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PROGRAM REVIEW FOR ACADEMIC YEAR 2000-2001

Criterion 5.  -  Faculty

The 5th criteria deals with the program’s faculty.  The evaluation criteria is stated as:

The faculty is the heart of any educational program. The faculty must be of sufficient number; and must have the competencies to cover all of the curricular areas of the program. There must be sufficient faculty to accommodate adequate levels of student-faculty interaction, student advising and counseling, university service activities, professional development, and interactions with industrial and professional practitioners, as well as employers of students.  The faculty must have sufficient qualifications and must ensure the proper guidance of the program and its evaluation and development. The overall competence of the faculty may be judged by such factors as education, diversity of backgrounds, engineering experience, teaching experience, ability to communicate, enthusiasm for developing more effective programs, level of scholarship, participation in professional societies, and registration as Professional Engineers. 
From the criteria statement above, we have extracted 7 categories for specific assessment.  They are:

1- Sufficient numbers (for student-faculty interaction, advising and service)

2- Competency to cover all curricular areas

3- Professional Development

4- Industrial and Professional Practice

5- Interaction with Students’ Employers

6- Qualifications to Ensure Program Quality 

7- Overall Competence

For each of these 7 categories, details of our assessment are given below.
Category 1: Sufficient numbers

The criteria for “Sufficient Numbers” is specified further by ABET to be “Sufficient numbers for faculty interaction, advising and counseling and service”

The following facts substantiate our “sufficient numbers” for the tasks of faculty interaction, advising and counseling and service:

· During the academic year 00-01, the Department of Engineering Mechanics (DFEM) had 27 faculty for 282 majors.  This is a faculty/student ratio of  10.4/1.

· Our department also taught approx 1200 students in EM 120 (our core class taken by all students at the Academy regardless of major).

· We averaged 10 advisees per faculty member.

· Most instructors have role with cadets outside of class (clubs, sports teams, Spire, flying)

· Faculty serve on numerous committees and hold numerous extra duties.  In particular, we have identified 13 major & 13 minor committees/duties all of which were all filled in 00-01.  A list of these duties/committees and the faculty member responsible for them is in Appendix A.  

Category 2: Competency to cover all areas
The Department of Engineering Mechanics is broken into 3 divisions: Systems, Structures and Materials.  The systems division is responsible for the design courses, the structures division is responsible for the mechanics courses and the materials division for the materials-oriented courses.  During the academic year 00-01, the department had 27 faculty.  Seven of these were in the systems division, 13 in the structures division and 7 in the materials division.  Some specific information that relates to the faculty’s competency to cover all areas of our curriculum are shown below.  More detailed information can be found in Appendix B which contains resumes for the faculty.

	
	SYSTEMS
	STRUCTURES
	MATERIALS

	Number of faculty
	7
	23
	7

	Long Term (> 4 years)
	28%
	46%
	28%

	Ph.D.s
	28%
	53%
	28%

	Grad degree in this specialty
	100%
	100%
	100%

	Industrial experience in last 3 years
	71%
	61%
	85%


Some additional notes that relate to the areas of competency:

· Each year the department hires a “Distinguished Visiting Professor” (DVP) for the year.  The DVP is normally a well-recognized, full professor from another university.  We attempt to hire DVPs with different areas of expertise each year.  These highly qualified individuals provide important feedback on our courses.

	Year
	DVP – University/Dept.
	Expertise

	1995-1996
	Prof. James Dally – Univ. of Maryland, Dept. of Mechanical Eng.
	Solid Mechanics, Fracture Mech.

	1996-1997
	Prof. Marty Eisenberg – Univ. of Florida, Dept of Aerospace Eng., Mechanics & Eng. Science
	Solid Mechanics

	1997-1998
	Prof. Kris Wood – Univ. of Texas, Austin, Dept. of Mechanical Eng.
	Design

	1998-1999
	Prof. Larry Mitchell – Virginia Tech., Dept. of Mechanical Engineering
	Machine Design and Dynamics

	1999-2000
	Prof. Ramesh Talreja – Georgia Tech, Aerospace Eng.
	Composites and Fatigue

	2000-2001
	Prof. Eric Skaar – Clemson, Dept. of Materials Eng.
	Materials


· The EPAC also provides feedback on our courses.  Organization and goals of the EPAC are shown in details in the Criteria 2 document.  

· Our students fill out course critiques at the end of each semester of each course.  The critiques have 23 questions.  A copy of the critique sheet with overall averages for the department is shown in Appendix C.  Of particular note (because it relates to the competency issue) is question 7 which states “Instructor’s knowledge of the course material”.  On that question, the department averaged a score of 5.3 in the Fall 2000 and 5.4 in the Spring 2001 (on a scale where 4 is “good”, 5 is “very good” and 6 is “excellent”).  

Category 3: Professional Development

The department, and USAFA in general, provide a number of opportunities for professional development of faculty.  In terms of travel funding, each faculty member is funded by the department to take at least one professional development trip.  About 1/3 of our faculty took 2 or more P.D. trips.  In addition, 6 other P.D. trips were funded through research grants.  The trips that were funded by the department included 18 trips to conferences (most to present papers), 11 trips to do professional society work (including ABET, ASEE , SAE & ASME) and 6 trips to intercollegiate design competitions with our students.

In addition, USAFA has a center called the Center for Educational Excellence (CEE).  The mission statement for CEE is “To support the USAF Academy faculty in their efforts to enhance student learning by offering state-of-the-art services in faculty and curriculum development, educational technology, research, and assessment”.  During the academic year 00-01 CEE provided approximately 27 seminars to facilitate faculty professional development.  Faculty in our department attended these seminars 29 times.  CEE is especially effective at running our “New Faculty Training” program.  This program is mandatory for all new faculty members and involves practice teaching a number of lectures in front of experienced faculty as well attending numerous sessions devoted to educational theory and practice.

Finally, we have instituted a program were each faculty member receives 2 “visits” (avg. per semester) to their class from other department members.  The observer fills out an “Instructor Observation Feedback” form which is given to the faculty member who was observed.  The overall emphasis for this program is to provide positive feedback.  However, constructive suggestions for improvement are also encouraged.  The form used to provide feedback is shown in Appendix D.

Category 4: Industrial & Professional Work

USAFA is somewhat unique in that the majority (~ 75%) of our faculty are active duty military members.  These faculty normally teach for a period of between 3 and 4 years and then move on to a new assignment.  This in-flux of new faculty provides a continual flow of new ideas and excitement that greatly enhances our courses.  As a side note, the stability in our curriculum is provided by the presence of long-term civilians (~ 25% of the dept.), and our long-term military (~ 22% of the dept.).  Each year our new military members come directly from engineering positions within the Air Force.  Often they have been working side by side with civilian contractors like Lockheed-Martin, Boeing and others.  Many have extensive, first-hand experience working on the design and analysis of complex systems like new aircraft.  Because our military members come from Air Force engineering positions and because all of our civilian faculty members have industrial experience, ALL of our department members have had industrial experience.  In addition, because of the continual in-flux of new faculty mentioned above, over 70% of our faculty have had industrial experience in the last 3 years.

Although USAFA’s focus is predominantly on undergraduate education, our department has a significant research component as well.  During the 00-01 academic year, 7 of our faculty (> 25%) had sponsored research programs or consulting.  In addition, the department is home to a research center called CAStLE (The Center for Aircraft Structural Life Extension).  The center focuses on research in the area of composite fatigue and crack propagation.  Their funding level was over $400,000 during the academic year 00-01.  An overview of the CAStLE research center is provided in Appendix E.  

Finally, two of our faculty teach graduate level extension courses for the Air Force Institute of Technology.  These are taught yearly at the Flight Test center at Edwards Air Force Base in California.  Also, we have faculty serving on 3 Ph.D. thesis committees.

Category 5:  Interaction with Student’s Employers

The continual in-flux of new military faculty provides tremendous opportunities for interaction with our student’s employers simply because these new faculty have been employing our students before they come to USAFA to teach.  We take advantage of this by specifically surveying the new faculty about our graduates when they arrive at USAFA.  

During the academic year 00-01, we completed our first EPAC visit.  This meeting with key industrial and academic representatives has provided valuable feedback from some of the most common locations where our graduating students are working.  The details of this meeting, and information on EPAC in general is included in the document for Criteria 2.  

Academic year 00-01 was the second year where we have done surveys with our graduates and with their supervisors.  This is done with graduates who have been in the work place for 2 years.  Results of this effort are recorded in detail in the Criteria 2 document.

Category 6: Faculty Qualifications

Category 6.1 Faculty Qualifications – “to ensure proper program guidance, evaluation and development”
A few notes will serve to establish our ability to “ensure proper program guidance, evaluation and development”.

· 48% of our faculty have terminal degrees.  All of them have graduate degrees in the specialty area in which they teach.  

· 40% of our faculty are long-term here at USAFA.  This includes the civilian faculty (~25% of the dept.) as well as the sequential tour military and those military who are returning to USAFA for a second assignment after receiving a terminal degree.

· Our department’s focus is primarily on excellence in undergraduate instruction.  Therefore, our resources are primarily dedicated in that direction.  In this light we team-teach most classes (which provides quality control and generates new ideas for improving the class) and we frequently make significant changes to courses in an attempt to improve them.  Approximately 90% of our workload goes toward teaching and improving teaching through curriculum evaluation and development.  The department receives only approximately 10% of the “man power” resources from the Dean for research purposes.

· Each year the entire department attends a 2-day meeting designed to evaluate the curriculum and suggest improvements.

· Our cycle of POGs,  PCOs and course evaluations provides consistent feedback on our curriculum.  For details on this, see the Criteria 2 document.

Category 6.2 Faculty Qualifications – “as judged by education and diversity of background”
A few notes will serve to establish our qualifications “as judged by education and diversity of background”.

· As mentioned previously, 48 % of the department’s faculty have terminal degrees.  Our faculty have graduate degrees from 14 different institutions.  All of our faculty have graduate degrees in the specialty area in which they teach.  

· The large number of faculty we have (for the number of students in the major) lends itself to a more diverse set of experiences.  This is especially true when it is noted that all of our faculty have industrial experience.  
Category 6.3 Faculty Qualifications – “as judged by communication ability”

Again, a few notes will serve to establish our qualifications “as judged by communication ability”

· Each new faculty member attends a mandatory 2-week “teacher training” workshop where each gives at least 5 lectures to current faculty and are evaluated.  In addition, the 2 weeks entails many seminars on teaching/communication effectiveness.

· Faculty are evaluated in the classroom 2 times (avg) per semester and provided with written feedback

· Departmental averages on course critique questions which relate to communication ability are shown below (recall that the course critique form is shown in Appendix C).

• 4.7  on “Ability to provide clear, well organized instruction”

• 4.7 on “Ability to present alternative explanations when needed”

• 4.9 on “Use of examples & illustrations”

where 4=good, 5=very good, 6=excellent

Category 6.4 Faculty Qualifications – “as judged by enthusiasm for developing effective programs”

Some points that substantiate our qualifications “as judged by enthusiasm for developing effective programs”

· Enthusiasm for teaching is a central criteria in our hiring process.  Potential faculty know that developing and maintaining effective courses is the “bulk” of what we do.  

· Our faculty published/presented 11 papers in the areas of teaching effectiveness during the academic year 00-01.  The department received the ASME award for “Most Innovative Curriculum” for the year 2001.

· The department scored 5.1 on course critique question “Instructor’s Enthusiasm” (4=good, 5=very good, 6=excellent). The course critique form is shown in Appendix C.

· Seminars sponsored by the Center for Educational Excellence here at USAFA were heavily attended by DFEM faculty (29 times).

Category 6.5 Faculty Qualifications – “as judged by scholarship”

Recall that our emphasis here at USAFA is not on research, but almost exclusively on teaching.  In addition, we are an exclusively undergraduate institution, so all the research the department accomplishes is done without any graduate students.  Taken in this context, our department’s research production is significant. Specifically:

· The department produced 18 publications and 11 presentations in academic year 00-01.  Recalling that we have 27 faculty, this means that, on average, each person in the department produced 1 scholarly product.  Resumes that gives details of the scholarship are contained in Appendix B.

· Our faculty generated $489,000 ($420,000 for the research center “CAStLE”, $69,000 from other faculty) of research money.  Note that none of this supports graduate students, so all the money is spent for direct research costs.  In addition, none of this money covers salaries.

Category 6.6 Faculty Qualifications – “as judged by engineering experience”

The engineering experience of our faculty has been detailed previously in the section on “Industry and Profession Work”.  However, to summarize that information, all of our faculty have industrial experience and 70% have this experience in the last 3 years.  In addition, many of our faculty consult or sit on engineering advisory boards including the Air Force’s Scientific Advisory Board, the Air Force Office of Scientific Research funding committee and the Institute for Information Technology Applications funding committee.  
Category 6.7 Faculty Qualifications – “as judged by professional society interaction and professional registration”

As can be seen in the table below, our faculty are significantly involved with professional societies.  A number of our faculty review papers for ASME and ASEE and sit on committees for those organizations.  In addition, we hosted the ASME regional student conference in Fall 2000.

	Society
	ASME
	AIAA
	SAE
	Tau Beta Pi
	ASEE
	Other

	# Faculty
	10
	3
	4
	14
	9
	14


Over 1/2 of our faculty have either passed the FE (formally the EIT) or the PE exam.  Specifically, we have 10 who have passed the FE and 5 PEs in the department.

Summary from Last Year’s Criteria 5 Assessment

The assessment of criteria 5 from academic year 99-00 concluded with a few areas we intended to improve.  Those areas are listed below with along with a brief description of our progress in that area.

99-00 focus issues # 1. Maintain student/faculty ratio

During academic year 99-00 we had a student faculty ratio of  8.9/1.  In academic year 00-01, that increased to 10.4/1 due to explosive growth in major.  We had a 32% increase in majors between the 99-00 and the 00-01 academic years.  During this same time period our number of faculty in the department increased by 13%.  The algorithm that handles departmental manpower allocation at USAFA is normally about 2 years behind the current student numbers for the department.  Therefore we expect to eventually “catch-up”, but also expect that this will take some time.

99-00 focus issues # 2. Formalize assessment from students’ employers

We completed first EPAC during the academic year 00-01.  Details regarding this event and its outcomes can be found in the criteria 2 document.  We also completed the second round of surveys of our graduates and their supervisors.  Again, the details on this information can be found in the Criteria 2 document.

99-00 focus issues # 3. Encourage scholarship & professional society work

The number of publications & research funding increased (11% and 82% respectively) between the 99-00 and the 00-01 academic years.  In addition we have 2 new PEs, 5 new EITs, during this same time period.  Finally, the department’s professional society membership increased 50%.

99-00 focus issues # 4. Maintain long-term consistency in faculty

During the transition from the academic year 99-00 to 00-01 our number of long-term faculty went down 13%.  However, significant effort has been made in this area and has resulted in sequential tours for 2 of our senior military faculty.  This means that these 2 faculty members will be at USAFA for between 6 and 8 years (as opposed to the normal 3 year assignment). Also, we were able to get a 3-year extension for one of our temporary civilian professors which will allow him to be here for at least 5 years total.

Summary of Criteria 5 for Academic Year 00-01 

We believe that the data shows that the faculty in the Department of Engineering Mechanics are meeting and exceeding the measurements set forth in the ABET Criteria 5 guidelines.  In particular, our faculty are doing an exceptional job at our primary focus which is excellence in the classroom.  This is aided by a low student faculty ratio (10.4/1) and that fact that all of our faculty have industrial experience. 

An area we will continue to watch during the next year include the small rise in the faculty/student ratio which we experienced between the 99-001 and 00-01 academic years.  We will also keep close watch on the small decline in the number of long-term faculty.
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