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This report describes the project’s research and education activities. As the project is oriented toward infrastructure for graduate education, we will 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 700,000, is the fourth largest city in Texas 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 1.3 million, creating a border community of around 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, and over 50 percent of El Paso’s households speak Spanish as the language of preference. El Paso is also a young city, with a median age of 25 years, compared to 28 years for the state as a whole. Since the younger age brackets are more heavily Hispanic, 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 60 bachelor's and 53 master's degrees. Doctoral degrees are offered in geological sciences, computer engineering, psychology, materials science and engineering, environmental science and engineering, and educational leadership and administration. With an annual research expenditure of $13.8 million, UTEP ranks among the top eight universities (out of 36) in research expenditures in Texas, and 94 percent of its faculty hold a doctorate or equivalent in their field.

2. Introduction to the Project

The Departments of Computer Science and Electrical and Computer Engineering 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 toward graduation and graduate education. We have created and deployed effective means of retaining Hispanic students and of supporting continuation of their education, particularly at the M.S. level. The departments, which have M.S. programs in their respective areas and share a Ph.D. program in Computer Engineering, look forward to major development of their graduate programs for Hispanic students.

In this project (http://www.cs.utep.edu/novick/mii), the departments seek to address 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 addresses 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.

3. Accomplishments of the Past Year

3.1 Personnel
The project’s graduate coordinator, Betsabe Castro-Duarte, left the project in August of 2001. Ms. Castro-Duarte, who had done so much to develop the systems needed to recruit and enroll the students targeted by the project, indicated that the workload was higher than anticipated. In  response, we (a) hired Sue Ann Walker, a graduate of Morgan State University, as our new graduate coordinator and (b) obtained funding from UTEP’s Graduate School for a half-time graduate assistant to take over much of the workload with respect to enrolling and tracking graduate students.

3.2 Recruiting students for graduate study at UTEP

Goals and objectives for the past year: Our goal for 2001-2002 was to recruit four additional MS students for fall, 2001.
Inputs: Human resources to identify and contact capable undergraduate students, and encourage these students to start thinking about graduate school. Principally, these resources comprise the grant-supported faculty and the Graduate Program Coordinator.
Outputs: This year, the project:

· Identified students through faculty referrals of students who have the potential to be successful in graduate school and (b) worked with the University’s Registrar Office to generate a list of students who are in their junior year and who possess a 2.8 and above grade point average.

· Contacted students who had a grade point average of 2.8 and above and asked that they set up an appointment with the Graduate Coordinator to discuss their graduate opportunities at UTEP.

· Developed ties with other academic/student support entities within UTEP. We worked with UTEP’s Academic Center for Engineers and Scientists (ACES) to offer a Graduate Records Examination (GRE) preparation workshop for students who are pursuing graduate studies.

· By the fall of 2001, we obtained a net increase of eight Hispanic M.S. students in Computer Science as compared with the fall of 2000. Of these, five were male and three were female. The CS M.S. program in the fall of 2001 had a total of 19 Hispanic students, 2 African American Students, and 24 students were women. The M.S. program in Electrical and Computer Engineering experienced similar growth. The ECE M.S. program in the fall of 2001 had 18 minority students. This growth in our M.S. programs also represents a growing pool of candidates for our Ph.D. program in Computer Engineering, which is a joint program of the CS and ECE departments. Largely as a result of project-related activities, overall Ph.D. enrollment: climbed from 13 in the spring of 2001 to 23 in the spring of 2002. Of these 23 Ph.D. students, 6 are Hispanic and 1 is African-American. Four of the students are women.

3.2 Teacher M.S. Initiative

Goals and objectives for the past year: Our goal was to accelerate preparation of local teachers for taking graduate-level CS courses. The target population is area high school and middle school teachers who are interested in computer science. As area teachers are generally representative of El Paso’s population, the vast majority of these teachers are Hispanic. Educating area teachers in computer science at the graduate level will indirectly affect the students that they teach. Based on their experiences in graduate study, teachers can influence the early stages of the education “pipeline” by (a) better preparing their students who enter UTEP because of their improved understanding of the transfer of science and mathematical concepts to computer science and (b) providing awareness of graduate study as a possible future because teachers are role models to students. Our objective is to enroll ten teachers for the summer of 2001.

Inputs: Human resources for recruiting students and teaching the courses. Principally, these comprise the Graduate Program Coordinator and CS department instructors.

Outputs: This year, the project:

· Sent information on the program to nine area school districts and numerous private schools. The information sent to teachers generated over 25 potential candidates. These candidates received additional documents that were prepared by the coordinator to ease their entry into the graduate application process. Of these candidates, 12 were accepted and enrolled in the summer of 2001 in this “fast-track” entry into graduate study. A similar effort is underway for a second cohort of students to begin the fast-track leveling program in the summer of 2002.

· Begun teaching in the summer of 2001 our CS1 and CS2 courses in a combined “fast-track” section for teachers. 12 teachers enrolled in the program. Of these, seven continued on to take Data Structures and are beginning graduate courses in the summer and fall of 2002.

3.3 Working with the Texas partners

Goals and objectives for the past year: Our goal is to recruit and enroll graduates of UTEP’s partner Texas colleges and universities (UT Pan-American, UT Permian Basin, Prairie View A&M, TAMU Corpus Christi and Angelo State University). In particular, we seek to attract students graduating with a B.S. or M.S. who want to pursue advanced degrees at UTEP. Our objective for this year is to build the relationships with the partner schools so that we can track and recruit students beginning with the 2001-2002 academic year. Our objectives for the past year were to build these relationships and identify potential participants.

Inputs: Human resources to identify and contact capable undergraduate students at partner schools, and to recruit these students to graduate school at UTEP in CS and CE. Principally, these comprise the grant-supported faculty and the Graduate Program Coordinator.

Outputs: This year, the project:

· Visited departments at our 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 particular, Dr. Karen Ward and Ms. Walker visited Texas A&M Corpus Christi, Dr. Gates and Ms. Walker visited UT-Pan American, and Dr. Gates and Ms. Walker visited UT-Permian Basin. Dr. Novick also visited TAMU-CC as part of that university’s internal review of its graduate program in computer science. We continue to work with Angelo State University, whose faculty reported that they were so overworked this spring that they requested that our first visit be deferred to fall, 2002. Our reception at TAMU-CC, UT-PA and UT-PB was enthusiastic, and we expect to begin enrolling students for the fall of 2002. As both TAMU-CC and UT-PA have M.S. programs, we have particularly targeted recruitment of Ph.D. students and will be offering project-supported stipends to enrolled students from our partner schools. The CS department at Prairie View A&M indicated that it had started an M.S. program and wanted to defer participation in our project for two years.

· Set up a program to track recruited students at our partner schools.

3.4 M.S.-to-Ph.D. “Upgrade” Initiative

Goals and objectives for the past year: Our goal was 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 institution. Specifically, we seek to provide 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 institution.

Inputs: Human resources to identify and contact appropriate faculty at partner schools, and to recruit these students to graduate school at UTEP in CS and CE. Principally, these comprise the grant-supported faculty and the Graduate Program Coordinator.

Outputs: This year, the project:

· Enrolled a faculty member at UT-Brownsville, beginning in the fall of 2001. With the help of the Computer Science Department’s technical staff, Dr. Novick and Dr. Francois Modave recorded their entire “fast-track” leveling course for graduate students on videotape; these tapes were mailed to the our “upgrade” student. Sadly, the student had to drop the course for personal reasons; she indicated that she plans to resume the program at a later date.

· Continued recruiting efforts with our partner schools, especially TAMU-CC, UT-PA and UT-PB. This part of the project is getting an especially enthusiastic reception. We expect to enroll two new students in the 2002-2003 academic year. The CS department at TAMU-CC is even interested in hiring their own M.S. graduates as instructors to give them the opportunity to participate in this initiative.

· Refined our approach to providing the degree to remote students. Students who are not within driving distance of the University will spend three summer terms at UTEP and take course work via independent study, multimedia conferencing, cross-listing of graduate courses at our partner institutions, and transfer of course credits for graduate courses at our partner institutions. This program has significant practical obstacles, and we expect to continue to refine our approach as we gain experience. At the same time, we can see that we are creating organizational infrastructure that should last for many years after the project’s formal conclusion.

3.5 Additional Project Activities

The project also conducted the following additional related activities during the past year:

Outreach and Publicity: Within UTEP, we created information resources, including Web pages, that detail the changes and new opportunities available to individuals considering masters or doctoral studies at UTEP. We produced a comprehensive brochure/information-packet on graduate study in CS and CE, complete with UTEP applications, timelines, and other practical information. We are working closely with student organizations, both social and honorary, to inform them of graduate scholarship, financial aid, and internship opportunities available to them. 

Graduate Partners: The project personnel continued efforts to link up research projects with our graduate partners (University of Arizona, University of Texas at Austin, and Oregon Graduate Institute). In May, 2001, UTEP faculty visited both U of A and OGI to discuss possible joint projects. Arizona faculty Greg Andrews, Saumya Debray and Nigel Davies visited UTEP in September, 2001.UTEP faculty are now involved in both joint work and joint proposals with faculty at UT-Austin. Pat Teller now has an active joint research program with UT-Austin, and with project support has produced additional proposals.

Faculty Initiatives: While the bulk of the faculty effort is scheduled for the summer, the faculty have already devoted substantial time to achieving the results this year so far. Faculty are supervising Hispanic graduate students, working on recruitment, updating the graduate curriculum, and working with our partner schools to create joint research projects. 

A more general effort is also underway to achieve the goals of this grant indirectly by simply intensifying our recruitment of more US citizens and permanent residents into our masters program.

4. Evaluation

Degree of success. This is the second year of the project. As indicated in Section 3, the project did achieve this year's goals. Given the newness of the project, its long-term outcomes are not yet ripe for evaluation.

Impact. The 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, and (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. We expect that within five years our project will have educated 30 additional Hispanic MS students and 30 local teachers from minority-serving schools, will have recruited 10 new Hispanic Ph.D. students to UTEP, and will have transitioned six new Hispanic students into Ph.D. study at some of the nation’s best programs in computer science and computer engineering. If realized, these results would produce a huge increase in the number of Hispanic graduates with graduate degrees in computer science and computer engineering.

5. Immediate Impact

The project’s immediate impacts include:

· Enrollment of 12 teachers from minority-serving high schools and middle schools into a “fast-track” program toward the M.S. in computer science

· Academic-year support of a Ph.D. student. Aldo Lucero, who has been recently recruited to the Ph. D. in Computer Engineering and is currently supported by the grant. Aldo received his M.S. in the ECE Department at UTEP in 1995 and has since been working as a machine vision engineer at Delphi Automotive in Ciudad Juarez Mexico (across the border from El Paso) for the past five years. This year he passed his Ph.D. qualifying examination, and received a Texas Space Grant Consortium fellowship.

· Summer support of three Hispanic undergraduates in UTEP research groups, plus support of four Hispanic graduate students as teaching assistants through UTEP cost sharing.

· Visit to the University of Arizona of faculty members David Novick, Vladik Kreinovich, Karen Ward, Patricia Teller, Brian d’Auriol and Sergio Cabrera, and of graduate students Pedro Jara, Ivan Garcia, Olga Kosheleva and Aldo Lucero. Return visits to UTEP of Arizona faculty including Greg Andrews, Saumya Debray and Nigel Davies.

· Visit to Oregon Graduate Institute of faculty members David Novick and Karen Ward.

6. Project Outcome

Even in this early phase, the project’s outcomes, especially those listed in Section 5, would not otherwise have been possible. Indeed, given Outcome Goal 4 of the GPRA (Improved Achievement in Mathematics and Science Skills Needed by All Americans), the award has already made possible at least one breakthrough that would not have otherwise been practical: UTEP's MII award aims to increase the number of minority students who earn graduate degrees in computer science and computer engineering. The MII award has made it possible for UTEP to offer a new program for area high-school and junior-high teachers of math and science to start graduate study on a “fast-track” basis. With the NSF's support of our graduate program coordination, UTEP is offering a special accelerated course for teachers that will provide, in a single summer session, the first two semesters of computer science courses for CS majors. The department offered (and will continue to offer) Data Structures as a late-afternoon course in the fall semester, thus enabling the teachers to qualify for graduate study some 15 months earlier than normally possible. Twelve teachers enrolled in our first-year program this summer.

