices used by the program, though it is stated that there are several tools 
used for student assessment, it feels that added information regarding rubrics and how they are use 
for consistency would contribute nicely to the understanding of assuring students meet the SLOA 
plans. 

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

We collect four different types of data for assessment: Faculty Course Assessment Reports (FCAR) 
capstone design projects, senior exit surveys, and NCEES exam results. 
FCAR are created for each required course in our major curriculum, conducted by the course instructor, 
and analyzed by the ABET coordinator every other time each course is taught. The FCAR has 
quantitative results in 4 levels for specific assessment tools corresponding to each relevant ABET 
student learning outcome; usually 2-3 tools per course. The FCAR also implements the “close in the 
loop” mechanism, by which the instructor addresses the suggested actions from the previous instructor, 
lists the actions implemented at the end of the semester the current class is taught, and suggests to-do 
actions for future improvement. The ABET coordinator book-keeps the FCAR to ensure continuous 
and persistent implementation of the closed-loop mechanism throughout the assessment. 
The 2-semester senior capstone design sequence culminates with a final oral presentation, a written 
report, and a 3-minute general audience video. Written reports are technical writings that include 
discussions of industry standards and design constraints, as well as project management (e.g., timelines 
and budgets). Oral presentations and written reports are scored on individual rubrics with items in both 
technical content and presentation clarity. The video is aimed at a general audience (e.g. high school 
students on YouTube); each video summarizes the purpose, approach, and results of the project in an 
engaging and informative manner. Videos are scored on a 10-point scale. 
An exit survey is conducted of every student who passes the second capstone design class ME487. The 
survey asks questions in four major areas: undergraduate curriculum, ABET learning outcomes, career 
preparation, and strength/weakness free-form responses. The 7 ABET learning outcomes are directly 
surveyed with 7 specific questions. A rate of 70% or greater in agreement with the question was 
determined to be a success; and this goal was met for all students learning outcomes. 
All graduating students take the nationally-administered NCEES Fundamentals of Engineering exam; a 
5-hour exam with 14 content areas covering the fundamental technical areas of Mechanical 
Engineering. Summary yearly exam results are used to assess student outcomes in those 14 areas, 
which are mapped to some of the specific outcomes in the SLOA and the ABET assessment report. 

 
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: 

 

 
Supporting Documents 





The decline in degrees awarded is propagated from the declined number of majors presented in 2020-
2022. 

The percentage of  awarded with a BS degree shows an uptrend, climbing from 3.57% before 
2022 to 14.7% (2022), 27.8% (2023), and 21.4% (2024). The  pass rate also increased in these 
years. 

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. 

 

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

 

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 recognizes the high impact practices shared by the Mechanical Engineering BS 
program. Longer duration really does give students time to create a relevant project and then reflect 
upon its outcome. The committee would also like to commend you upon the acts of evaluating 
projects through the use of several rubrics that assess different sections is also thorough and 
commended upon. 

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  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)  

Undergraduate Research    



(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

(250 Word Limit) 

Capstone courses and projects. 
The 2-semester senior capstone design sequence culminates with a final oral presentation, a written 
report, and a 3-minute general audience video. Written reports are technical writings that include 
discussions of industry standards and design constraints, as well as project management (e.g., timelines 
and budgets). Oral presentations and written reports are scored on individual rubrics with items in both 
technical content and presentation clarity. The video is aimed at a general audience (e.g. high school 
students on YouTube); each video summarizes the purpose, approach, and results of the project in an 
engaging and informative manner. Videos are scored on a 10-point scale. 

(250 Word Limit) 

Collaborative Assignments & Projects 

 
Undergraduate Research 

 
Diversity/Global Learning 

 
ePortfolios 

 
First Year-Seminars & Experiences 

 
Writing-Intensive Courses 

 
Service-Learning and/or Community-based Learning 

 
Internships 

 
Capstone Courses & Projects 

 
Other or None of these (explain) 

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 SCH/FTE ratio for the ME BS Program is calculated as: 
21-22: SCH = 1161, FTE = 6.34, SCH/FTE = 183 
22-23: SCH = 845, FTE = 6.66, SCH/FTE = 127 
23-24: SCH = 798, FTE = 7.76, SCH/FTE = 103 
Cost-effectiveness can be quantified when a reference comparison is available. 

The mission of the Mechanical Engineering Department at UAF is 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. The value of the ME BS 
Program to the mission is reflected in our Program Educational Objectives (PEOs), which address the 
UAF mission statement and strategic goals. The PEOs are continuously evaluated by various program 
constituencies, including students, the Industrial Advisory Committee, employers, and alumni. 
The program’s impact on institutional priorities can be exemplified by the annual senior exit survey 
results. The results show that the ME BS Program provides students with (1) knowledge of how to 
apply mathematical and scientific principles to engineering problems, (2) the techniques needed to 
perform both analysis and design for engineering projects, and (3) an ability to communicate 
engineering concepts in both oral and written form. 

The University of Alaska Anchorage (UAA) and the University of Alaska Fairbanks (UAF) both offer 
mechanical engineering BS programs, but they differ in their curriculum, research, and focus: 

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? 

 
Program’s Value to Mission (250 Word Limit) 

● Describe how the program aligns with the UAF’s mission and strategic goals 
● Highlight unique contributions the program makes to UAF’s overall objectives 
● Use examples to illustrate the program’s impact on institutional priorities. 

 
Duplicative Programs (250 Word Limit) 

● Identify any duplicative programs within UAF or the UA System 
● Discuss the relationship between your program and these duplicative programs. 
● Explore areas for collaboration or consolidations to enhance efficiency 



1. Every year the capstone design class solicited design questions from the local community, other 
disciplinary departments, and industrial sectors in Alaska (aka “contractors”). Students who passed the 
class were able to deliver a functional prototype to the contractors. 
2. Faculty-led undergraduate research on issues such as energy, greenhouse, and thermofrost with local 
and national partners. The efforts led to extending the heat/thermal regimes to Greenhouse for 
agricultural applications in Alaska, engaging in an interstate research project on CO2 sequestration 
(pipelines profile design and evaluation, economy analysis, environmental impact, etc.), and assessing 
new designs that address thermofrost in the arctic regions. 

Eight alumni responded to the alumni survey conducted in 2022-2023. The years of graduation 
represented spanned from 2010 to 2018. The alumni responses also skewed more positively toward 
present core knowledge, and less positively toward utilizing their UAF degree as a springboard to 
continued growth. The implication of the survey results addresses the ME BS Program Education 
Outcomes (PEOs). 
1. Compete successfully on the world stage at the professional level 
2. Understand the significant local, regional, national, and global issues facing humankind 
3. Continue to develop as engineers through lifelong learning 
4. Serve as resources of technical knowledge for the state as well as the nation, especially with 
respect to extreme latitude issues 
From the small sample size we have, it is clear that PEO #1 and #2, which correlate with present 
knowledge, are being well met in the opinions of both employers and alumni. PEO #3 and #4, which 
correlate with pursuit of further knowledge, are being satisfactorily met, but are also being ranked as 
lower in importance to both employers and alumni. 

Cheng-fu Chen 

 
 

Community or Other Partnerships (250 Word Limit) 
● Outline key partnerships within community organizations, businesses, or other educational 

institutions. 
● Explain how these partnerships benefit the program and its students 
● Provide examples of collaborative projects or initiatives that have been successful 

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

 
Post-Graduate Success (250 Word Limit) 

 
Submission 
Submitter & Collaborator Names 

UAA's program focuses on hands-on learning and professional networking, while UAF's program 
emphasizes cold-climate engineering. UAF's curriculum includes courses on unmanned aircraft 
systems, dynamics of machinery, and mechanical engineering thermodynamics, and largely engages 
students in undergraduate research through research grants, senior capstone project designs that 
frequently collaborate with industrial partners and other interdisciplinary programs, and undergraduate 
research and scholar award (URSA) grants. 
UAA tends to focus on professional and vocational programs, while UAF is a research-focused 
institution. 
Employers in Alaska prefer mechanical engineering graduates from the state, especially from UAF, 
because of their knowledge of cold climates. 



cchen4@alaska.edu 
Submitter Email 





 
Students will have an 
understanding of 
professional and ethical 
responsibility, and a 
knowledge of 
contemporary issues. 

Student assessment via 
FCAR. 

National Council of 
Examiners for 
Engineering and 
Surveying (NCEES) 
Fundamentals of 

Engineering (FE) Exam 

FCARs are generated on a 
two-year rotating cycle by 
faculty responsible for each 
required course; and 
collected and analyzed by 
the ABET coordinator. 

FCAR results and 
assessment analyses are 
evaluated by entire faculty in 
department meetings, and 
summarized by the ABET 
coordinator. 

  FE exams results are initially 
compiled and analyzed by 
Prof. David Denkenberger 
(Mechanical Engr.) 
Summaries are then 
provided to, and discussed 
by the entire faculty at end-
of-year accreditation 
meetings. Plans for initiating 
any changes (if necessary) 
or determined for the 
subsequent academic year. 

 
Submitted by: Cheng-fu Chen 



The program received no major feedback in the last review, but it acknowledged the declining number 
of majors from 256 (2018) to 155 (2022), aligning with broader college trends and COVID-19 impacts. 
Enrollment has shown a partial rebound, increasing from 131 (2023) to 144 (2024). The department 
continues refining its capstone assessment process with mixed rubrics, improving project evaluation 
methods. 

The program collects four types of assessment data: Faculty Course Assessment Reports (FCARs): 
Conducted every other time a course is taught, tracking assessment tools for each ABET learning 
outcome; Capstone Design Projects: Evaluated based on technical reports, oral presentations, and 
public-friendly video summaries; Senior Exit Surveys: Assessing student perceptions of preparedness 
and effectiveness of learning; and NCEES Fundamentals of Engineering (FE) Exam: Used to evaluate 
core technical competencies. The program shows a strong alignment with its assessment plans, and all 
ABET outcomes achieved at least a 70% satisfaction rate in exit surveys. 

Data trends show a stable persistence rate. Generally strong and improving, particularly among  
students. Student credit hours are declining due to lower enrollment with a notable decrease from 256 
(2018) to 155 (2022), although recent numbers indicate a slight recovery. Positive trend in  
enrollment and graduation, with  graduates increasing from 3.57% (pre-2022) to 21.4% (2024). 
The department acknowledges these trends and is monitoring them closely. 

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 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) 

 
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 x Missing a Direct Measure  
Missing Active Verbs  Missing Curricular Connection  
Missing Collaboration within Department    

 
Student Learning Outcomes Assessment Feedback (narrative) 

 
Student Success & Equity Feedback (narrative) 



Department uses a two-semester design sequence culminating in technical reports, presentations, and 
public-accessible videos. Program integrates collaborative assignments and projects into coursework, 
particularly the capstone. Undergraduate students are encouraged to engage in faculty-led projects on 
energy, greenhouse engineering, and arctic infrastructure. Senior capstone projects, that are service-
learning based and involve industry partners, typically address diversity & global learning. Program 
supports UAF’s focus on cold-climate engineering and applied research. 

High-Impact Practices Feedback (narrative) 

 
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 x 
Strong Ties to Community or Industry x   

 
Financial Feedback 

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

 
Dean Feedback 
Mechanical engineering is CEM's largest undergraduate engineering program, similar to 
most other universities across the nation. Program enrollment declined after COVID, but 
has been trending upward over the past two years. The program recently went through 
the ABET accreditation process, and modified its handling of the senior capstone course 
as a result. The program has a strong set of student learning outcomes that are well-
tracked. As with all of our programs, I encourage program faculty to focus on enrollments 
in the future. 

 
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 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 address equity gaps and increase enrollment and the number of graduates? 




