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Abstract

Program Goals and Outcomes

United States-based mechanical engineers (ME) must possess skills that exceed their
counterparts from other countries so that they can be competitive in a global
environment. The Mechanical and Aerospace Engineering (MAE) program at West Virginia
University (WVU) implements continual improvement through ABET, student, faculty, and
Visiting Committee feedback. Feedback from these constituency groups have all
suggested a needed curriculum change. The NSF report “The "5XME" Workshop:
Transforming Mechanical Engineering Education and Research in the USA” identified that a
ME of the future need a core set of ME courses with subsequent specialization in a specific
area of ME. Additionally, students need more hands-on experience throughout the
curriculum to tie theory to application. The ME program at WVU is redesigning the
curriculum to provide students with the skills needed to solve present and future societal
needs while competing in an global market. Curricular changes have been in development
over the last three years and major curricular changes are to take place during the present
academic year for both the mechanical and aerospace programs.

Curricular changes are driven by two main goals:
1) Provide students with more flexibility in selecting certain areas of specialization to
customize their career path. Student feedback has identified that many students know the
area of ME that they want to pursue. Surveys of alumni and the MAE Visiting Committee
has reinforced the need to provide expertise in a specific area of ME. By the time the
students are juniors, they generally have co-op or internship experience and leverage
technical electives to position themselves to secure the best opportunities when they
graduate. The present curriculum may limit their ability to gain as much depth in a specific
area of ME.
2) Offer students more opportunities of "simulated engineering practice" through
hands-on projects integrated throughout the curriculum. While the present curriculum
provides a good mix of theory and hands-on experience, students and alumni surveys have
identified that there are limited opportunities at the sophomore and junior levels.
Changes are being made to integrate sophomore and junior students into the senior
capstone design courses. Existing sophomore and junior courses are being targeted to
integrate more design-related homework problems and projects into the assignments.
Implementing these changes will enhance the overall learning of the students, and will
facilitate students to be more competitive and more successful in their engineering
careers. Students will have the breadth of knowledge needed to succeed as a mechanical
engineer and the depth of knowledge to succeed in an international marketplace. The
underlying premise of these changes is a student that is can think in a creative manner and
solve complex problems in a team environment.
The MAE Department is expanding its global engagement through AE and ME
Department-to-Department specific study abroad programs in Argentina, Brazil, India, Italy,
Mexico, Spain, and the United Kingdom. Individual MAE students who engage in studying
abroad are also eligible for a Certificate of Global Competency from WVU which involves an
experiential learning activity while all MAE students benefit from a multicultural
experience that students from these host institutions bring to WVU.

Background
WVU is a land grant institution and the state’s flagship institution with the mission of
educating students to meet national and global needs. Within the Statler College of
Engineering and Mineral Resources at WVU, the MAE Department works to meet this
mission through educating engineers by providing skills needed to succeed in industry,
government service, or to pursue advanced studies.
The MAE program is redesigning the curriculum to provide students with the skills
needed to solve present and future societal needs while competing in an international
environment. The impetus of these changes arose from the annual ABET assessments
conducted over the last decade. Feedback during this process highlighted that the
present ME curriculum at WVU would not meet future societal needs and changes were
required to provide students with the skills needed for them to be successful. Through
internal Departmental discussions, interaction with the MAE Visiting Committee, surveys
of students, surveys of alumni, and surveys of our students employers it became evident
that the MAE Department needed to provide a basic ME foundation with specific
expertise in an area that the student wished to pursue as a career.
The NSF report “The "5XME" Workshop: Transforming Mechanical Engineering
Education and Research in the USA” solidified the MAE constituency feedback of needing
greater depth of knowledge in a specific area of ME. Additionally, this report identified a
ME of the future needs five times (5X) the skills of those engineers from other countries
since these engineers are only one-fifth the cost of United States-based engineers.
Moreover, this report identified students need more hands-on experience throughout the
curriculum to tie the theory to application.
A core set of ME courses, with subsequent specialization in a specific area of ME, have
been identified. A design spine is being integrated into the curricular changes to provide
more hands-on experience to tie theory to application.

Program Design
All students pursuing an engineering degree at WVU are required to take the same
mathematical, science, and freshman engineering courses as required by the Statler
College. Additionally, seven courses must be taken as part of the general education
curriculum of the University. Students pursuing a ME degree will take the same core
ME courses that have been identified as fundamental to any ME.
Five different specialty areas have been identified to leverage the MAE Department
expertise and research interests along with regional and national needs. These areas
include:
Design and Manufacturing – this area is a “traditional” ME program and is the
present ME program at WVU. This area incorporates diverse ME topics without specific
emphasis and will be leveraged for the dual AE-ME degree.
Energy – West Virginia is an energy producing state and its, and surrounding states,
future will depend on improving and developing new processes to increase efficiency
and reduce emissions using these energy sources.
Materials – Advancing innovation will depend on the development of new
materials, processes, and quantification techniques. WVU has target materials research
as a key area to help stimulate economic growth within WV.
Controls and Systems– The AE and ME programs at WVU have great hands-on
expertise in the area of controls and is expanding this area to leverage systems to
further WV industry needs and to further space exploration.
Bio-engineering – WVU has an excellent Medical School and serves a large portion
of the residents of WV via rural medicine. The Statler College is expanding its Bioengineering area through the development of a Bio-engineering degree program. The
ME program looks to leverage these courses to develop a specialty area within ME to
prepare interested students for a career in the medical profession.
Design and Manufacturing

Hands-on Design Spine

Dynamics and Strength Lab, Electrical
Circuits, Applied Thermodynamics ,
Thermal and Fluids Lab, Dynamics of
Machines, Manufacturing Processes,
Machine Design, Heat Transfer,
Advanced Mechatronics, Vibrations
3 Tech Electives

Capstone Design
Machine Design
Heat Transfer
CAD/FEA
Materials

Intermediate Mechanics
Numerical Analysis

Fundamentals of Chemistry, Dynamics
and Strength Lab, Electrical Circuits,
Manufacturing Processes, Heat
Transfer, Crystal Chemistry and
Materials Thermo/Kinetics, Physical
Properties of Materials, Material
Science
3 Tech Electives

Energy
Core ME Curriculum
Mechatronics, Statics, Dynamics,
Mechanics of Materials, Materials,
Numerical Analysis, Thermodynamics,
Fluids, CAD/FEA, Controls, Senior
Capstone Design
2 Tech Electives

Applied Thermodynamics , Thermal
and Fluids Lab, Heat Transfer
8 Tech Electives

Mechatronics
Controls and Systems
Dynamics and Strength Lab, Electrical
Circuits, Applied Thermodynamics ,
Thermal and Fluids Lab, Heat Transfer,
Advanced Mechatronics, Vibrations
5 Tech Electives
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Administrative work is underway to implement these changes through WVU Faculty
Senate and include development of three or four courses for the materials area. One of
these courses will be targeted as a general introductory course taken by all ME students
while the remaining courses are for junior and senior level materials area students. Senior
level courses may be co-listed as masters-level.
A vibrations course is under development to provide dedicated coverage to this topic
area. Prior curricular changes integrated vibrations into other courses but these prior
changes did not afford sufficient breadth or depth of these concepts to the students.
The aerospace engineering program is undergoing a review of AE specialty areas and
will be integrated in the ME specialty programs to leverage courses and to continue the
dual degree AE/ME program.
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