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The West Virginia Consortium for Undergraduate Research and Engineering (CURE) was created by the West Virginia legislature in 2006 to increase West Virginia’s capacity for high quality engineering instruction and research; to increase access throughout the state to high quality instruction and research opportunities in science, technology, engineering, and mathematics; and to stimulate economic development throughout West Virginia by increasing the number of professional engineers available to business and industry.  The ability of students to succeed in engineering programs at institutions of higher education is central to these objectives.  For students to succeed, they must be properly prepared, and institutions must have sufficient resources to support engineering programs.  
This report summarizes the current status of undergraduate engineering programs, students, and faculty at West Virginia University, West Virginia University Institute of Technology, and Marshall University.  The report relies on each institution’s responses to a questionnaire and information available on their websites. 
Engineering Education
Engineering requires in-depth knowledge of mathematics and science to analyze and solve problems.  In modern engineering, students innovate and transform scientific discovery for practical applications.  Therefore, higher education institutions must provide students with the research skills to generate new knowledge, the skills to solve problems through existing knowledge, and the training to work in industries that draw on an engineering background.  

In comparison to engineering, technology places more emphasis on utilizing existing technologies.  The state needs graduates able to operate and maintain existing technology and graduates able to apply mathematical and scientific knowledge to engineering problems.  WVU, WVU Tech, and Marshall address the state’s various needs through their different missions, programs, facilities, and faculty.
Engineering Education in West Virginia

Public colleges and universities in West Virginia offer students the opportunity to major in standard engineering programs, including civil engineering, chemical engineering, computer engineering, electrical engineering, and mechanical engineering.  In addition, specialized programs such as aerospace engineering, mining engineering, and petroleum and natural gas engineering are available.  (See Appendix 1 for a complete list of majors offered by each institution.)  There are currently 2,569 students enrolled in undergraduate engineering programs at WVU, WVU Tech, and Marshall.  Of this total, 2,092 students are enrolled at WVU; 332 at WVU Tech; and 145 at Marshall.  (See Appendix 2 for more detailed information about student enrollment at each institution.)  
Student Preparedness
Engineering students encounter a rigorous first year at college, for which their high school experience may not have adequately prepared them.  Students are expected to take challenging math and science courses, introductory courses for engineering, and general education courses.  (See Appendix 3 for first-year student course schedules recommended at each institution.)  High percentages of students do not return for the second year of engineering courses, a problem common in engineering programs across the country.  On average, approximately 50% of students who enter engineering or pre-engineering programs as first-year students graduate with engineering degrees.  (See Appendix 4 for attrition rates by institution and year.)  
Representatives from WVU, WVU Tech, and Marshall have outlined the education necessary for students to succeed in undergraduate engineering programs and have identified a number of additional factors that inhibit student success.  There is a consensus that high school courses often provide inadequate preparation for the rigorous mathematics and science courses required of engineering students.  Students need more challenging math and science course work and to develop better study skills and work habits while they are in high school. (See Appendix 5 for the qualifications high school graduates should have to be prepared for undergraduate engineering programs at each institution.)  
Student Retention

Among students enrolled in undergraduate engineering programs, a number of factors contribute to the high number of students who elect to change majors or decide to withdraw from school.  Erroneous expectations about the challenges and workload of engineering programs and frustration with the amount of time required for foundational coursework before students begin to work on engineering problems may contribute to student attrition.  Responses from WVU and WVU Tech also suggest that students may enroll in engineering programs because of external or familial pressures, rather than the individual student’s interest, and may not remain in the program if they have the option to change majors. (See Appendix 6 for factors that prevent students from continuing in engineering programs.)  
There is a national emphasis on increasing student retention and graduation in engineering programs, and each West Virginia institution is engaged in efforts to improve retention.  Since many students encounter difficulty with the level of mathematics required in engineering, institutions offer math intervention, tutoring, or extra courses; they have increased the minimum ACT score and the level of high school math required for students to enter the programs; and/or they have developed different tracks for students according to their level in mathematics.  To generate support networks and motivate students, programs seek to increase contact between faculty advisors and mentors, to involve first-year students in engineering clubs and organizations, and to increase students’ understanding of engineering through orientation courses and employment information.  (See Appendix 7 for institution-specific lists of efforts to improve student retention.)
Alternative Engineering Education
Some students who plan to major in engineering discover that they are more interested in or qualified for the application of engineering principles, which is taught in engineering technology programs.  Students overwhelmed by the mathematical and scientific coursework required in engineering programs may thrive in a hands-on educational environment that teaches them to use engineering principles.  WVU Tech collaborates with the WVU Tech Community and Technical College (CTC) to advise students about associate and baccalaureate engineering technology programs, which are accredited by TAC-ABET.  Through this agreement, students enrolled at WVU Tech can easily transfer into engineering technology programs at the CTC.  Accredited associate degree (AS) programs at the CTC include Electrical Engineering Technology, Mechanical Engineering Technology, Drafting and Design Engineering Technology, and Civil Engineering Technology.  Students who earn these degrees can continue their education to earn TAC-ABET accredited baccalaureate (BS) degrees in Electrical Engineering Technology or Engineering Technology, which has several areas of emphasis.  Transfer students have been very successful in completing these degrees and have attained immediate employment at high salaries.  The job placement rate of engineering technology graduates of the CTC (both AS and BS) ranges from 90 to100 percent each year.
Engineering Program Collaborations

Collaborations between institutions can reduce the overall amount of financial funding required to serve the needs of engineering students and programs across the state.  Current collaborations between engineering programs in West Virginia include the WVU Tech Civil Engineering program (BSCE) at Marshall, the 4+1 Civil and Mining Engineering program with dual degrees granted by WVU Tech and WVU respectively; a 3+2 Physics and Mechanical Engineering program with dual degrees granted by WV Wesleyan and WVU respectively; and the engineering technology transfer program between WVU Tech and the WVU Tech CTC (described above).  (See Appendix 8 for descriptions of individual collaborative programs in WV.)
One unique collaborative effort deserves special note.  A statewide Engineering Transfer Group Agreement allows students in WV to earn an undergraduate engineering degree by transferring to WVU or WVU Tech after completing up to two years of coursework at one of ten other WV institutions.  This program ensures a common curriculum for the first two years of the engineering programs and establishes course equivalencies so that credits transfer easily from participating institutions into engineering programs at WVU and WVU Tech.  The statewide Engineering Transfer Group Agreement has been very effective at meeting the needs of engineering students across the state and could be expanded to include additional higher education institutions in WV.  In order to maintain ABET accreditation, the degree-granting institution must be able to verify that the coursework completed by students prior to transferring is equivalent to the requirements at the accredited institution; consequently, final course review and approval is handled by WVU or WVU Tech.  With additional funding this program could increase its services to meet state needs’ more effectively.  (See Appendix 8 for a more detailed description of this collaborative program.)
Engineering Faculty

Qualified faculty members are essential to the state’s ability to provide quality engineering programs.  As of the fall of 2006, 142 full time, tenure track faculty members were employed by the state’s engineering programs:  113 at WVU, 22 at WVU Tech, and 7 at Marshall.  An additional 84 employees work as non-tenure track faculty or researchers:  80 work at WVU, most as academic professionals; 1 is a visiting professor at WVU Tech; and 3 are adjuncts at Marshall.  (See Appendix 9 for faculty by institution and department.)  Additional hiring will be necessary to maintain and expand engineering programs in the state.  WVU anticipates hiring 8 faculty members by 2008-09, WVU Tech 11, and Marshall 5, for a total of 24 faculty hires, 16 to replace faculty who resign or retire and 8 for new positions.  The number of needed hires may increase since these projections do not include unanticipated resignations.  (See Appendix 10 for potential hires by institution and department.)
Although the challenges to hiring desirable faculty members vary according to each institution’s mission and its expectations of faculty productivity, each West Virginia institution reports that low faculty salaries make it difficult to recruit new hires.  Potential hires are also confronted with outdated teaching laboratories, limited computer resources, and/or inadequate research facilities.  Because of the need to increase starting salaries in order to recruit new faculty, WVU and WVU Tech are also encountering salary compression or inversions, which decrease the morale of current employees.  As Marshall’s program grows and additional hires are made, salary compression may become a problem there as well.  (See Appendix 11 for specific concerns related to entry salaries, salary inversion, facilities, and start-up support at each institution.)
Conclusion

The obstacles facing the state as a whole include preparing high school students for engineering programs, recruiting students to study engineering in the state, and strengthening support networks to increase graduation rates, but each institution also faces unique challenges.  WVU identifies low faculty salaries as its most significant problem:  in order to retain highly-qualified teaching and research faculty, the College of Engineering and Mineral Resources struggles annually to reduce salary compression.  WVU Tech sees low student enrollment as its greatest obstacle, and the institution has been recruiting aggressively.  In addition to increasing recruitment and retention in STEM programs, Marshall needs new faculty positions and equipment to build its engineering program.  Each institution continues to seek grant funding to support its STEM efforts.  (See Appendix 12 for descriptions of institutional efforts to address these challenges.)  

Efforts to increase the recruitment and retention of students in the engineering programs at WVU, WVU Tech, and Marshall should be further enhanced.  Developing a Governor’s STEM or Engineering Academy could enhance the educational preparation of high school graduates and students’ interest in entering engineering programs.  The statewide Engineering Transfer Group Agreement could be expanded to provide more WV students the opportunity to earn an undergraduate engineering degree.  Additionally, the collaborative relationship between WVU Tech and the WVU Tech CTC offers a model for preparing undergraduate students for employment in engineering fields if they depart traditional engineering programs.  This transfer program could be replicated through collaborative agreements with both WVU and Marshall to allow engineering students the opportunity to transfer into engineering technology programs at the CTC.  These collaborative programs would result in a greater number of graduates in the state with engineering backgrounds and would help fill the demand of the region’s businesses and industries for more technical graduates.
The state can be most effective in supporting engineering programs, students, and faculty by providing dedicated funding for salaries, building renovations, and equipment.  Increased salary funding is clearly the primary request of all programs.  In addition to providing annual raises, institutions need to be able to offer competitive salaries, prevent salary inversion, hire new positions, and provide administrative and technical support for engineering programs.  (See Appendix 13 for each institution’s list of desired assistance from the state.)  
Appendix 1:  Majors Available
	Major
	WVU
	WVU Tech
	Marshall

	Pre-Engineering
	
	X
	X

	General Engineering 
	X (first-year track)
	X
	

	Engineering
	X (first-year track)
	
	X

	Pre-Biometric Systems
	X
	
	

	Pre-Computer Science
	X
	
	

	Aerospace Engineering
	X
	
	

	Biometric Systems
	X
	
	

	Chemical Engineering
	X
	X
	

	Civil Engineering
	X
	X
	X (WVU Tech classes offered on Marshall’s campus)

	Computer Engineering
	X
	X
	

	Computer Science
	X
	X
	X

	Electrical Engineering
	X
	X
	

	Industrial Engineering
	X
	
	

	Mechanical Engineering
	X
	X
	

	Mining Engineering
	X
	X (with WVU, 1 add’l year after CE)
	

	Petroleum & Natural Gas Engineering
	X
	
	

	Engineering Transfer Program
	
	
	X

	Safety Technology
	
	
	X


Appendix 2:  Students Currently Enrolled 
1.  Fall headcount enrollment of engineering students by program at WVU for 2003-2006.  

	Major
	2006
	2005
	2004
	2003

	Aerospace Engineering
	228
	211
	200
	157

	Biometric Systems
	12
	14
	20
	8

	Chemical Engineering
	67
	67
	82
	73

	Civil Engineering
	167
	164
	148
	132

	Computer Engineering
	191
	196
	216
	227

	Computer Science
	15
	16
	19
	14

	Electrical Engineering
	65
	61
	66
	75

	Engineering (freshmen)
	473
	440
	410
	499

	General Engineering (freshmen)
	360
	347
	362
	254

	Industrial Engineering
	156
	154
	112
	90

	Mechanical Engineering
	181
	184
	180
	185

	Mining Engineering
	39
	29
	31
	25

	Petroleum & Natural Gas Engineering
	72
	58
	52
	46

	Pre-Biometric Systems
	20
	12
	8
	27

	Pre-Computer Science
	46
	59
	46
	55

	Total
	2092
	2012
	1952
	1867


Note that the number of engineering majors at all levels by over 200 even though the number of freshmen has increased by only 80 over this period.  This indicates increased retention rates in the engineering programs.

2.  Engineering students by level and program at WVU Tech.
	Major
	First Time Freshmen
	Freshmen
	Sopho-mores
	Juniors
	Seniors
	Total

	Pre-Engineering
	9
	2
	2
	2
	2
	17

	General Engineering
	11
	
	1
	1
	
	2

	Chemical Engineering
	6
	
	5
	4
	13
	22

	Civil Engineering
	13
	3
	15
	11
	23
	65

	Electrical Engineering
	8
	3
	14
	14
	27
	66

	Mechanical Engineering
	23
	6
	13
	12
	25
	79

	Computer Science
	16
	2
	8
	10
	12
	48

	Computer Engineering
	6
	2
	1
	1
	2
	12

	Aerospace Engineering
	2
	2
	1
	0
	0
	5

	Electrical Engineering – 

Computer Engineering 
	2
	2
	2
	1
	9
	16

	Total
	96
	20
	62
	56
	111
	332


3.  Engineering students by program at Marshall.
	Major
	Number of Students

	Engineering transfer program
	40

	Engineering 
	26

	Computer Science
	48

	Civil Engineering (Collaborative with WVU Tech)
	31

	Total
	145


Appendix 3:  Recommended First-Year Course Schedule
WVU

	First Semester
	
	Second Semester
	

	Course
	Credits
	Course
	Credits

	MATH 155 Calculus I
	4
	MATH 156 Calculus II
	4

	CHEM 115 Fundamentals of Chemistry
	4
	CHEM 116 Fundamentals of Chemistry or GEC Elective
	3

	ENGR 101 Freshmen Engineering Design
	2
	ENGR 102 Freshmen Engineering Design & Analysis
	3

	ENGR 199 Orientation to Engineering
	1
	PHYS 111 General Physics
	4

	ENGL 101 Comp. and Rhetoric
	3
	
	

	GEC Elective
	3
	
	

	Total Credits
	17
	Total Credits
	14


WVU Tech
	First Semester
	
	Second Semester
	

	Course
	Credits
	Course
	Credits

	ENGL 101 English Composition I
	3
	ENGL 102 English Composition II
	3

	CHEM 115 Fundamentals of Chemistry I
	4
	HU/SS Elective
	3

	HU/SS Elective
	3
	GENE 111 Software Tools for Engineers
	3

	CHEE 100 Intro. Chem. Eng.
	2
	CHEM 116 Fundamentals of Chemistry II
	4

	MATH 155 Calculus I
	4
	MATH 156 Calculus II
	4

	TECH 100 Freshman Seminar
	1
	
	

	Total Credits
	17
	Total Credits
	17


Marshall

	First Semester
	
	Second Semester
	

	Course
	Credits
	Course
	Credits

	ENG 101 English Composition
	3
	ENG 102 English Composition II
	3

	MTH 229 Calculus 1
	5
	MTH 230 Calculus II
	4

	ENGR 107 Intro. to Engineering
	3
	ENGR 111 Computer Science for Engineers
	3

	Marshall Plan elective
	3
	CHM 211 Principles of Chemistry I
	3

	UNI 101 New Student Seminar
	1
	CHM 217 Chemistry Lab. I
	2

	Total credits
	15
	Total credits
	15


Appendix 4:  Attrition of Undergraduate Engineering Students
1.  Number of students returning and attrition rates at WVU
	Year
	Major
	First Year Student Census
	+1 Year Census
	Attrition Rate

(1st-2nd year)
	+2 Year Census
	Attrition Rate

(1st-3rd year)

	2003
	Eng
	299
	257
	
	233
	

	
	Gen. Eng
	250
	165
	
	114
	

	
	Overall
	549
	422
	23%
	347
	37%

	2004
	Eng
	270
	190
	
	139
	

	
	Gen. Eng
	258
	142
	
	96
	

	
	Overall
	528
	332
	47%
	235
	55%

	2005
	Eng
	274
	202
	
	Not available

	
	Gen. Eng
	246
	150
	
	Not available

	
	Overall
	520
	252
	52%
	
	


· Engineering (Eng) track is for freshmen ready to start first calculus course.

· General Engineering (Gen) track is for students behind in calculus.

· After 2nd year, students not eligible for transfer into a major must leave the College; some return but most matriculate into other WVU programs.

· Statistically, 2004 was a poor entering class based on entrance scores.

· An example, in 2004, 142 students continued into the sophomore year: 85 were still in Gen. Eng. and 57 moved into college majors. By the start of the junior year, 96 of the original cohort remained: 88 moved to majors and 6 continued in Gen. Eng. (unusual reasons).

2.  Number of students not returning and attrition rates at WVU Tech
	Year
	First Year Student Census
	+1 Year Census
	Attrition Rate

(1st-2nd year)
	+2 Year Census
	Attrition Rate

(1st-3rd year)

	2003
	106
	47
	56%
	31
	71%

	2004
	121
	59
	51%
	40
	67%

	2005
	87
	45
	48%
	Not available


3.  Number of years students were enrolled at WVU Tech before graduating in 2005-06
	Number of Years
	Number of Students
	Percentage of Graduates

	4 years
	16
	34%

	5 years
	25
	53%

	6 years
	6
	13%

	Total
	47
	100%


4.  Number of students returning and attrition rates at Marshall
	Year
	First Year Census
	+ 1 Year Census
	Attrition Rate (1st-2nd year)

	2003
	43
	20
	53%

	2004
	33
	21
	36%

	2005
	48
	36
	25%


Appendix 5:  Student Qualifications for Success in Engineering Programs, provided by each institution

	WVU 


It is difficult to give a definitive answer because even students with very good high school GPAs and scores don’t succeed in engineering programs.  Much of the problem seems to result from the fact they have not been challenged sufficiently in high school. Specifically, their lack of success is often due to their poor time management and study skills, but in general they must
1. develop stronger study habits;
2. work harder in high school, particularly in math and the sciences;
3. learn to take exams regularly;
4. learn to manage their time;
5. have an entry ACT/SAT math score of at least 27/620, an ACT/SAT total score of 23/1070 and a high school GPA at least 2.5 to 2.75; and

6. understand there is a difference between Engineering Technology and Engineering degrees.

	WVU Tech


To be successful, students must have

1. a good work ethic and attention to detail;
2. a strong background in algebra, trigonometry and geometry;
3. good reading and writing skills; and
4. some experience in a rigorous science class.

	Marshall


Students must have strong math and science skills and good work habits to successfully complete a BS in engineering.  Students also need to  have strong reading and critical reading skills as well as experience in taking exams, particularly comprehensive ones. 
Appendix 6:  Factors that Inhibit Student Success, provided by each institution
	WVU 


While WV admission standards are quite reasonable, the rigor of an engineering curriculum, compared to other majors, usually is a deciding factor for students who leave engineering and computer science majors. The standards for completing coursework and/or degrees have been rigorously maintained, so retention becomes an even bigger issue. Reasons for leaving are quite varied (not all leave for poor grades) and difficult to summarize, but include:

1. poor grades and their effect on financial aid and scholarships,

2. students realizing engineering is not for them,

3. some students realizing they prefer a science field to engineering,

4. students not being willing or understanding of how hard they need to study, 

5. high school not preparing some students for the academic rigors of college, and
6. the maturity level of the student.
	WVU Tech


1. Poor abstract reasoning skills limit success in mathematics and science courses.

2. High schools generally do not prepare students for the work load or the need to study outside of class they will encounter in an engineering curriculum.

3. Some students enter engineering due to outside pressures (parents, etc.) when they really want to study something else.  This limits motivation.

4. Students have a hard time relating classroom instruction in engineering to “real world” situations.

5. Students do not receive adequate high school preparation in mathematics.

	Marshall


1. First and foremost is inadequate high school preparation, especially in mathematics.

2. Many students are not willing to put forth the effort required to be a successful engineering student. 
3. Some students find a related major that more closely fits their career plans.

4. Engineering requires maturity, organization, and discipline. Many students right out of high school do not possess all of these.
Appendix 7:  Programs to Increase Retention, at each institution
	WVU 


The WVU College of Engineering and Mineral Resources treats all students admitted to the College as potential engineers and has established support programs that seem to have had some impact on helping freshmen get through the first year.  WVU has developed the Freshman Engineering Experience to support students during their challenging first year as engineering students.  During this first year the student complete two engineering classes designed to build their problem solving skills and introduce them to valuable computer skills both of which will be used and developed as they continue through any of the engineering programs offered by WVU. The first semester the student is exposed to working in a group on design projects for which they will develop both written and oral reports. One of the most important aspects for a graduating engineering student is strong communication skills and the fostering of these abilities begins now. The design projects are developed in such a way as to allow the student to begin using and recognizing the need for various software tools. The second semester further elaborates the students’ ability to problem solve and develop designs through problems that require the use of a computer programming language in conjunction with some of the software tools introduced during the first semester.  A small sampling of programs at WVU include:

1. splitting the freshmen year into two tracks, a calculus ready and a more general (non calculus ready) track to better prepare students.


2. working more closely with the Math Department to develop more math intervention early in the semester,

3. instituting mandatory study halls until students demonstrate success in calculus exams,

4. providing engineering students with math recitation sections and peer mentoring (tutoring help is widely available),

5. using the E199 Orientation class to develop time management and study skills as well as to get students to think about their career and professional development,

6. raising required scores to test into math courses, and
7. requiring a C or better in 1st calculus to enter major.

Second year data are promising, but the program needs several more years of data collection to see the true impact.  These changes have been successful, but they are quite expensive.  The College continues to explore ways to intervene further before students encounter significant problems.
	WVU Tech


1. A freshman course to provide more direct contact with entering students has been added to the curriculum.  This seems to have helped give students a better understanding of what engineering is about, but does not seem to have improved retention.

2. Freshman student performance is closely monitored and intervention is attempted once it is apparent that a student is having problems.  This has had limited success.  Students in trouble often will not communicate with an advisor, possibly because of issues of pride and self-image.

3. In one department, the chair is advisor to all freshmen to assure that good advising is provided.

4. Every engineering department actively participates in TECH-100 (Freshman Seminar).  Expectations of the departments are discussed and suggestions for student success are presented.  In an effort to motivate the students, information about job opportunities for graduates are discussed and often, distinguished alumni are brought in to make presentations to the students.

5. Student organizations such as ASME, ASCE, IEEE, etc. are encouraged to recruit new freshmen into their organizations in an effort to get them involved in engineering student activities.  This gets the freshmen associated with upper class students which should motivate them for success and provide avenues for advice when they encounter problems.

	Marshall


1. Raising the minimum ACT Math scores required to take the freshman engineering course.  Students not meeting the minimum criteria are required to complete an extra year of study that includes re-taking the equivalent of high school mathematics.

2. Additional mentoring opportunities are provided for freshman students.

3. A STEM outreach coordinator was hired to provide greater interaction with freshman students.  

4. Individualized and group tutoring is available for students.

5. A study room is available for students to study individually and in groups.
6. A University required orientation class—UNI 101—is required of all Freshman and is college and often discipline specific.

7. Engineering programs across the state should consider joining forces to promote engineering programs in K-12 education, such as Project Lead the Way.
Appendix 8:  Collaborative Engineering Programs in West Virginia

	Engineering Transfer Group Agreement


The primary purpose of the Engineering Transfer Group Agreement is to permit students attending institutions that do not grant engineering degrees to obtain some or all of their first two years of engineering education at their school before transferring to either WVU or WVU Tech to complete their degree.  The transfer group, consisting of representatives from each of the participating institutions (WVU Tech, WVU, Marshall, Potomac State College, Shepherd University, WVU Parkersburg, West Virginia Wesleyan, Southern West Virginia Community College, Wheeling Jesuit University, and Mountain State University), has developed a matrix showing the equivalent course numbers and names for all participating institutions.  Using this matrix, advisors can easily determine which courses at any institution will transfer and apply toward an engineering degree at WVU or WVU Tech.  

Representatives of each participating institution meet on a yearly basis to review the course equivalency matrix and to discuss curricular changes, the performance of transfer students, and other relevant issues.  New courses which have been developed are reviewed for transfer credit approval.  In order to maintain ABET accreditation, the degree-granting institutions must be able to verify that coursework completed by students prior to transferring is equivalent to the classes offered by the accredited institution.  Final course review and approval is handled by the Associate Dean for Academic Affairs at WVU and the Dean at WVU Tech.
Two proposals to improve the transfer group agreement will be addressed during future transfer group meetings.  In order to facilitate transferring credits for non-engineering courses, the requirements of the General Education Curriculum at WVU and the Core Curriculum at WVU Tech should be clarified for engineering students, advisors, and faculty statewide.  This effort may result in courses offered at various institutions being pre-designated as GEC equivalents.  Marshall University has also suggested that engineering courses be offered online or through other distance education delivery modes for students at institutions that are unable to offer similar courses due to low enrollment or the lack of qualified faculty.  WVU will consider providing introductory engineering classes to students at other institutions if there is sufficient demand.
	Civil Engineering program at Marshall with WVU Tech


Undergraduate students in the Civil Engineering program at Marshall complete a two year transfer program and then, instead of moving to a different institution, enroll in upper-division WVU Tech classes offered on Marshall’s campus.  This program provides students at Marshall the opportunity to complete a degree in civil engineering, but it has been criticized for the high per student operating cost of the program.  
	Civil and Mining Engineering program from WVU Tech and WVU


Students graduate from the four-year program in civil engineering at WVU Tech and then enroll as an undergraduate student at WVU.  In one additional year, they are able to earn a second baccalaureate degree in mining engineering, which is awarded by WVU.
	Physics and Mechanical Engineering from WV Wesleyan and WVU


Students complete three years at West Virginia Wesleyan and then transfer to WVU.  They are able to complete an undergraduate engineering degree, most frequently in mechanical engineering, which is awarded by WVU.  WV Wesleyan also grants credit to students for their work at WVU and awards them a B.A. in physics.  The development of a similar program between Wheeling Jesuit and WVU is well underway.
	Engineering Technology Program between WVU Tech and the Community and Technical College


WVU Tech collaborates with the CTC to advise students about associate and baccalaureate engineering technology programs, which are accredited by TAC-ABET.  Through this agreement, students enrolled at WVU Tech can easily transfer into engineering technology programs at the CTC.  The CTC offers both accredited associate degree (AS) programs and TAC-ABET accredited baccalaureate (BS) degrees in Electronic Engineering Technology or Engineering Technology.  

Appendix 9:  Current Faculty by Institution and Department
	Department
	WVU 
	WVU Tech
	Marshall
	Total

	Computer Science and Electrical Engineering (WVU)
	Computer Science 

(WVU Tech & Marshall)
	33
	3 
	3 
	46

	
	Electrical and Computer Engineering  

(WVU Tech)
	
	7
	
	

	General Engineering (Marshall)
	
	
	3
	3

	Mechanical and Aerospace Engineering
(Mechanical Engineering at WVU Tech)
	28
	4
	
	32

	Civil and Environmental Engineering
(Civil Engineering at WVU Tech)
	15
	5
	1
	21

	Industrial and Management Systems Engineering
	14
	
	
	14

	Chemical Engineering
	12
	3
	
	15

	Mining Engineering
	6
	
	
	6

	Petroleum and Natural Gas Engineering
	4
	
	
	4

	Extension and Outreach
	1
	
	
	1

	Total Full Time, Tenure Track Faculty
	113
	22
	7
	142

	Related engineering faculty/employees (includes adjuncts, visiting professors, non-tenure track faculty, research faculty, academic professionals, post docs, etc.; does not include classified staff or non-teaching administrators)
	80
	1 visiting professor
	3 adjuncts
	85

	Total Faculty/Employees 
	193
	23
	10
	226


Appendix 10:  Potential Hires
1.  Summary Table
	
	2006-07
	2007-08
	2008-09
	Total

	WVU
	5
	1
	2
	8

	WVU Tech
	6
	2
	3
	11

	Marshall
	1
	3
	1
	5

	Total
	12
	6
	6
	24


Appendix 10:  Continued

2.  Potential Hires by Year, Institution, Department, and Type
	Department
	2006-07
	2007-08
	2008-09

	
	Resignations/ Retirements
	New Hires
	Resignations/ Retirements
	New Hires
	Resignations/ Retirements
	New Hires

	
	WVU
	WVU Tech
	MU
	WVU
	WVU Tech
	MU
	WVU
	WVU Tech
	MU
	WVU
	WVU Tech
	MU
	WVU
	WVU Tech
	MU
	WVU
	WVU Tech
	MU

	Computer Science and Electrical Engineering (WVU)
	Computer Science 

(WVU Tech)
	1
	1
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	
	

	
	Electrical and Computer Engineering  

(WVU Tech)
	
	2
	
	
	
	
	
	1
	
	
	
	
	
	1
	
	
	
	

	General Engineering (Marshall)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1

	Mechanical and Aerospace Engineering
(Mechanical Engineering at WVU Tech)
	1
	1
	
	
	
	
	
	
	
	
	
	
	1
	1
	
	
	
	

	Civil and Environmental Engineering
(Civil Engineering at WVU Tech)
	
	1
	
	1
	1
	1
	
	
	
	
	1
	2
	
	
	
	
	
	

	Industrial and Management Systems Engineering
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chemical Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	1
	
	
	
	

	Mining Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Petroleum and Natural Gas Engineering
	
	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	

	Total Faculty
	12
	6
	6


Appendix 11:  Concerns Related to Entry Salaries, Salary Inversion, Facilities, and Start-Up Support
1.  Entry Salaries

	WVU 


WVU has offered much more competitive starting salaries in the last five years with the endorsement of the Provost.  This has allowed the institution to recruit some very fine new faculty.  Nonetheless, salaries continue to lag behind peer schools although the gap in salary offers to new faculty hires has been reduced.  Offering nationally (or even SREB) competitive starting salaries will become an even greater challenge for CEMR because: 

· a strong, growing market for new engineers will continue to emerge;
· baby boomer retirements will escalate the competitive situation;
· competition with industry to hire new PhDs continues to increase;
· the global marketplace is expanding the competition further;
· renewed interest in energy worldwide will continue to expand the market;
· U.S. citizens lack the desire to go to graduate school, so fewer PhDs are produced;
· more international students return home after completing PhD degrees; and
· higher starting salaries are causing salary compression at higher ranks, which may result in the loss of good faculty.
	WVU Tech


Engineering salaries at WVU Tech are extremely low and almost noncompetitive with regard to attracting qualified new faculty.  Starting salaries for new PhD faculty are, in some cases, less than starting salaries commanded by B.S. graduates.  Only recently has WVU Tech been able to offer starting salaries approaching the 20th percentile CUPHAR salary.
	Marshall


It is difficult to be competitive with peer institutions when trying to hire engineering faculty - especially when competing for female faculty.  The institution is committed to support Engineering by working with the dean and chair to hire needed faculty.  
2.  Salary Inversion

	WVU 


Inversions are real and are beginning to evolve quickly as more new hires are made. They will only become more exacerbated as baby boomers retire and the global market continues to heat up. The College is seeing significant compression due to new hires at the Associate Professor rank.  This causes concern about the loss of top performing Associate Professors, who are quite marketable to peers.  Associate Professors are attractive to other institutions because they are established, have funding, and have developed strong research programs of interest, so the peer institutions do not have to start from scratch.  WVU provides their training, and others reap the benefits.  In fact, CEMR needs to be positioned to do some of this cherry picking instead of being the picked. The bottom line is that WVU cannot afford to lose the best faculty that has nurtured here and developed into strong faculty:  they are the heart of the program as the baby boomers retire.  Some will become the next national leaders in their profession and for the College.  A similar problem exists for recently promoted professors who are at the top of their fields.
	WVU Tech


Salaries within the College of Engineering at WVU Tech are very low and generally well below the 20th percentile CUPHAR salary.  Faculty morale is already low because of the substandard salary structure and it is not uncommon for new faculty to leave after one to two years service due to this problem.  Additional erosion of salaries would exacerbate the morale and faculty retention problems which are already causing difficulties in the college.
	Marshall


Inversions have not yet been a challenge. The institution allows for a flexible merit salary policy and the College of Information Technology and Engineering is developing plan to adapt such flexibility.  As the program and the college grow, this may become a challenge. 
3.  Facilities

	WVU 


CEMR has invested heavily in renovations of labs and classrooms over this decade to address critical needs.
· $23 million dollars have been invested since 2001.
· Most of the improvements have come from private gifts (60%), university matching support, and student fees, including a new facility fee initiated three years ago that is charged to all students.
· State support for equipment remains at $100k, the same as in 1979.
· This amount of state support is not even sufficient to maintain the college computer labs and classrooms, let alone replace equipment for labs.
· Operational costs have increased significantly with no corresponding increase in the CPI adjusted operational dollars provided by the state.
· Technical staff have continued to decrease significantly in number over the years, requiring faculty to repair and maintain labs.
· CEMR growth requires significant investment to increase space in order to offer a competitive engineering education and an exciting learning environment.
Engineering education is a very expensive education to provide. As a state, West Virginia must realize and come to grips with this fact, and then plan accordingly.
	WVU Tech


Facilities provided to new faculty include a new computer and access to undergraduate teaching laboratories, which in some cases are quite antiquated.
	Marshall


Dedicated and adequate engineering facilities - especially engineering lab space are crucial to a successful accreditation visit and a factor important to potential new faculty.  In addition to current space, Marshall is preparing for new engineering lab space in the fall of 2008 and a new Engineering and Applied Technologies Complex in the first phase of development for the future.

4.  Start-Up Support

	WVU 


WVU has become much more competitive in start up funding with peers.
· New hires are offered starting packages that they need to get their labs and research programs established.
· This program has enabled the university to recruit some new, very high quality faculty.
· WVU cannot sustain the cost for new hires, however, and the institution still needs to support replacements or new positions in order to remain competitive with peers in offering new programs.
· With competition to recruit new PhDs, WVU will fall further behind peers in the ability to offer reasonably competitive startup packages.
	WVU Tech


The only start-up support offered to new faculty by WVU Tech is a one course per semester reduction in teaching load.  The one course reduction is tied to expectations for significant grant activity.  No monetary support is provided.
	Marshall


So far, start-up funding has not been an issue with recent new hires.

Appendix 12:  Activities Addressing Challenges
	WVU 


WVU has nurtured some strong engineering faculty and must develop the means to maintain them at the university.  CEMR has tried to use a portion of the annual merit pool held by the dean to address salary compression and the inequities created by higher salaries for new hires.  This salary has been used primarily for the high achieving Associate Professors but also for some newer Assistant Professors who are on a strong positive trajectory for promotion and tenure.  Even over a six-year tenure track period there is significant salary compression, and this compression will increase due to the high demand for faculty in energy fields.
	WVU Tech


1.  Low enrollment.  This is the greatest challenge faced by the College of Engineering at WVU Tech.  The institution is attempting to meet this challenge by continuing efforts to recruit high school students by working closely with the recruiting office, holding Expos and open houses for junior high and high school students, corresponding with applicants via mail and personal phone calls, and using College of Engineering funds to offer a limited number of freshman engineering scholarships.

2. Maintaining functional facilities for undergraduate teaching.  This is being met to the extent possible by judicious use of student fees allotted to the College of Engineering.  

3. Retaining existing faculty and attracting qualified new faculty.  The low salary structure dramatically impacts the institution’s ability to recruit and retain faculty nationally and locally.  The institution attempts to sell potential new faculty on the advantages of working at a small institution where undergraduate education is stressed.

4. Funding needs to be increased through external research grants and donations. 

	Marshall


The institution is supporting the efforts through new positions for faculty, start up research monies, equipment, and retention programs, supporting the ADVANCE grant and all STEM programs and proposals.  The institution supports a staff position for a STEM recruiter who also works on retention efforts.

Appendix 13:  Desired State Assistance
	WVU 


State involvement does not need to be exorbitant in cost, but it must be real in order to maintain a first class engineering education at WVU and WVU Tech.  There needs to be:

1. investment from the state to provide new positions to the college along with the requisite startup funding;
2. investment in new faculty that is competitive with peer groups;  

3. funds provided to assist with expansion and improvement of lab and classroom facilities in the College;
4. realistic increases for annual operating expenses for engineering programs;
5. some increase in technical staff to maintain and support engineering facilities; and
6. some increase in personnel salaries to address salary compression.

	WVU Tech


The College of Engineering needs funds to increase faculty salaries to 80% of CUPA peers and an ongoing source of funding to modernize laboratory and teaching facilities.

	Marshall


1. Establish and support a statewide STEM Outreach program to help in developing a better pipeline from the K-12 schools.  Perhaps there could be established a Governor's STEM Academy at each of the three campuses each summer.

2. If not a Governor's STEM Academy, perhaps an Engineering Academy

3. Money for equipment, especially high ticket-needs 

4. Collaborative research monies/support  $500,000-1,000,000
5. Monies to support specialty hires that can participate in collaborative research and teaching.
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