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Appendix 2

A Users’ Guide to Programs Serving Underrepresented Students
in Pre-K-12 Mathematics and Science, Volume 1, Spring 2004

Introduction

Policymakers, educators, students and parents can all benefit
from more information when making decisions about what
programs to fund, what teaching methods to adopt or which school
to choose. Reliable information becomes all the more important
when the need is urgent, as it clearly isin America’s search for
science and engineering talent. This Users’ Guide to the programs
evaluated by Building Engineering and Science Talent and the
American Institutes of Research is intended to help fill the
information gap in the near term, and propose a template of
guestions and evaluation criteria for use in the longer term.

This guide presents in greater detail the 34 programs evaluated
using the research protocol developed by BEST and AIR.

To systematically evaluate the 34 programs, we developed and
tested a protocol to appraise the research-based evidence on the
effectiveness of programs on student outcomes. The BEST/AIR
protocol provides an explicit set of standards to improve the
quality of the research evidence that will be brought to bear on
assertions of program effectiveness in future years. In short, we
have assessed the strength of designs of existing studies of
program effectiveness.

We have rated the research evidence of the programs into three
broad categories:

|. Research-based evidence

a) Verified: based on the results of five high-quality studies,
of which two meet the highest level of rigor

b) Probable: based on the results of two acceptably rigorous
studies

c¢) Potential: based on one acceptably rigorous study

1. Descriptive evidence

a) Data suggests that the program is reaching underrepresented
populations meeting its main objectives

b) Data suggests that program could benefit from further
research

I11. Insufficient information
For these profiles, we are including those that meet the criteria

for the first two categories: research-based evidence and
descriptive evidence.

Summary Ratings
The following is a summary of the rating of programs that we
reviewed.

No programs had research-based evidence indicating that their
effectivenessis Verified.

Two programs had research-based evidence indicating that their
effectivenessis Probable:

« Direct Instruction in Mathematics
« Project SEED (Specia Elementary Education for the
Disadvantaged)

Seven programs are Notable based on available research evidence:

¢ Advancement Via Individual Determination (AVID)

« The Algebra Project

« Foundational Approachesin Science Teaching (FAST)
« Gateway to Higher Education

* Project GRAD (Graduation Really Achieves Dreams)
« Puente High School Program

* Yup'ik Mathematics

According to the available descriptive evidence and |ess-than-
rigorous research evidence, 11 programs would Benefit from
Further Research:

« American Chemical Society’s Project SEED

« Detroit Area Pre-College Engineering Program (DAPCEP)

« Disabilities, Opportunities, Internetworking and Technology
(DO-IT)

« El Paso Collaborative for Academic Excellence (EPCAE)

 Family Math

* MATHCOUNTS

« Mathematics, Engineering Science Achievement (MESA)

 University of North Carolina's Mathematics and Science
Education Network (M SEN)

¢ Operation SMART

« Texas PreFreshman Engineering Program (TexPREP)

« Xavier University Summer Science Academy



Direct Instruction (in Mathematics)

Summary Rating PROBABLE

General Description Direct Instruction (D) is an instructional approach that features care-
fully specified and sequenced knowledge and skill development, primarily in basic skills for ele-
mentary school students. The DI model aims to provide intense, efficient lessons that will allow
all children—even the lowest performing—to master academic skills. The instructional approach
appliesa “ single interpretation” rule to the way in which a teacher presents material to students:
if the presentation is consistent with one-and-only one interpretation, the student will learn the
concept that is being presented.

DI evolved from work on teacher-directed instruction by Segfried Engelmann and his colleagues,
first at the University of Illinois and later at the University of Oregon. Currently, several organi-
zations contract with schools and districts to assist in implementing the program. Particular
emphasisis given to training teachers to deliver instruction in the scripted manner specified by
the developer. Printed (paper-based) curriculum materials are published and commercially mar-
keted. Videodisc versions of DI mathematics curricula have also been produced. Although DI
has been applied to a variety of subjects and grade levels, reading and mathematics curricula for
students in kindergarten through grade six are by far the most widely used and researched. This
review examines the research evidence for DI mathematics.* The program appears as different
versions under the Direct Instruction label, including the arithmetic component of Direct
Instruction System for Teaching Arithmetic and Reading (DISTAR) for kindergarten through third
grade students and Connecting Math Concepts for first through sixth grade students.

Purpose/Objective To deliver instruction in a manner that enables elementary students
in avariety of ability levels and socio-economic circumstances to master academic content in
mathematics.

Reach First developed in the late 1960s in a few classrooms, DI’s reach expanded when it was
included as one of a number of instructional programs in Follow Through, a federally funded
nationwide evaluation from 1968 to 1976 that assessed several different approaches to educating
economically disadvantaged students from kindergarten through third grade. While precise counts
are not available, a DI representative estimated that between 600 and 650 schools currently use
DI as part of a comprehensive school reform, with math being integral in about 400. The number
of schools using DI on any basis for grades K-3 (e.g., perhaps just one classroom or one resource
teacher) is much larger (roughly estimated as 10,000 by the DI representative) and most of those
schools include the math program.

Program Components

« Highly structured content
organization and
instructional delivery.

« Professional development
for teachers.

* Commercially published
curriculum materials.

« Homogeneous grouping of
students by ability.

« Initial testing for assigning
students to groups and
frequent assessment of
student progress to maintain
grouping by ability.

* No required family or
community involvement,
but does recommend
involving parents by having
them use a guide to work
with their child’s skills at
home.

Evaluation Summary

Methods Impact studies of mathematics include statistical analysis of data from the national
evaluation of Project Follow Through during the 1970s, follow-up studies of Follow Through stu-
dents as they progressed through elementary and secondary schools, and more recent experimen-
tal or quasi-experimental studies contrasting the performances of studentsin DI classes with those
taught via other methods and/or curricula. Independent evaluators conducted the origina Follow
Through Study. However, individuals connected with the Association for Direct Instruction and/or
the University of Oregon where the Association is headquartered conducted many of the analysis
on those data and have been responsible for a number of subsequent studies.

(continued)

Target Population

Although marketed for all
students at all ability levels, DI
has been widely used among
low-performing schools in high
poverty areas, in regular and
special education classrooms.
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Direct Instruction (in Mathematics) Profile continued

Reaching the targeted population DI instructional programs have been widely used in low-performing schools in high-poverty
areas. For instance, Follow Through districts using Direct Instruction included urban and rural districts with predominantly African
American enrollments and rural districts serving predominantly Hispanic and low-income white families.

Subject matter focus Mathematics

Evidence Base

Outcomes examined Numerous analysis from the Follow Through study and four more recent studies from the 1990s examine the
immediate effects of DI mathematics instruction based on standardized tests of mathematics computation, concepts and problem-
solving, criterion-referenced tests created by teachers and university researchers, and measures of students' self-esteem and self-
efficacy. Three follow-up studies of students who received DI instruction in the 1970s as part of Project Follow Through have
examined intermediate effects (standardized mathematics scores in grades 5, 6 or 9) and longer-term effects (high school graduation,
high school dropout, application to college and college admissions). Students’ choices of college majors and success in college have
not been studied.

Results Regarding immediate program effects, there is substantial research evidence indicating that DI has a positive effect on
mathematics performance of students on standardized tests, although the strongest evidence is dated. That evidence comes from
analysis conducted from the highly rigorous Follow Through study of the 1970s that indicated that DI students outperformed students
exposed to regular curriculum and to other instructional approaches. More recent studies of students attending school in the 1990s are
more varied in rigor and have tended to be narrower in scope (e.g., small studies comparing DI with one other instructional approach),
but several of them do provide additional evidence that DI students perform better than comparison students on standardized tests. One
study suggests that DI students compared to non-DI students had a more positive attitude toward mathematics and their own mathemat-
ical abilities. The research evidence on intermediate and longer-term effects, although positive, is more limited and less rigorous than
analysis of the immediate effects. The studies suggest that mathematics performance gains of DI students compared to non-DI students
are retained into middle school, and that DI students have higher graduation and college admission rates. However, only one of the
three follow-up studies on which this evidence is based is considered to be independent of the developer, and all of the studies were
generaly of low to moderate rigor because the comparisons did not match individual students or statistically control for differencesin
student characteristics. Rather, non-DI comparison students were drawn from students who had attended schools with similar
demographic and performance profiles prior to Follow Through.

Implications for further research Although published in the 1980s and 1990s, much of the research on DI is based on cohorts of
students who were exposed to DI in the early 1970s. More recent studies have been smaller, more narrowly focused and often less
well-controlled. Additionally they have not examined longer-term outcomes. For the effectiveness of this program to be considered
verified in meeting the goals of interest to BEST, studies conducted by researchers who are clearly independent of the devel oper need
to demonstrate that the academic advantages of DI persist into high school, as evidenced by performance in mathematics and enroll-
ment in advanced mathematics and college preparatory courses.




Project SEED (Special Elementary Education for the Disadvantaged)

Summary Rating PROBABLE

General Description Project SEED (Special Elementary Education for the Disadvantaged) is a
supplementary mathematics program for urban students in grades three through six. Sudentsin
participating classrooms receive an additional period of mathematics instruction four days per
week for one semester. Professional mathematicians and scientists provide students with instruc-
tion in basic algebraic concepts while the students’ regular teachers observe the instructional
practices. Project SEED specialists provide professional development for teachers and workshops
designed to help parents work with students at home.

Purpose/Objective To improve students’ critical thinking and problem-solving skills, mathe-
matics achievement levels and academic self-confidence and, in the long term, to increase the
number of minority and educationally disadvantaged students who attain academic degrees and
careers in mathematics and related fields.

Reach Begun in Berkeley, Calif., in 1963, Project SEED now operates in several large urban
school districts in Dallas; Detroit; Philadelphia; Camden, N.J.; Indianapolis; Milwaukee; and the
San Francisco Bay Area, and serves over 10,000 students per year.

Evaluation Summary

Methods External evaluators have typically assessed program effectiveness by comparing
samples of SEED and matched non-SEED students on the following:

* standardized mathematics test scores
« evaluator-developed algebra tests
» mathematics courses taken later on by students in middle school and high school.

Samples of comparison students are selected from schools comparable to those in which SEED is
taught and matched to SEED students on individual demographic characteristics and prior test
scores in mathematics and reading. Surveys of SEED students, teachers, parents and administra-
tors have also been used.

Reaching the targeted population Project SEED operates in urban school districts with high
proportions of minority and disadvantaged students. Research reports did not provide

complete information on the students in their studies, but did indicate that all or most of the
students in many of the classrooms studied were African American or Hispanic.

Subject matter focus Mathematics

Program Components

» Augmented mathematics
instructional time during the
school day.

« Teaching by professional
mathematicians and
scientists.

 Exploration through
guestions (Socratic group
teaching methodol ogy).

« Instruction routines to
ensure that al studentsin
the classroom participate.

* Modeling of instruction for
classroom teachers.

 Programs to involve
parents.

Evidence Base

Outcomes examined Both immediate and intermediate outcomes have been examined.
Immediate outcomes include students' performance on norm-referenced standardized mathematics
tests as well as on evaluator-developed tests of algebraic concepts. Evaluations in one site have
examined intermediate and longer term outcomes, including standardized test scores up to four
years after students last participated in SEED and enrolled in college preparatory mathematics
courses in middle and high school.

Results A series of six studies of moderate to high rigor conducted over the past 10 or more
years by one evaluator and his collaborators show positive outcomes for different cohorts of

(continued)

Target Population

Although the program was
originally intended for
disadvantaged students, it is now
seen as a program for all
children in regular elementary
school classes. However, low
SOCio-economic status and
ethnic minority students make
up a high proportion of the
students in the urban school
districts where the program has
been implemented.
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Project SEED (Special Elementary Education for the Disadvantaged) continued

students in a number of urban school districts.** These studies compared students in SEED to samples of non-SEED students in other
schools who were matched on the basis of demographic and pre-program mathematics and reading test scores. All of the studies
explored the immediate effects of SEED participation on students’ performance on standardized mathematics tests and found that virtu-
ally al student cohorts that had one semester of SEED instruction outscored their non-SEED counterparts on tests administered the
same year. One high-rigor study of longer-term effects found that while differences in test scores from one semester of SEED did not
persist beyond two years, students who had participated in one semester of SEED enrolled in alarger number of higher level mathe-
matics classes throughout their high school years than did their comparison group. Studies of moderate rigor that examined intermedi-
ate program effects found that students who had received three semesters of SEED continued to outperform their non-SEED counter-
parts on standardized mathematics tests for at least four years and took more higher level mathematics classes in middle school and
high school. No studies have examined SEED students' college enrollment or choice of majors.

Implications for further research Future studies of high rigor need to replicate the finding of studies of moderate rigor that
indicate alasting difference in mathematics performance among those students who participate in three semesters of the program. To
determine the extent to which the impact of such an early intervention persists into early adulthood, studies should aso examine
differences in the longer term outcomes, such as high school graduation, college enrollment and choice of majors. One evaluator and
his colleagues conducted all of the studies reviewed here. The case for the effectiveness of the program needs to be strengthened by
replicating these results in studies conducted by other investigators. Finally, as the evaluator points out, existing studies examine the
effect of Project SEED as a whole, but do not investigate which components of the program (e.g., additional instructional time,
specialized content and specia pedagogical methods) are having an impact. Future studies should assess the extent to which particular
program features are responsible for the program’s effectiveness.




Advancement Via Individual Determination (AVID)

Summary Rating NOTABLE

General Description AVID is an in-school, elective-class program designed to help promising
but underachieving middle and high school students to undertake and succeed in a college-
preparatory program and ultimately to enroll in college.

Purpose/Objective To increase the number of underachieving students who are eligible for and
enter college. Although AVID does not focus specifically on assisting students to qualify for
majors and careers in science, technology, engineering and mathematics, it engages studentsin
college-preparatory mathematics and science courses that are a prerequisite for entering these
fields.

Reach The program began in one San Diego high school in 1980. As of 2002, according to the
developer, the program is in over 1,500 schools in 21 states and has reached over 30,000 students.
The Department of Defense Dependent Schools is aso using the program in 14 countries.

Evaluation Summary

Methods The program maintains a central database to which its affiliates contribute aggregated
information about AVID students (enrollment in college-preparatory courses, college applications
and admissions) and their schools (e.g., numbers of AVID classrooms and participants, advanced
courses offered). Studies by external evauators, implementing school districts and other
researchers have examined students' self-reported enrollment in college the year after high school
graduation, completion of college-preparatory courses, grades, test scores, attendance and disci-
pline records, and attitudes. Some of these evaluations included comparisons to non-AVID stu-
dents.

Reaching targeted population Local studies are based on programs in which roughly two-
thirds or more of AVID participants are African American or Latino.

Subject matter focus The program does not focus on BEST’s targeted fields of science, tech-
nology, engineering and mathematics. However, it explicitly aims to increase the college enroll-
ment of low-income students, many of whom are from underrepresented minority groups.

Program Components

 Recruitment through
teacher recommendation
(based on test scores and
academic performance).

« Elective class taken every
year during the regular
school day.

* Support for college-
preparatory coursework
including focus on writing,
inquiry, study skills and col-
|aborative work groups.

« Tutors (college students,
often AVID graduates).

» Guest speakers and field
trips (e.g., to college
Campuses).

« Staff development through
summer institutes for about
8,500 educators annually.

Evidence Base

Outcomes examined Immediate outcomes addressed by the research included standardized
test scores, grades and attendance of middle and high school students. Intermediate outcomes
included course-taking patterns that put students on track to meet college eligibility requirements
(algebrain middle school and college preparatory courses in high school) when they graduate
from high school. One study of sufficient rigor included an analysis of college enroliment (a
long-term outcome).

Results The research included one study of moderate rigor, three of low overall rigor, and
descriptive data from implementation reports and the devel oper. The moderately rigorous study
provides evidence that AVID graduates, particularly Latino and African American students, have
matriculated to college at higher rates than AVID-€ligible students who did not remain in the pro-
gram throughout high school. Although this study attempted to compare students who have simi-
lar academic and demographic profiles (all the students met AVID €ligibility criteria), it did not
control for factors that may have been responsible for differences that led one group to stay in
AVID while the other dropped out. The three other studies focused on middle school and high
school students who had not yet graduated from high school. These studies compared AVID
(continued)

Target Population

Middle and high school students,
with a particular emphasis on
low-income students, who are
average academic performers
and have the potential to attend
college.

45



46

Advancement Via Individual Determination (AVID) continued

students to demographically similar non-AVID students in the same school or school district. Two of the studies further attempted to
select comparison students who were average academic performers. Taken together, these studies found that although AVID students
did not outperform non-AVID students in terms of grades and test scores, they did take more college-preparatory courses (including
algebrain middle school) needed to meet college eligibility requirements than did their non-AVID counterparts.

Implications for future research To verify the program’s effectiveness, more controlled, comparative studies of AVID's
long-term outcomes (college enroliment and graduation) are needed. To address BEST's concerns, such studies should also attend to
students’ preparation for and subsequent choice of college majors in science, technology, engineering and mathematics. Because
students who are eligible for AVID cannot be randomly assigned to the program, the challenge facing researchers will be to construct
comparative studies that adequately control for selectivity of students entering AVID (i.e., control for motivation as well as prior
academic performance).




The Algebra Project

Summary Rating NOTABLE

General Description The Algebra Project, a long-standing supplementary curriculum inter-
vention, is designed to increase students’ access to mathematical literacy, and in particular to
support the transition from arithmetic to algebraic thinking. Using activities based on everyday
experiences that students understand intuitively, the curriculum focuses on basic algebraic con-
cepts such as displacement, equivalence, equality and proportion. The project also includes
teacher-training support and community-organizing components.

Purpose/Objective To provide all students with the conceptual understanding of mathematics
necessary to complete algebra successfully and enter the high school mathematics sequence
required for college entrance.

Reach The Algebra Project was initiated in 1982 by a parent at a Cambridge, Mass., school. The
developer reports that the project reaches approximately 10,000 students and 300 teachers each
year in 10 states and 28 local sites. Nine of these sites (in five states) compose the project’s
Southern Initiative, which began in 1991.

Evaluation Summary

Methods The developer reports on the number of sites and the reach of the program. The evalu-
ation of student outcomes is by an external evaluator supported by the National Science
Foundation (NSF) and the Soros Foundation.

Reaching targeted population Descriptive information and samples of studentsin studies
indicate that the program reaches upper elementary and middle school students of color in inner
city and rural schools.

Subject matter focus Mathematics

Evidence Base

Outcomes examined The research base included limited comparative evaluations of immediate
performance outcomes and intermediate outcome of college preparatory course enrollment. No
studies of long-term outcomes such as college attendance or college majors have been conducted.

Results The research evidence included two studies. One narrowly focused study of moderate rigor
reported a grester improvement in performing operations with negative numbers for a small class of
ninth grade inner-city students introduced to algebra through the Algebra Project curriculum,
compared with a younger, gifted-and-talented class of suburban students who were taught with a
traditiona curriculum. A second study of low rigor conducted in several school districts reported that
larger proportions of high school students who had attended Algebra Project middle schools were
enrolled in college-preparatory math courses above introductory agebra compared with other stu-
dentsin the district. For one of the sites, evaluators reported greater enrollment in college preparatory
courses by African Americans compared with demographically equivaent studentsin the district.

Implications for future research Given the objectives of the program, further studies are
needed using larger samples of students and more rigorously controlled comparisons than in the
current studies. Future studies need to examine a broader range of students' math performance
than the range reviewed in this study; future studies also need to examine intermediate outcomes
of high school math performance, college preparatory course enrollment and college plans.

Program Components

* Curriculum addressing the
conceptual leap from
arithmetic to algebra

* Inquiry-based teaching
strategies that build on a
child’s experiences.

* Integration of mathematics,
music and cultural ideas.

« High expectations for
academic achievement.

 Multistage teacher training
system which provides
direct instruction and
guided practicein
implementing the program,
as well as ongoing support
in further curriculum
development.

 Capacity-building (trainer-
of-trainers program) to
alow the professional
development aspect of the
program to be taken over by
local practitioners and made
responsive to local
conditions.

» Community organizing in
some locales to build a
constituency of parents and
other community members
to advocate for and support
strong mathematics literacy
programs in their schools.

* Peer-group support
(i.e. recruits, trains and
deploys youth as Math
Literacy Workers).

Target Population

Inner-city and rural studentsin
the upper elementary/middle
school grades, particularly in
traditionally under-resourced
communities of color.
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Foundational Approaches in Science Teaching (FAST)

Summary Rating NOTABLE

General Description FAST is an inquiry-based science curriculum series for studentsin grades
six through 10. FAST consists of a three-year sequence of courses focused on physical

science, ecology and relational study (i.e., interrelationships among science, technology and
society), but some sites implement only one or two years of the program. The program provides
10 days of required training in science content and teaching methods as well as follow-up support
for teachers who are adopting the curriculum.

Purpose/Objective To increase students understanding of basic science concepts and provide
essential skills needed for further study in the sciences, including inquiry, laboratory skills,
scientific process skills (formulating hypotheses, interpreting data), and communication through
words, graphs and diagrams.

Reach The program was first implemented in 1971 in afew schools in Hawaii. According to the
developer, FAST is now used by over 6,000 teachers in 36 states and 10 foreign countries.

Evaluation Summary

Methods Evaluationsinitiated by the developer and other researchers have

examined the science knowledge, laboratory and science process skills, and science learning
orientations of FAST and non-FAST students. These studies used a combination of widely
available standardized tests and instruments designed by the developer and other researchers to
measure other skills and orientations that the FAST curriculum is intended to foster.

Reaching the targeted population FAST does not specifically target girls, underrepresented
minorities or students with disabilities. However, the developer indicates that FAST has been
implemented in schools serving diverse student populations including underrepresented minori-
ties, English language learners, disadvantaged students, gifted students and students with a variety
of learning styles. Research reports generally have not provided specific information about the
racial-ethnic composition of the classes.

Subject matter focus Science

Program Components

* A complete curriculum
intended to provide three
years of core science
instruction.

* Emphasis on inquiry-based
instruction: 60-80 percent
of classtimeis spent in
laboratory or in field trips.

« Students practice all stages
of scientific research: data
collection and analysis,
literature search and writing
reports.

« Students work in small
teams.

* Professional development
mandatory for teachers.

Evidence Base

Outcomes examined Immediate outcomes examined include students’ science knowledge, sci-
ence thinking skills, creative thinking and expression, and science process and laboratory skills
while in the program. Intermediate outcomes include students’ interest in science, gradesin
science and cognitive orientations toward science learning (i.e., active inquiry versus rote
learning) in high school. Long-term outcomes were not examined in any of the studies.

Results The available studies include one of highest rigor, two of moderate rigor, and one of
low rigor.5 Researchers affiliated with the developer conducted all but one study. The study of
highest rigor and the two of moderate rigor examined immediate effects for middle school
students. The highest rigor study reported mixed results: FAST students outperformed non-FAST
students on measures of basic thinking in science, laboratory skills, and basic science process
skills (graphing and data interpretation) that had been part of the FAST instruction. However, they
performed no better than the control group on tests of science knowledge and mastery of an
integrated set of science process skills (e.g., generating hypotheses and designing experiments)
for use in new contexts. One study of moderate rigor aso had mixed results; FAST students
outperformed a control group on basic science thinking and some measures of creative thinking,
(continued)

Target Population

FAST does not explicitly address
issues of science instruction for
girls, underrepresented minori-
ties or students with disabilities.
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Foundational Approaches in Science Teaching (FAST) continued

but did no better on atest of science concept recall or on additional measures of creative thinking. Both studies were conducted after
only partial implementation of the FAST program, which could account for the mixed results. A third study that examined basic think-
ing skills and laboratory skills reported positive effects on both measures. The study of low rigor provides descriptive evidence of inter-
mediate effects of FAST. Students enrolled in FAST in middle school tended to be more interested in science, had higher gradesin high
school biology, and were more likely than their non-FAST counterparts to favor active inquiry over rote learning of biology content.

Implications for further research Both immediate and longer term student outcomes of the program for underrepresented
groups need to be verified in comparative studies conducted by evaluators and independent researchers on the full implementation
of the program.




Gateway to Higher Education

Summary Rating NOTABLE

General Description Gateway to Higher Education is a high school programin New York City
public schools that provides an environment of high expectations, academic support and college
and career awareness to prepare students for college studies and careers, particularly in science,
technology, engineering, medicine, health and teaching. Participants are selected for the program
in ninth grade on the basis of prior academic achievement and interest. They attend special
classes consisting only of Gateway students and take a four-year program of college preparatory
and advanced placement classes with a particular emphasis on mathematics and laboratory sci-
ences. They also participate in summer classes, internships and a variety of activities to familiar-
ize themselves and their parents with postsecondary education and technical careers.

Purpose/Objective To prepare low- and middle-income high school students for higher
education and careers in science, medicine and technology and to increase the number of minority
professionals in these fields.

Reach The program began in 1986 with 100 freshmen in four New York City high schools. By
2002, the developer reported that about 2,000 students were being served in two Gateway schools
and Gateway programs in nine public high schools.

Evaluation Summary

Methods Developers have maintained a database of Gateway students. They have also surveyed
Gateway alumni up to four years after high school graduation. The database includes high school
grades, scores on the New York Regents Exams and college aptitude tests, career interests, place-
ments, demographic information and baseline test scores. Information on alumni includes college
attended, grades, time to graduate, expected degree and career choice. The sponsoring organiza-
tion funded an external evaluation.

Reaching the targeted population Gateway to Higher Education operatesin New York City
schools with high minority enroliments. In 1998, the population participating in the program was
62 percent African American, 19 percent Hispanic, 13 percent Asian, and 5 percent other.

Subject matter focus Science and mathematics

Program Components

* Selection of students
performing at or above
grade level.

 Separate, reduced size
classes for Gateway
students.

« School-based faculty team
and coordinator who
monitor student.
development and provide
guidance to parents.

* Required enrollment in
college preparatory courses.

« Additional class periodsin
mathematics and |aboratory
science.

* Weekly tutorial sessionsin
all subjects.

« A one-month summer
session for entering ninth
and tenth grade students.

e Summer internshipsin
medical and technical
settings, field trips and
college tours.

« SAT and PSAT coaching
classes and financial
assistance to take SAT tests.

Evidence Base

Outcomes examined One study examines immediate outcomes (course- and test-taking and
high school graduation). The developer provides descriptive information on long-term outcomes
such as enrolling in college and graduation rates as well as participants’ fields of study.

Results The research base included one study of moderate rigor conducted by an external
evaluator commissioned by the program. It found positive outcomes for a cohort of Gateway
students who were matched with non-Gateway students on gender, race/ethnicity, and seventh-
grade academic achievement (all the non-participants met Gateway admission criteria). Paired
student comparisons showed that the Gateway students had a higher rate of high school gradua-
tion (93 percent versus 73 percent) and were two to five times more likely to take end-of-course
Regents examinations in mathematics and science subjects than non-participants. Gateway
students were aso much more likely than their non-Gateway counterparts to take (and retake) the
SAT test and to achieve higher scores. Descriptive evidence from the study and the developer
suggests that these patterns have persisted over the program’s 10-year history and that Gateway
students have higher rates of enrolling in college relative to state and national averages. The
(continued)

Target Population

Low- and middle-socioeconomic
status high school students,
particularly minority students,
who performed at or above
grade level on standardized
achievement tests and middle
high school course work and
who have demonstrated high
motivation through academic
performance and regular
attendance.
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Gateway to Higher Education continued

evaluator reports that over 75 percent of the students who entered the program during its first five years (and 92 percent of those who
graduated from the program) had gone on to college. Results of a follow-up survey of the college-goers from Gateway's first three
graduating classes (with a 79 percent response rate) indicate that a substantial proportion (59 percent) of Gateway students have
remained in science-based fields including medicine, health, engineering and computer science. Because admission to Gateway is
selective, such uncontrolled comparisons remain suggestive of the longer term impact of the program.

Implications for further research To verify the program’s effectiveness, more controlled, comparative studies of Gateway's long-
term outcomes (college attendance, college graduation, and continued study and careers in scientific, technological and medical fields)
are needed.




Project GRAD (Graduation Really Achieves Dreams)

Summary Rating NOTABLE

General Description Project GRAD is a K—12 school reform model that incorporates a
comprehensive dropout prevention and college attendance program. The project uses the school
feeder patterns (i.e., the elementary and middle schools that supply students to a particular high
school) within a district to introduce grade K—12 interventions. The major interventions include
research-based curriculum in mathematics (MOVE IT Math, or MIM) and reading (Success for
All, or SFA, in elementary schools and Cooperative | ntegrated Reading and Composition, CIRC,
in secondary schools), a research-based program in discipline and classroom management
(Consistency, Management and Cooperative Discipline, CMCD), a high school program to
promote and support college attendance and programs to develop parental/community
involvement. The high school program informs parents of college scholarships and recruits
incoming freshman to a scholarship program. To participate in the scholarship program, students
and parents sign a contract of expectations and meet with teachers to review the student’s
progress. Sudents in the scholarship program attend a four-week summer instructional program
at alocal university to familiarize them with university expectations. Project GRAD in Houston
provides scholarships of $1,000 per year for four years to eligible graduating seniors to attend
any college or university. Professional development includes training of teachersin MIM, SFA,
CIRC and CMCD.

Purpose/Objective The objective of the program is to raise the performance levels and
aspirations of public school children in economically disadvantaged communities. The goa of the
program is to decrease dropout rates and increase the college enrollment rates of students in those
communities.

Reach A former business executive in collaboration with the University of Houston began
Project GRAD in 1989 as a college scholarship program for eligible graduates at the lowest
performing high school in Houston. By 2002, Project GRAD had been adopted in five feeder
systems in Houston that enroll more than 51,000 students in 73 schools. Project GRAD also has
expanded nationally with sites in Atlanta, Brownsville, Cincinnati, Columbus, Akron, Knoxville,
Los Angeles, Newark, and Roosevelt, N.Y. The developer reports that Project GRAD currently
serves more than 130,000 children in 198 schools.

Evaluation Summary

Methods The developer began evaluating the Houston program’s first feeder system of nine
schools in the 1994-1995 school year. The developer compared student outcomes, such as test
scores of Project GRAD elementary students in mathematics and reading and graduation rates and
college enrollment rates of GRAD high-school students, to data for demographically similar
groups. An evaluator at the University of Houston compared standardized mathematics and
reading test scores of elementary and middle school students in the GRAD program to studentsin
matched comparison schools. Matched comparison schools in the district were identified for each
Project GRAD school based on student demographic and performance characteristics, promotion
rates and teacher characteristics.

Reaching targeted population The project serves primarily high-minority, low-income inner-
city schools. In Houston where the project originated, over 80 percent of students in schools
served by the project are Hispanic, and 10 percent are African American. In Newark, the student
population in Project GRAD schools is primarily African American, with 77 percent of studentsin
elementary and middle schools and 61 percent of students in high school receiving free or
reduced-price lunches.

(continued)

Program Components

« Early intervention by
implementing reforms
within the existing feeder
schools serving a particular
high schoal.

» K—6 grade mathematics
program (MIM) that uses
manipulatives as learning
toals, introduces algebrain
the early grades,
emphasizes understanding
and discovery of “rules’ of
mathematics rather than
memorization, and
recognizes alternative ways
of problem solving.

 Reading and writing
programs for elementary
(SFA) and secondary
students (CIRC).

« Classroom management
program based on shared
responsibility for learning
and classroom organization
between teachers
and students.

 Social service agency to
provide guidance,
counseling, community
outreach and family
case-management services
to at-risk children.

« High school scholarship
program that involves
parents, students and
teachers in monitoring a
student’s progress toward
college matriculation
throughout high school and
provides promising
sophomores and juniors
with summer college
experience.

* Community collaboration,
an avenue for local
businesses, foundations,
universities and individuals
to contribute financially or
through direct involvement.

Target Population

L ow socio-economic status,
ethnic minority studentsin
grades K—12.
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Project GRAD (Graduation Really Achieves Dreams) continued

Subject matter focus Math and reading for elementary and middle school students, and college attendance preparation for high
school students.

Evidence Base

Outcomes examined Comparative research on reading and math scores at the elementary and middle school level from a five-year
longitudinal study. Although some descriptive longitudina data are available on high school graduation and college enrollment, no
comparative research has been conducted on these outcomes of the program.

Results The findings from one study of moderate rigor provide some research evidence of the effectiveness of the program at the
elementary and middle school level and some descriptive evidence of its effectiveness at the high school level. Controlling statistically
for performance prior to exposure to Project GRAD, elementary and middle school students in Project GRAD schools outperformed
students in non-GRAD schools in mathematics and reading. Longitudina data from the same study for the first Project GRAD high
school indicate that the rate of college enrollment increased from 12 percent of graduating seniors in 1989, when scholarships were
first offered to graduates, to an annual rate of 50 percent in 1998. The developer also reports a 65 percent increase between 1989 and
2001 in the number of students graduating from the high school where the program began, athough no data is reported on the rate of
dropout or percentage of students graduating.® The developer also reports improvement in reading and math test scores at some of the
elementary schools in other cities in which Project GRAD has been implemented.

Implications for future research Further research by MRDC, an independent evaluator, is being conducted at several sites other
than Houston. The study will measure the effects of Project GRAD on school and student outcomes (e.g., mathematics and reading
achievement) at the elementary and middle school levels. Longitudina studies comparing students from Project GRAD and non-GRAD
high schools are needed to determine whether the project is reducing dropout rates and increasing rates of college attendance among
disadvantaged students. Longitudinal studies should also examine college majors and rates of college graduation to determine whether
the program is promoting underrepresented minorities in mathematics and science-related fields.




Puente High School Program

Summary Rating NOTABLE

General Description Puente — Spanish for “ bridge” —is a college access program designed to
provide a bridge for Latino students from high school to college. The program emphasizes
instruction in critical thinking and writing, intensive counseling to prepare students for college
and mentoring of students to introduce them to opportunities they might not otherwise envision.
The program model engages parents and the Latino community in the college-entry process of
Latino youth.

Purpose/Objective To increase the proportion of Latino adolescents who enter four-year
colleges, earn college degrees and return to the community as leaders and mentors.

Reach The program began in a California community college in 1981 and a pilot program was
implemented in seven high schoolsin 1993. In 2002, the program was operating in 36 high
schools and 54 community colleges in California. The external evaluator reports that more
schools are scheduled to adopt the program in the near future.

Evaluation Summary

Methods An externa evaluator conducted a four-year study of the 1993 pilot

program that examined high school retention, postsecondary educational aspirations, college
preparation (e.g., records of college course requirement and entrance exams taken) and
matriculation to four-year college.

Reaching the targeted population Puenteis designed specifically for Latino students.
Subject matter focus The program does not focus explicitly on BEST's targeted fields of

science, technology, engineering and mathematics. However, it explicitly aims to increase Latino
student enrollment in college.

Program Components

« Two-year college
preparatory English classin
ninth and 10th grade.

* Several weeks of teacher
training in Latino literature,
cultural awareness, writing
process.

 Counseling of students and
parents on college-
preparatory requirements
and progress.

» Community mentor liaison
program trains Latino
professional's to be mentors.

 Long-term mentor
relationship with students
(two-plus years).

* Peer-partner program that
pairs ninth and 10th grade
students with 11th and 12th
grade students.

Evidence Base

Outcomes examined One longitudina study evaluates immediate outcomes through high
school retention, grades, completion of preparatory course requirements for college, completion
of college entrance exams and the longer-term outcome of entrance into a four-year college. A
follow-up analysis examines persistence in college.

Results One longitudinal study of high rigor analyzed the records of a matched sample of 75
Puente and 75 non-Puente students.” The principal result was positive. Puente students were more
likely than non-Puente students to matriculate to a four-year college, which is consistent with the
major objective of this program. Other findings were mixed. While Puente students were more
likely to have taken college entrance examinations, completion of college preparatory courses
was more prevalent for Puente as compared to non-Puente students only among the higher
achieving students. Puente and non-Puente students did not differ with respect to high school
retention rates and grade point average. A follow-up analysis on 31 pairs of the matched sample
two years after high school graduation found that Puente students were more likely to be enrolled
in some form of college than non-Puente students. Although no differences were observed in
persistence in four-year colleges per se, attrition of the original sample makes it difficult to draw
an inference. The researcher suggests that the lack of a difference in persistence at four-year
colleges may reflect the social isolation Latino students experience at those institutions and points
to the need for campus support programs.

(continued)

Target Population

The program targets non-
immigrant, English-speaking
Latinos, particularly Mexican
American students, as they enter
high school. Puente is selective
of students who are motivated to
improve or excel and to buy into

college-preparatory ideology.
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Puente High School Program continued

Implications for further research Because the program is focused generally on college entrance rather than on the specific fields
of study targeted by BEST, comparative studies are needed to determine whether high school students in Puente in the long run are
more likely than their non-Puente counterparts to graduate from college with a major in science, mathematics, engineering or

technology.
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Yup’ik Mathematics

Summary Rating NOTABLE

General Description Yup'ik mathematics seeks to change the teaching of elementary school
mathematics by incorporating within it Yup’ik knowledge, culture, language and everyday
experiences. For example, the curriculum applies Yup'ik knowledge of what is required to survive
and live a long life in the harsh subarctic environment to the representation of problem solving in
more formal mathematical terms. The program stems from the voluntary collaboration among
tribal elders, bilingual aides and university faculty who organized into a study, research and
school change group in 1987. In 1998, the devel opers reported that work had begun on develop-
ing curriculum in mathematics and science.

Purpose/Objective To improve students’ mathematical thinking and performance while rein-
forcing Yup'ik culture.

Reach Yup'ik Eskimos are primarily located in rural villages and urban areas of southwestern
Alaska. The number and proportion of Yup'ik children receiving instruction from this program is
not reported. However, reported use of aformalized curriculum is limited to a recent study from
fiscal year 2000-2001 in which 160 students received training in one three-week module of the

program.

Evaluation Summary

Methods The developer conducted an experimental evaluation of student performance based on
one of the modules of the program.

Reaching targeted population The evaluation targeted both urban and rural Yup'ik students
in southwestern Alaska.

Subject matter focus Mathematics

Program Components

« Culturally based
curriculum.

 Use of everyday and
practical knowledge.

« Inclusion of vernacular
language.

» Hands-on approach linking
intuitive understandings to
formal mathematical
reasoning.

» Community-based input
into curriculum.

* Emphasis on elder
knowledge in an
expert-apprentice model of
learning.

Evidence Base

Outcomes examined One evaluation examines immediate performance outcomes following
exposure to one three-week module focused on the concepts of perimeter and area. No studies are
available on intermediate or long-term effects, but development and implementation of the
curriculum appears to be fairly recent.

Results Onefairly rigorous experimental study by the developer used a pretest and posttest
design with random assignment of the treatment to classrooms in both rural and urban districts.
The objective was to test the effect of one three-week module designed to improve the student’s
understanding of the properties of a rectangle, perimeter and area. The module incorporated the
principles of Yup'ik mathematics with an emphasis on culturally relevant content. Pretest to
posttest comparisons showed that students in the treatment group scored significantly higher
gains in performance than the control group in both rural and urban schools. Although the treat-
ment group outperformed the control group, the authors reported that the posttest also suggested
ways to modify the curriculum in response to a “ considerable weaknesses’ that remained in
students’ understanding of perimeter and area, indicating that the curriculum is still under
development.

Implications for future research Formalization of the curriculum appears to be recent and
ongoing, so there may not yet be an opportunity to consider more than the most immediate effects

(continued)

Target Population

Elementary school Yup'ik
students in southwestern Alaska.
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Yup'ik Mathematics continued

of the program. For now, continued study by the evaluator may help to further shape the curriculum. Although the Yup’ik Eskimos, to
whom the program is specifically targeted, are afairly small group, the principles of cultural relevance that have guided the design of
the curriculum may be applicable to other groups. Future studies by independent evaluators or researchers of the longer term impacts of
elementary school interventions on students’ interest and performance in mathematics in middle school and beyond might consider
combining an evaluation of this program with other programs that emphasize culturally relevant curriculum.
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American Chemical Society (ACS) Project SEED

Summary Rating
FURTHER RESEARCH

General Description Project SEED was established in 1968 by the American Chemical Society
(ACS) as a social program to expose talented, economically disadvantaged high school students
to scientific careers, particularly in chemistry and chemistry-related fields. High school students
from groups that are historically underrepresented in science are placed in academic, industrial
and government research laboratories for eight to 10 weeks during the summer to experience
“hands-on” research. Each student completes a chemical research project under the supervision
of a scientist/mentor (called a preceptor) and receives a stipend. The sponsoring institutions iden-
tify local sources of matching funds for student stipends, identify eligible students from local high
schools and apply to the ACSto participate in Project SEED.

Project SEED is designed to encourage economically disadvantaged high school students to
pursue career opportunities in the chemical sciences. Sudents who have not graduated from high
school are eligible for the Summer | program, and those returning for a second summer of
research may participate in the Summer 11 program. College scholarships are available for SEED
students who have graduated from high school and plan to attend college.

Purpose/Objective To foster minority low socioeconomic status students’ interest in and
self-confidence in pursuing careers in chemistry and chemistry-related science and to promote
scientific knowledge and laboratory skills.

Reach Over 35 years, atotal of 6,300 students and 350 institutions have participated in the pro-
gram. There are roughly 400 students per year in the program, about 75 percent of whom are par-
ticipating for their first summer and 25 percent for their second. In 2002, 87 institutions spon-
sored 296 students in the first-year summer program, and 45 institutions sponsored 86 studentsin
the second-year summer program. A total of 30 students received nonrenewable college scholar-
ships.

Program Components

* Summer internship
programs with hands-on
research experience.

» Mentoring by scientist in
academic, industrial and
government |aboratory
settings.

* Exposure to professional
networking by presenting
research at ACS local and

national meeting
(Summer Il program
students).

« College scholarships for
students who major in
chemistry or science-related
fields.

Evaluation Summary

Methods The ACS sponsored two sample surveys of student alumni. Graduate studentsin a
career information science program conducted the first survey in 1980. An independent polling
company conducted a survey of student and preceptor alumni in 1996 in an evaluation of the
Summer | program. Currently, all Project SEED participants have to complete a short on-line sur-
vey about the impact of the program and future plans before they can receive the fina stipend
payment.

Reaching targeted population The program developers report that in 2002, 82 percent of the
students were from ethnic groups historically underrepresented in science, and 60 percent were
females. The respondents to an alumni survey conducted by an independent polling

company in 1996 were 47 percent female and 60 percent ethnic minority students. The National
Academy of Science reports that typicaly, around 65 percent of students in this program are
minority, and 62 percent are female.

Subject matter focus Chemistry and chemistry-related sciences.

Evidence Base

Outcomes examined No research studies have been conducted comparing ACS Project
SEED participants to non-participants. Descriptive data from devel oper-funded surveys con-

(continued)

Target Population

High school students from
economically disadvantaged
backgrounds who have
expressed an interest in
scientific research. To
participate, students must have
completed one year of high
school chemistry be entering
their junior or senior year in
high school meet financial
guidelines. ACS defines low
annual family incomes as below
$27,000 or not exceeding 200
percent of the federal poverty
guidelines for family size.
Exceptions can be made for
incomes of up to $34,000,
depending on family size.
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American Chemical Society (ACS) Project SEED continued

ducted by an independent pollster indicate longer-term outcomes in the form of educational degrees received, college majors and
career fields.

Results Independent pollsters received responses from 397 out of 916 student alumni from the program’s 1968 to 1994 cohorts. Of
the respondents, over 80 percent had completed degrees beyond high school, including 6 percent reporting associate degrees, 63 per-
cent with bachelor’s degree, 13 percent with master’s degrees, and 7 percent with Ph.D.s or medical degrees. About 66 percent of the
respondents reported majors in science (e.g., chemistry) or science-related fields (e.g., engineering, mathematics), 55 percent have a
science-related job and 36 percent participate in scientific societies.

Implications for future research To evaluate the effect of ACS Project SEED on educational and career outcomes, a longitudinal
study would need to compare the ACS Project SEED participants to non-participants who have similar interests, abilities and sociode-
mographic characteristics when in high school.




Detroit Area Pre-College Engineering Program (DAPCEP)

Summary Rating
FURTHER RESEARCH

General Description DAPCEP offers a pre-college engineering program for students in grades
4-12. 1t was begun in 1976 by the University of Michigan and Michigan State University with
Detroit public schools to develop enrichment activities for motivating middle and high school
minority students’ interest in science and engineering. The first activities of the program included
sponsored seminars and field trips in which minority students could learn about careersin sci-
ence and engineering. In the following years, the organizational base moved to Wayne Sate
University and the program expanded in terms of population, funding and types of activities.

Today, DAPCEP consists of three program areas:

* In-school programs for 7th—12th graders, including pre-engineering classes in Detroit
public middle schools during the academic year; class activities such as science fair
projects, research on minority contributors and engineering projects (chemical, mechanical,
electrical, civil).

 Saturday enrichment courses in science, mathematics, engineering, and computer science
for 4th—12th graders during the academic year on university college campuses and

industrial sitesin the fall and spring.

» Summer program courses for 7th—12th graders on university campuses; four- to six-week
classes, such as science, engineering, mathematics and computer science.

In addition to the main components, DAPCEP has a job preparation institute that offers work-
shops in resume writing, job interviewing, employer expectations and professional etiquette to
prepare students in grades 10-12 for summer employment in the Detroit area. The program also
has expanded fromits original focus to include a pilot K—3 program and a program for 4th—6th
graders. These programs require participation of parents and guardians in sessions designed to
teach them how to be more effective educational partners for their children.

Program Components

 Accelerated classes.

« Continuous involvement
through after-school classes.

« Saturday enrichment classes
and summer programs.

« Emphasis on enrichment
rather than remediation.

« Job preparation institute for
high school students.

« Pilot, K-3 program.

* Pre-engineering curriculum
guide for middle schools.

« Videotapes using peer and
adult role models as a
teaching, motivational and
career awareness tool.

 Support systems for parents
of K—6 students.

« Participation in areawide
science fair competitions.

Purpose/Objective To increase the number of historically underrepresented minority students
(African American, Hispanic, Native American) who are motivated and prepared academically to
pursue careers in engineering-, science- and mathematics-related fields.

Reach During the first year of the program, DAPCEP served 245 middle and high school
students. More recently, the developer reported enrolling nearly 6,000 student during the

2000-2001 schooal year, including 1,650 students in DAPCEP's in-school programs, 4,000
students in Saturday enrichment programs and over 200 participants in summer programs.

Evaluation Summary

Methods According to the developer, DAPCEP conducts focus groups, interviews and assess-
ments. The particular evaluation used depends on the course and grade. The most recent alumni
survey was conducted in 2001 and gathered responses from 852 former DAPCEP students.
Reaching targeted populations Developer reports that in 2002, 99 percent of participants
were minority students (predominantly African American), 50 percent female, and 54 percent low
income (i.e., qualified for free or reduced-price lunch).

Subject matter Math, science and engineering.

(continued)

Target Population

DAPCEP originaly targeted
underrepresented ethnic minority
middle and high school students
(African American, Hispanic and
Native American), but has
expanded to include underrepre-
sented minorities in grades K-6.
DAPCERP recruits students who
have a minimum of a C+ grade
point average, have expressed
interest in math and science and
have been recommended by
teacher or counselor.
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Detroit Area Pre-College Engineering Program (DAPCEP) continued

Evidence Base

Outcomes examined No comparative research-based studies have been identified. Descriptive evidence is available from the
provider on college enrollment and course selection.

Results Descriptive evidence is available from a survey administered by the developers to al known program graduates in 1986. With
a 68 percent response rate, the results revealed that 74 percent of the respondents who were in college were majoring in engineering,
math or science. Of those who had graduated from college, 81 percent had pursued majors in those fields. Also according to the pro-
gram developers, data from 852 respondents to a 2001 alumni survey suggests that 90 percent of all DAPCEP students go to college;
62 percent of those who attend college pursue technology degrees compared to 3 percent nationwide; and 72 percent of DAPCEP stu-
dents who graduate from college are awarded technology degrees. Full copies of the reports were not available.

Implications for future research Comparative longitudinal research is needed to assess the impact of the program on college
enrollment, field of study and other outcomes. Study would need to identify comparison group non-DAPCEP students with similar
sociodemographic (e.g., race-ethnicity, socioeconomic) background, interest in math and science and GPA.




Disabilities, Opportunities, Internetworking and Technology (Do-It)

Summary Rating
FURTHER RESEARCH

General Description Do-It promotes the use of information technology to maximize the inde-
pendence, productivity and educational experience of students with disabilities. Computers, soft-
ware and adaptive technology are loaned to Do-It high school students for home use so that they
can access academic information and one another. Do-It activities extend beyond the classroom
to include camps, summer programs, mentoring and exposure to various career fields.
“Scholars’ is Do-It's main program for high school students selected on the basis of grades and
teacher recommendations. Participants attend a two-week summer-study program for up to three
years at the University of Washington to help them prepare for independent life in a university
setting; learn about careersin technical fields; receive mentoring to assist them with academic,
career and personal achievement; and participate in Web-based networking with mentors and
peers to enrich their education and to explore academic and career interests.

Purpose/Objective To prepare and motivate students with disabilities to attend college and
enter professional careers, particularly in science, mathematics, engineering and technology, and
to enable students with disabilities to overcome barriers to independent living and achieve active
participation in college and workplace settings.

Reach Nationwide potential, but a concentration of participation in the northwest states. Since
it began in October 1992, 168 students who participated in the Scholars program have graduated
from high school.

Evaluation Summary

Methods The developer has records on students in the program; these records include their edu-
cational attainment and their fields of study.

Reaching the targeted population Biographies of participantsin the Scholars program
indicate that Scholars are of both genders, include ethnic minorities, have a wide range of
physical and cognitive disabilities, and began the program as high school students.

Subject matter focus The program’s primary focus is on enabling academically promising stu-
dents with disabilities to communicate and function effectively in higher education and work
environments.

Program Components

« Selection of participants on
the basis of achievement
and teacher
recommendation.

* Use of computers and the
Internet.

» Use of adaptive
technologies.

* Peer support.

* Mentoring.

* Training in self-advocacy.

» Work-based |earning
(internships, volunteer
work, job shadows).

* Bridging program between
high school and college.

Evidence Base

Outcomes examined No research studies of Do-It have been conducted. The developer keeps
track of Scholars undergraduate and graduate enrollment and fields of study.

Results Comparative research studies have not been conducted on outcomes for participantsin
the Scholars program or other aspects of Do-It. Summer program agendas describe a range of
career awareness and science-related activities in which the Scholars actively participate (learning
how to work around their disabilities through social interaction and technology) and gain practi-
cal experience with adaptive and communications technol ogies. Descriptive evidence suggests
that most high school graduates from the Scholars program do go on to college: in 2002 the
developer reported that of the 168 Scholars who had graduated from high school since the
inception of the program, 151 (90 percent) were attending or had attended college, and 26 (17
percent of college attendees) had graduated. Their areas of study included science, technology,
engineering and mathematics as well as other subjects such as business and education. The
numbers of students in the fields of study targeted by the BEST initiative were not reported.
(continued)

Target Population

High school and college students
with disabilities. Do-It hosts
programs for pre-college and
college students with disabilities
and for their advocates,
educators and administrators.
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Disabilities, Opportunities, Internetworking and Technology (Do-It) continued

Implications for future research Well-controlled comparative studies are needed to demonstrate that the program is substantially
responsible for enabling the transition to college of high students with disabilities and for directing them into the fields of science,
engineering, math and technology. The challenge for such studies will be to establish control groups of students comparable in pre-pro-
gram academic ability, disability and motivation. To the extent that alarge number of students apply for the limited spacesin the pro-
gram, such a comparison group might be identified from the pool of program applicants.




El Paso Collaborative for Academic Excellence (EPCAE)

Summary Rating
FURTHER RESEARCH

General Description EPCAE is a systemic reform organization established in 1991. The
collaborative includes education, business and civic leaders from El Paso. Major educational
institutions include the University of Texas at El Paso (UTEP), El Paso Community College and
area school districts. UTEP draws 85 percent of its students from El Paso County schools, and an
estimated 60 percent of the teachers in area schools are UTEP graduates. Recognition of this
close relationship between UTEP and the area school districts was an important impetus for
establishing EPCAE. In 1994, EPCAE and three area school districts received a five-year grant
from the National Science Foundation (NSF) to implement the Urban Systemic Initiative (USl), a
systemic reform program focused on providing major gains in science and mathematics learning
of all students. In 1999 the program evolved into the Urban Systemic Program (USP).

Purpose/Objective EPCAE’s seeks to ensure academic success among all students in the
school system, from kindergarten through the university, and ensure that all students graduate
from area high schools prepared to succeed in a four-year college or university. Focus is on
improving student learning in mathematics and science, and more recently on literacy.

Reach The El Paso USP's 20002001 annual report maintains 123,000 students, or 90 percent of
all students in the three districts, were taught by teachers who received training in mathematics
and/or science content and pedagogy through USP.

Evaluation Summary

Methods Annual reports indicate that the USP has tracked the performance level of students on
the Texas Assessment of Academic Skills (TAAS) in science, mathematics and reading from 1994
forward, as well as patterns of enrollment and pass rates for college-preparatory courses in mathe-
matics and science from 1992 forward. More recently, USP has started reporting high school
graduation rates and performance on college entrance examinations, including the SAT and ACT.

Reaching targeted population Latest annual report for 2001-2002 indicates program is
serving 90 percent of students in three high-minority (predominantly Hispanic), low-income
urban school districts.

Subject matter focus Mathematics, science and literacy.

Evidence Base

Outcomes examined Annual data used to describe cohort changes in student achievement on
TAAS in science, reading and mathematics and in course completion and enrollment were
examined; one comparative research study with combined data from El Paso and five other US|
sites examined the impact of reported instructional practices on student achievement. Data on
high school graduation are limited, and no data are available on longer term impacts, such as
college entrance, college major, college graduation or careers.

Results Using annual data on student achievement and course-taking behavior, EPCAE reported
that passing rates on the TAAS mathematics test increased from 55 percent in 1994 to 85
percent in 2002 with the gains for Hispanics and African Americans reducing the achievement
gap when compared to white students; passing rates on the TAAS eighth grade science test from
1997 to 2002 have shown similar improvements. The proportion of students enrolling in higher
level mathematics and science courses at the high school level increased substantially between
1992-1993 and 2001-2002, athough the proportion passing has sometimes decreased. The
(continued)

Program Components

« Standards-based
curriculum, instruction and
assessment, that emphasizes
inquiry-based instruction
and hands-on learning.

« Policy support for
professional development to
improve teacher’s content
knowledge, pedagogic skills
for inquiry-based learning,
and methods of ng
student learning; egual
access to high quality,
challenging mathematics
and science courses.

« Convergence of educational
resources, with existing
funds leveraging other
resources.

* Buy-in from local
educational |eaders and
involvement of higher
education partners, business
leaders, community officials
and parents in promoting
and supporting reforms and
maintaining high
expectations.

» Measures of effectiveness
focused on student
outcomes.

 Achievement for all
students, including
increased graduation
requirements.

Target Population

All studentsin three high-
minority, low-income, urban
school districts that are part of
the El Paso USP, including

El Paso Independent School
District (ISD), Socorro I1SD and
YsetalSD.
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El Paso Collaborative for Academic Excellence (EPCAE) continued

descriptive data in the annual reports do not allow the outcomes to be directly linked to the reforms. For example, areview of TAAS
results posted on the Texas Education Agency website show that Corpus Christi, adistrict with a high minority population, experienced
improvements in mathematics performance similar to that reported by the three districts in the El Paso area.®

Implications for future research For determining whether the aggregate data reported by EPCAE reflects the impact of the
program, a controlled comparison is needed. Following RAND Corporation’s lead, the study could use prior test performance and
demographic characteristics to provide a statistically controlled comparison and be designed to examine the impact of particular reform
practices (e.g., type of instructional practice) by taking measures of teacher performance or other reform-related practices. The longer-
term impact of the program (e.g., college entrance) could be assessed by follow-up student surveys.




Family Math

Summary Rating
FURTHER RESEARCH

General Description Family Math is an after-school program designed to teach parents how
to help their children learn mathematics. Designed to serve underrepresented minorities and
\low-income students, Family Math evolved from the principles used in EQUALS, a program
designed to interest girls in math-based curriculum and careers. EQUALS brought a problem-
solving focus to curriculum and emphasized the idea that using the tools of manipulative
materials and models to explain mathematics will build student’s understanding, interest and
self-confidence. The Family Math program added to these principles by bringing children and
their parents together to learn strategies for solving problems and enjoy mathematics in a relaxed
environment. Local schools and community organizations offer Family Math classes. Sudents
and their parents are invited to participate together in up to eight weekly sessions of about two
hours each that are guided by one or two facilitators trained in Family Math methods. Parents
learn methods and activities to encourage children’s interest in mathematics and to help them
develop basic skills and problem-solving abilities at home.

Purpose/Objective To help students develop problem-solving skills and the ahility to talk
about mathematics—the program tries to build positive student and parent attitudes towards
mathematics and provide low socioeconomic status families with mathematics instruction and
low-cost materials.

Reach Family Math was established in 1981, and a Spanish version, Matematica Para La
Familia, in 1989. The developer reports that the program served over 40,000 families between
1981 and 1989. In 2002, parents and their children in grades K-8 took part in the program in 44
states and 10 countries. The Family Math program has been translated into eight languages.

Evaluation Summary

Methods Program developers, evaluators and local researchers have employed various qualita-
tive methods, principally noncomparative interviews and satisfaction surveys administered to
teachers, parents and students involved in Family Math programs. One study

conducted by a school district implementing the program compared scores on standardized
mathematics achievement tests, attitudes toward mathematics and parental involvement in school
activities for students with different amounts of exposure to the Family Math program.

Reaching the targeted population Developers have disseminated the program through
minority-based community organizations. The Family Math programs described in a variety of
evaluations are operating in urban schools with high proportions of minority and low-income
students including speakers of languages other than English. In some locations, sessions are
conducted in Spanish.

Subject matter focus Mathematics

Program Components

« Standards-based
curriculum, instruction and
assessment, that emphasizes
inquiry-based instruction
and hands-on learning.

« Policy support for
professional development to
improve teacher’s content
knowledge, pedagogic skills
for inquiry-based learning,
and methods of ng
student learning; egual
access to high quality,
challenging mathematics
and science courses.

« Convergence of educational
resources, with existing
funds leveraging other
resources.

* Buy-in from local
educational leaders and
involvement of higher
education partners, business
leaders, community officials
and parents in promoting
and supporting reforms and
maintaining high
expectations.

» Measures of effectiveness
focused on student
outcomes.

 Achievement for all
students, including
increased graduation
requirements.

Evidence Base

Outcomes examined One comparative study examines a number of short-term outcomes (e.g.
scores on mathematics tests, student attitudes toward mathematics and self-reported involvement
of parentsin school activities). Intermediate and longer term effects have not been studied.

Results The review included one study of low rigor that examined immediate effects of partici-

pation in Family Math for two cohorts of fourth- to seventh-grade students and their parents. The

study compared student test scores as well as student and parent survey responses for three
(continued)

Target Population

Low socioeconomic status, race-
ethnic minority studentsin ele-
mentary and middle schoals.
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groups. first-time Family Math participants, repeat participants and a comparison group who were non-participants during the study
period, although some in this latter group had participated in Family Math prior to the study period. The results of the study were
mixed. Repeat participants in one cohort outscored first-time

participants and non-participants on one of two mathematics tests and showed no changes in attitudes about mathematics. Among
parents, one cohort of repeat participants reported more involvement in school activities, but reported no differences on two other
measures of program impact on parents. Some of the limitations of the design of this study included the lack of an adequate control
group and the relatively small number of sessions (three or fewer) to which participants were exposed. The complete program involves
six to eight sessions. No studies have examined intermediate or long-term effects of the program.

Implications for further research The program would benefit from better controlled comparisons that consider the number of
sessions attended by the students and their parents to determine whether an impact from the program on parental support and student
performance and attitudes is observed after some minimum amount of exposure. Intermediate and longer term follow-up would be
needed to determine the extent to which such impacts persist.




MATHCOUNTS

Summary Rating
FURTHER RESEARCH

General Description MATHCOUNTS is a mathematics enrichment program for middle school
students built around a series of competitions. Teachers and volunteers use materials provided by
the MATHCOUNTS Foundation to coach students as part of in-class instruction or as an
extracurricular activity. Each year, selected students from participating schools (* mathletes’)
compete individually or as members of school teams in over 500 written and oral competitions
held at the local, state and national levels.

Purpose/Objective To promote mathematics achievement by motivating students to develop
mathematical knowledge and skills.

Reach MATHCOUNTSwas officially launched in 1983, with about 4,000 schools in 47 states
participating. The developer estimates that currently about 500,000 students are exposed each
year to MATHCOUNTS activities in their schools, and about 35,000 participate in local competi-
tions. Nearly 6,000 schools register for competitions each year, with schools representing al 50
states as well as overseas Department of Defense and State Department schools.

Evaluation Summary

Methods The program maintains records on the schools that register to
participate in MATHCOUNTS and uses this information to survey participants about their
subsequent activities.

Reaching the targeted population While MATHCOUNTS serves middle school students, it
does not appear to gather or maintain data routinely on the demographic characteristics of all the
students who participate. The developer reports having recently adopted two strategies to increase
the participation of low-income and minority students: reduction of the registration fee for Title |
schools and collaboration with the National Society of Black Engineers to recruit and coach
underrepresented students from high-minority urban schools. Other outreach measures are in the
planning stages.

Subject matter focus Mathematics

Program Components

« Competitions to motivate
students and to increase the
status of mathematics study
in schoals.

« Community volunteers
(engineers and other
professionals) provide
coaching and familiarize
students with
math-related careers.

* Coaching tailored to
students' needs.

» Coverage of mathematics
topics that are not always
covered in middle school
mathematics courses.

* Development of teamwork
skills.

 Opportunities to meet other
students who share an
enthusiasm for mathematics.

 Coaching materials
developed by mathematics
teachers and distributed to
middle schools nationwide.

Evidence Base

Outcomes examined Intermediate achievement and attitudinal outcomes are examined in a
high school survey of former middle school MATHCOUNTS participants and non-participants.
Longer term outcomes do not appear to have been studied.

Results One research study of low rigor explored intermediate effects of MATHCOUNTS
participation. A survey was administered to a sample of 11th and 12th grade students who had
participated in MATHCOUNTS during middle school and to a comparison group of non-
participating students enrolled in the same high school mathematics classes (most students
were taking pre-calculus or a higher level mathematics class). Of the 618 students surveyed, 39
percent responded. MATHCOUNTS participants reported higher mathematics grades and test
scores than non-participants and held more positive attitudes towards mathematics. As the
research team itself acknowledges, the lack of controlsin the study design does not allow dif-
ferences between the two groups to be attributed to participation in MATHCOUNTS.
Additionally, the low response rate to the survey and general recognition of the low reliability

(continued)

Target Population

Middle school students.
Although only a small propor-
tion of students are selected to
participate in competitions,
MATHCOUNTS encourages
school-level participation by
students of all abilities. MATH-
COUNTSIs not specifically
designed for girls, minority
students or students with
disabilities. However, the
program has recently initiated
an outreach effort to recruit
more teachers and students from
inner-city and rural schools.
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MATHCOUNTS continued

of self-reported outcome data mean that the findings from this study should be treated as only descriptive evidence of possible posi-
tive outcomes of the program.

Implications for further research Well-controlled comparative studies are needed to gauge the immediate and longer term effects
of participation in MATHCOUNTS on students' mathematics achievement and interest in mathematics (e.g., course-taking behavior).
These studies should specifically consider outcomes for students from groups traditionally underrepresented in mathematics fields and

for participants who do and do not become contestants.
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Mathematics, Engineering, Science Achievement (MESA)

Summary Rating
FURTHER RESEARCH

General Description MESA is an academic enrichment and support program intended to
increase the numbers of students from underrepresented ethnic groups who pursue careersin
mathematics-based professions. The pre-college component — MESA Schools Program (MSP) —
assists students at middle and senior high schools (and some elementary schools) to excel in
mathematics and science studies in order to become competitively eligible for college or university
entrance. In comparison to the academic focus of the senior high program, activities at the
middle school level are mostly small-group, hands-on science explorations. Organizationally,

the program relies on collaborative partnerships with industry and higher educational institutions
to provide opportunities for MESA students in the pre-college program. Businesses provide equip-
ment, technical resources, internships, volunteers and cash rewards for academic performance.

Purpose/Objective To develop academic self-confidence and motivation of students of African
American, Native American, Mexican or Puerto Rican descent to study mathematics and science
at each level of education from elementary school through college and to increase the number
who graduate from a four-year university with a degree in mathematics, engineering, physical sci-
ence or other mathematics-based field.

Reach The MESA pre-college program in California began in the 1970s with three high schools.
In 2001-2002 the program had expanded to 450 elementary, middle and high schools, and 11
tribal collaborations serving over 24,000 students. Nationally, the program operated in more than
1,000 elementary, middle, and high schools in seven western states and Maryland. Pilot programs
were being launched in additional states.

Evaluation Summary

Methods MESA site directors as well as California's statewide office maintain records of partic-
ipants' demographic characteristics, course enrollment and grade performance. Some sites also
survey their students regarding their attitudes and satisfaction with the program. Most analysis
involve comparisons between summary statistics for MESA students and those of the general or
minority student populations nationwide, statewide or in universities. In addition, a sample of
MESA high school graduates in California was surveyed to estimate college-going rates.

Reaching the targeted population Program statistics for 1994 indicate that over 90 percent
of students served were Latino, African American or Native American.

Subject matter focus Mathematics, science and engineering.

Evidence Base

Outcomes examined Immediate outcomes examined for high school students include grade
point average, number of advanced mathematics and science courses completed, and plans for
college attendance and field of study. Longer term outcomes include college matriculation, major,
grade point average and rate of credit accumulation.®

Results A study of low rigor was conducted in 1982 to examine the immediate outcomes for a

sample of MESA high school studentsin California. Overall, the MESA students had higher

grades than their non-MESA counterparts, and the MESA seniors had taken more mathematics and

science courses and had higher verbal (but not mathematics) scores on their college entrance

examinations than did the non-MESA seniors.

More recent descriptive evidence (program statistics provided by the MESA statewide officein
(continued)

Program Components

* Selection based on
academic potential and
interest.

* Students encouraged to
enroll in college-preparatory
program (including
mathematics and science
courses needed for
mathematics-based college
majors).

 Academic tutoring and
counseling.

« College entrance test
preparation.

« Peer supports (study
groups, scheduling into the
same courses).

* Field trips and career
presentations relating to
mathematics/science careers.

e Summer internships,
campus-based summer
programs.

* Local and regional
competition of student
groups in innovative hands
on mathematics/science
activities.

« Continuing support—
elementary through
postsecondary education
(pipeline approach).

« Partnership model—various
sectors of the community,
including universities,
school districts, schoals,
industries and tribes.

Target Population

L ow-socioeconomic status
Latino, African American, and
Native American studentsin
middle and high schools who
have an interest in and some
facility with mathematics and
science.
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Mathematics, Engineering, Science Achievement (MESA) continued

the 1990s to the present) suggests that MESA students outperform California public high school students overall as well as African
American and Latino studentsin particular in terms of completing advanced mathematics and physics courses, grades and performance
on college entrance tests. Because these analysis do not control for the selective recruitment of MESA students, they must be regarded
as suggestive, but not substantiated, evidence of the program’s effectiveness. Other descriptive evidence of the effectiveness of MESA
as reported by the developer include the following:

 About 70 percent of all California MESA graduating high school seniors go on to college compared to 49 percent of the state’'s
graduating high school seniors.

* MESA students receive 74 percent of engineering baccal aureate degrees awarded to underrepresented students in California.

* Nationally, ailmost 12 percent of underrepresented students receiving engineering degrees are MESA students.

Implications for further research Research-based evidence for MESA is limited and dated. Studies with additional controls for
preexisting differences are needed to demonstrate that the immediate and long-term outcomes reported in recent descriptive evidence
are indeed attributable to the program. Additional comparative, longitudinal studies tracking outcomes for matched samples of MESA
and non-MESA students in high school and college would help to substantiate the program’s effectiveness.




Operation SMART—Girls Inc.

Summary Rating
FURTHER RESEARCH

General Description Operation SMART is an 8-12 week in-class and after-school program.
Although the program is designed primarily for girls aged 6-18, boys also participate in some
sites. Sessions are held once a week. Each session focuses on a different topic that primarily
covers mathematics and science. Activities for younger girls focus on hands-on manipulation of
materials and tools that promote scientific inquiry, demystification of mathematics and science,
self-reliance and direction. Programs for students who are 15-18 years old focus on career
awareness and provide in-depth exploration of architecture and engineering, environment and
music, and science and technol ogy.

Purpose/Objective To build the interest and confidence of girlsin science, mathematics and
technol ogy.

Reach Girls Inc. developed the nationwide program in 1985 in response to the underrepresenta-
tion of women in science, mathematics and technology. According to the devel oper, the program
has now served nearly 250,000 girlsin 35 states.

Evaluation Summary

Methods Students are asked to depict a scientist and complete an attitude survey to gauge their
attitudes about mathematics, science and their own abilities at the beginning and end of the pro-
gram activities. These measures have been used network-wide since 1988 when the Operation
SMART research tool kit was distributed to all affiliates.

Reaching the targeted population The curriculum is embedded in Girls Inc., a program that
serves ethnically diverse students in urban and rural areas, many of whom live in poverty. Local
studies indicate that Operation SMART is serving girls aged 6-11 in both girls-only and
co-educational settings.

Subject matter focus Informa mathematics and science activities.

Program Components

« After-school and in-class
program.

« Age-appropriate strategies.
« Voluntary participation, no
selection criteria based on

prior achievement.

« Girls-only, after-school
setting (in-class programs
aso include boys).

* Structured sessions of 1-1.5
hours in math, science, and
technology; sessions
organized into modules
containing 8-12 sessions.

« Hands-on activities.

* Common curriculum,
evaluation and facilitator
training materials devel oped
by central organization

« Involvement of families.

¢ Use of community
resources.

« Career exploration and
awareness.

Evidence Base

Outcomes examined Several noncomparative studies examine short-term changes in students’
attitudes about science and mathematics and about their own capabilities in these areas for girls
aged 6-11 soon after they had participated in Operation SMART sessions. One comparative study
of low rigor examined somewhat longer-term changes in attitudes. To date, no studies examine
longer term outcomes, such as participants’ course-taking choices in high school.

Results The research included three studies without a comparison group and one comparative
study of students who participated in Operation SMART when they were 6-11 years old. The
three noncomparative studies, which do not meet the criteria of the protocol, showed short-term
(pretest/posttest) changes in the attitudes of SMART participants toward greater confidence and
comfort in dealing with mathematics and science immediately after participating in the program;
however, these studies did not control for factors other than program participation that may have
influenced students’ attitudes. Qualitative data from these studies (e.g., classroom observations,
interviews, focus groups, guardian surveys, student journals and teacher reports) add to the
descriptive evidence that Operation SMART is accomplishing its immediate goals. The compara-
tive study reported no significant differences in attitudes between SMART participants and
comparison group students one-three years after participants’ exposure to the program (an

(continued)

Target Population

K-12 girlsin a variety of urban
and rural locations.
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Operation SMART—Girls Inc. continued

intermediate effect). However, the confidence that can be placed in this conclusion is limited by other features of the study, including
the broad definition of “participation” as attending at least one of eight sessions.

Implications for further research To verify the program’s effectiveness, more controlled, comparative studies of immediate and
intermediate outcomes for participants in age ranges from 6 to 14 years old and from 15 to 18 years old are needed. The limitations of
the existing studies highlight the particular challenges facing evaluators of short-term, community-based interventions focused on atti-
tudina change. While such programs may contribute to an accumulation of environmental stimuli that encourage members of targeted
groups to pursue studies and careers in science, technology, engineering and mathematics, designing studies that measure one pro-
gram’s particular contribution to meeting those long-term goals is extremely difficult.




Texas Prefreshman Engineering Program (TexPREP)

Summary Rating
FURTHER RESEARCH

General Description TexPREP provides free academic enrichment in mathematics, engineer-
ing and science to high-achieving students in grades 6-11 during a seven- or eight-week summer
program in many sites across Texas. The faculty of the summer programis drawn from nearby
colleges and high schools and also includes practicing mathematicians and scientists.

Purpose/Objective To provide additional academic support and career awareness to high-
achieving middle and high school students with an interest in engineering, mathematics or
science, so that they matriculate and successfully graduate from institutes of higher education
with degrees in these fields.

Reach Started asasingle sitein San Antonio in 1979, the program has now been replicated in
14 Texas cities. The developer reports that over 20,000 students have completed at least one
summer session of TexPREP since its inception in 1979. The developer’s records indicate that the
number of students graduating from high school who have participated in at least one year of the
program has increased from 44 students in 1979 to over 2,300 students in 2001. Additionally,
TexPREP isreplicated by NASA in Proyecto Access, a program that operates at a number of
colleges and universities in the United States and Puerto Rico and that are part of the Hispanic
Association of Colleges and Universities.

Evaluation Summary

Methods The developer administered a follow-up survey in 2001 of college-age graduates of
TexPREP. Students were surveyed about their college attendance, major and
graduation. Overall, slightly more than 50 percent of the sample responded to the survey.

Reaching the targeted population The developer’s records show that the program serves a
large number of students and that females and members of underrepresented minority groups
constitute large proportions of those students. More than 50 percent of TexPREP students are
female, 50 percent are from economically disadvantaged homes and 81 percent are members of
minority groups.

Subject matter focus Mathematics, engineering and science.

Program Components

* Selection based on evidence
of academic achievement.

* Intense, multiyear, college-
campus, summer program.

» Combines mathematical
reasoning with hands-on
learning in engineering and
science.

» Use of university faculty
and professionals from
industry.

» Emphasis on college
preparation and career
awareness.

« Communication skills
training.

Evidence Base

Outcomes examined The developer surveyed high school graduates of the program about
enrollment in and graduation from college and about their major field of study at college.

Results Controlled comparative studies of TexPREP have not yet been conducted. Slightly more
than 50 percent of TexPrep's high school graduates responded to a descriptive survey in 2001, of
which 88 percent reported being enrolled in or graduating from college. Of those

graduating from college, 75 percent were members of underrepresented minority groups; and

71 percent of the science, mathematics and engineering graduates were members of minority
groups. Thus, TexPREP'’s own descriptive evidence is consistent with its intended goals.

Implications for further research The longer-term outcomes of the program, such as entry
into college, choice of college majors and graduation from college need to be reexamined in
studies comparing TexPREP and non-TexPREP students. To verify the program’s effectiveness,
the studies need to be designed to control for pre-program differences between TexPREP and
non-TexPREP students in academic ability and motivation as well as demographic characteristics.

Target Population

High-achieving studentsin
middle and high schools with an
affinity for and interest in
mathematics, science and related
careers throughout the state are
targeted. The developer
identifies women and members
of minority groups traditionally
underrepresented in areas of
science and engineering as
special target groups.
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University of North Carolina Mathematics and
Science Education Network (MSEN) Pre-College Program

Summary Rating:
FURTHER RESEARCH

General Description The University of North Carolina (UNC) Mathematics and Science
Education Network operates out of UNC-system campuses to provide statewide leadership in
efforts to strengthen the quality and increase the size of the teaching base in mathematics and
science education and to increase the pool of high school graduates pursuing careers requiring
mathematics or science.® The latter objective is pursued through MSEN's Pre-College Program
that recruits and prepares North Carolina students of average to above-average ability in grades
6-12 who have not been sufficiently exposed to mathematics- and science-based courses and
careers.

Purpose/Objective To increase the number of students who have sufficient interest and prepa-
ration to pursue mathematics and science fields at the university level and to move into careersin
science, mathematics, technology, engineering and teaching.

Reach The MSEN Pre-College Program began at the middle/junior high school level in 1986 and
expanded to senior high school in 1989. According to the developer, program has grown from
serving 427 students at four sites in 1986 to serving over 2,000 studentsin 2002 at six sites
throughout North Carolina. A total of 2,132 students graduated from the program by 2002.

Evaluation Summary

Methods The developer collected data from participants about their demographics, educational
status, curricular and extracurricular activities, educational goals and career interests. In 2000 and
2001, graduating seniors were also asked to complete a survey indicating their future educational
plans and goals. The developer also surveyed alumni of the program.

Reaching the targeted population The developer reports that across the six sites over 2,000
students were enrolled in the pre-college program in the academic year 2000-2001. The majority
of participants were in grades 6-8. The devel oper’s data showed that 60 percent of participants
were female and 78 percent were African American.

Subject matter focus Mathematics and science.

Evidence Base

Outcomes examined No comparative research studies of student outcomes have been
conducted on either the immediate or long-term outcomes of the program. The developer
provides descriptive data of achievement test scores, college enrollment and college majors from
surveys of program graduates.

Results Data on students who graduated in 2001 indicate that the average SAT score earned by
MSEN pre-college program graduates exceeded the statewide average for all North Carolina
seniors and for North Carolina African American seniors. The developer reports that over 97
percent of MSEN pre-college program graduates are pursuing postsecondary education and that
82 percent are pursuing a mathematics- or science-based major with plans to pursue careersin
mathematics and science. The developer’s data indicate that about 66 percent of program
graduates from the graduating classes of 1996 through 2000 enrolled in four-year UNC system
institutions.

(continued)

Program Components

» Academic enrichment class
and labs at individual
schools emphasizes
hands-on learning.

« Saturday Academy: classes
on mathematics, science,
communication skills and
self-esteem are held at six
university campuses along
with field trips to businesses
and museums.

* Summer Scholars Program:
five weeks of science, math,
English and computer
curriculain a university
setting.

 Academic, college and
career advising.

* PSAT/SAT preparation
classes.

* A statewide math/science
competition day—MSEN
Day.

 Recognition and
scholarship awards.

« PIE clubs for parents to
support student activities
and assist in program
planning.

» ACE clubs for high school
students interested in
achieving high academic
performance in science and
math.

 Two-day leadership retreats
for high school students.

Target Population

Students of average to above
average ability in grades 6-12
who have not been sufficiently
exposed to mathematics- and
science-based courses and
careers.
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University of North Carolina Mathematics and
Science Education Network (MSEN) Pre-College Program continued

Implications for further research By starting with students in middle school, the program demonstrates a long-term or pipeline
approach to increasing the number of students from underrepresented groups who are pursuing careers in mathematics and science.
Comparative research on students participating in and not participating in the program is needed to determine the extent to which the
program, per se, is responsible for the higher scores reported on college entrance exams, the high proportion of students attending
postsecondary schools, and the high proportion of students with majors in mathematics and science-related fields. The challengein
conducting the comparative study will be to obtain samples of similarly motivated and performing students that can be followed for

several years.




Xavier University Summer Science Academy

Summary Rating
FURTHER RESEARCH

General Description The Summer Science Academy is a sequence of summer programs
designed to prepare high school students to become successful undergraduate science majors at
Xavier University of Louisiana by promoting development of their abstract reasoning skills.*
The academy consists of four programs. MathStar is a two-week program for students who will
enroll in their first algebra classin the fall (typically students entering ninth grade). BioSar and
ChemStar are three-week programs designed for students who will be taking their first biology
and chemistry classes during the following school year (typically students entering the 10th and
11th grades, respectively). Stress on Analytical Reasoning (SOAR) is a four-week program taken
by students who will be high school seniors during the ensuing school year and who are interest-
ed in pursuing science degrees at Xavier University. The goal of the course is to enhance prob-
lem-solving and reading skills the students will need for college work and to serve as a bridge
between high school and college.*? In all of the programs, students are given exercises to build
their general reading vocabularies and increase their analytical, problem-solving, and test-taking
skills.

The academy is operated by Xavier University, a historically African American university in

New Orleans, as part of a skill-building and support system that extends from middle school
through college. The SOAR program was created in the mid-1970s by a multidisciplinary science
faculty group at Xavier University to serve as a summer bridge program for high school
graduates in the New Orleans metropolitan area who were interested in science and were
expected to enter Xavier University as freshmen in the fall. More recently, it has become a
college-preparatory program for rising high school seniors. During the early 1990s, the faculty
developed the MathSar, BioStar and ChemStar sequence based on the SOAR model.

Purpose/Objective To increase the number of minority students completing undergraduate
science degrees and entering graduate programs and careers in medicine, science and
mathematics; to raise students’ mathematics and science achievement in high school; and to
improve students’ scientific reasoning skills.

Reach In 2001 the Sar and SOAR programs enrolled 417 students from 220 schools in 24
states.

Program Components

» System of programs that
support students from the
end of middle school
through college.

» Multidisciplinary research
science faculty engaged in
managing and continuously
improving the program.

« Integration of problem
solving with content.

« At least two hours of
homework every day.

« Daily quizzes that test the
previous day’s work.

* Rapid turnaround in
grading to help students
prepare for future quizzes.

* Peer tutoring.

« Socialization for academic
teamwork and peer support
(e.g., through competitions).

* Mentoring by faculty and
program graduates.

» Engagement of parents by
providing them with
frequent feedback on
student’s progress.

Evaluation Summary

Methods Xavier faculty responsible for the programs report performance data from studentsin
the summer programs. Descriptive statistics on students’ persistence in science majors and post-
graduate educational placements are the measures that have most commonly been used to gauge
the collective effectiveness of the Xavier's pre-college and college-support programs. It appears
that separate evaluations of the impact on students have not been conducted.

Reaching the targeted population The developer reports that nearly al (98 to 99 percent) of
the summer academy students are African American. Females make up 60 to 80 percent of the
enrollment in the programs, reflecting the high dropout rate of African American males. About 75
percent of SOAR participants subsequently enroll at Xavier University.

Subject matter focus Science and mathematics.

(continued)

Target Population

High school and middle school
studentsin regular or honors
academic classes from groups
underrepresented in mathematics
and science professions.
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Xavier University Summer Science Academy continued

Evidence Base

Outcomes examined Developers have assessed immediate effects of the program using standardized measures of reasoning skills,
reading and general academic achievement as well as responses to student satisfaction surveys. Descriptive evidence of the longer term
effectiveness of Xavier's multiple programs for recruiting, preparing and supporting minority students from middle school through the
undergraduate years is inferred from the university’s statistics on students’ educational careers.

Results To date, systematic studies comparing immediate and longer term outcomes for summer academy participants and non-
participants have not been conducted. Two descriptive studies conducted by the developer during the 1980s provide information on the
immediate effects of participation in the SOAR program. The studies documented, through pre- and posttests, increases in critical
reasoning and reading skills among program participants who scored at moderate or low levels on the pretest. However, comparative
data on non-participants have not been collected. The developer has cited statistics suggesting that SOAR participants are more likely to
persist in their science studies than are students who did not participate in SOAR prior to enrolling at Xavier. In addition, statistics on
the subsequent educational experiences (e.g., persistence in science majors and placement in medical and pharmacy graduate programs)
of Xavier's summer academy and undergraduate students are cited as evidence of indicators of the effectiveness of the university’s
multifaceted support system.

Implications for further research Historically, Xavier University has been amajor producer of African American students in med-
ical schools. It attributes this record to its pre-college and college-level curricula and support systems. The programs would benefit
from carefully controlled research studies that examined outcomes of the individual programs separately. For instance, comparisons of
the high school mathematics and science achievement and college matriculation of participants and non-participants in the MathStar,
BioStar and ChemStar programs would help to establish the effectiveness of these programs. Analysis of the persistence in science
majors and the postgraduate careers of SOAR and non-SOAR students have apparently been conducted but were not available.




APPENDIX 2 ENDNOTES

1. A wider-ranging review of the evidence for the effectiveness of the Direct Instruction
model may be found in Herman, et al., 1999.

2. A remedial program for fourth graders to adults referred to as Corrective Math is avail-
able, and a series of video modules called CoreConcepts has also been produced.

3. Evaluations from the 1980s and earlier showed mixed results. Although some of these
earlier studies reported positive student achievement outcomes for SEED compared to non-
SEED students, others showed no significant or consistent differences. The mix of results
from these earlier studies might be attributable to differences in the implementation of the
program.

4. The evaluator is a deputy superintendent in one of the school districts in which the pro-
gram was implemented. He works in the district’s Division of Evaluation and
Accountability.

5. The developer summarizes several other U.S. studies conducted within the same time
frame. Documentation available on those studies was judged to be too incomplete to
include in this review. One study of low rigor conducted on Slovakian students found that
FAST students scored higher on Third International Mathematics and Science Study
(TIMMS) than non-FAST students.

6. Reliable data do not appear to be available on dropout rates or high school graduation
rates.

7. A few studies that are generally of low rigor have been conducted on the community col-
lege programs.

8. One research study of moderate rigor conducted for NSF by RAND included El Paso
schools along with schools from five other USI sites. The study used a statistically con-
trolled design to examine the impact of reform based instructional practices on student
achievement. The study found a weak but positive relationship between the frequency with
which ateacher used reform practices (i.e., inquiry-based, hands-on instruction) and stu-
dent achievement. However, the results for El Paso schools, per se, are not identifiable.

9. Although the MESA Pre-College Program serves students in elementary, middle and high
schools, studies have focused on high school participants.

10. MSEN also conducts professional development seminars, workshops and symposiain
mathematics and science attended by approximately 5,000 teaching professionals annually .

11. Based on Piaget's theory of cognitive development, the program developer sees as the
key to the success of students in college the transition from concrete to abstract reasoning
before entering college. The developer maintains that abstract reasoning is a learned set of
skills that can be taught to students.

12. Three SOAR programs focus on (1) biomedical sciences; (2) physics, engineering and
mathematics; and (3) computer science.

81



Advancement Via Individual
Determination (AVID)

Mary Catherine Swanson
Founder/Executive Director
AVID Center

5120 Shoreham Place #120
San Diego, CA 92122

Tel: (858) 623-2843

Fax: (858) 623-2822
www.avidonline.org

TheAlgebra Project, Inc.
Benjamin Monahan

Coordinator of National Initiatives
99 Bishop Allen Dr.

Cambridge, MA 02139

Tel: (617) 491-0200 x128
Fax: (617) 491-0499

Email: ben@algebra.org
www.algebra.org

American Chemical Society Project
SEED

Cecilia Hernandez, Senior Staff Liaison
American Chemical Society

1155 Sixteenth St., NW

Washington, DC 20036

Tel: (202) 872-6169 (202) 872-4380
Email: c¢_hernandez@acs.org
www.acs.org/education/SEED.html

Detroit Area Pre-College Engineering
Program (DAPCEP)

Kenneth Hill, Executive Director
Rackham Educational Memoria Building
100 Farnsworth, Suite 249

Detroit, Ml 48202

Tel: (313) 831-3050

Fax: (313) 831-5633

Email: tiffanyh@dapcep.org
www.dapcep.org

Appendix 3

Program Addresses and Contact Information

Direct Instruction

Siegfried Engelmann

National Institute for Direct Instruction
P. O. Box 11248

Eugene, OR 97440

Tel: (877) 485-1973

Fax: (541) 683-7543
www.nifdi.org

Disabilities, Opportunities,

Inter networking and Technology

Dr. Sheryl Burgstahler, Director

University of Washington

P. O. Box 355670

Seattle, WA 98195-5670

Tel: (206) 685-DOIT (3648) voice- TTY
(888) 972-DOIT (3648) voice-TTY,
Washington only, outside Sesttle
(509) 328-9331 voice-TTY,
Spokane office

Fax: (206) 221-4171

Email:  sherylB@u.washington.edu
Email: doit@u.washington.edu
www.washington.edu/doit

El Paso Collaborative for Academic
Excellence (EPCAE)

Lucy Michal, Math Alignment Director
Joanne Bogart, Contact

902 Education Building

El Paso, TX 79968

Tel: (915) 747-5778

Fax: (915) 747-5144

Email: jbogart@utep.edu
Email: Imichal @utep.edu
www.utep.edu/epcae

Family Math

Grace Dévila Coates, Director
EQUALS Program

Lawrence Hall of Science

University of California, Berkeley
Berkeley, CA 94720-5200

Tel: (510) 643-6350

Fax: (510) 643-5757

Email: gcoates@uclink4.berkeley.edu
equals.lhs.berkeley.edu

Foundational Approachesin Science

Teaching (FAST)

Frank Pottenger

Head of Science Section

University of Hawaii, Honolulu

1776 University Ave.

Honolulu, HI 96822-2463

Tel: (800) 799-8111 (toll-free)
(808) 956-4969

Fax: (808) 956-6730

Email:  crdg@hawaii.edu
frankp@hawaii.edu

www.hawaii.edu/crdg

Gateway to Higher Education

Dr. Morton Slater, Program Director

The City College of the City University of
New York

Y Bldg., Suite 306

138th St. & Convent Ave.

New York, NY 10031

Tel: (212) 650-6088

Email:  gateway@ccny.cuny.edu
www.gateway.cuny.edu



MATHCOUNTS

Peggy Parnell Drane

Executive Director

MATHCOUNTS Foundation

1420 King St.

Alexandria, VA 22314-2794

Tel: (703) 684-2805

Fax: (703) 836-4875

Email: info@mathcounts.org
pdrane@mathcounts.org

www.mathcounts.org

M athematics, Engineering and Science
Achievement (MESA)

Juanita Muniz-Torres

MESA Schools Program California
Director

University of California

300 Lakeside Dr., 7th Floor

Oakland, CA 94612-3550

Tel: (510) 987-9381

Fax: (510) 763-4704

Email:  juanita.muniz-torres@ucop.edu
www.mesa.ucop.edu

Operation Smart/Girls, Inc.

Dr. Heather Johnston Nicholson
Director of Research

441 West Michigan St.
Indianapolis, IN 46202-3287

Tel: (317) 634-4475

Fax: (317) 634-3024

Email:  hjnicholson@girls-inc.org
www.girls-inc.org

Project GRAD (Graduation Really
Achieves Dreams)

Steven Zwerling, President and CEO
Tel: (212) 274-8590

Fax:  (212) 274-8721

Email: zwerlst@projectgradnyc.org
www.projectgradusa.org/index.jsp

Project SEED (Special Elementary
Education for the Disadvantaged)
Hamid Ebrahimi, National Director
Helen Smiler, Nationa Projects
Coordinator

2530 San Pablo Ave., Suite K
Berkeley, CA 94702

Tel: (510) 644-3422

Fax: (510)  644-0566

Email:  pseedberk@aol.com
WWW.projectseed.org

Puente
Patrician McGrath/Felix Galaviz
Codirectors
Joan Ruleau, Contact
300 Lakeside Dr., 7th Floor
Oakland, CA 94612
Tel: (510) 987-9548

(510) 987-0964 J. Ruleau
Fax: (510) 834-0737
Email:  puente@ucop.net
Www.puente.net

TexPrep

Manuel Berriozabal, Director of
Development

University of Texas at San Antonio
3600 North Loop, 1604 West

San Antonio, TX 78249-0661

Tel: (210) 458-2060

Fax: (210) 458-2061

Email: Mberriozaba @utsa.edu
math.utsa.edu/~prep/sad14.htm

University of North Carolina Math
Science Education Network Pre-college
Program (M SEN)

Rita Fuller, Associate Director

Center for School Leadership Devel opment
140 Friday Center Dr.

P. O. Box 4440

Chapel Hill, NC 27515-4440

Tel: (919) 966-3256

Fax: (919) 962-1316

Email: rfuller@northcarolina.edu
www.unc.edu/depts/msen/pc

Xavier University Summer Science
Academy

Dr. J. W. Carmichael, Jr., Director
QuoVadis Webster, Contact
Premed Office

1 Drexel Dr.

New Orleans, LA 70125

Td: (504) 520-7437

Fax: (504) 520-7923

Email: numberl@xupremed.com
www.xupremed.com

Yu'pik Mathematics Program
Jerry Lipka

School of Educaton

P. O. Box 756480

University of Alaska
Fairbanks, AK 99709

Tel: (907) 474-6439

Fax: (907) 474-5451
Email:  rjifml@uaf.edu
Jaie.asu.edu/v33/v33s3cul.htm
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BEST Blue Ribbon Panelists

Best Practices in Pre-K-12
Education

Alfred Berkeley (Panel Co-Chair)
Former Vice Chairman
NASDAQ

Shirley Malcom (Panel Co-Chair)
Head, Directorate for Education
American Association

for the Advancement of Science

Eugene Garcia (Expert Leader)
Dean, School of Education
Arizona State University

Allan Alson
Superintendent
Evanston Township High School

Raymond V. “Buzz” Bartlett
President and CEO
Council for Basic Education

Muriel Berkeley
President
Baltimore Curriculum Project

Manuel Berriozabal
Professor, Mathematics
University of Texas at San Antonio

Susan Brady
Director, Education Programs
Merck Institute for Science Education

Costello Brown
Professor of Chemistry
California State University Los Angeles

Patricia Campbell
President
Campbell-Kibler Associates

Douglas Carnine

Director, National Center to
Improve the Tools of Educators
University of Oregon

Elizabeth Cohen
Professor Emerita
Stanford University

Mike Cohen
President
Achieva, Inc.

Anthony Col6n

Vice President

National Council of La Raza
Center for Community Educational
Excellence

Jacquelynne Eccles

Chair

MacArthur Foundation Research
Network on Successful Pathways
through Middle Childhood

Charles Eilber
President
Charles Eilber Associates

Stephanie Fanjul
Director of Student Achievement
National Education Association

Yolanda George

Deputy Director and Program Director
Directorate for Education and Human
Resources Programs

American Association for the
Advancement of Science

Kris Gutierrez
Professor
UCLA

Rebecca Herman
Senior Research Analyst
American Institutes for Research

Anthony Jackson

Vice President, Strategic Development
and Communications

The Galef Institute

Julia Lara
Deputy Executive Director
Council of Chief State School Officers

Leon Lederman
Nobel Prize Winner
Physics

Sharon Nelson-Barber
Director, Culture and Language
Education Program

WestEd

Babette Moeller
Principal Investigator
Education Development Center

Andrea Prejean

Senior Professional Associate in Science
and Mathematics

National Education Association in
Student Achievement

Linda Rosen

Consultant, Former Math

and Science Advisor

U.S. Department of Education

Larry Rosenstock
Principal and CEO
High Tech High, San Diego

Barbara Schulz

Consultant, Science Education
Partnership

Fred Hutchinson Cancer Research

Diane Siri
Superintendent
Santa Cruz County Office of Education

Marshall Smith
Program Director
The Hewlett Foundation

Virginia Stern

Director

Project on Science, Technology
and Disability

American Association for the
Advancement of Science

Sam Stringfield

Principal Research Scientist

Johns Hopkins University Center

for the Social Organization of Schools



Louise Sundin
President
Minneapolis Federation of Teachers

Mary Catherine Swanson
Founder and Executive Director
AVID

Shelly Wolff
President
National Society of Women Engineers

Best Practices in Higher
Education

Shirley Ann Jackson (Panel Chair)
President
Rensselaer Polytechnic Institute

Willie Pearson, Jr. (Expert Leader)
Chair, School of History, Technology
and Society

Georgia Institute of Technology

Margaret E. Ashida
Director, Corporate University Relations
IBM

Walter E. (Skip) Bollenbacher
Professor of Biology
University of North Carolina
at Chapel Hill

Salvatore “Tory” Bruno
Vice President of Engineering
Lockheed Martin’s Space Systems

Jane Zimmer Daniels

Program Director

Clare Booth Luce Program for Women
in Science and Engineering

The Henry Luce Foundation

Cinda-Sue Davis

Director, Women in Science
and Engineering Program
University of Michigan

Alfredo de los Santos, Jr.
Research Professor
Hispanic Research Center
Arizona State University

Mary Frank Fox

Professor, School of History,
Technology and Society
Georgia Institute of Technology

Judy R. Franz
Executive Officer
American Physical Society

Angela Ginorio

Associate Professor
Department of Women’s Studies
University of Washington

Evelynn M. Hammonds
Associate Professor, History of Science
Massachusetts Institute of Technology

Robert Ibarra
Office of the President
University of New Mexico

Alex Johnson
President
Cuyahoga Community College

Saundra Johnson

Executive Director

National Consortium for Graduate
Degrees for Minorities in Engineering

Wayne Johnson
Executive Director

Worldwide University Relations
Hewlett-Packard

Kenneth Maton
Professor & Chair
Department of Psychology
University of Maryland

Lionel “Skip” Meno
Dean, College of Education
San Diego State University

Carol B. Muller
Founder and Executive Director
MentorNet

Ken Pepion

Executive Director
Harvard University
Native American Program

Clifton Poodry

Director, Minority Opportunities

in Research Division

National Institute of General Medical
Sciences

James H. Stith
Director, Physics Resources Center
American Institute of Physics

Dan Sullivan

Corporate Executive Vice President
of Human Resources

QUALCOMM

Orlando L. Taylor

Dean, Graduate School of Arts
and Sciences

Howard University

Isiah M. Warner
Professor & Chair
Chemistry Department
Louisiana State University

Melvin R. Webb

Director, Program for Research
Integration and Support for
Matriculation to the Doctorate
Clark Atlanta University

Best Practices in the Workforce

Dan Arvizu (Panel Chair)
Senior Vice President
CH2M HILL Companies, Ltd

Paula M. Rayman (Expert Leader)
Professor
University of Massachusetts

Linda Cubero
Strategic Program Director
EDS

Harold Davis

Vice President

Preclinical Safety Assessment
Amgen, Inc.

Allan Fisher
President and CEO
iCarnegie, Inc.

C. Michael Gooden
President and CEO
Integrated Systems Analysts

Mike Guyton
Vice President of Administration
Oncor Group

Paul Hanle
President
Biotechnology Institute

Thomas Kochan

George M. Bunker Professor of
Management

Sloan School of Management, MIT

Margaret “Penny” Lane

Former Director, Program on
Diversity in Engineering

National Academy of Engineering

Catherine Mackey

Senior Vice President

Global Research and Development
Pfizer, Inc.

Vivian Pinn

Director, Office of Research
on Women’s Health
National Institutes of Health

Joyce Plotkin

President
Massachusetts Software
and Internet Council

Lura Powell
Director
Pacific Northwest National Laboratory

Una S. Ryan
President and CEO
AVANT Immunotherapeutics, Inc.

Robert L. Shepard
Founding Executive Director
Science and Engineering Alliance

Ray Smets
President

Sniffer Technologies
Network Associates

Katherine Tobin
Taylor Nelson Sofries Intersearch

Claudette Whiting
Senior Director of Diversity
Microsoft

Charla K. Wise
Vice President of Engineering
Lockheed Martin Aeronautics Company

Project Integrators

Cathleen A. Barton
U.S. Education Manager
Intel

Suzanne G. Brainard

Executive Director

Center for Workforce Development
University of Washington

Daryl E. Chubin

Senior Vice President
National Action Council

for Minorities in Engineering

Manuel N. Gomez
Vice Chancellor, Student Affairs
University of California, Irvine

Joyce Justus
Chair Emeritus, Department of Education
University of California at Santa Cruz

Shirley M. McBay
President
Quality Education for Minorities

Anne Pruitt-Logan
Scholar-in-Residence
Council on Graduate Schools

Carlos Rodriguez
Principal Research Scientist
American Institute for Research

Sue Rosser
Dean, Ivan Allen College
Georgia Institute of Technology

Claibourne D. Smith

President

Delaware Foundation for Science
and Math Education

Wanda E. Ward
Deputy Assistant Director
National Science Foundation

William Washington
Director, Program Development
Lockheed Martin Corporation

Lilian Shiao-Yen Wu

Chair, Committee on Women
in Science and Engineering
National Academy of Science

BEST Staff

John Yochelson
President

Anne Crossway
Executive Vice President

Brenda Sullivan
Communications Director

Robb Henderson
Research Associate

Wanda E. Ward
Chief Advisor 2001-2002

BEST would like to thank

Gary Shaw, president of

Metro San Diego Communications,
Inc. and publisher of its San Diego
Metropolitan Magazine, Uptown
Examiner & Daily Business Report;
contributing editor Joanne R. Gribble,
Ph.D., production director Jim Matta
and production assistant Taunya
Pichitino for their fresh eyes and talent.
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