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Mechanical Engineering Fast Track Master’s Option 

 

Program Overview: The College of Engineering is proposing an accelerated master’s in 

Mechanical Engineering.  Highly-qualified and motivated undergraduates will be able to count 9 

credits of advanced engineering electives toward both the baccalaureate and master’s degrees.  

This type of accelerated program is quite standard.  It has been offered at the University of 

Alaska Fairbanks (UAF) since 2009, and it is offered at other institutions such as the University 

of Washington, Oregon State University, and the University of Nevada Las Vegas, to name a 

few.  These institutions allow a certain number of credits to be applied toward both the 

baccalaureate and the master’s degrees, but with strict admissions requirements, including GPA 

and a percentage of degree completion. Admission to UAA’s Fast-Track Master’s requires a 

minimum GPA of 3.25 after completion of 60% of the credits toward the baccalaureate degree, 

with at least 24 of those credits completed in residence.  This is the same general framework as 

the UAF Fast-Track Master’s.   

The UAA Mechanical Engineering (ME) Department conducted an extensive constituent survey 

in 2012 when designing the Master of Science Mechanical Engineering (MSME), which 

included current students, program alumni, and employers of mechanical engineers within the 

state.  The survey demonstrated the need for a second mechanical engineering master’s program 

in Alaska, resulting in the proposal and approval of the UAA MSME in 2013.  Given the 

successful implementation of the MSME, the UAA Mechanical Engineering industry advisory 

board enthusiastically supports the next logical development, i.e. the Fast-Track Master’s.  

Mission and Strategic Alignment: This program strongly aligns with the UAA 2017 Strategic 

Plan’s emphasis on Instruction, Research, and Educational Opportunities and Student Success.  It 

aligns with the UA Academic Master Plan’s emphasis on developing and enhancing programs to 

respond to state needs (Goal 4) and on advancing research, scholarship, and creative activity 

(Goal 2).  It strongly aligns with the Student Achievement and Attainment theme of Shaping 

Alaska’s Future, particularly in that it provides Alaskan students with a program of distinction 

similar to those offered nationally (Issue D), and it is expected to improve recruitment of the best 

Alaskan students into an Alaskan master’s degree program (Issues E and F).  It aligns with the 

Research and Development theme of Shaping Alaska’s Future, by increasing the number of top-

performing Alaskan students who pursue thesis-option master’s degrees (Issue E). 

Student Demand and State Needs: Data from past polls of Mechanical Engineering students 

suggest a high level of interest in an accelerated option.  Polls conducted by the faculty in 2013 

indicated that 68% of students polled were interested in such an option.   

Engineering is considered a high demand job area by the Alaska Department of Labor and 

Workforce Development, and it is an area in which the UA System is committed to producing 

more degrees.   

According to the Alaska Department of Labor and Workforce Development, engineering-related 

occupations are expected to generate more openings than any other science, technology, 

engineering, and math (STEM) category by 2018. In mechanical engineering, 17% of the 
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projected openings are related to growth, and 83% to replacement, as Alaska has relatively few 

young STEM workers.  Approximately 41% of Alaska’s STEM workforce were ages 45 to 64 in 

2008. 

A key benefit of the proposed Fast Track Master’s Option is that it targets the most academically 

talented Alaskan students who are already pursuing a BS in mechanical engineering and gives 

them incentive to pursue a master’s degree as well.  The Fast Track Master’s Option is expected 

to reduce “brain drain” within the state of Alaska by incentivizing these students to remain in the 

state for a master’s degree.  As stated in the attached support letter from a member of the ME 

Department and College of Engineering Advisory Boards, MSME graduates are more attractive 

to Alaskan employers and will make Alaskan engineering businesses more competitive.  

Enrollment Projections: In AY17, the BSME program produced 35 graduates, of whom 18 had 

a GPA greater than 3.25 as required for the Fast Track Master’s Option.  Assuming 

conservatively that approximately one quarter of eligible students choose to take this option each 

year, the program’s faculty expect at least 4-5 students to be admitted to the program each year.  

Most students are expected to take between one and two years to graduate.  

 Year 1 Year 2 Year 3 Year 4 Year 5 

Enrollment Headcount 5 9 13 17 20 

Graduates 0 1 4 6 9 

 

Student Opportunities and Student Success: The University will better serve its highest 

achieving students by providing this opportunity to earn both a baccalaureate and master’s 

degree, before graduates take on full-time employment.  The accelerated option is attractive for 

the reduced time-to-degree and overall cost to the student.  Moreover, while engineering 

graduates may enter the workforce with a baccalaureate degree, career advancement often 

correlates with graduate study.  

While many engineering master’s students choose to pursue a non-thesis master’s, this 

opportunity should lead more of the program’s very best students to select the thesis option and 

choose to pursue research with faculty members. 

Current Capacity and Quality: Both the BSME and the MSME at UAA are overseen by the 

UAA Mechanical Engineering Department.  Student advising is done by both department faculty 

and the UAA College of Engineering’s Advising Center.  Available space, equipment, and 

library resources at UAA are currently adequate for the delivery of both programs. 

Resource Implications: The accelerated option is a resource-neutral repackaging of the existing 

BS and MS degrees in Mechanical Engineering.  No additional faculty, space, equipment or 

library resources are needed.  The existing advising structures within the College of Engineering 

and the Mechanical Engineering Department will support students in this option. By increasing 

the pool of graduate students within the Mechanical Engineering Department, it is probable that 

the Fast Track Master’s Option will increase the department’s research capacity. 

UAA Mechanical Engineering Fast Track Master's Option Prospectus, Submitted July 2017 Page 6 of 14



Affected Programs: The proposed Fast Track Master’s Option repackages UAA’s existing BS 

in Mechanical Engineering (BSME) and MS in Mechanical Engineering (MSME).  There is no 

expected impact on the BS program.  The MSME enrollment is expected to increase as the result 

of this offering.  

The program faculty have informed their UAF colleagues about this proposal for a Fast-Track 

MS option similar to theirs. Since the Fast Track Master’s will only be available to UAA’s 

BSME students, UAF programs will not be affected. 

Program Accreditation and Special Certifications: The BSME is accredited by the 

Engineering Accreditation Commission (EAC) of ABET.  The MSME is not accredited by an 

outside body, which is not unusual for engineering master’s degrees.  The proposed Fast Track 

Master’s Option will not require additional accreditation, although ABET will be informed of 

this addition to UAA’s offerings. 

Program Student Learning Outcomes and Plan for Assessment: The BSME program has 

adopted the eleven ABET Student Learning Outcomes.  At the completion of the BSME 

program, students will have: 

a) an ability to apply knowledge of mathematics, science and engineering 

b) an ability to design and conduct experiments, as well as analyze and interpret data 

c) an ability to design a system, component, or process to meet desired needs within realistic 

constraints such as economic, environmental, social, political, ethical, health, and safety, 

manufacturability, and sustainability 

d) an ability to function on multi-disciplinary teams 

e) an ability to identify, formulate, and solve engineering problems 

f) an understanding of professional and ethical responsibilities 

g) an ability to communicate effectively 

h) the broad education necessary to understand the impact of engineering solutions in a global, 

economic, environmental and societal context 

i) a recognition of the need for, and the ability to engage in, life-long learning 

j) a knowledge of contemporary issues 

k) an ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice. 

The MSME program has adopted the following five Student Learning Outcomes.  At the 

completion of the MSME program, students are able to: 

a) Use in-depth methods of analysis. 

b) Demonstrate graduate-level mechanical engineering theory. 

c) Conduct advanced mechanical engineering research and applications. 

d) Apply graduate-level engineering theory to the design of mechanical engineering systems. 

e) Work effectively within the professional framework of organizations responsible for the 

practice of engineering. 
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Student work will continue to be assessed for the BSME in the program’s core courses, and 

graduate work, particularly theses and projects, will continue to form the basis for assessment of 

the MSME. 

Outline of Schedule for Implementation of the Program: 

Critical Milestone Date 

Admissions opens, first students enrolled January 2018 

First graduates expected May 2019 

 

Discuss eLearning Options, If Applicable: The BSME and the MSME are currently offered 

face-to-face on UAA’s main campus.  Both programs are extremely hands-on. The BSME 

features several upper-level lab and design experiences that require a face-to-face approach, and 

the MSME requires regular contact with an advisor. It is planned to offer the Fast Track Master’s 

Option primarily through face-to-face learning. 

Faculty and Staff: The proposed Fast Track Master’s Option will be overseen by the UAA 

Mechanical Engineering Department, whose faculty are already administering the BSME and 

MSME programs.  The ME Department currently has seven full-time tenured and tenure-track 

faculty with doctoral degrees in mechanical engineering and closely related fields.   

Supporting Documents: BOR PAR; Catalog Copy; Letter of support 
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MS, Mechanical Engineering Catalog Copy 

Admission Requirements 
Satisfy the Admission Requirements for Graduate Degrees. 

All students must hold a baccalaureate degree in an engineering or closely related 
discipline and submit to the UAA Office of Admissions:  

1. Graduate Record Examination (GRE) results, taken within five years prior to the 
application date. 

2. Three letters of recommendation from professors or other professionals particularly 
qualified to attest to the applicant’s qualifications for graduate study. 

3. A resume or curriculum vitae. 
4. A one-page personal statement discussing the applicant’s credentials and readiness 

for graduate studies. This is an opportunity for the applicant to share relevant 
information, qualifications and experience that would not be included with the UAA 
graduate application form or reflected on official transcripts. It is also the applicant’s 
opportunity to describe his or her desire and commitment to pursue graduate study 
in mechanical engineering. 

Current UAA baccalaureate students enrolled in engineering or a closely related 
discipline at the conclusion of their junior year may apply and be admitted to the MSME 
program. Students must complete their baccalaureate degree requirements before 
receiving the MSME. 

Admission Requirements, Fast Track MSME Option 
BSME students interested in pursuing an MSME degree are encouraged to discuss the 
Fast Track MSME Option with their academic advisor(s) and plan on applying for Fast 
Track MSME Option admission during their junior year. In addition to the Admission 
Requirements listed above (excluding the GRE requirement), the Fast Track MSME 
Option applicant must: 

1. Be a current student enrolled in the UAA BSME Program. 
2. Have completed 60% of the credits toward the BSME Program Requirements. 
3. Have a grade point average (GPA) of 3.25 or higher for all coursework completed at 

UAA. 
4. Have completed at least 24 course credits at UAA. 

Graduation Requirements, Thesis Option 

• Satisfy the General University Requirements for Graduate Degrees. 

• Complete the program requirements below. 

• Complete the thesis work approved in advance by the student’s graduate committee. 

 
Program Requirements 

Complete 12 credits from the following:      12 
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EE/ME A471: Automatic Control 
ME A608: Mechanical Vibrations 
ME A610: Biomechanics 
ME A615: Composite Materials 
ME A621: Engineering Finite Element Analysis 
ME A630: Advanced Mechanics of Materials 
ME A642: Advanced Fluid Mechanics 
ME A651: Aerodynamics 
ME A653: Renewable Energy Systems Engineering 
ME A655: HVAC Systems Optimization 
ME A659: Fracture Mechanics 
ME A660: Turbomachinery 
ME A664: Corrosion Processes and Engineering 
ME A672: Advanced Linear Systems 
 
Complete 12 credits of elective courses* (6 credits of 400- or 600-level 12 
mathematics or statistics courses are strongly encouraged)  

*Students admitted to the Fast Track MSME Option may apply up to nine (9) 
credits from the BSME. 

 
Complete 6 credits of thesis coursework:     6 
ME A699: Thesis 
 
Total Credits         30 
 
Candidacy Requirements 
 
To advance to candidacy, the student must complete: 

• All UAA requirements for Advancement to Candidacy 

• At least 9 credits of coursework from the approved Graduate Studies Plan. 

• A written thesis proposal, submitted to the student’s graduate committee at least 
one semester prior to the thesis defense, presenting evidence that the thesis 
requirements will be satisfied. The proposal will consist of an explicit problem 
statement, a literature review, and one or more sections describing the research 
and analytical methods that will be applied. The proposal is subject to approval 
by the student’s graduate committee following an oral presentation scheduled no 
sooner than two weeks after submission of the written proposal.  

 
Thesis Requirements 
 
The completed thesis must: 

• Describe how the work is associated with the current state of the art in the 
candidate’s graduate field of study. 

• Contribute to the body of knowledge in the candidate’s field of graduate study. 

• Be publishable in either peer-reviewed technical conference proceedings or a 
peer-reviewed journal as judged by the candidate’s graduate committee. 
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• Demonstrate command of knowledge and skills associated with the candidate’s 
program of graduate study. 

• Be defended by the student in an oral presentation to the candidate’s graduate 
committee. 

 
A total of 30 credits is required for the degree. 
 
Graduation Requirements, Non-Thesis Option 

• Satisfy the General University Requirements for Graduate Degrees. 

• Complete the program requirements, and complete one of the following: 
o A comprehensive written examination set by the student’s graduate 

committee. 
o A project fulfilling the project requirements below and a comprehensive oral 

exam set by the student’s graduate committee. 

 

Program Requirements 

Complete 15 credits from the following:      15 
 
EE/ME A471: Automatic Control 
ME A608: Mechanical Vibrations 
ME A610: Biomechanics 
ME A615: Composite Materials 
ME A621: Engineering Finite Element Analysis 
ME A630: Advanced Mechanics of Materials 
ME A642: Advanced Fluid Mechanics 
ME A651: Aerodynamics 
ME A653: Renewable Energy Systems Engineering 
ME A655: HVAC Systems Optimization 
ME A659: Fracture Mechanics 
ME A660: Turbomachinery 
ME A664: Corrosion Processes and Engineering 
ME A672: Advanced Linear Systems 
 
Complete the following course: 
PM A601: Project Management Fundamentals 
 
Choose one of the following:       15 

Complete 15 credits of elective coursework* 
Complete 12 credits of elective coursework* and 3 credits of ME A686 
*Students admitted to the Fast Track MSME Option may apply up to nine (9) 
credits from the BSME. 

 
Total Credits         30 
 
  

UAA Mechanical Engineering Fast Track Master's Option Prospectus, Submitted July 2017 Page 11 of 14

https://catalog.uaa.alaska.edu/graduateprograms/degreerequirements/


Project Requirements 
The project must solve a practical engineering problem to the extent that original 
developments by the student are evident in the project report. 

• The project problem and solution must be explained in the context of the current 
state of the art by means of a thorough review of pertinent literature. 

• The project must include advanced technical components directly involving 
modern practice of mechanical engineering. 

• The project must have sufficient scope to clearly demonstrate the student’s 
advanced technical expertise in mechanical engineering. 

• The project report must demonstrate command of knowledge and skills directly 
associated with the student’s graduate program of study. 

• The written project report, in the judgment of the student’s graduate committee, 
must be publishable in the proceedings of a mechanical engineering specialty 
conference. 

• The project proposal, submitted prior to enrolling in ME A686, must present 
evidence that the above requirements will be satisfied and will generally consist 
of an explicit problem statement, a literature review, and one or more sections 
describing the information and analytical methods to be applied. 

• The project is to be orally presented to the student’s graduate committee. 
 
A total of 30 credits is required for the degree. 
 
Student Learning Outcomes: 
In keeping with the program objectives, the expected student learning outcomes of the 
UAA MSME program include an ability to: 

• Use in-depth methods of analysis. 

• Demonstrate graduate-level mechanical engineering theory. 

• Conduct advanced mechanical engineering research and applications. 

• Apply graduate-level engineering theory to the design of mechanical engineering 
systems. 

• Work effectively within the professional framework of organizations responsible 
for the practice of engineering. 
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MS, Mechanical Engineering New Course Descriptions 

ME A672: Advanced Linear Systems 
Presents a state space linear algebra approach to multiple input, multiple output 
systems. Concepts of controllability and observability motivate design techniques for 
optimal open loop and closed loop systems. Analysis and design of optimal feedback 
control systems and design of observers and estimators are presented. 
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July 3,2017 

Mr. Sam Gingrich, Chancellor 
University of Alaska Anchorage 
Office of the Chancellor 
3211 Providence Drive, ADM 216 
Anchorage, Alaska 99508 

Re: UAA Mechanical Engineering Fast Track Masters Program 

Subj: Letter of Support 

Dear Chancellor Gingrich, 

This letter supports the addition ofa Fast Track Masters (FTM) program for the UAA Department of 
Mechanical Engineering. This program offers numerous benefits with no drawbacks and should be 
adopted as soon as possible. 

Here are some of the many benefits: 

•  FTM is significantly faster and less expensive for the student, which should significantly increase 
enrollment in the MSME program. 

•  Graduate students in the FTM program will complete in three semesters instead of four semesters 
currently required. On average, students will fmish in % the time and professors will be able to 
interact with 33% more grad students. 

•  FTM will improve the throughput ofthe MSME program with no new faculty, staff, or funding. 
•  FTM motivates potential grad students to stay in Anchorage, thereby reducing our "brain drain". 
•  MSME graduates are more attractive to Alaskan employers: FTM grads will be very employable. 
•  Producing more MSME graduates in Alaska will eventually make Alaskan engineering  

businesses more competitive.  
•  MSME graduates are more likely to become major Alumni donors as they advance financially. 
•  Eventually, UAA MSME graduates will become good candidates for our engineering advisory 

boards. Ultimately, this will strengthen the entire UAA College ofEngineering program. 

I encourage you to add the Mechanical Engineering Fast Track Masters Program to the other fine 
offerings at the UAA College ofEngineering. 

Best Regards, 

nthaler, 
Colldge ofEngineering Advisory Board member 
Mechanical Engineering Advisory Board member 

1180 Shore Drive 
Anchorage AK 99515 

morgenthaler@gcLnet 
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