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Department Highlights 

Highlights of the graduate programs in Aerospace Engineering include:  
• it is one of only two universities in the state that offers graduate programs in Aerospace 

Engineering, and the only university that offers the ME and DE degrees;  
• it is an international leader in aerospace education committed to developing a global community 

of choice for students, educators and researchers by strategically aligning our teaching, research 
and service missions;  

• the number of graduate students rose in the early part of the review period, and has settled on a 
ratio of approximately 1 graduate students per faculty member; PhD student numbers show the 
same pattern; the ratio of such students to faculty is a little over 2 to 1;  

• the aerospace industry is the second largest employer in Kansas; AEs are in demand at 
corporations that build and fly aircraft, as well as those that support manufacturers and design 
firms;  

• an increasing number of AE graduates are employed in the bioengineering/biomedical 
engineering field because of their familiarity with electronics and composite materials;  

• KU Continuing Education’s Aerospace Short Course program for industry professionals. We 
serve the aerospace industry through active participation in professional Technical Committees, 
especially the American Institute for Aeronautics and Astronautics (AIAA);  

• dollar amounts per award have increased under a model that favors interdisciplinary efforts;  
• a decision to invest in infrastructure and to hire faculty whose interest area was centered on the 

development of uncrewed air vehicles (UAVs); the most recent 4 faculty hired produced a faculty 
group capable of supporting UAV development;  

• many graduate students are supported as graduate teaching assistants (GTAs) and graduate 
research assistants (GRAs);  

• an increase in overall graduate degree productivity is evident, especially PhD graduates, and is 
largely due to the addition of 4 new faculty members;  

• five faculty members are senior members of the AIAA, an indication of  peer-acknowledged 
performance as engineers; several significant awards have been won by faculty members in the 
past decade;  

• notable progress toward meeting our goals; we have:  
 invested in research facilities, specifically those related to developing UAVs;  
 successfully flown dozens of UAV flights using sport-type UAVs in our Introduction to 

Flight Test Engineering course (AE 732); and, 
 successfully flown the Meridian UAV at Ft. Riley, KS, Dugway, UT and Pegasus Base, 

McMurdo Station, Antarctica.  
 
 
 

1 
 



University of Kansas 
Academic Program Review 
2000 – 2009 
August 2010 
 

Master of Engineering (ME) in Aerospace Engineering (AE) 
Master of Science (MS) in Aerospace Engineering (AE) 

Doctor of Engineering (DE) in Aerospace Engineering (AE) 
Doctor of Philosophy (PhD) in Aerospace Engineering (AE) 

 
1. What do we do and why do we do it?  
 KU is one of only two universities in the state that offers graduate programs in Aerospace 
Engineering, and the only university that offers the ME and DE degrees.    

 
1A. Mission of Unit 

 KUAE is an international leader in aerospace education committed to developing a global 
community of choice for students, educators and researchers by strategically aligning our teaching, 
research and service missions. We provide a world class graduate and undergraduate education focused 
on designing, simulating, building, testing and flying aerospace vehicles.  KUAE invests in research 
infrastructure and chooses outstanding students, faculty and staff to conduct basic and applied research of 
relevance to aerospace vehicles and systems.  We support the Aerospace profession by educating the 
public, by maintaining the KU Aerospace Short Course program and by advising policy-makers in 
government, industry and our disciplinary professional organizations. 
 

1B. Unit Goals and Priorities 
To support our teaching mission, our unit goals and priorities are to:  

• Attract the highest quality students 
• Offer an array of advanced graduate courses 
• Provide technical assistance adequate to support laboratory and flight experiences 
• Achieve and maintain a state-of-the-art distance education capability to expand educational 

outreach to remote learners 
 
To support our research mission, and to increase the quality and volume of funded research, our goals are 
to: 

• Increase the number of faculty and research staff 
• Attract the highest quality domestic and doctoral graduate students 
• Acquire and maintain high quality research facilities 
• Provide a technical staff adequate to support research 
• Substantially increase and sustain research volume 
•  

To support our service mission, our goals are to: 
• Provide a strong presence in national and international technical societies 
• Maintain and expand the viability of the KU Aerospace Short Course program 

 
1C. Short Mission Statement 

 As a leader in aerospace design education, KUAE will build on our 65-year legacy to be a world-
class community of choice for outstanding students, educators, and researchers shaping the second 
century of flight. KUAE is an international leader in aerospace education committed to developing a 
global community of choice for students, educators and researchers by strategically aligning our teaching, 
research and service missions.  
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Table 1. AE Enrollment 

Measure 
Fall 
2000 

Fall 
2001 

Fall 
2002 

Fall 
2003 

Fall 
2004 

Fall 
2005 

Fall 
2006 

Fall 
2007 

Fall 
2008 

Fall 
2009 

Masters 17 15 16 23 28 21 22 25 29 23 

Doctoral 10 11 11 15 14 14 17 15 15 18 
The number of graduate students rose in the early part of the review period, and has settled on a ratio 

of approximately 1 graduate students per faculty member. PhD student numbers show the same pattern; 
the ratio of such students to faculty is a little over 2 to 1.  

 
1D. Role of Unit 

 We provide a world-class graduate and undergraduate educational experience that is focused on 
the design, simulation, construction, testing and operation of aerospace vehicles. KUAE invests in 
research infrastructure and chooses outstanding students, faculty and staff to conduct basic and applied 
research of relevance to aerospace vehicles and systems.  

 
1E. Need and Impact Statements 

  We support the Aerospace profession by educating the public, by maintaining the KU 
Aerospace Short Course program and by advising policy-makers in government, industry and 
our disciplinary professional organizations.  The aerospace industry is the second largest employer in 
Kansas. AE’s are in demand at corporations that build and fly aircraft, as well as those that support 
manufacturers and design firms. AE’s also work for firms that design electronic control systems, 
software, and an increasing number are employed in the bioengineering/biomedical engineering field 
because of their familiarity with electronics and composite materials.  
 
2. Who does it? Faculty in Profile 
 Faculty demographics are shown on Table 2.   
 
Table 2. Faculty Demographic Information 

 

 
 The faculty consists of 2 full, 4 associate, and 2 assistant professors. One is from an 
underrepresented group, and one is from outside the USA. The age distribution statistics reflect the effect 
of two additions at the assistant level. The small number of faculty means that decisions can be reached 
efficiently; but one event, such as receipt of a major research grant, can have a pronounced effect on 
teaching schedules and other activities.  
 Each faculty member teaches 4 courses per year, typically 2 of which are graduate-level courses 
in their major disciplinary field.  Faculty and staff support the needs of the aerospace industry through 
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research in Kansas and elsewhere.  We provide up-to-date and relevant curricular content in the 
classroom, including classes taught through the KU Continuing Education’s Aerospace Short Course 
program for industry professionals. We serve the aerospace industry through active participation in 
professional Technical Committees, especially the American Institute for Aeronautics and Astronautics 
(AIAA).   
 Most of our undergraduate courses and all of our graduate courses are taught by our small, 8-9 
person department faculty.   Table 1 shows the distribution of faculty and non-faculty teaching staff for 
the last 9 years.  In 2003, we were authorized to increase the size of the faculty to 9, but due to attrition 
and two budget-related, 1-year delays in hiring replacements, we have been under-staffed for 4 of the last 
7 years.     
 

2A. Quantitative Indicators 
 

Table 1. AE Faculty 

 
 
 The typical teaching workload is 4 academic courses per year, typically 2 each year at the 
undergraduate-level and 2 at the graduate-level.  This level of effort takes 40% of the faculty member’s 
time.   For those with an especially heavy research load, the faculty member may “buy-out” of teaching 
an academic course by providing a month’s worth of salary to the department to cover the cost of hiring 
an ancillary instructor.    
 

2B. Quantitative and Qualitative Indicators 
 Faculty members accept graduate students as advisees as appropriate, based on the coincidence of 
academic interests. Faculty members are expected to develop and maintain a research program, and to 
publish results in technical journals. Tables 3 and 4 show the research expenditures and research 
expenditures per FTE, respectively, over a 5-year period.  In addition, faculty members are expected to 
mentor graduate students and serve as chair of thesis/dissertation committees 
 Faculty members are expected to serve the teaching or engineering professions by serving on 
departmental, School and University committees.  Faculty are also expected to be an active member on at 
least one technical committee of a professional engineering society.  Research awards have fluctuated 
seventy-five percent over the review period, as would be expected in a small department: one large 
amount can have a significant effect on the award figures. Similarly, research expenditures are governed 
by the amount awarded in previous years. The total number of awards has decreased about seventy-five 
percent over the review period; dollar amounts per award have increased. The pattern follows the 
department and School’s goals of submitting fewer proposals, but for larger dollar amounts, and under a 
model that favors interdisciplinary efforts.  
 
Table 3. Research Awards 

 
 
 

3 
 



Table 4. Research Expenditures 

 
 

2C. Qualitative Indicators – Maintaining Quality – Recruitment and Retention 
 Faculty members are recruited via national searches. The technical field of those hired is guided 
by the technology gap caused by retirement or failure to attain tenure.  In 1995 and 2005, KUAE 
conducted strategic planning sessions to determine the technical areas necessary to insure that our goals 
were met. The result was a decision to invest in infrastructure and to hire faculty whose interest area was 
centered on the development of uncrewed air vehicles (UAVs).  The most recent 4 faculty hired produced 
a faculty group capable of supporting UAV development. 
 A substantial start-up fund is provided to new faculty, which helps them start a research program.  
KUAE is fortunate to have a scholarship endowment, which we use to provide support for graduate 
research assistantships, which are used as part of the support packages. New faculty on the tenure-track 
are also assigned a senior faculty mentor, who provides research program guidance.   
  

2D. Succession Plan  
 The current faculty consist of two full, four associate, and two assistant professors. New faculty 
will be hired at the assistant level. The average age of this group is in the mid-forties. Thus, it is probably 
that the faculty will remain able to continuously support its research, teaching, and service goals in a 
cohesive manner for many years. Succession is not an issue, and will not be for at least the next ten years. 
Leadership may come from the talented pool of associate professors, or an opportunity may arise that 
permits addition of a senior person.  

 
3. How well do we do it, and who thinks so?  

 
3A. Test Scores and Entrance Requirements  

  The quality of Aerospace Engineering graduate students varies widely.   Those attracted by 
competitively-awarded scholarships, and those with an undergraduate degree from KUAE are 
exceptionally-well qualified, and represent approximately 2/3 of the graduate students.  The remaining 
1/3, who come without scholarship support are typically significantly less qualified.  Table 5 summarizes 
the average GRE scores at program entry for MS students. One notable statistic is that the average GRE 
scores for enrolled students is not significantly greater than that of the students who had applied.  The 
probable reason for this is that it is difficult to compete with scholarship and assistant offers made to 
students from larger programs. The relatively low GRE verbal scores, especially in 2006 and 2007, are 
associated with an influx in those years of un-supported international students. 
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Table 5. MS Graduate Admissions Yield 

 
 
Tables 6 summarizes the average GRE scores at program entry for all PhD students.  Note that the 
average GRE scores for enrolled students is, except for one year, actually less than that of the students 
who had applied.  The expected reason is the same as for the MS students—it is hard to compete with 
universities offering typically much larger student support “packages”.    
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Table 6. PhD Graduate Admissions Yield

 
 
3B. Financial Support and other Recruitment 

  KUAE has one endowed scholarship fund available for very good students.  Other scholarships 
are awarded on a School-wide competitive basis.   Table 7 shows the recent expenses for student support, 
including loans and scholarships.    
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Table 7. Financial Aid   

 
 
 Many graduate students are supported as graduate teaching assistants (GTAs) and graduate 
research assistants (GRAs), as summarized in Table 8. 
 
Table 8. Graduate Student Support 

 

 
 

3C. Demographics (mean age, number of majors) 
 KUAE graduate students are, on average, approximately 60% international students with a small 
number of female and under-represented minorities (Table 9). 
 
Table 9. AE Grad/1st Professional Major Counts 
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 The international student graduation rate is approximately 50%; under-represented groups 
graduate at a rate of 1 in 12 (Table 10).  
 
Table 10. AE Grad/1st Professional Degree Counts 

 
 

3D. Program Productivity  
 The faculty of 8-9 members has produced an average of 2 PhD/DE degrees and 7 MS/ME degrees 
in the past decade. An increase in overall graduate degree productivity is evident, especially PhD 
graduates, and is largely due to the addition of 4 new faculty members (Tables 10,11).   
 
Table 11. Graduate Credit Hour Productivity 

 

 
 
4. Program Quality Outcomes 

 
4A. Learner Outcomes  

  Engineering programs must formally demonstrate that their students attain the following 
outcomes:  
(a)  an ability to apply knowledge of mathematics, science, and engineering  
(b)  an ability to design and conduct experiments, as well as to analyze and interpret data  
(c)  an ability to design a system, component, or process to meet desired needs within realistic constraints 
such as economic, environmental,  social, political, ethical, health and safety, manufacturability, and 
sustainability  
(d)  an ability to function on multidisciplinary teams  
(e)  an ability to identify, formulate, and solve engineering problems  
(f)  an understanding of professional and ethical responsibility  
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(g)  an ability to communicate effectively  
(h)  attainment of the broad education necessary to understand the impact of engineering solutions in a 
global, economic, environmental, and societal context  
(i)  a recognition of the need for, and an ability to engage in life-long learning  
(j)  a knowledge of contemporary issues  
(k) an ability to use the techniques, skills, and modern engineering tools necessary for  
engineering practice. 
 

4B. Satisfaction Surveys 
 Course instruction surveys are conducted for each course at the end of the semester.  These 
surveys are reviewed by the faculty member after the completion of each course.  This information is also 
used as an element of the continuous improvement process for the teaching mission.  
 
5. Overall Quality  

 
5A. External Indicators of Quality 

  Five faculty members are senior members of the AIAA, an indication of  peer-acknowledged 
performance as engineers.  Several significant awards have been won by faculty members in the past 
decade: 
 
 Ronald Barrett-Gonzalez 

o 2007 AIAA Abe Zarem National Educator Award 
 Saeed Farokhi 

o 2007 Excellence in Teaching Award from the KU Center for Teaching Excellence  
 Richard Hale  

o 2003 KU Kemper Award winner 
o 2007 School of Engineering John and Winifred Sharp Teaching Professorship 
o 2002 and 2005 KU School of Engineering Henry E. Gould Award for Distinguished Service 

to Undergraduate Education 
o 2003 Henry E. Gould Award for Distinguished Service to Undergraduate Advising 
o 2000 and 2001 Bellows Fellowship Award for Teaching 
o 2002 and 2003 Excellence in Teaching Award from the Center for Teaching Excellence 

 Shahriar Keshmiri 
o  2009 Miller Scholar 

 Raymond Taghavi 
o 2001 AIAA Abe M. Zarem Educator Award 
o 2001 John E. and Winifred E. Sharp Professorship Award 

 
5B. Reflecting on Short Mission Statement 

 The AE faculty has established strategic goals which are based on the unit mission.   The faculty 
reports to the Advisory Board on the accomplishment of these goals each year.   

 
5C. Overall Assessment of Quality of Academic Programming 

 In the past 5 years that the strategic plan has been in place, there has been some notable progress 
toward meeting our goals. We have 
 
 invested in research facilities, specifically those related to developing UAVs.   
 successfully flown dozens of UAV flights using sport-type UAVs in our Introduction to  Flight 
Test Engineering course (AE 732) 
 successfully flown the Meridian UAV at Ft. Riley, KS, Dugway, UT and Pegasus Base, 
McMurdo Station, Antarctica 

9 
 



 
 The faculty-graduate student research program centered on the Meridian UAV is clearly 
exceptional. Those with research programs have had productivity in the fair to very good categories.   

 
6. Plans for Advancement in the Program 
 

6A. Targets for Change 
 The faculty will begin formulating its next 5-year strategic plan in August 2010.  The current 
plan, which formalized the strategic alignment of our teaching, research and service missions, has worked 
well.  Implementation has caused overextension of some faculty, which led to a decrease in student 
satisfaction with the academic program in 2009-2010.   The addition another faculty member should help 
solve this problem.  
 
7. Evaluation of Future Progress and Successes 
 

7A. Unit Metrics 
 We will measure our success in terms of the metrics which we review annually with the Dean the 
AE faculty, and the AE Advisory Board as follows:  

  
Teaching:  
° Admissions and enrollments in the ME, MS, DE, and PhD programs   
° Graduation rates  
° Years to graduation  
° Grade point average  
° Gender and minority balance  
° Graduate degree production per faculty member per year  
° SCHR production per faculty member  
° Course and teacher evaluations  
° Advisory Board feedback  
° Attraction of new teaching and teaching infrastructure resources  
° Employment rates and employer feedback   
° Participation in international programs  
° Teaching awards and prizes received by faculty  
  
Research (per faculty member per year):  
°Research dollar applications 
° Research awards received  
° Research dollars expended  
° ME, MS, DE, and PhD graduations 
° Refereed journal publications  
° Refereed conference proceedings  
° Patents issued 
° External invited and other presentations  
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Executive Summary 
 KU one of two state universities that offers graduate programs in Aerospace Engineering (AE), 
and the only university that offers the ME and DE degrees.   The faculty of 8-9 members has produced an 
average of 2 PhD/DE’s and 7 MS/ME’s in the past decade.  
 The Aerospace Engineering faculty have outstanding academic preparation and extensive real 
world experience. All are actively involved in undergraduate and graduate teaching, research, and 
professional society activities. Faculty members average nearly $200K per year in research expenditures, 
which is notable considering that AE has the fewest  faculty in the School of Engineering. Many faculty 
conduct research with the Center for Remote Sensing of Ice Sheets (CReSIS) and the Transportation 
Research Institute (TRI).  CReSIS is a Science and Technology Center, with the mission of developing 
new technologies and computer models to measure and predict the response of sea level change to the 
mass balance of ice sheets in Greenland and Antarctica.  CReSIS provides students and faculty with 
opportunities to pursue exciting research in a variety of disciplines; to collaborate with world-class 
scientists and engineers in the US and abroad; and to make meaningful contributions to the ongoing, 
urgent work of addressing the impact of climate change. KU TRI fosters cross-disciplinary inquiry into a 
wide spectrum of emerging transportation issues.  
 During this time, AE successfully changed its funding pattern; there were fewer applications but 
for larger amounts, and with interdisciplinary partners. This approach favors the availability of funds for 
graduate students, better educational experiences, and more efficient use of faculty time and effort. A 5-
year strategic plan led to a concentration on UAV’s – which was highly successful – and developed broad 
range of vehicles, initiated new state-of-the-art fabrication procedures, developed and utilized new 
lightweight materials, designed-built-and flew the Meridian – a state-of-the-art UAV now flying missions 
for NASA and NSF under a global change program.  
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