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I want to express my appreciation to the Estrella Mountain Community College and in particular to Luvia Rivera and the other organizers of this symposium for inviting me to make a presentation on Best Practices for Hispanic Student Achievement in Science, Mathematics, Engineering, and Technology programs of study.  

Before I offer my views on this topic, let me give you some additional background on myself.  

I have been teaching at the college level for forty-three years.  I was prepared to be a research mathematician and college teacher but for all these years, I have been interested in the preparation of precollege mathematics teachers and mathematics taught to our students at the precollege level.  And why is this?

In my middle school years, I had decided that I wanted to embark on some career involving mathematics- not because mathematics was my easiest subject, it wasn’t- but it was the most interesting and challenging.  As I progressed through high school, perhaps because of excellent mathematics teachers, I decided that I wanted to become a secondary school mathematics teacher.  When I went to college with the goal of preparing myself for secondary school teaching, a mathematics professor Father Williams C. Doyle in my sophomore year, who ended up as my professor in most of my subsequent courses, urged me to consider graduate school studies in mathematics and go for a Master’s Degree or Ph.D.  In spite of my insistence that I was going to stay my course, I decided in my senior year of college to go to graduate school.  This decision was made quite simple for me when Father Doyle helped me not only to get admitted to the University of Notre Dame but also to obtain a scholarship and teaching fellowship there, which paid for all my academic and living expenses.  

On top of that, I had wanted to study at Notre Dame after I graduated from high school.  Even though I graduated as my class valedictorian, little financial assistance was offered and my family had no money to support this type of college education.  After my first year in graduate school, I spent almost two years serving as a draftee in the Army.  When I returned to Notre Dame I received my Master’s Degree and taught for two years at what is now Loyola-Marymount University.  I subsequently taught two years as a mathematics instructor at the University Extension of UCLA during which time I completed my doctoral work and was awarded my Ph.D. in 1961.  After spending an additional year at UCLA as a mathematics lecturer, I accepted a position as an assistant professor of mathematics at Tulane University.  During this time I became involved with directing and teaching in summer mathematics institutes for high school teachers.  Four years later, I accepted a position as an associate professor of mathematics at the University of New Orleans.  Here I started a graduate program in mathematics education for local elementary mathematics teachers, primarily, minority teachers.  

After ten years at the University of New Orleans, during which I became a Professor of Mathematics, I accepted a position of Professor of Mathematics at The University of Texas at San Antonio.  I have been at UTSA for twenty-five years.  

When I joined the UTSA faculty, I observed the low number of minority students who were prepared to pursue college level work in science, and ultimately, in engineering.

This now leads me to discuss some educational practices, which are exemplary or best practices and some in my opinion that are not.

I will introduce this discussion by talking about a nationally recognized intervention program which has been replicated throughout Texas and other parts of the United States, namely the Texas Prefreshman Engineering Program or TexPREP.

TexPREP began in 1979 at The University of Texas at San Antonio. It has been conducted as an eight week, summer mathematics-based academic enrichment program for middle school and high school students interested in science, engineering, and other mathematics-related careers.  Since 1979, it has been replicated in 15 Texas cities as TexPREP and it currently operates on 25 community and senior college campuses.  Since 1997, it has been replicated in eight other states on nine college campuses as PROYECTO Access.

The focus of the program is the development of abstract reasoning skills and mathematical problem solving skills.  The program combines mathematical learning experiences with mathematical applications in Engineering, Physics, and computer science.  A daily career awareness component of visiting scientists and engineers, many of whom are women and minority, and other professionals enables participants to learn about technological opportunities.

The program staff has developed a PREP start-up kit, which includes an operational manual and a complete written curriculum covering three summers.  

In a well-structured academic setting, the students are given class homework assignments, projects, and examinations.  They are expected to maintain a 75+ average to stay in the program.  A normal retention rate in a given summer is 85% to 90%.  Program teaching faculty include college professors, premiere middle school and high school teachers, and graduate students.  Support services include guidance from undergraduate engineering and science majors who serve as program assistant mentors and from counseling graduate students.  High school students from low income families who have completed three summers of PREP and whose wages are paid by the local Workforce Development Board summer youth programs serve as peer tutors.  Low income participants fourteen years or older receive stipends from the summer youth program and free lunches through the Summer Food Service Program funded by the U.S. Department of Agriculture and the Texas Department of Human Services.

TexPREP is a partnership of at least 200 local, state, and national public and private sector agencies including the State of Texas, NASA, Sid W. Richardson Foundation, Texas Educational Agency, Texas Department of Human Services, Texas Department of Transportation, local Workforce Development Boards, Hispanic Association of Colleges and Universities, 25 community and senior college campuses and local school districts, and other collaborators. TexPREP charges no tuition or fees to participants.  Financial contributions and in-kind manpower and facilities contributions from these agencies meet all program expenses.

Some objectives of PREP include improvement of the high school graduation rate, the college entrance rate, and the college graduation rate particularly in science and engineering.  Special efforts are dedicated to the recruitment of women and minority students.

Over 18,000 middle and high school students have completed at least one summer of TexPREP.  81% have been minority and 54% have been women.  Each site maintains a database on all program participants and conducts an annual follow-up of them until they complete college.  In the 1999 follow-up survey, responses were received from 3,828 of 7,756 college age former participants.

· The high school graduation rate is 99.9%.

· 92% are college students (2,200) or college graduates (1,307).  

· The college graduation rate of college attendees is 90%. 

· 77% of the senior college graduates are minority.

· 53% of the senior college graduates are engineering, mathematics, or science majors.

· 71% of the engineering and science graduates are minority.

· 86% of the college students (1,948) and graduates (1,062) attended Texas colleges. 

2000 TexPREP served approximately 3,200 students, while 2000 PROYECTO Access served 900 more students, most of whom were minority.

When San Antonio PREP first started twenty-two years ago at The University of Texas at San Antonio, the conventional wisdom of the day was that the program was doomed to failure because middle school and high school students would never want to spend eight weeks during the summer on a college campus in the study of mathematics and its applications.

Furthermore, minority students would not succeed in this structured and disciplined environment.  Indeed in 1979, an article was published in a San Antonio magazine concerning the establishment of an engineering program at UTSA[8].  An anonymous member of the Texas Higher Education Coordinating Board expressed his opposition to approving an engineering program at UTSA because: "The Mexican American community is not where engineers come from anyway."  22 years of TexPREP operation have belied these assertions.

Although 50% of PREP students have come from economically at risk circumstances, TexPREP has proved that under the guidance of competent and caring teachers, these students can acquire the necessary quality educational preparation to succeed in college.  TexPREP scholars develop abstract reasoning skills and problem solving skills, which will become increasingly important in functioning and thriving in our future technological society.  

TexPREP offers the following lessons.  

If our people are going to be prepared to function in the mainstream of society and to become future leaders in our increasingly technological society, we must become advocates for an educational philosophy that stresses personal excellence and wholesome intellectual development, and become opponents of the philosophy that makes our children feel good for doing poor or mediocre work.

We must condemn those educational programs and reforms that would substitute the mere acquisition of computer manipulative skills and access to the Internet for intellectual development.  We must support programs which stress the acquisition of self-esteem through hard work, commitment, and achievement and oppose those that stress the acquisition of self-esteem as an end in itself.

Indeed, today some students are being victimized by dangerous educational philosophies, which claim to make learning easy and fun.  Many years ago, hard work and persistence on the part of our students resulted in their acquisition of basic intellectual tools like reading, writing, and mathematics and their mastery in everyday applications.  Today, with the current education fads, our students can’t read - instead stories and instructions are given on user friendly videotapes; they can’t write an error free sentence unless they have access to spell checkers; and they can’t do basic computational work unless they have a calculator.  

In place of teaching, some get entertainment; in place of learning and understanding mathematics, they learn about the calculator applications of mathematics.  

Consequently, many of these students through no fault of their own, but rather the fault of our educational system, are doomed to enter dull, entry level jobs with basic high tech applications.  

Rather than being our future educated productive leaders in our high tech society, their managers and supervisors will be well educated engineers and scientists who are imported from other countries.  This prediction is already on its way to fulfillment.  Because of the dearth of native born engineers and computer scientists to fill the high technology positions in our national industries, high tech companies have persuaded Congress to allow an increase of the number of immigrants who have skills in these areas.  This is a clear recognition that our educational system is denying many of our children access to these interesting and challenging professional opportunities.

Another concern is the educational priorities which our public and private sectors support.

Science Magazine dedicated its November 1992 issue to minorities in the Science pipeline[7].  One article writer who as a high school student participated in an intervention program commented that we spend too much effort to get students to love science and mathematics instead of preparing them academically to pursue these areas.  Indeed, from my own personal experience in obtaining support for TexPREP, some funding agencies seem to be more interested in outreaching to underachieving students through loosely structured experiential programs at the cost of neglecting achieving middle school and high school minority students from poverty level families who still need the intellectual reinforcement offered in enrichment programs to achieve success in college level mathematics based studies.

We should also be concerned about some consequences of efforts to establish state of the art two year post-secondary high tech vocational programs throughout the country. 


Our concern should not be about the need of these programs.  We do need these programs particularly for minorities who for one reason or another can avail themselves only to two years in a community college.  Our concern should be that our four year college capable minority students, particularly those who start their college work in a community college, and who come from poverty level families, may be tempted to take the easy way to a good paying job by preparing themselves to become high tech specialists.  This is simply a variation on a theme from previous years when our able minority high school students were urged to take vocational courses instead of college preparatory courses, so that they could enter the labor force immediately upon high school graduation.  As a result, minority students through the decades have been stereotyped as being incapable of pursuing a rigorous precollege curriculum.  Today, our country is suffering from the effects of this educational bad practice.

Some explanations of the successful TexPREP partnership are the following:

1.
TexPREP is a well organized and highly structured mathematics based academic enrichment program, which stresses the development of abstract reasoning skills and problem solving skills.  It is not a curriculum driven by the calculator or computer.  Rather, technology is used as a tool for learning rather than allowing technology to determine the program content.  A written curriculum, developed by San Antonio PREP teachers and students, is available to any prospective site interested in starting a PREP site.

2.
TexPREP has high but reasonable expectations of its participants.  The program attracts students who enjoy learning and has a zero tolerance for students who do not.


3.
The TexPREP staff consists of competent and caring teachers, 


program assistants, and administrators who have a strong 



commitment to student achievement, in particular, minorities.

4.
TexPREP is an inclusive program which welcomes both minorities and non-minorities.  TexPREP has refused to succumb to pressures of becoming an all minority program.  TexPREP offers a wholesome interaction for hard working students from all ethnic backgrounds.

5.
TexPREP maintains a database on all its graduates.  Annual surveys gather information on the current status of its graduates.  In particular, annual reports are issued which include the following information:




(i) high school graduation rate;




(ii) college entrance and major rate;




(iii) college graduation and major rate.

6.
Each current sponsor and benefactor receives a copy of the annual report.  Because of the program results, most sponsors and benefactors maintain their partnership with TexPREP and new sponsors 
are recruited.

7.
As appropriate, sponsors and benefactors receive diskettes and listings as authorized by our graduates to be used for recruitment opportunities in special programs, college entrance, and permanent or temporary employment.

So what can the public and private sectors do to increase the number of students and the diversity of students who pursue engineering and science careers?  I strongly recommend that the public and private sectors identify precollege programs like TexPREP, which have a proven record of achievement and provide long term support for their enhancement and replication.  

According to a 1998 NSF report on bachelor degrees awarded in 1995, 164,395 were in the areas of engineering, physical science, mathematical science, computer science, and biological sciences.  Of this number, 20,759 or 12.6% were awarded to African-Americans, Hispanics, or American Indians.  This reflects the continuing serious underrepresentation in the hard sciences and engineering.  

Let us now assume that 300,000 middle school and high school minority students could pursue at least one eight week summer of a TexPREP clone, annually.  Furthermore, let us assume 150,000 of these students are first year students.  Using current TexPREP results, 51,000 of these students would graduate from college annually with degrees in science or engineering.  The annual cost for this program would be less than one billion dollars.  At the same time, we will have taking major strides in preparing scientists and engineers from our citizenry and at the same time achieving desirable diversity in these professions.  

We must also support generous college scholarship programs for low income high school students, who excel in college preparatory programs in high school, and condemn those programs which would award scholarships to high school students who earn B averages in easy high school courses, but who will eventually fail college.  I would recommend that priority be given to these students who have participated and excelled in a mathematics, science, engineering or information technology program and demonstrated a commitment to pursue a college level mathematics, science, engineering, or information technology program.

As we do in PREP, we must have high expectations of our students.  They will learn that through hard work and commitment, they can become our future educated and productive citizens, masters and not servants of our future technology, and future leaders of our society.

I have related the PREP story because I can offer first hand knowledge of what a quality education program can achieve.

Now I would like to comment on some other practices most of which occur in my state.  The good ones raise the achievement level of students through direct instruction, teacher-led classrooms, intense concentrated academics, and high but reasonable student performance expectations.  
They need to be offered to more students, not necessarily to students who score higher on I.Q. evaluations, but to those who are willing to work hard and want to make something of themselves, and have the intellectual capacity and drive to succeed.  Very importantly, talented minority students need to be identified and nurtured for these opportunities.

1. The University of North Texas conducts the Texas Academy of Mathematics and Science for high school juniors and seniors.  These students have been identified as hard working and high achieving and focused on becoming scientists and engineers.  They receive dual credit toward high school graduation and the first two years of college.   

The program is limited to 400 students who have mastered Algebra 2 and Geometry.  Students from low income families receive full academic scholarships and campus living accommodations.  When they complete the two years at TAMS, these students are welcome to continue their college education at the most prestigious schools in Texas and the United States.

I am a member of the TAMS screening committee and one of my major concerns is that more minority students do not apply to this program.  I would fix this by recommending that this program be replicated on at least six other geographically situated college campuses in Texas so that distance would not become a barrier for participation.  I know that North Carolina and Louisiana have similar programs.  These programs should be replicated all over the country particularly in communities with high minority populations.  

2.
Another outstanding program is one conducted by Dr. Max Warshauer, Professor of Mathematics at Southwest Texas State University.  This is a rigorous six-week program for high school students who are interested in pursuing an intellectually stimulating and demanding college level course in Number Theory.  This program is a replication of one founded by Arnold Ross of Ohio State University over thirty years ago.  Many students of the Ross Program have gone on the graduate school and have earned Master’s and Doctoral degrees.

3. In my opinion, school districts should be encouraged and given funding incentives to establish more magnet middle and high schools focused on areas like mathematics, science, and foreign languages.  Again, able minority students need to be identified for these programs.  

Also, all schools should offer enrichment, advanced, or honors courses in mathematics and other academic areas for students who can meet the intellectual challenges.

Indeed, I would propose that all school districts should offer a high school academic honors program, which requires the completion of at least Calculus and Physics.  Furthermore, a necessary condition for earning graduation honors, like valedictorian or salutatorian, is the successful completion of this academic honors program.  

4. Through the years, I have heard about educational programs in some schools which encourage the mastery of a second language.  Indeed, rather than foster an English only mentality, I should hope that our institutions- educational, business, legislative- would promote an English+ environment.  Some beneficial effects in learning a second language would include intellectual broadening and a feeling of accomplishment, appreciation for other cultures, and a mastery of the English language and its uses.  

5. Our country needs to attract very talented individuals to the teaching profession.  I submit that entry level salaries for beginning teachers should be at least comparable with corresponding salaries for engineers and scientists.  Indeed salaries for outstanding elementary teachers should be offered and these teachers in the words of Liping Ma need to possess “A profound understanding of fundamental mathematics.”[3]  Our young children are deserving of the best teachers who will help them develop an appreciation for learning and scholarship so necessary for a future productive and fulfilling life.  

6. “It’s time to recognize that, for many students, real mathematical power, on the one hand, and facility with multidigit, pencil-and-paper computational algorithms, on the other, are mutually exclusive.  In fact, it’s time to acknowledge that continuing to teach these skills to our students is not only unnecessary, but counter productive and downright dangerous.”

Fortunately, I do not take credit for this comment.  Rather Steven Leinwand, who was the co-chair of the U.S. Department of Education Expert Panel on Mathematics and Science Education, of which I was a member, is the author of these remarks.[2]
At least ten mathematics programs reviewed by several layers of committees were ultimately designated as exemplary or promising.  These designations in my opinion have been rightfully disputed by the Mathematically Correct Group of California and by a number of other eminent mathematics and science scholars.

Another source which refutes this mentality in learning mathematics is the National Council of Teachers of Mathematics Principles and Standards for School Mathematics which was published in April of this year[4].  Here are some quotations from the new NCTM Standards: “Students should be able to compute fluently.  However, when teachers are working with students and developing computational algorithms, the calculator should be set aside to allow this focus.”  Also, “Technology should not be used as a replacement for basic understandings and instructions.”  Another notable citation from the NCTM Standards is the following:  “By the end of secondary school, students should be able to understand and produce mathematical proofs-arguments consisting of logically rigorous deductions of conclusions from hypothesis- and should appreciate the value of such arguments.  Reasoning and proof should be a consistent part of students’ mathematical experiences in pre-kindergarten through grade 12.” 

Unfortunately, at least one Urban Systemic Initiative in Texas downplays the importance of middle school mathematics teachers to understand and do mathematical proofs.  If our teachers cannot do mathematical proofs, how can they develop this skill in our students?  

Although some of my mathematical colleagues still remain skeptical about the new NCTM Standards, I believe the new Standards is a significant forward step in defining excellence in mathematics teaching.  


At the same time to achieve the aforementioned goals, I am also convinced and some research strongly suggests that direct instruction and teacher led instruction must be emphasized over discovery learning and cooperative student-centered instruction.  Furthermore, the curriculum should emphasize learning the structure of mathematical systems with a balance of computation, understanding, and problem solving.  


I look forward to the day that our political leaders and in general our fellow citizens can simultaneously boast about the excellent quality of educational opportunities available to and affordable for all our children and the downsizing of our penal system.


Let me conclude this presentation with an incident, which reflects the impact of TexPREP directly on me.  About two years ago, as I was walking from my parking space at UTSA to my office, I experienced a tightness in my chest which extended to my right arm.  When I arrived in my office I called my physician who advised me to report to the San Antonio Downtown Baptist Hospital Emergency Room.  Upon my arrival, they took an electrocardiogram and found no damage.  A few minutes after I was assigned a bed, a young staff cardiologist came to me and said: “My name is Jude Espinoza.  You may not remember me.  But I was in the 1981 PREP program.”  The next day Dr. Espinoza assisted in an angioplasty on me.  Perhaps, I need to thank Jude and PREP that I am able to share this day with you. 
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