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College of Engineering Academic Program Review Process Overview

During academic year 2005-2006 the College of Engineering underwent an extensive and inclusive
strategic planning process with input from the College Industry Advisory Board (IAB), leadership, faculty,
staff and students. The final outcome of this process was a ten-year strategic plan for the College. From
this plan and based on the Wichita State University (WSU) mission, the mission and vision of the College
of Engineering, as stated below, were developed and approved by the Wichita State University Provost
and Vice President for Academic Affairs and Research.

Vision

The College of Engineering at Wichita State University will be recognized nationally and internationally
for its: experience-based undergraduate and graduate degree programs; collaborative efforts with
industry; and research programs to support the economic development and global competitiveness of
the Wichita metropolitan area, the state of Kansas, and the nation.

Mission
The College of Engineering at Wichita State University is committed to:

« Prepare graduates who will engage effectively and responsibly in the practice of the engineering
profession in a global economy and in pursuing advanced engineering education.

» Conduct applied and basic research to support and contribute to the social and economic well-being
of citizens and organizations in the Wichita metropolitan areaq, the state of Kansas and beyond.

» Cultivate the spirit of entrepreneurship and the connection between engineering and business that
encourages technology commercialization.

« Improve continuously the engineering pedagogical methods employed in delivering its academic
programs.

o Foster and value diversity of ideas and people through early student recruitment, outreach
programs, and the recruitment and development of faculty role-models.

» Encourage scholarship in all its dimensions.

» Evolve thoughtfully in response to the needs of industry and the changing world.

The Aerospace Engineering (AE) undergraduate program objectives and outcomes as well as the mission
of the AE graduate programs are in complete alignment with the CoE vision and mission above.

College Assessment Process

The purpose of the assessment process at the college level is to ensure that the college follows a
strategic direction that serves well all its constituents and that there is a system in place that allows for



continuous improvement in the achievement of the college mission and vision. The input in this process
is gathered from a College IAB and Student and Faculty Advisory Boards to the Dean. The College 1AB
provides input to the Dean and Chairs at least twice per academic year on college and departments
strategic direction matters and overall engineering education issues. In addition, this board assists in
the establishment or revision of the college’s mission and vision and the evaluation of the achievement
of these. The other two boards interact with the dean at least twice a semester to discuss topics such as
laboratory infrastructure needs and overall quality of the educational or job experience. An additional
tool used by the Dean to gather input from the faculty is the College of Engineering Faculty Survey of
Department Chairperson.

Every undergraduate program in the CoE has its educational objectives and outcomes. The program
objectives are statements that describe the expected accomplishments of graduates during the first few
years after graduation while outcomes are statements that describe what students are expected to
know and able to do by the time of graduation.

The primary assessment tools for the program objectives are the Alumni Surveys, Employer Survey and
Industrial Advisory Board meetings. There is a process to establish or determine the objectives, how the
program ensures that the objectives are achieved, and a system of ongoing evaluation that leads to
continuous improvement of the program.

The process for determining and evaluating program objectives involves the program faculty, alums,
employers, program or department IAB and the Program Curriculum and Assessment Committee and
students. This process is repeated every year in most of the programs.

As part of the process to ensure the achievement of objectives, the Dean’s Office administers the
Alumni Survey every fall and sends the data gathered to the departments. Every fall the departments
analyze the Alumni Survey data from the previous year, along with the Employer Survey data and the
input received in the IAB Spring meeting. The Curriculum and Assessment Committee of the program
consider this information and revise or update the program objectives and objective target levels and
recommends curriculum changes and laboratory upgrades or enhancements. The recommendations are
further reviewed by the IAB and approved or modified by the departmental faculty.

The desired outcomes of the academic programs are for the most part observed as attributes of the
program graduates. These were developed by the faculty with input from the IAB and the students. The
outcomes of every program essentially replicates the (a) through (k) outcomes of criterion 3 of
Engineering Accreditation Commission (EAC) of the Accreditation Board for Engineering and Technology
(ABET).

Assessment tools for the program outcomes vary by program but may include: Fundamentals of
Engineering Examination, core knowledge exams developed by program faculty, prerequisite exams,
course folders or portfolios, alumni surveys, graduating senior exit surveys and interviews, senior project
evaluation by faculty and professional engineers, specific class exam questions and projects and co-op
experience evaluation by employers and students. Every outcome is assessed by at least one tool but on
the average three tools are used per outcome.



The process to ensure the achievement of the program outcomes is repeated every year and involves
data collection and analysis by the program Curriculum and Assessment Committee, recommendations
of changes from the committee, consideration of those changes by the IAB of the program and approval
of the changes by the departmental faculty. The final step in closing the loop in the process is the
implementation of faculty approved changes and modification to the catalog.

Bachelor of Science in Aerospace Engineering

After the approval of the College’s mission and vision, the Department of Aerospace Engineering (AE)
reviewed its undergraduate Program Educational Objectives (PEOs). The AE Department also reviewed
the eleven program outcomes. This review process was triggered by the updates to the College mission
and vision but it is a standard step in the ABET continuous improvement process and in fact the AE
Department performs it on a regular basis.

The assessment of the undergraduate programs in the College of Engineering is the responsibility of the
department offering the program. However, there is a coordinating body at the College level called the
ABET Task Force in which each department has at least two representatives; the department chair plus a
faculty member. This task force is chaired by the College ABET Coordinator and its charge includes the
maintenance and updating of the assessment tools common to all programs (e.g., the Alumni Survey
and the Cooperative Education Employer Survey), sharing of information and best practices and review
of data collection methods and schedules. The ABET Task Force has been in place at least since the year
2001 but it has been meeting consistently since fall 2005. The Dean of the College of Engineering meets
with this task force at least twice a year on regular years and at least four times during the year before
an ABET visit.

The success in meeting the AE undergraduate PEOs is a function of how well graduating students master
the program outcomes. The mastery of the program outcomes is assessed through multiple tools
including but not limited to: Aerospace Engineering Department Assessment Exam (AEDAE), Graduating
Senior Exit Survey, Alumni Survey and Cooperative Education Survey. Most of these assessment tools
are applied every year. Therefore, the AE Department is assessing the undergraduate students’ mastery
of the program outcomes continuously.

In spring 2007, the Bachelor of Science (BS) in AE was subjected to a mock ABET accreditation visit
conducted by an experienced evaluator who reviewed the self-study report, curriculum content,
laboratory facilities, college and institution support for the program, PEOs and program outcomes’
review and assessment processes, and faculty size and credentials. Minor recommendations were
provided by the mock visitor on how to present some of the assessment results in the self-study report;
everything else received high marks in this review. The actual ABET accreditation visit took place in fall
2007 and the Coliege was informed of the full accreditation of the program (six years) in August 2008.
By the time the KBOR BSAE program review is over, this program would have been under some sort of
comprehensive review for 24 months. As it is required by ABET, all these program reviews have
involved not only the department chair but all the faculty members in the department.



Master of Science and Doctor of Philosophy in Aerospace Engineering

The mission of the graduate programs, Master of Science (MS) and Doctor of Philosophy (PhD), in AE is
to prepare students for careers in aerospace engineering and related field, and for graduate study.
There are eight objectives associated with these programs which are supportive of the mission. The
department has not identified specific program outcomes to be used to measure the student mastery of
program content or skills developed.

The assessment of the graduate programs in the College of Engineering is the responsibility of the
department offering the program. However, there is a coordinating body at the College level called the
Graduate Committee (GC) in which each department is represented. This committee is chaired by the
College Associate Dean and is in charge of overseeing the development and implementation of the
assessment plans for the individual graduate programs, sharing information and best practices on
assessment, recruitment and operation of the programs. The GC meets on a regular basis and also
handles common challenges and opportunities to multiple graduate programs.

One of the main sources of data for the assessment of the success in meeting the AE graduate program
objectives is the Graduate School Exit Survey which provides feedback on the degree of satisfaction of
the graduates with the educational experience they received at WSU.

Use of Data

In reviewing the three academic programs offered by the AE Department, multiple sources of
information and data were used including the report provided by the WSU Office of Institutional
Research for Program Review, faculty activity reports and a productivity analysis covering years 2003 to
2007, the assessment data for the undergraduate AE program as well as the most recent Graduate
School Exit Survey results. The assessment data for the BS in AE is based on the application of direct and
indirect assessment tools. The data comes from surveys, interviews, assessment exams, targeted
projects and assignments and faculty observations. Different constituents including faculty, students,
employers and alumni are sources of input in this assessment process.

The recommendations included below as well as the fiscal implications of these are based on all the data
analyzed as part of the program review process and the College of Engineering productivity measures
included in Table 1.

Significant Program Changes
As a result of the BS in AE program review the Department of AE has:

¢ increased the availability and use of Computer Aided Design (CAD) software in the curriculum,
e added the offering of tutorials for the use of MATLAB and ANSYS,

e increased the use of computer tools in the curriculum,

e enhanced the capabilities of one of the teaching laboratories,

¢ included an experimental structures component in the course AE 512,

e improved student advising procedures, and



Table 1. College of Engineering Productivity (Five-Year Average).

Measure\Department AE ECE IME ME
# of undergraduate 20.13 31.74 6.8 26.24
students/Faculty

# of MS students/faculty 5.83 21.05 11.61 10.94
# of PhD students/faculty 1.35 2.12 1.78 1.29
# of journal articles/faculty 0.5 ? 1.27 1.18
# of conference 1.58 ? 2.53 2.12
proceedings

external funds $208,529 $111,592 $85,225 $51,591
awarded/faculty (S/year)

Credit hours/faculty 372.16 688.28 420.94 446.73
Degrees awarded/faculty 4.27 15.09 5.84 8.27

e implemented the Engineer 2020 program.

The Engineer 2020 program requires that to fulfill the requirements for a BS in AE degree at WSU, each
student completes at least three of the following: a. Undergraduate Research, b. Cooperative Education
or Internship, c. Global Learning or Study Abroad, d. Service Learning, e. Leadership, and f.

Multidisciplinary Education. With the Engineer 2020 program the students will:

a) develop

a. ability to design and conduct experiments, as well as to analyze and interpret data;
b. 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;

ability to function on multi-disciplinary teams;
ability to identify, formulate, and solve engineering problems;
understanding of professional and ethical responsibility;
ability to communicate effectively; and
ability to use the techniques, skills, and modern engineering tools necessary for engineering

c.
d.
e.
f.
g.
practice.
b) obtain

a. the broad education necessary to understand the impact of engineering solutions in a

global, economic, environment, and societal context; and
b. knowledge of contemporary issues.

¢) recognize the need for, and an ability to engage in, life-long learning.

No major changes to the AE graduate programs have been implemented in the last five years.

Summary and Recommendations

From the data presented in both program reviews, undergraduate and graduate, it is clear that the AE
Department faculty size and qualifications are adequate to offer the three academic programs; BS, MS




and PhD. The productivity of the AE faculty as it is measured by the last five year average for the
number of conference proceedings (1.6/faculty member), the amount of funded research (300,159
awarded/faculty member), the number of undergraduate students/tenured or tenure track faculty
(19/faculty member), among others, should be commended. It is clear that the programs offered by the
AE Department supports the WSU mission as an urban serving research institution and are key to the
economy of the city of Wichita, the state of Kansas and the nation. Further, the undergraduate PEOs and
the graduate program objectives are being met. There is also evidence that the undergraduate program
outcomes are being mastered by the graduates from the AE program.

The College of Engineering heavily depends on the release money generated by the faculty in the AE
Department to conduct its operations. Therefore, it is strongly encouraged that the level of funded
research and specifically faculty release be maintained if not increased.

As part of BS in AE continuous improvement process it is recommended that:
¢ The experimental structures component of the course AE 512 be made permanent.

e Additional follow up be given to the rating of the AE program by students and alumni to
determine if the increase in enrollment in key junior and senior courses has any impact in the
quality of the educational experience offered by the department.

e The system in place to follow up the placement of graduates be expanded.
The graduate programs in the AE Department could benefit from the following:

* A separate set of program objectives and outcomes for each one of the two graduate programs,
MS and PhD.

® An assessment process for student mastery of the program outcomes for each one of the two
graduate programs.

¢ Increase the number of PhD students.
e Expansion of the system in place to follow up the placement of graduates.

The expansion of the Engineer 2020 program should continue. It is also recommended that as many AE
faculty members as possible continue to be involved in the College of Engineering Faculty Enhancement
program. The work of the First Year Engineering Program Task Force should also continue with active
participation of the AE faculty.

Fiscal Implications of Recommendations

The AE Department is encouraged to maintain its commitment to academic excellence and program
objectives as well as the continuous improvement process of its academic programs.  The size and
gualifications of the current AE faculty are adequate to support these goals and the offering of the BS,
MS and PhD programs with current enrollment levels.



The AE Department currently has half of a faculty position unfilled in the area of structures and solid
mechanics which will be used for a joint appointment with the National Institute for Aviation Research
(NIAR). This position must be filled if the recommendations above are to be implemented successfully.
Another potential fiscal implication of implementing the above recommendations is the need for
additional information technology and non-information technology laboratory support. The College of
Engineering did have four persons providing support in these areas, however, since summer of 2008
that number went down to two when some of the information technology responsibilities were moved
to UCATS. If providing additional technical support becomes an imperative, a combination of resources
from research projects and faculty release will be a potential source of funding to cover the cost of such
support.
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Wichita State University
GRADUATE SCHOOL
KANSAS BOARD OF REGENTS FY 2009 PROGRAM REVIEW
Doctor of Philosophy in Aerospace Engineering
Master of Science in Aerospace Engineering

Review process: Members of the WSU Graduate Council reviewed the Self-Study Report
provided by the Department of Aerospace Engineering.

Program: MS students are required to complete a minimum of 30 graduate semester credit
hours for a thesis and 33 hours for a directed-project option. PhD program requirements were
not listed. During 2002-2008, the department averaged 69 MS students and 17 PhD students
yearly. An average of 15 MS degrees and 3 PhD degrees were awarded annually.

Mission: The self-study describes a single mission statement for both programs. The linkage
between this mission and its related program objectives and the university’s teaching and
research mission is apparent but is not explicated. However, linkages with service aspects of the
university’s mission are not apparent.

Program faculty: There are twelve faculty members in the department. Graduate faculty
strengths, productivity, and qualifications are very strong, with appropriate level of grad faculty
membership. Only partial information was provided about the percent of graduate courses taught
by full-time and tenure-track faculty, so it is difficult to judge adequacy for both the programs.
Because it is difficult to separate the data for the MS and PhD programs (such as,
Teacher/student ratio) it is difficult to judge adequacy for each program. The self-study reports
that 20 graduate students are supported by external funding, but this data is not broken out by
program.

Curriculum and Student Outcomes: Both the sequencing and frequency of graduate courses
seem adequate, evidenced by student satisfaction data and by average time to degree completion.
Data were provided concerning student diversity. Admission standards and admission outcomes
for each program appear adequate. Since the PhD program requires GRE scores, these would be
helpful evidence for documenting the quality of admissions. Data were provided about student
presentations but were not specific concerning which program. The AE Department seems to
have a solid process and structure for program and objective evaluation in place. No data were
provided concerning what particular changes have been made as a result of these, although the
department may have documented this in their annual Graduate Program Assessment Report.
The graduate programs as a whole appear to meet all stated objectives. Objectives concerning
student achievement appear to simply reflect program requirements rather than assessing the
extent of mastery of various aspects of the curriculum. That is, data are not provided as mastery

of program content.

Student Needs/Employer Demands: Employer needs are well-documented and accounted for
by program requirements, and the placement data support how well the department prepares
students for their goals.



Recommendations: Considering the differences between MS and PhD programs, we
recommend that the department create separate mission statements for each, that these address
service criteria, and that the linkages between program mission facets and college and
university’s missions are made more explicit. To the extent possible, information about the MS
and PhD programs should to be broken out separately.

Submitted by Abu Masud, Associate Dean of the Graduate School
Approved by the Graduate Council on November 20, 2008
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Introduction

The putpose of this report is to demonstrate Aerospace Engineeting (AE) is deliveting a quality
graduate program consistent with the department, college, and university mission.

The following ctitetia are considered:

* Centrality, with respect to fulfilling the WSU mission and goals

*  Quality, as assessed by faculty strengths, productivity, and qualifications and the
cutticulum

* Demonstrated need by students and employers

* Setvices the program provides to the discipline, university, and beyond
* Cost effectiveness

Centrality

"The subsequent material addresses the Aerospace Engineering program’s focus with respect to the
college and university mission and goals.

The Wichita State University mission statement, provided in Appendix I, declares:

Jaculty and staff strive to provide a comprebensive, metropolitan university of national stature by providing
students with the educational and cultural tools required to thrive in a complese world; to achieve individual
responsibility in their lives; and to become effective citizens in the local, national, and global community. To
accomplish this mission, the University will maintain a wide range of degree programs that deliver quality
teaching, that make original contributions to knowledge and human understanding, and that serve as agents
of community service.”

The College of Engineering mission states a commitment to:

a. Prepare graduates who will engage effectively and responsibly in the practice of the engineering profession
in a global economy and in pursuing advanced engineering education.

b. Conduct applied and basic research to support and contribute to the social and economic well being of
atizens and organizations in the Wichita metropolitan area, the state of Kansas and beyond.

¢. Cultivate the spirit of entreprenenrship and the connection between engineering and business that
enconrages technology commercialization.

d. Improve continuonsly the engineering pedagogical methods employed in delivering its academsic programs.

e. Foster and value diversity of ideas and people through early student recruitment, outreach programs, and
the recruitment and development of faculty role models.

J. Enconrage scholarship in all its dimensions.

& Evolve thoughtfully in response to the needs of industry and the changing world,

To uphold the university and college missions, the AE faculty established the following objectives
for the undergraduate program:
a. To provide an undergraduate edncation to its students that will produce aerospace engincering graduates

who are sufficiently knowledgeable of the fundamental principles of engineering to meet the requirements of
potential employers in not only the Wichita region, but in the global community

WSU Aerospace Engineering Graduate Program Review Self-Study Report
Page 3 of 14



b. "o provide an undergraduate education that prepares capable students to Dpursue graduate studies in
aerospace engineering and related fields

In a similar fashion, the following statement outlines the AFE, department’s graduate program
mission:

To prepare students for careers in aerospace engineering and related Jfeelds, and for graduate stndy

Central to this mission are the following AE graduate program objectives:
To ensure the admission of qualified stndents into the program each  year
To provide qualified faculty for the program

To provide appropriate laboratories and access to them for the program

SR

D

To provide an appropriate variety of graduate conrses for the program
¢. To enroll a sufficient number of students to support the courses offerings

J- To achieve an acceptable placement rate within one year of graduation either in  J0bs or in graduate
Drograms for further study

& To ensure graduates are satisfied with the program (three years after graduation)
b. To ensure continued quality of student performance during the program

Clearly the Aerospace Enginecting department’s graduate program mission statement is aligned with
both the university and college missions. Furthermore, the department utilizes an established
process to assess graduate program quality. Specifically, outcomes for the program objectives (ie., a-
b, listed above) are evaluated every year.

Quality

This section addresses AE program quality consideting faculty and cutticulum elements.

Faculty

Table 1 summarizes basic information on the AE faculty. All twelve, tenure-track, AF, members
have a Ph.D. degree in their field of specialization. They come from eight different universities -
each with excellent engineeting programs. The average university-level teaching expetience is
approximately twenty years. In addition, the faculty has an average of over three years of industrial
ot government expetience to complement their academic backgrounds.

WSU Aerospace Engineering Graduate Program Review Self-Study Report
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Table1 Aerospace Engineering Faculty Information
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K. Hoffmann Prof. Ph.D.| Aerodynamics Univ. of Texas 0 19 19
W. Hotn Prof. Ph.D. Structutes Univ. of Texas 6 32 25
L.S. Miller Prof. Ph.D.| Aecrodynamics | Texas A&M Univ. 0 21 20
R. Myose Prof. Ph.D. Propulsion Univ. So. Cal. 2 17 17
M.G. Nagati Assoc. Prof. | Ph.D. | Flight Mechanics Towa St. Univ. 14 25 25
M. Papadakis Prof. Ph.D.| Aerodynamics Wichita St. Univ. 1 23 23
S. Keshavanayana | Agst. Prof. | Ph.D. Structures Wichita St. Univ. 0 4 4
K. Rokhsaz Prof. Ph.D. | Flight Mechanics | Univ. Mo. - Rolla 0 23 18
B. Smith Prof. Ph.D. Structures Kansas St. Univ. 3 47 44
J. Steck Prof. Ph.D. | Flight Mechanics | Univ. Mo. - Rolla 3 19 19
M. Violette Asst. Prof. | Ph.D. Structures Univ. of Texas 10 1 1
C. Yang Assoc. Prof. | Ph.D. Structures Louisiana St. Uniyv. 2 15 11

Given the second AE department graduate program objective (i.e., o4jective-b. listed previously, “Zo
provide qualified faculty for the program”) the following holds:

* All12 AE faculty (100%) are Graduate Faculty membets and 10 have Doctoral Chairing
status, as approved by the Graduate School

* All adjunct faculty members teaching gtaduate-level courses hold at least Graduate
Faculty Affiliate status as approved by the Graduate School

* Duting the academic year 2007-2008, regular faculty members taught 17 of 23 total
graduate level courses offered (74%)

Table 2 summarizes some measures of graduate faculty productivity based on results from 2003 to
2007. Obviously, the AE faculty is extremely active in graduate advising, research, and scholarship.
The department averages over §3.6 million in external funding and more than 31 significant
publications a year.

WSU Aerospace Engineering Graduate Program Review Self-Study Report
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Table2 AE Faculty Productivity Summary

Parameter Yearly Average

Journal Publications 6
Conference Proceedings 19
Contract Reports 12
Other Publications 11
Presentations w/o Proceedings 43
Accepted Proposals 17
Previously Accepted Proposals 9
Rejected Proposals 6
Pending Proposals 4
Funded Research $3,601,905
Funded Faculty Release $206,521
Match Faculty Release $48,267
Funding for Students $408,940
M.S. Advising 42
Ph.D. Advising 17
M.S. Ditrected-Projects Completed 8
M.S. Thesis Completed 7
Ph.D. Dissertations Completed 3

The research emphasis aligns with local, state, and national aerospace (e.g., aviation) interests.
Activity is focused chiefly in the areas of structures (especially composites), aerodynamics (applied,
computational, and experimental), and flight-mechanics.

Perhaps most important, AE faculty involve graduate students in virtually all aspects of the research
they conduct. Besides assisting with the work, graduate students are usually always publication co-
authots.

Additionally, the research and scholarship efforts enhance faculty teaching and mentoring abilities at
both the graduate and undergraduate levels.

The current graduate program professor-to-student ratio 1s 0.12 (or 8.7 graduate students for each
professor). Graduate class sizes are ideal, typically 10 to 30 students, allowing the faculty and
students to interact very effectively.

One-on-one mentoring and learning is key within the AE graduate program. Each faculty member,
on average, advises approximately 4 M.S. and 2 Ph.D. students every year. Working closely with
students completing a thesis, directed-project, or dissertation represents a significant contribution.

Approximately 20 graduate students are supported, on average, each year using external funds. This
number is based on Table 2 data assuming each student receives approximately $20,000 per year in
suppott.
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Curriculum

Besides research elements, the AE graduate program curticulum supports fundamental student
needs. Course offerings are substantial and timely. As was outlined previously, an AE graduate
program objective is to “provide an appropriate variety of graduate courses for the program” (i.e., objective-d.
listed previously).

Excluding thesis and dissertation hours, the goal is to ptrovide 10 or more graduate courses each
fall/spring semester. The AE department meets or exceeds this target, regularly offering between 10
and 13 graduate-level classes each semester. Furthermore, all courses are offered after 4:00 PM, to
assist part-time students who wotk in the local aerospace industry.

The department utilizes a2 Graduate School Exit sutvey to measure student satisfaction with the
vatiety of coutses offered by the department. During the 2007-2008 academic year, 88% of the
respondents indicated the variety of AE courses offered helped them complete their degree
requirements in a timely mannet.

Students

Approximately 15 M.S. and 3 Ph.D. students graduate from the AE program each year. They take
about 3 and 7.3 years, respectively for a M.S. and Ph.D., to complete their degree. It’s critical to
recognize only about 31% of these students have a traditional full-time status. A majority are
professional engineers working at local aerospace companies. As such they wotk at least 40-hours a
week and take classes and complete degtee requitements during evenings and weekends. Obviously
this situation impacts their pace to graduate.

The following sections provide information on AE graduate student demographics. With respect to
gender (for the latest 5-years):

*  14% are female
®*  13% of the M.S. students are women
*  25% of the Ph.D. students ate women

Table 3 outlines the minority student demogtaphic data.

Table 3 AE Graduate Student Demographics (5-Yeat Average)

Hispanic Asian  Black CHCA  \White International Missing
Indian
Percent of 1% 8% 0% 0% 48% 32% 10%
Total

Applicants for the M.S. degree program are admitted to the graduate progtam under one of the
following categories (if they meet the associated requirements).

* Admission with Full Standing - A minimum Grade Point Average (GPA) of 3.0 on 2 4.0
scale during the last two years or sixty credit hours of prior studies, or
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* Admission on Probation - A minimum grade point average of 2.75 to 3.0 during the last
two years ot sixty credit houts of ptior studies]]

International applicants who did not receive prior degrees from an English-speaking university are
expected to score a minimum of 550 in TOEFL. Graduate coordinators may impose additional
admission requirements for applicants whose previous degrees are not in aerospace engineering.

Specific AE graduate program admission objectives include:

* Admit fewer than 20% of the qualified applicants in the Probation category
* Admit only international applicants who meet the minimum TOEFL 550

Greater than 80% of the M.S. program applicants are admitted under the Full Standing category
with a GPA of 3.0 or higher. All international students meet the TOFEL score tequirement. Hence
AE graduate program objective-a is satisfied (i.c., “To ensure the admission of qualfied students into the
program each year”).

Admission to the Ph.D. program requires that the student has completed (or neatly completed) a
M.S. degtee in engineering ot physical science. Scotes for the General Test of the Graduate Record
Examination (GRE) must be submitted. Some students may find it necessaty to take pretequisite
courses to be able to meet the course breadth requirements. The student is recommended to the
graduate dean for admission by the department chairperson in consultation with the department
graduate cootdinator.

Program Assessment

As has been mentioned, the department utilizes an established process to assess graduate program
goals. Indeed, outcomes for the program objectives are evaluated every year.

A Graduate Assessment Committee, composed of the two graduate coordinators and a third
member appointed by the department chairperson, meets annually to review assessment results and
to provide program feedback. The same committee also reviews the program mission, objectives,
outcomes, and the assessment process petiodically and in consultation with other faculty members.

Although listed previously in this report, the AE program objectives ate presented again for easy
reference. The AE graduate program objectives are:

To ensure the admission of qualified students into the program each year

To provide qualified faculty for the program

To provide appropriate laboratories and access to them for the program

SN

‘
d. "To provide an appropriate variety of graduate conrses for the program
e. To enroll a sufficient number of students to support the courses offerings

J- To achieve an acceptable placement rate within one year of graduation either in jobs or in graduate
programs for further study

& To ensure graduates are satisfied with the program (three years after graduation)
h. To ensure continued quality of student performance during the program

Outcomes for objective-a, -b, and -d were discussed, and noted as satisfied, already. Results for the
temaining objectives are included in the following sections.
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Appropriate and accessible laboratories are ctitical to offering an excellent graduate progtam. The
following outlines specifics related to objective-c (i.e., “To provide appropriate laboratories and access to them
Jor the progran”) listed above:

* Appropriate technical personnel must be available for department laboratory service and
maintenance

* A questionnaire is administered to students for their feedback on the lab quality and
accessibility

Relevant obyective-c outcomes are as follows:

* The College of Engineeting employs two full-time technicians to help maintain the
college laboratoties

* The AE department has developed a new Flight Dynamics laboratory

* The department shares six department laboratoties with those of the WSU National
Institute for Aviation Research (NIAR)

* The most recent Graduate School exit survey indicates 70% of the respondents feel that
the laboratories are very accessible to them (compared with 56% university-wide)

The department secks to enroll a sufficient number of graduate students yeatly. Specific targets (for
objective-¢) include enrolling more than 50 degree-bound students pet semester and granting in excess
of 10 M.S. degtees per academic year.

The AE program has exceeded these targets. For the period from 2002-2008 the department
averaged 69 M.S. and 17 Ph.D. students yeatly. Futthetmore, an average of 15 M.S. and 3 Ph.D.
students graduate each year.

Besides maintaining enrollment, the AF, graduate program seeks for students to “achieve an acceptable
Placement rate within one year of graduation either in jobs or in graduate programs Jor further study” (i.e., objective-f).
The target is for 85% of the program graduates to be placed within one year of graduation either in
jobs ot in graduate programs for further study.

Student tracking is a difficult endeavor. Nonetheless, since 2003 approximately 88% of the AE
graduates were placed in either jobs or graduate programs within one year of graduation (based on
data in the AE department annual Graduate Program Assessment Report).

Relative to objective-g, the department seeks for at least 70% of the graduates to express satisfaction
with their education three yeats after graduation. Recent Graduate School Exit Survey results
indicate 82% of the AE graduates are satisfied or very satisfied with their graduate studies at WSU.

The continued quality of student performance is also critical (i.e., objective-h). Specific requirements
mnclude:

* Students must maintain at least a cumulative 3.00 GPA to retain Full Standing status

* Students are required to complete a minimum of 30 graduate semestet credit hours for
the thesis or 33 hours for the directed-project option

* Thesis ot directed-project option students are required to pass an oral examination

* Non-thesis option students are requited to pass a written examination

* Students are encouraged, but not required, to submit their thesis for publication
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The following outlines average results (i.c., objective-b) for the period from 2003-2008:

* About 5 students are placed on probation and 1 is dismissed every year for GPA
violations

* All graduates meet the credit hour and examination requirements

* Graduate students coauthor approximately 3 journal and 11 national conference
publications each year

Program Feedback

As mentioned previously, a depattment Graduate Assessment Committee meets annually to review
assessment results and to provide program feedback. This same committee also periodically reviews
the program mission, objectives, outcomes, and the assessment process. Significant concerns or
changes are raised in consultation with program faculty.

No noteworthy changes to the AE graduate program have been implemented in the last five years.
As was noted in the previous section, objectives and targets atre being met.

Howevet, the existence of specific goals, objectives, tatgets, and an assessment plan greatly assist the
department in accurately tracking program performance. As such, an effective mechanism to
implement feedback or needed changes exist.

Demonstrated Need

Wichita is often called the “Air Capital of the World.” As such there is a clear need for aerospace
engineers in Kansas. Indeed, the demand is widely expected to increase (dramatically) given the
looming retirement of the “baby boomet” generation. By 2009 “an estimated one-in-four U.S.
aerospace workers will be eligible to retite” and as of 2005 ovetr 55% of the workforce is oldet than
45 (Aviation Week & Space Technology, Feb. 5, 2007, p. 44).

Retaining Kansas’ proud aviation hetitage is dependent to a large degree on the availability of
qualified aerospace engineers. The Wichita State University Aerospace Engineering program is
uniquely qualified, through historical linkages, established abilities, and developed infrastructure, to
meet the needs of the aerospace wotld.

As the nations 6" aeronautical engineering program, the AE department has evolved with Kansas’
aviation industry. Many of our faculty and alumni have played, and still play, a pivotal role in
history. Furthermore, AE faculty have developed significant and unique aerospace related
infrastructure on-campus.

The Walter Beech Memorial Low Speed Wind Tunnel, which just celebrated its 60" anniversary, is a
great example of infrastructure critical to the aetospace industry, our students, faculty, and the U.S.
Indeed, the need for this and other labs fueled the growth of the National Institute for Aviation
Research (NIAR).

Aerospace Engineering faculty and students play a ctitical (usually lead) role in establishing, building,
and operating these impressive facilities (e.g., the wind tunnel and the NIAR). Most importantly,
without industry, community, and state support much of this infrastructure would not exist.
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Over 69% of the AE program graduate students ate part-time, given they are full-time engineers
working at local companies. Consideting this situation, all graduate-level courses are offered after
4:00 PM. This convenient "worket-friendly" approach meets the needs of engineets who desire
promotion opportunities, through further education, as well as the needs of local aircraft companies
seeking a skilled work force with up-to-date technical knowledge. Indeed, local industry directly
reimburses employees for WSU tuition costs.

A measure of the Ph.D. progtam quality is related to the placement of graduates. Doctoral
graduates have gone on to teach aerospace engineering ot mechanical engineeting at univetsities
such as Auburn University, L.ouisiana Tech, Parks College, Texas A&M, Western Michigan, and
Wichita State. Others have found employment in research and development groups of leading
aerospace companies as well as government agencies.

External research funds awarded to AE faculty and the NIAR also illustrate the need for the
graduate program. Much of the sponsored research is collaborative and applied in nature, utilizing
students as a core resoutce.

Service

Aerospace Engineering department faculty actively serve on professional society technical
committees. During 2007 alone, faculty setved on 21 committees at the national, regional and local
level. Moreover, 3 faculty members served as officers of professional societies at the regional and
national level.

In 2007, faculty membets otganized 3 sessions at technical conferences. In addition, they
collectively taught 5 workshops and made 12 invited presentations.

Every yeat, faculty review papers for leading journals (e.g., ATAA Journal, Journal of Aircraft, and
SAE Transactions Journal of Aerospace). Over 30 papers were reviewed in 2007 alone.

Recruitment activities ate consideted quite important by the department faculty. The vast majority
patticipates in the annual Wallace Scholarship Invitational wheteby top high school students are
recruited. Other general public activities include the LEGO-Mindstorm and Kansas’ Best
competitions, where faculty members setve as judges and advisots. Another event where faculty
membets setve as judges is the annual College of Engineering Open House whete student projects
are showcased to the public.

As a WSU department with a Ph.D. program, faculty members are quite active. They serve on
dissertation committees not only within the college, but also throughout the university.

The department's faculty membets also serve on univetsity, college, and department committees,
such as the university appeals court, university exceptions committee, university general education
committee, university supreme court, and university tenure and promotion committee. Other
faculty members serve on the university faculty senate along with many of its ad hoc committees.

Cost Effectiveness

An accurate program cost effectiveness assessment requires access to budget and student credit hour
production numbers. This information is quite difficult to obtain for universities outside Kansas.
Consequently, a comparison of cost per credit hour will be made between state universities with
aerospace engineering graduate programs, namely Wichita State University and the University of
Kansas (KU).
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The AE department state funded expenditutes, from 2002 to 2008, averaged $1,201,302 pet year.
The average student credit hour production for this same period is 4,271 annually (1,031 of which

are graduate level). Hence the average annual cost per credit hour is $281/ht. KU’s cost per credit
hour in 2003 was over $400/ht.

As was mentioned earlier, the AE depattment is also very successful in garnering external research
funding from industry and government (e.g., Bocing, Hawket-Beechcraft, Bombardier-Leatjet,
Cessna, FAA, and NASA). The average has been approximately $3.6 million per year since 2003
(approximately 3-times the state funding allocation).

Put simply, the external funds allow the department, college, and university to do mote than is
notmally possible. Faculty are released to ditectly support the research work, hence freeing funds to
hire needed adjuncts and graduate students. Furthermore, critical infrastructure is often developed
(e.g., labs, expertise) using the money. The telated experiences and facilities enhance our ability to
support both research and academic needs.

In shott, the external research funding greatly increases the AE depattment’s ability to respond to
local, state, and national needs on a limited budget.

Conclusions

The Aetospace Engineering graduate program fulfills the mission and goals of the university,
college, and department. In summary:

* The faculty is extremely productive and qualified (e.g., averaging over 31 significant
publications, $3.6 million in external funds, and the advising of neatly 90 graduate
students each year)

* Students and employers demonstrate a clear need for the program (e.g., almost 70% of
the graduate student population comes from local industry, with their support via tuition
reimbursements)

* Faculty and students contribute significantly to the well being of the university, the local
community, the state, and the U.S. (e.g., faculty serve leaderships roles in professional
organizations, review journal articles, and participate in many committees)

* The program is delivered in a very efficient and cost effective manner (e.g., we have an
excellent cost per credit hour and over $3.8 million in external funds each year)

* A clear mechanism to evaluate and improve the program exists and is utilized yearly (e.g.,
the yearly AE department Graduate Program Assessment Report)
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Appendix I - University Mission

Wichita State University is committed to providing comptehensive educational opportunities in an
utban setting. Through teaching, scholarship, and public service, the University seeks to equip both
students and the larger community with the educational and cultural tools they need to thrive in a
complex world, and to achieve both individual responsibility in their own lives and effective
citizenship in the local, national, and global community.

High quality teaching and leatning are fundamental goals in all undergraduate, graduate, and
continuing education programs. Building on a strong tradition in the atts and sciences, the
University offers programs in business, education, engineering, fine arts, and health professions, as
well as in the liberal arts and sciences. Degtee programs range from the associate to the doctoral
level and encompass 75 fields of study; non-degree programs are designed to meet the specialized
educational and training needs of individuals and organizations in south central Kansas.

Scholarship, including reseatch, creative activity, and artistic petformance, is designed to advance the
University’s goals of providing high quality instruction, making original conttibutions to knowledge
and buman understanding, and setving as an agent of community service. This activity is a basic
expectation of all faculty members at Wichita State University.

Public and community setvice activities seek to foster the cultural, economic, and social
development of a diverse metropolitan community and of the state of Kansas. The University’s
service constituency includes artistic and cultural agencies, business and industry, and community
educational, governmental, health, and labor organizations.

Wichita State University pursues its mission utilizing the human diversity of Wichita, the state’s
largest metropolitan community, and its many cultural, economic, and social resources. The
University faculty and professional staff are committed to the highest ideals of teaching, scholarship,
and public service, as the University strives to be a comprehensive, metropolitan university of
national stature.
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Appendix II - College of Engineering Mission

The College of Engineeting at Wichita State University is committed to:

* Prepare graduates who will engage effectively and tesponsibly in the practice of the
engineeting profession in a global economy and in putsuing advanced engineering
education.

* Conduct applied and basic reseatch to suppott and contribute to the social and
economic well being of citizens and organizations in the Wichita metropolitan atea, the
state of Kansas and beyond.

* Cultvate the spitit of entrepreneurship and the connection between engineering and
business that encoutages technology commetcialization.

* Improve continuously the engineeting pedagogical methods employed in delivering its
academic progtrams.

* Toster and value diversity of ideas and people through eatly student recruitment,
outreach programs, and the recruitment and development of faculty role models.

* Encourage scholarship in all its dimensions.

* Evolve thoughtfully in response to the needs of industry and the changing world.
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Introduction

The purpose of this report is to demonstrate Aerospace Engineeting (AE) is delivering a quality
undergraduate program consistent with the depattment, college, and university mission.

The following critetia are considered:

* Centrality, with respect to fulfilling the WSU mission and goals

*  Quality, as assessed by faculty strengths, productivity, and qualifications and the
curticulum

* Demonstrated need by students and employers
* Setvices the program provides to the discipline, university, and beyond
® (Cost effectiveness

Much of this teport’s content is from an accompanying, and continual, effort related to
accteditation. Specifically, the AE department also works to meet standards established by the
Engineeting Accreditation Commission (EAC) of the Accteditation Board for Engineering and
Technology (ABET). We simply call it “ABET.”

ABET tequites accredited undergraduate programs to utilize a comprehensive process of continuous
improvement. Programs must establish clear objectives, quantifiably measure progress, achieve
minimum outcomes, and effectively identify changes as needed to improve the program.
Constituent (i.e., students, alumni, industry, graduate programs, etc.) needs are paramount within the
effort.

Accreditation reviews involve generation of a comptehensive self-study document and a campus
visit by a qualified team of evaluators. At minimum, programs seeking accreditation atre reviewed
evety 6-years. The WSU AE program completed an ABET visit in the fall of 2007. The EAC
ABET repotted on their review in the summer of 2008. The AE program received full
accreditation.

Centrality

The subsequent matetial addtresses the Aerospace Engineering program’s focus with respect to the
college and university mission and goals.

The Wichita State University mission statement, provided in Appendix I, declares:

Yaculty and staff strive to provide a comprebensive, metropolitan untversity of national stature by providing
students with the educational and cultural tools required to thrive in a complex world; to achieve individual
responsibility in their lives; and to become effective citigens in the local, national, and global community. To
accomplish this mission, the University will maintain a wide range of degree programs that deliver quality
teaching, that make original contributions to knowledge and human understanding, and that serve as agents
of community service.”

The College of Engineering mission states a commitment to:

a. Prepare graduates who will engage effectively and responsibly in the practice of the engineering profession
in a global economy and in pursuing advanced engineering education.

b. Conduct applied and basic research to support and contribute to the social and economic well being of
citizens and organizations in the Wichita metropolitan area, the state of Kansas and beyond.
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¢. Caultivate the spirit of entreprenenrship and the connection between engineering and business that
encourages technology commercialization.

d. Improve continuonsly the engineering pedagogical methods employed in delivering its academic programs.

e. Foster and value diversity of ideas and people throngh early student recruitment, outreach programs, and
the recruitment and development of faculty role models.

f Enconrage scholarship in all its dimensions.

& Evolve thoughtfully in response to the needs of industry and the changing world.

To uphold the university and college missions, the AE faculty established the following
undergraduate Program Educational Objectives (PEOs):

a. To provide an undergraduate education to its students that will produce aerospace engineering graduates
who are sufficiently knowledgeable of the fundamental principles of engineering to meet the requirements of
potential employers in not only the Wichita region, but in the global community

b. To provide an undergradnate education that prepares capable students to pursue graduate studies in
aerospace engineering and related fields

Clearly the Aerospace Engineering department’s undergraduate program mission statement is
aligned with both the university and college missions.

Quality

Information in this section addresses AE program quality considering faculty and curticulum
elements.

Faculty

Table 1 summarizes basic information on the AE faculty. All twelve, tenure-track, AE members
have a Ph.D. degtee in their field of specialization. They come from eight different universities,
each with excellent engineering programs. The average university-level teaching experience is
approximately twenty years. In addition, each faculty member has an average of over three years of
industrial or government experience to complement his or her academic backgrounds.
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Table 1 Aerospace Engineeting Faculty Information
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K. Hoffmann Prof. Ph.D.| Aerodynamics Univ. of Texas 0 19 19
W. Horn Prof. Ph.D Structures Univ. of Texas 6 32 25
L.S. Miller Prof. Ph.D.| Aerodynamics Texas A&M Univ. 0 21 20
R. Myose Prof. Ph.D. Propulsion Univ. So. Cal. 2 17 17
M.G. Nagati Assoc. Prof. | Ph.D. | Flight Mechanics Towa St. Univ. 14 25 25
M. Papadakis Prof. Ph.D.| Aerodynamics Wichita St. Univ. 1 23 23
S. Keshavanayana | Asst. Prof. | Ph.D. Structutes Wichita St. Univ. 0 4 4
K. Rokhsaz Prof. Ph.D. | Flight Mechanics | Univ. Mo. - Rolla 0 23 18
B. Smith Prof. Ph.D. Structures Kansas St. Univ. 3 47 44
J. Steck Prof. Ph.D. | Flight Mechanics | Univ. Mo. - Rolla 3 19 19
M. Violette Asst. Prof. | Ph.D. Structutes Univ. of Texas 10 1 1
C. Yang Assoc. Prof. | Ph.D. Structures Louisiana St. Univ, 2 15 11

Table 2 summatrizes some measutes of faculty productivity based on tesults from 2003 to 2007.
Obviously, the AE faculty is extremely active in student advising, research, and scholarship. The
department averages over $3.6 million in external funding and more than 31 significant publications
a yeat. Clearly, these efforts enhance and demonstrate AE faculty abilities to deliver an outstanding
undergraduate program.
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Table2  AE Faculty Productivity Summary

Parameter Yearly Average
Student Credit Hours 2004
Journal Publications 6
Conference Proceedings 19
Contract Reports 12
Othet Publications 11
Presentations w/o Proceedings 43
Accepted Proposals 17
Previously Accepted Proposals 9
Rejected Proposals 6
Pending Proposals 4
Funded Research $3,601,905
Funded Faculty Release $206,521
Match Faculty Release $48,267
Funding for Students $408,940
B.S. Advising 229
M.S. Advising 42
Ph.D. Advising 17
M.S. Directed-Projects Completed 8
M.S. Thesis Completed 7
Ph.D. Dissertations Completed 3

During the 2008 academic year, regular faculty members taught 34 of 47 (i.e., 72%) undetgraduate
(Le,, 700- or lower) level courses offered. Qualified adjunct-faculty, most with ptior academic
experience and Ph.D. degrees, are used to meet some teaching needs. On average, only one
Graduate Teaching Assistants (GTA’s) is used each semester, given most of out graduate students
are either busy supporting faculty with research or working full-time.

AE student credit hours have been increasing since 2003 (from about 1,700 to 2,400 SCH).
Program specific class sizes have been growing steadily over the last three yeats. Cutrently,
approximately 60 students are entolled in two cote juniot-level AE courses. This situation
represents almost a doubling in class size, since 2005. Indeed, the faculty is attentive to concerns
such an increase could compromise our ability to deliver content and to interact effectively with
students.

The cutrent professor-to-student ratio is 0.04 (or 22.6 AE undergraduate students for each
professor). Based on data from the Aerospace Department Chairs Association (ADCA), AE
programs around the country have an average professor-to-student ratio of approximately 0.07 (ot
14.3 AE undergraduate students for each professor). Obviously, an improved ratio is desired for
WSU.

The AE faculty is clearly qualified and capable. Furthermore, their productivity is astonishing.
However, cutrent or increased student enrollment levels strain the faculty’s ability to delivet courses,
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advise students, seek external research funds, and to publish at desired levels. Adjustments (e.g.,
additional faculty or entollment changes) might be required to sustain overall program quality.

Curriculum

The undergraduate program has been developed and tefined over time by department faculty, most
of who have considerable academic and industrial experience. Input from constituents (i.e.,
students, employers, alumni, etc.) has also been used to further refine the curriculum content.

To ensure the stated program educational objectives (i.e., PEOs) are achieved, the department has
structured its cutriculum and other educational opportunities to lead students to the program
outcomes required for successful entry into engineering practice or further study at the graduate or
professional level. These same outcomes provide the graduate with a sound foundation for
subsequent career development and ultimate success in the engineering profession.

Specifically, mathematics, statistics, and science courses in chemistry and physics provide basic
knowledge required for understanding and analyzing engineering systems. Subsequent studies in
materials science, aerodynamics, structures, propulsion, and aircraft stability and control enable the
graduate to apply engineering principles to create, analyze and improve aerospace processes, devices,
and systems to meet customer needs.

Design and other open-ended problems assigned to students throughout the curticulum help
students develop sound engineeting judgment. The design experience is distributed throughout the
cutticulum and culminates in the senior yeat two-semester capstone design courses (AE 528 and AE
628). The principal purpose is to integrate material, covered by eatlier individual courses, into an
aerospace vehicle design process.

Finally, the social science and humanities coutses students select assist them in developing an
understanding of the societal context in which they will practice engineeting. This experience
mncludes issues related to environmental, legal, aesthetic, and human aspects of an engineeting
project. Furthermote, as of fall of 2001, all students must take a general education Issues and
Perspectives coutse in “Professional and Ethical Issues in Engineering.”

This coutse was designed by the WSU Depattment of Philosophy, via a request from the College of
Engineering. As a result, ethics, professionalism, life-long learning, and societal perspectives of
engineering projects are complimented in the engineering curriculum.

135 credit hours are requited to complete the AE B.S. degree. Course offerings are substantial and
timely. The program is designed such that students can complete a degree in 4-years. However,
students and faculty must be attentive to assure prerequisites ate met. This case becomes very
important during the junior year when certain cote courses are offered as two-patt sequences.
Given this approach, and basic staffing limitations, these and other related classes are offered only
once an academic year.

Approximately half of the AE seniors participate in the cooperative education program, wortking
locally or out of town. Not surprisingly, the NASA Johnson Space and Dryden Flight Reseatch
Centers tours ate the most popular. Obviously, such experiences dramatically compliment the
student’s education.

A variety of assessment techniques are employed to determine if the cutticulum and other
educational opportunities are producing the desired outcomes, thus assuring the achievement of
progtam objectives (i.e., PEOs). Assessment tool details and desired outcomes are described in the
Program Assessment section of this document.
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Students

This section of the report provides basic information on students in the AE, program.
On average approximately 32 undergraduate students graduate from the progtram each year (based
on data for 2003-2007). They take about 4.7 years to complete their degree. With respect to gender,

16.8% of the graduating students between 2003-2007 wete women. Table 3 outlines minotity
student demogtaphic data.

Table 3 AE Undergraduate Student Demographics (5-Year Average)

Hispanic Asian Black CHCAN White Intetnational Missing
Indian
rercentof s 93% 0w 0% 48% 27.2% 7.6%
Total

Applicants for the B.S. degree are admitted to the program as long as they meet the College of
Engineering admissions requirements. The university catalog states:

“All entering students with a declared interest in engineering will be admitted to the College of B ngineering in
program status. Engineering students must complete the Jollowing conrses, each with a grade of C or better,
within the first 48 hours: (a) ENGL101/100, ENGI.102, and COMM 111, and (b) MATH 242, or

their equivalents.

Transfer students must present an earned GPA of 2.000 or bigher on a 4.000 scale for all prior college
work in order to be fully admitted into the College of Engineering. Transfer students with a GPA of less
than 2.000 may petition for probationary admission.”

The quality of students starting the program is also important to consider. Based on data from
2002-2007, enteting AE students have an average ACT score of 26. Intetestingly, the average high-
score for students during this same period is 34.

Students must maintain a 2.00 grade point average to temain in the program. The university catalog
states:

“Students are placed on academic probation if any of the Jollowing grade point averages is less than 2.000
and if they have attempted at least G credit hours at Wichita State University: (1) cumulative grade point
average of all college/ university work, (2) WSU grade point average and (3) engineering major grade point
average. Academic probation is not removed until all grade point averages are at least 2.000. Transfer
students admitted on probation must complete af least 12 hours of credst work at Wichita State before
probation may be removed,”’

Program Assessment and Feedback

As has been mentioned previously, the department utilizes an established process (e.g., ABET) to
assess program quality and to logically affect undetgraduate program changes.

Specific objectives and outcomes directly related to the program ate evaluated yeatly and externally
reviewed during the ABET accreditation cycle.

WSU Aerospace Engineering Undergraduate Program Review Self-Study Report
Page 8 of 17



For convenience, the Program Educational Objectives (PEOs) ate shown again:

a. To provide an undergraduate education to its students that will produce aerospace engineering graduates
who are sufficiently knowledgeable of the fundamental principles of engineering to meet the requirements of
potential employers in not only the Wichita region, but in the global community

b. To provide an undergraduate education that prepares capable students to pursue graduate studses in
aerospace engineering and related fields

Interestingly, these objectives are not static. Department faculty utilize program-related input, from

students, employers, and graduates, to regularly review the Progtam Educational Objectives. Hence,
a mechanism to change ot update the PEOs exists.

The following AE undergraduate program outcomes are central to measuring success in meeting the
PEOs. Graduating students are expected to cleatly demonstrate:

a. An ability to apply knowledge of mathematics, science, and engineering

b. An ability to design and conduct excperiments, as well as to analyze and inlerpret data

¢. 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
S An undersianding of professional and ethical responsibility

& An ability to communicate effectively

b. The broad education necessary to understand the impact of engineering solutions in a Llobal, economic,
environmental, and socielal context

t. A recognition of the need for, and an ability to engage in life-long learning
J- A knowledge of contemporary issues

k. An ability fo use the technigues, skills, and modern engineering tools necessary for engineering practice

The above outcomes are evaluated utilizing a variety of methods related to the following:

* Curriculum

* Design activities

* Aerospace Engineering Department Assessment Exam (AEDAE)
* Graduating senior exit sutvey

*  Alumni survey

* Employer survey

Table 4 identifies how each assessment activity relates to specific program outcomes. Interestingly,
each individual activity provides results for multiple outcomes.

WSU Acrospace Engineering Undergraduate Program Review Self-Study Report
Page 9 of 17



Table 4 Relationship Between Assessment Activities and Program Outcomes

Program Outcomes

Assessment Activity a b|c 1 d e|f|g|h i} ilk
Curriculum ViV /!/ vViviIiviviv]v]
Gl Bducatonrogem [ | | T v Vv v
Design Throughout Curriculum VIV V7777 V7
 Capstone Design & Laboratory Courses | v | v |V |V [V [V |V /: 7T
" AE Depattment Assessment Exam | v | v | v 1
~ Alumni Survey R A A A AR AN A AN AR A2 NG
~Cooperative Education Survey |V |V |V |V Viviviviviv]y

The following paragraphs provide additional information on each assessment activity.

The program curriculum technical aspects are designed to ensure that students ate exposed to a
broad range of fundamental topics in science and aerospace engineering. The cutticulum is
consistent with requirements specified in ABET Progtam Criteria for acrospace progtams.

Program outcomes, specifically (a) through (k), are emphasized and monitored in all progtam
courses through class activities, such as homework, projects, and exams.

Instructors note outcome related concerns, problems, suggestions, or observed imptovements in a
dedicated course folder. Timely monitoring and appropriate course adjustments, in most cases, are
identified this way. Simple changes are listed in the course folder for other instructots to review.
Complicated or significant program concerns are forwarded to the department for action.

Final course grades are not used to assess program outcomes. Student performance for outcomes
contained within assighments or exams are assessed.

Education in humanities and social sciences 1s addressed within university general education policy
guidelines. This curriculum aspect reflects the desire to provide students with a broad education

beyond engineering and to educate good citizens. Such education is necessaty to ensure awareness
of the wotld’s intricacies and to develop an appreciation for other peoples’ values and cultures.

The general education process incorporates the following four assessment principles:

* Addresses the nature of the program

* Itisin the hands of people who know most about it

* Itis continuous

* Involves faculty, students, administrators, and academic advisors
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In this process, a three-year cycle addresses the Introductotry, Further Studies, and Issues and
Perspective courses. Assessment of the program beyond the Basic Skills courses (English I, English
11, and Communication 111) is accomplished through the following:

* Program monitoring
* Tracking student outcomes
*  Other institutional feedback

The General Education Committee is developing a matrix showing within which general education
courses students apply their library reseatch, mathematical, and written and oral communication
skills. Students and advisors will use this matrix when planning courses of study to ensute students
obtain practice in applying their newly acquired skills.

Instructors are responsible for measuring student outcomes with respect to the general education
goals pertinent to their courses, while the General Education Committee interviews graduating
seniors with tespect to dispositions and behaviors. The individual coutse instructors will supply the
General Education Committee with data on outcomes once in each three-year cycle.

Outcomes for each Basic Skills course are stated for students in the course syllabi. Common exit
exams are conducted in each of the Basic Skills coutses. Each basic course has used in-coutse
pretests and posttests to assess student progress. Basic Skills course committees for each discipline
review assessment data and make decisions regarding issues that might bear on students’ mastery of
basic skills requirements. A Basic Skills course director coordinates the program in each discipline.

Design activities distributed throughout the curticulum are used to expose students to complex and,
vatied difficulty, open-ended problems. Depending on course level, some problems go beyond the
material covered in the course, requiring the students to self-educate. Special emphasis in capstone
design courses is placed on “soft” issues, such as ethics and awareness of the world beyond the
classtoom. These skills are measured in the courses and affect the students’ assignment and final
grades. Furthermore, within the process, instructors identify and addtess potential outcome related
problems.

In addition to the technical content in capstone design and laboratoty courses, teamwork,
communications, and self-education are specially emphasized. Student competence levels, in these
skills, ate measured and reflected in their assignment and final course grades. Furthermore, within
the process, instructors identify and address potential outcome related problems.

The Aerospace Engineering Department Assessment Exam (AEDAE) is administered to students
during the capstone senior design course. This exam covers the following five coutses: statics,
dynamics, mechanics of materials, thermodynamics, and basic aerodynamics. The exam format is
similar to the National Council of Examiners for Engineering and Sutveying (NCEES)
Fundamentals of Engineering (FE) exam. AEDAE results are compared, for trends, with those
from the national and statewide FE exam. Since no attempt is made to normalize the AEDAE
results, the raw scores cannot be used for assessment. However, compiled yearly results provide
trends that allow monitoring the program over time. The exam results, when compared with the
national and statewide FE exam results, provide especially meaningful data about the progtress made
by the department over time.

The department chairman conducts an annual (constituent) exit interview during the student’s senior
year. This interview consists of two segments: a questionnaire (Graduating Senior Exit Sutvey) that
the student fills out at their leisure and an oral interview. The sutvey aims to determine students’
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satisfaction with their educational expetience while at WSU and serves as a diagnostic tool for
faculty members in delivering the Program Educational Objectives.

The alumni sutvey, with elements common to the College of Engineering and questions that
produce Aerospace Engincering Program-specific responses, is mailed to all living Aerospace
Engineering Program graduates every two years. In this survey, alumni are asked a variety of
questions, many of which are directly related to program outcomes.

While this is not a coopetative education program by ABET definition, considerable student
numbets patticipate in the university’s cooperative education program. Companies employing these
students are asked to complete a survey (Employer Survey) evaluating participants in interpersonal
skills, communication skills, technology skills, and professional adaptation. Additionally, they are
asked to review the frequency of outcomes activity (i.e., Outcomes a-k).

Specific assessment results ate too extensive to present in the current document. Perhaps most
importantly, students and alumni respectively indicated an 82% and 86% favorable rating of the AR
program. Coopetative education employers gave their student workers an 80.2% rating. Although
these results are acceptable, the faculty is eaget to make Improvements.

All of the assessment tesults provide valuable information and feedback for the department. Indeed,
a summary of recent changes is provided in the following table (Table 5).

Table 5 A Summary of Assessment Related Program Actions and Changes (2008)

Basis Actions and Changes

® Increased the availability and use of CAD software in the program
®  Added tutorials for MATLAB and ANSYS use
Exit Interviews ¢  Advanced computer tool use is now more continuous in the program

® A materials testing machine (e.g., 2 MTS) was purchased and a small wiffle-tree
test fixture was built for class and project use

®  An experimental structures component was added, on a trial basis, to AE 512

o  More AE courses now include C-or-better grade prerequisites
AEDAE Exam N

S A “Threshold Leatning” course concept has been explored (with mixed results)
cores

® A new student self-survey was administered, to obtain greater information on
non-academic citcumstances potentially affecting student petformance

® A new course folder format has been implemented, to better focus assessment
and outcome improvement

Other ® Improved student advising ptocedures have been established

®  The Co-Op student and employer surveys are being modified to improve
feedback

As was mentioned in the Introduction, accreditation reviews involve generation of a comptehensive
self-study document and a campus visit by a qualified team of ABET evaluators. Under favorable
circumstances, programs seeking accreditation are reviewed every G-yeats (as opposed to shorter
intervals).
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The WSU AE program completed an ABET visit in the fall of 2007. The EAC ABET completed
their review in the summer of 2008, awarding the AE program full accreditation.

Demonstrated Need

Wichita is often called the “Air Capital of the World.” As such thete is a clear need for aerospace
engineers in Kansas. Indeed, the demand is widely expected to increase (dramatically) given the
looming retirement of the “baby boomer” generation. By 2009 “an estimated one-in-four U.S.
aerospace workers will be eligible to retire” and as of 2005 over 55% of the wotkforce is older than
45 (Aviation Week & Space Technology, Feb. 5, 2007, p. 44).

Retaining Kansas’ proud aviation heritage is dependent to a latge degree on the availability of
qualified aerospace engineers. The Wichita State University Aerospace Engineering program is
uniquely qualified, through historical linkages, established abilities, and developed infrastructure, to
meet the needs of the aerospace world.

As the nation’s 6" aeronautical engineering program, the AE department has evolved with Kansas’
aviation industry. Many of our faculty and alumni have played, and still play, a pivotal role in
history. Furthermore, AE faculty have developed significant and unique aerospace related
infrastructure on-campus.

The Walter Beech Memorial Low Speed Wind Tunnel, which just celebrated its 60" anniversaty, is a
great example of infrastructure critical to the aetospace industty, our students, faculty, and the U.S.
Indeed, the need for this and other labs fueled the growth of the National Institute for Aviation
Research (NIAR).

Aerospace Engineering faculty and students play a critical (usually lead) role in establishing, building,
and operating these imptessive facilities (e.g., the wind tunnel and the NIAR). Most importtantly,
without industry, community, and state suppott much of this infrastructure would not exist.

Based on a 2007 department sutvey, approximately 68% of the current undergraduate students work
more than 20-hours 2 week. Many patticipate in the Cooperative Education program ot wotk
directly with local companies, or with WSU faculty involved in acrospace related research or testing
(e.g., NIAR). This situation underscores the needs of local aircraft companies seeking a skilled work
force with up-to-date technical knowledge.

A measure of the progtam quality is also related to the placement of graduates. B.S. graduates have
gone on to study aerospace engineeting at universities such as Stanford, Washington Univertsity,
Cortnell, Texas A&M, Univetsity of Texas, and Georgetown. Others have found employment in
leading aerospace companies as well as government agencies.

External research funds awarded to AE faculty and the NIAR also illustrate the need for the
undetgraduate program. Much of the sponsored research is collaborative and applied in nature,
utilizing students as a core resource.

Service

Aerospace Engineering department faculty actively setve on professional society technical
committees. During 2007 alone, faculty served on 21 committees at the national, regional and local
level. Moreovet, 3 faculty members served as officers of professional societies at the regional and
national level.
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In 2007, faculty membets organized 3 sessions at technical conferences. In addition, they
collectively taught 5 workshops and made 12 invited presentations.

Evety year, faculty review papers for leading journals (e.g., ATAA Journal, Journal of Aircraft, and
SAE Transactions Journal of Aerospace). Over 30 papets wete reviewed in 2007 alone.

Recruitment activities are considered quite important by the department faculty. The vast majority
participates in the annual Wallace Scholatship Invitational whereby top high school students are
tecruited. Other general public activities include the LEGO-Mindstorm and Kansas’ Best
competitions, where faculty members setve as judges and advisors. Another event whete faculty
members serve as judges is the annual College of Engineering Open House whete student projects
are showcased to the public.

As 2 WSU department with a Ph.D. program, faculty members are quite active. They setve on
dissertation committees not only within the college, but also throughout the university.

The department's faculty membets also setve on university, college, and department committees,
such as the univetsity appeals court, univetsity exceptions committee, university general education
committee, university supteme court, and university tenure and promotion committee. Other
faculty members setve on the university faculty senate along with many of its ad hoc committees.

Cost Effectiveness

An accurate program cost effectiveness assessment requires access to budget and student credit hour
production numbers. This information is quite difficult to obtain for universities outside Kansas,
Consequently, a compatison of cost pet credit hour will be made between state universities with
aerospace engineering graduate programs, namely Wichita State University and the University of
Kansas (KU).

The AE depattment state funded expenditures, from 2002 to 2008, averaged $1,201,302 per vear.
The average student credit hour production for this same petiod is 4,271 annually (3,240 of which

are undergraduate level). Hence the average annual cost per credit hour is $281 /hr. KU’s cost per
credit hout in 2003 was over $400/ht.

As was mentioned eatlier, the AE department is also very successful in garnering external research
funding from industry and government (e.g., Boeing, Hawket-Beechcraft, Bombardier-Leatjet,
Cessna, FAA, and NASA). The average has been approximately $3.6 million pet year since 2003
(approximately 3-times the state funding allocation).

Put simply, the external funds allow the department, college, and university to do more than is
normally possible. Faculty are released to directly suppott the tesearch work, hence freeing funds to
hire needed adjuncts and students. Furthermote, critical infrastructure is often developed (e.g., labs,
expertise) using the money. The related experiences and facilities enhance our ability to support
both research and academic needs.

In short, the external research funding greatly increases the AE department’s ability to respond to
local, state, and national needs on a limited budget.
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Conclusions

The Aerospace Engineering undergraduate program fulfills the mission and goals of the university,
college, and department. In summary:

Student credit hour production has increased

The faculty is extremely productive and qualified (e.g., averaging over 31 significant
publications, $3.6 million in external funds)

Students and employers demonstrate a clear need for the program

The program curriculum aligns with local, state, and national aerospace (e.g., aviation
and ABET) interests

Faculty and students contribute significantly to the well being of the university, the local
community, the state, and the U.S. (e.g., faculty setve leaderships roles in professional
otganizations, teview journal articles, and participate in many committees)

The program is delivered in a very efficient and cost effective manner (e.g., we have an
excellent cost per credit hout and over $3.8 million in external funds each year)

A clear mechanism to evaluate and improve the program exists and is utilized yeatly (e.g.,
the Engineering Accreditation Commission (EAC) Accreditation Board for Engineering
and Technology)

The program was recently awarded with full accreditation

Students, alumni, and cooperative education employers rate the program highly

WSU Aerospace Engineering Undergraduate Program Review Self-Study Report
Page 15 of 17



Appendix I - University Mission

Wichita State University is committed to providing comprehensive educational oppottunities in an
urban setting. Through teaching, scholarship, and public service, the University secks to equip both
students and the larger community with the educational and cultural tools they need to thtive in a
complex world, and to achieve both individual responsibility in their own lives and effective
citizenship in the local, national, and global community.

High quality teaching and learning are fundamental goals in all undergraduate, graduate, and
continuing education programs. Building on a strong tradition in the arts and sciences, the
University offers programs in business, education, engineering, fine arts, and health professions, as
well as in the liberal arts and sciences. Degree programs range from the associate to the doctoral
level and encompass 75 fields of study; non-degree programs are designed to meet the specialized
educational and training needs of individuals and organizations in south central Kansas.

Scholarship, including research, creative activity, and artistic performance, is designed to advance the
University’s goals of providing high quality instruction, making original contributions to knowledge
and human understanding, and setving as an agent of community setvice. This activity is a basic
expectation of all faculty members at Wichita State University.

Public and community setvice activities seek to foster the cultural, economic, and social
development of a diverse metropolitan community and of the state of Kansas. The University’s
setvice constituency includes artistic and cultural agencies, business and industry, and community
educational, governmental, health, and labor organizations.

Wichita State University putsues its mission utilizing the human diversity of Wichita, the state’s
largest metropolitan community, and its many cultural, economic, and social resources. The
Univetsity faculty and professional staff are committed to the highest ideals of teaching, scholarship,
and public setvice, as the University strives to be a comprehensive, metropolitan university of
national stature.
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Appendix II - College of Engineering Mission
The College of Engineering at Wichita State University is committed to:

* Prepare graduates who will engage effectively and responsibly in the practice of the
engineering profession in a global economy and in putsuing advanced engineetring
education.

* Conduct applied and basic research to support and contribute to the social and
economic well being of citizens and organizations in the Wichita metropolitan area, the
state of Kansas and beyond.

* Cultivate the spirit of entrepreneutship and the connection between engineering and
business that encourages technology commetcialization.

* Improve continuously the engineering pedagogical methods employed in delivering its
academic programs.

* Foster and value diversity of ideas and people through early student recruitment,
outteach programs, and the recruitment and development of faculty role models.

* Encourage scholarship in all its dimensions.

* Evolve thoughtfully in response to the needs of industry and the changing wotld.
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