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This report describes the project’s research and education activities. As the project is oriented towards infrastructure for graduate education, we focus on educational activities.

1. Introduction to UTEP

The University of Texas at El Paso (http://www.utep.edu) is a major regional university serving a rapidly growing, binational, bicultural population on the U.S.-Mexico border. El Paso, population approximately 620,000 million, is the fifth largest city in Texas and 23rd in the Nation and is one of the state’s fastest-growing metropolitan areas. The U.S.-Mexico border is a few hundred yards from the UTEP campus, and Ciudad Juarez, El Paso’s twin city across the Rio Grande, has a population of approximately 1.5 million, creating a border community of over 2 million people. As the only major state university in Texas within 350 miles of El Paso, UTEP is central to providing educational opportunities and fostering the human and economic development of the region. El Paso is at the forefront of demographic trends that are rapidly changing the face of American society. The population of El Paso is estimated to be over 70 percent Hispanic, almost a quarter of El Paso’s population is first-generation immigrant, over 50 percent of households speak Spanish as the language of preference and the public schools in El Paso County range from 75 to 98 percent Hispanic.

Founded in 1914 as the Texas State School of Mines and Metallurgy, UTEP is the second-oldest academic component of the University of Texas system. UTEP's six colleges (business administration, education, engineering, liberal arts, nursing and health sciences, and science) and the graduate school offer 81 bachelor's and 70 master's degrees. UTEP also offers 14 doctoral degrees in biological sciences, chemistry, civil engineering, computer engineering, educational leadership and administration, environmental science and engineering, history and borderlands, geological sciences, interdisciplinary health sciences, materials science and engineering, psychology, rhetoric and composition, and computer science. With an annual research expenditure of $46 million, for the 2006 fiscal year, UTEP ranks among the top three UT System academic institutions in research expenditures.  Additionally, approximately 94 percent of its faculty holds a doctorate or equivalent in their field and over 30 percent of faculty is minority, one of the highest percentages in the nation.

2. Introduction to the Project

The Departments of Computer Science (CS) and Electrical and Computer Engineering (ECE) at the University of Texas at El Paso have made great strides internally in fixing the “leaky pipeline” of Hispanic students through their undergraduate education, graduation and graduate education. We have created and deployed effective means of retaining Hispanic students and supporting continuation of their education, particularly at the M.S. level and continuing on to the Ph.D. level. The departments, which have masters and Ph.D. programs in their respective areas, look forward to major developments of their graduate programs for Hispanic students.

In this project, the departments addressed the principal, nationally identified problems in minority education in information technology: (1) the relatively small numbers of scientific leaders within the Hispanic community, (2) the isolation of minority students in non-minority community settings, (3) the isolation of minority institutions, and (4) a small and “leaky” pipeline of students from high-school to graduate school. To increase the number of Hispanics who obtain graduate degrees in computer science and engineering, the project addressed these issues by:

· Building community among relatively isolated majority-Hispanic institutions, so that students early in the pipeline have access to role models

· Building a strong graduate program in a majority-Hispanic community, so that students and the program can take advantage of existing community and university support structures

· Building communities of interest among the four-year colleges, an M.S.- and Ph.D.-granting university with the experience and capabilities to support Hispanic students, and Ph.D.-granting research universities so that students late in the pipeline have a high level of engagement with excellent research.

· Building an atmosphere of support among the students and professors allowing students to engage in research early therefore exposing them to pre-graduate work.

· Building upon the computer science program to provide local students an opportunity to continue their graduate degrees in computer science.

3. Project Activities and Accomplishments 

3.1 Recruiting students for doctoral study at UTEP

Grant-supported faculty and the Graduate Program Coordinator are systematically identifying and contacting capable undergraduate and master’s students at UTEP and at our Texas partner institutions to mentor and encourage these students to start thinking about pursuit of their Ph.D. Of these activities, we have found the following to be most effective:  regularly meeting with students, discussing their future and research interests, encouraging and guiding them to apply for scholarships and summer programs, and helping them find a match in one of our research groups.  Furthermore, we develop the expectation in our research students that they will pursue graduate study and, hopefully, obtain their Ph.D.  Largely, as a result of this and other project-related activities, overall Ph.D. enrollment in the Computer Science and Engineering program increased from 13 in the spring of 2001 to 32 in the fall of 2004.  These activities resulted in a Computer Science Ph.D. program starting in fall 2005 that is currently the home to 24 Ph.D. Computer Science candidates. Of these 24 Ph.D. students, nine are Hispanic and  seven are women.  This project has supported over 50 students in or targeted for our Ph.D. program in CS or CE.  

The MII award was the turning point for our Ph.D. programs. Through the fall of 2000, enrollment into the Computer Engineering Ph.D. program was basically stable but low. After the MII award in the fall of 2000, Ph.D. enrollment began to climb steeply. By fall 2004, both Hispanic and total enrollment in the Ph.D. programs were at an all-time high.  Figure 1 shows the increase in our Ph.D. enrollments from fall 1998 to fall 2004.
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Figure 1: Enrollments in UTEP CE & CS Ph.D. Programs
As shown in Table 1, the increase in doctoral program enrollment by fall 2004 includes more than a doubling of the number of Hispanic students that were enrolled in the program in 1998.  
	 
	Total
	ECE
	CS
	Gender
	White
	African American
	Hispanic
	Asian-
	Native
	Mexican
	Other

	Enroll-ment
	
	
	
	
	
	
	
	American
	American
	
	Inter-national

	 
	
	
	
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F

	Fall 1998
	15
	10
	5
	12
	3
	2
	1
	0
	0
	2
	1
	1
	0
	0
	0
	7
	1
	0
	0

	Fall 1999
	16
	11
	5
	12
	4
	1
	2
	0
	0
	3
	1
	0
	0
	0
	0
	8
	0
	0
	1

	Fall 2000
	14
	10
	4
	11
	3
	2
	1
	0
	0
	4
	1
	1
	0
	0
	0
	4
	1
	0
	0

	Fall 2001
	19
	12
	7
	15
	4
	2
	1
	0
	0
	4
	2
	1
	0
	0
	0
	2
	1
	6
	0

	Fall 2002
	27
	16
	11
	21
	6
	4
	2
	1
	0
	3
	3
	0
	0
	0
	0
	5
	1
	8
	0

	Fall 2003
	29
	13
	16
	25
	4
	2
	1
	1
	0
	5
	2
	0
	0
	0
	0
	5
	1
	12
	0

	Fall 2004
	32
	16
	17
	27
	5
	1
	1
	0
	0
	6
	2
	0
	0
	0
	0
	8
	0
	12
	2


Table 1: Distribution of ECE & CS Ph.D. Enrollment

As a result of these increased enrollments, particularly in the Computer Science focus area, UTEP was able to obtain a full Ph.D. program in Computer Science. This proposal was submitted in June, 2003 and was approved in May, 2005 by the Texas Higher Education Coordinating Board, the body responsible for planning for improvement of higher education in the State of Texas. The new Ph.D. in Computer Science was created by separating out the computer science concentration from our Ph.D. program in Computer Engineering, which had been administered jointly by the Department of Electrical and Computer Engineering and the Department of Computer Science.

The new program has had a dynamic increase, as seen in Figure 2. We expected further increases in Ph.D. enrollment, particularly in Computer Science, as the new, separate Ph.D. program was likely to be more attractive for students interested in Computer Science specifically. If the program reaches the point where we graduate three Ph.D. students per year, our programs alone will account for something like 20 to 25 percent of the nation’s annual Hispanic Ph.D. production in computer science and computer engineering.
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Figure 2: Enrollments of CS Ph.D. Students

Table 2 shows that the number of CS Ph.D. enrollments is steadily increasing, supporting the expectations we had strived for.
	 
	CS
	Gender
	White
	African American
	Hispanic
	Asian-
	Native
	Mexican
	Other

	Enroll-ment
	
	
	
	
	
	American
	American
	
	Inter-national

	 
	
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F
	M
	F

	Fall 2005*
	19
	15
	14
	1
	1
	0
	0
	6
	1
	0
	0
	0
	0
	2
	0
	6
	2

	Fall 2006
	22
	16
	6
	2
	1
	0
	0
	6
	1
	0
	0
	0
	0
	4
	1
	4
	3

	Fall 2007
	24
	17
	7
	2
	1
	0
	0
	7
	2
	0
	0
	0
	0
	4
	1
	4
	3


           * Start of the CS Ph.D. Program
Table 2: Distribution of CS Ph.D. Enrollment starting fall 2005

The presence of the CE and CS Ph.D. programs at UTEP provides potential doctoral students with immediate role models and the departments’ emphasis on research provides substantial opportunities for undergraduate and master’s students to interact with our Ph.D. students and thus, to see doctoral study as a path that they too should explore. As a result of these factors, as well as the grant-related recruiting activities, our new Hispanic Ph.D. students are coming almost entirely from our own undergraduate and masters programs. These students are also being encouraged to explore opportunities to pursue doctoral degrees at some of the nation’s best programs in computer science and computer engineering. This encouragement has resulted in our Hispanic master’s graduates applying and, in several cases, being accepted to doctoral programs at the University of Texas San Antonio, Rice University, Texas Tech University, and Virginia Tech.
3.2 Recruiting students for masters study at UTEP
Given that the main source of our Hispanic Ph.D. students has been our own undergraduate and M.S. programs, our efforts will continue to lend higher focus on the increase of M.S. students from within our local campus.  As can be seen from Figure 3, the advent of the MII award in 2000 led to an immediate and sustained tripling of the number of Hispanic master’s students in Computer Science.

This jump in enrollment was because grant-supported faculty and the Graduate Program Coordinator have been systematically identifying and contacting capable undergraduate students to mentor and encourage these students to start thinking about graduate school. We promote graduate school from lecture one of our first course for majors all the way through the senior exit interview for graduating students. Anecdotal evidence as well as data gathered during these exit interviews shows that 100% of the students graduating with their B.S. in computer science from UTEP are aware of UTEP’s computing graduate programs, are informed about the value of graduate school and have some knowledge about the application process and procedures. Moreover, the students all express a feeling of comfort in asking about graduate school because they know that there is someone, the Graduate Program Coordinator, who is dedicated to their needs and who can provide them reliable information and guidance about navigating the graduate school applications process, funding their graduate education and making the right connections with the research faculty in the department.  Largely, as a result of these project activities the department has seen steadily increasing Hispanic enrollments in the master’s program. As shown in Figure 3, even during 2004 when graduate programs across the country experienced decreasing enrollment, Hispanic enrollment in the UTEP CS master’s program remained stable.  Although the numbers of computer-related students have dropped significantly throughout the US and at UTEP, the efforts of this grant have helped us continue to recruit students who might not have otherwise continued their studies.  In our current graduate student body, our Hispanic students now make up the majority of students in the M.S. program.
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Figure 3: Enrollments in UTEP Computer Science MS. Program
As a result of these successes, grant supported faculty are promoting the role of Graduate Program Coordinator across the college to promote graduate study. The goal is that this role be institutionalized allowing a focal point for the students considering graduate school as well as those already in the program therefore assuring their success and completion of their graduate studies, including, hopefully, a Ph.D. degree. 

3.3 M.S.-to-Ph.D. “Upgrade” Initiative
This project initiative is designed to create educational opportunities for faculty at the partner institutions and the local community college who (a) hold an M.S. degree in computer science or a related field and (b) are teaching computer science at their institutions. Specifically, we provided the means for these faculty, all of whom are at minority-serving institutions, to pursue doctoral studies at UTEP while continuing to teach at their home institutions. Grant-supported faculty and the Graduate Program Coordinator identify and contact appropriate faculty at partner schools, and recruit them to graduate school at UTEP in CS and CE. One student, a former chair of the UT-Pan American Department of Computer Science, has been enrolled in the program since fall 2002 and she has already spent two summers at UTEP to continue her research and begin work on her dissertation.  Another student has just completed his qualifying exams and is beginning his dissertation related research.  He was able to spend summer 2006 on the UTEP campus and has finished most of his coursework.  To better support our distance learners, last summer, the MII project supported the effort to fix our distance-learning hardware allowing for our distance learners to better interact in the classroom setting.
While the total number of students may be small, the long-term impact of this program should be significant if the program is successful. Having UTEP-educated Ph.D.s teaching at our partner schools will (1) improve the educational opportunities available to students at partner schools and (2) help export our culture of emphasis on graduate study. 

3.4 Institutionalizing emphasis on graduate study and service to graduate students
The project has actively contributed to the creation of a culture of emphasis on graduate study and service to graduate students which has extended beyond the UTEP’s Departments of Computer Science and Electrical and Computer Engineering to the entire College of Engineering. In fact, the administration of the college are considering institutionalizing the position of the Graduate Program Coordinator so that certain activities, now performed under auspices of this project, will continue even after the term of the grant. These activities include: 

· Outreach and Publicity: maintenance of information resources, including Web pages, that detail the changes and new opportunities available to individuals considering masters or doctoral studies at UTEP; production of a comprehensive brochure/information-packet on graduate study in CS and CE, complete with UTEP applications, timelines, and other practical information; coordination with student organizations, both social and honorary, to inform them of graduate scholarships, fellowships, financial aid, and internship opportunities available to them; 

· Recruiting: systematic identification and mentoring of capable undergraduate and master’s students who should be encouraged start thinking about graduate school and doctoral study;
· Service to Graduate Students: establishment of a single, trusted and reliable contact person for graduate students and prospective graduate students who need information and help with the graduate school applications process, applying for fellowships, scholarships and financial aid, academic advising and information about general university policies and procedures.

3.5 Development of graduate students
In order to develop and nurture student interest in pursuing graduate and doctoral studies the project has provided support in the form of stipends, travel support, mentoring and guidance by grant-supported faculty and staff.  With these efforts the project has provided undergraduate, master’s and Ph.D. students  (1) access to mentoring, research and industry experiences at research centers, labs and other academic institutions and (2) participation in workshops, seminars and conferences that enhance their academic and research experience. Notable examples of this activity include support for project participants to: 

· present a paper at 2005 International MultiConference in Computer Science and Computer Engineering ,
· intern with IBM in the UNIX Software Build department, leading a "Speed Team",

· apply for and receive a Texas Space Grant Consortium Graduate Fellowship,

· participate in the Arctic Region Supercomputing Center (ARSC) REU internship 2005,

· intern at IBM T. J. Watson Research Center,
· participate in the interdisciplinary Gemstone project, an NSF funded middleware project to build a rich user environment specific for computational chemists.
· attend the Grace Hopper Conference during summer 2006
· participate in internships at San Diego Super Computing Center in Summer 2005 and Summer 2006
· attend the Super Computing’06 conference
· attend the Constraint Programming '2006 conference and meet leaders in constraint programming
· present work at the Aspect-Oriented Software Development 2007 and the satellite conference of Runtime Verification 2007
· participate in a poster presentation at North American Chapter of the Association for Computational Linguistics (NAACL’07)
· participate in a UTEP REU program for summer 2007
These activities directly improve our effectiveness in recruiting students to the master’s and Ph.D. programs because these experiences help motivate students to pursue graduate studies by providing them with (1) means to develop research skill that can help them to be successful on graduate studies and (2) opportunities to enrich their academic experience by complementing their curriculum with real-world research and presentation experiences.
Figure 4 shows the overall status of students that were financially supported by the MII project.  The majority completed their studies and moved up to higher levels of the graduate program or continue at their current level of study.  A few, around 7%, did not complete their program.  This information, in comparison to Figure 3, shows justification that with sufficient support, students will more than likely complete their degree and many may continue to study.  It is important to note that those students that are undergraduates have now been exposed to research, collaboration and publications.  This is a tool used to motivate our students to continue with their studies toward a MS and/or Ph.D. degree or to simply complete the program with a higher interest in the computing discipline.
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Figure 4. Overall Status of Students Supported to Research
Looking in more detail at the students that were financially supported by this project, the list is varied in both classification and area of interest.  Overall this project financially supported over 50 students to continue their studies while participating in research and/or pursuing research interests in the form of workshops or summer internships.  45% of those supported continue to study toward their degree.  12% were encouraged and decided to continue with their studies from undergraduate to graduate or Ph.D.  Within the group of current students are two Hispanic students (4%) that have worked their way from undergraduates to Ph.D.  Three students began their graduate studies and one his Ph.D. for fall 2007.  Of the students that graduated, the majority completed with their master’s and two completed their Ph.D.s.  One graduate that was supported to pursue her master’s continues to work in collaboration with her thesis professor to publish a paper related to her research.  
3.6 Graduate and Texas Partners
Project staff and faculty maintain regular contact with Texas partner institutions to encourage students to pursue graduate study, to recruit students for graduate study at UTEP, to explore opportunities with joint research with partner faculty, and to encourage faculty and students to join UTEP research groups via teleconferencing facilities. In addition anecdotal feedback indicates that visits by project faculty and staff to Texas partner institutions have resulted in the students’ possession of an increased awareness of the benefits of graduate study and many of them, for the first time, were able to consider pursuit of graduate education as a viable enterprise. Tangible evidence of this was seen in minority students from our partner schools inquiring about, and applying for, graduate and doctoral study at UTEP. 

Project personnel also continue efforts to link up research projects with our graduate partners (University of Arizona, University of Texas at Austin, and Oregon Graduate Institute). For example, Pat Teller continues her joint research with faculty at UT-Austin, and David Novick continues to work with David Maier of Oregon Graduate Institute on joint research proposals. We have already implemented and tested a teleconferencing system that enables us to hold distributed research-group meetings.  As result of this research and collaborations, the CA-HSI (Computing Alliance of Hispanic Serving Institutions) was created with an effort to focus on the recruitment and retention of Hispanic students in computing programs of study.  With early intervention, students who might not have continued with their degree are mentored in the initial courses as well as introduced to research.
3.7 Faculty Initiatives
While the bulk of the faculty effort is scheduled for the summer, the faculty continuously devote substantial time to achieving the results. Faculty are supervising Hispanic graduate students, working on recruitment and working with our partner schools to create joint research projects. 

Grant-supported faculty are also actively involved in the quality control process of the computer science graduate curriculum. In 2002, Dr. Ann Gates led the Graduate Curriculum Committee on a successful mission to redesign the graduate curriculum to make it more dynamic and more attractive to prospective graduate and Ph.D. students. The end result of this effort was a graduate curriculum that was clearly aligned with the research expertise of the department. This revised and more attractive curriculum has most assuredly played a role in the expanded participation of students from underrepresented groups in the Computer Science master’s and Ph.D. programs. In 2005, Dr. Patricia Teller led the Graduate Curriculum Committee on an effort to streamline and document the Ph.D. qualifying examinations process and ensure smooth implementation of the new Ph.D. program in Computer Science.  These efforts have created a consistent structure for our Ph.D. students to be successful in their graduate studies.
4. Project Impact 
The primary impact of the project is that (1) traditionally under-served students, either Hispanic or teachers at minority-serving institutions, are being recruited and prepared for graduate study in computer science and computer engineering, (2) highly capable Hispanic students are being transitioned into Ph.D. study at some of the nation’s best programs in computer science and computer engineering, and (3) UTEP’s commitment to emphasis on doctoral study and service to underrepresented Hispanics has been   reinforced. 
Over the last seven years this project has directly contributed to the education of over 50 Hispanic or under-represented students many of which continued on with their studies at UTEP, with nine of these being Hispanic Ph.D. students. The project has also directly contributed to the enrollment of six new Hispanic students into Ph.D. study at some of the nation’s best programs in computer science and computer engineering.  Additionally, as a direct result of the efforts of grant-supported faculty and the increased doctoral enrollments made possible by this project, the University of Texas System and the State of Texas have approved a distinct Ph.D. program in Computer Science at UTEP, that began fall 2005. These results have and will continue to produce a noteworthy increase in the number of Hispanic graduates with graduate degrees in computer science and computer engineering and are clear markers of the success of this project.

Finally, with the efforts of grant supported faculty, we have established a core of minority serving institutions that are focused in early intervention and focus on Hispanic student’s involvement in research.  These efforts are sure to affect our impact on the choices our students and those of collaborating schools, make when considering graduate school.
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