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ABSTRACT

General findings from an analysis of district-wide
and school-level efforts to develop highly able, economically
disadvantaged students' academic skills and creative talents in
mathematics and science are described. Data were collected from 29
school districts or schools located throughout the United States.
Telephone interviews were conducted with representatives from each
site; case studies were conducted at nine sites. The analysis
revealed a number of effective approaches for serving these students.
Many cf the programs identified students through a pre-selection
process and the use of multiple criteria. The programs provided both
enrichment activities and accelerated courses involving extension of
time students spend learning, operation of special programs, use of
hands-on learning techniques, and provision of out-of-school
activities. Support activities included setting external goals,
providing career awareness programs, providing social-emotional
support, and encouraging parent participation. Processes used to
manage and maintain programs included using a district-school
co-management approach; involving community organizations,
businesses, industries, and universities; and recruiting parents and
school alumni to support the program. School districts permitted
flexibility in program implementation, provided staff support, and
recruited qualified staff. The report's appendices describe the study
approach and methodology and summarize programs that were not
selected as case study sites. (JDD)
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EREFACE

This document is Yolume I of the final report of a study that was
conducted by COSMOS Corporation during 1987-1988 for the U.S. Depart~-
ment of Education's Office of Planning, Budget and Evaluation. This
volune describes ths general findings from an analysis of district-wide
and school-level efforts to develop econamically disadvantaged stu-
dents' academic skills and creative talents.” Yolume II presents nine
case studies of effective district and school~level programs for serv-
ing highly able, disadvantaged students in mathematics and science. ¥

The impetus for the study was the U.S. Departmeént of Education's
desire to understand the efforts being made by school districts to
educate their most able, disadvantaged students and to prepare them for
postsecondary education. The Department also was interested in learn-
ing about ways in which funds awarded under Title II of the 1984
Education for Economic Security Act (P.L. 98=377) have been used to
foster the academic development of students in mathematics, science,
and the critical foreign languages.

During the course of the study, data were collected from 29 school
districts or schools Tocated throughout the country. Telephone inter~
views were conducted with representatives from each of these sites,
which offered a variety of Instructional programs for highly able stu-
dents. Case studies were conducted at nine sites. Thus, the study is
based upon a wealth of information about diverse efforts that are being
undertaken to provide disadvantaged students with enhanced educational
opportunities.

. Our data ccllection activities would not have been possible with-
out the cooperation of the representatives from each of the .sites exam-
ined in the study. Their willingness to describe their efforts znd
share ‘with us their successes and frustrations in providing quality
programs is deeply appreciated. Our gratitude also 1s expressed to
those who organized our case study site visits, and to the faculty,
staff, stude-*s, parents, community and school board members who
graciously met with us and provided us with detailed information about
program operations.

At critical points throughout the study we benefited from the
guidance of the staff of the U.S. Department of Education, Office of

¥Alamprese, J.A.» W.J. Erlanger, and N. Brigham, 1988, No giff

wasted: Fffective strafegjes for educating highly able. disadvantaged
students ip mathematics and science, volume II; Case studies. ‘

"Washington: COSMOS Corporation.
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Planning, Budget and Evaluation. Arthur Kirschenbaum, our project
monitor for the study, provided advice on each of the study's phases.
We wish to acknowledge his support throughout our effort. Other
members of the U.S. Department of Education who provided thoughtful
insights are: Alan Ginsburg, Valena Plisko, Nina Winkler. larol
Chelemer, Alan Schmiedsr, Charles Lovett, and Joanne Wiggins.

Special thanks are extended to the study's three advisers:
William G. Durden, The Johns Hopkins University; Paula M. Olszewski-
Kubi11us, Northwestern University; and Patricia Bruce Mitchell, Nation-
al Association of State Boards of Education. Their assistance in iden~
tifying effective district and school programs and in reviewing all
study documents has been invaluable. Finally, we wish to thank the
numerous researchers and practitioners who provided us with nominations
oi granising approaches for serving highly able, disadvantaged
students,

The members of the COSMOS team who conducted this study are:
Judith A. Alamprese, the principal investigator; Wendy J. Erlanger and
Nancy Brigham, who joined Judith Alamprese in the study's design and
data collection activities; Joanne Capper, who served as a case study
site visitor; and Robert K. Yins who provided guidance as the study's
corporate reviewer.

Finally, while we are thankful for the assistance provided by
others, the authors alone are responsible for the contents of this
final report.

Judith A, Alemprese
Wendy J. Erlanger

COSMOS Corporation







CASE STUDY SITES

Baltimore Polytechnic Institute
Baltimore, Maryland

Challenge '85
Salina, Oklahoma

Gifted and Talented Program
James A, Garfield High School
Los Angeles, California

Richmond Community High School
Richmonds Virginia

Detroit Area Pre~College Engineering Program
Detroit, Michigan

Gifted and Talented Program
Chicago Public Schools
Chicago, I11inois

Encendiendo Una Llama
Hartford, Connecticut

Potentially Gifted Minority Student Project
West Palm Beach, Florida

Training of Elementary School Teachers in Mathematical
Thinking
Fort Worth, Texas




Background
The Secretary of Education has called for strategies to bring

disadvantaged studsnts into *he educational mainstream. The loss of
disadvantaged children to school failure is a moral and economic waste
that the United States cannot afford. Moreover, when disadvantaged
children show promise in school, their loss to low expectations, bore-
dom, and lack of support is doubly disturbing. Yet this happens all
too often:

® Minority students are underrepresented in
programs designed to serve gifted and tal-
ented students. Although minorities make up
30 fercent of public school enrollment, they
repvesent less than 20 percent of the stu-
dents selected for gifted and talented pro-
grams;

e Whereas students from low-income backgrounds
comprise 20 percent of the student popula-
tion, they make up only 4 percent of those
students who perform at the highest levels on
standardized tests (those who score at the
95th percentile or above);

e High school seniors from disadvantaged fami-
1ies (in which the mother did not complete
high school) are less than half as 11kely to
have participated in gifted and talented
programs as more advantaged seniors; and

e Disadvantaged students are far less 1ikely to
be enrolled in academic programs that can
prepare them for college and are about half
as 1ikely to take courseyork 1n advanced math
and science than more advantaged students.
Only 2 percent of high school senisrs from
poor families take calculus, whereas approxi-
mately 7 percent of those from more advan-
taged backgrounds do.
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Indeeds the U.S.'s poor showing on international assessments in
mathematics and science suggests that U.S. schools are not developing
our students to their fullest, particularly those from disadvantaged
backgrounds. .

In light of these concerns, the Office of Planning, Budget and
Evaluation in the U.S. Department of Education funded COSMOS Corpora=-
tion to identify successful efforts by districts and schools to serve
highly able, economically disadvantaged students, and to foster their
achievement in mathematics and science.

Overview of the Study

This study documents the operation of nine exemplary programs, and
the lessons learned from the implementation of these programs for edu-
cating disadvantaged students. From a national search, nine sites were
selected on the basis that they served a high percantage of disadvan~
taged students, used multiple measures to identify promising students,
employed successful curricular or adminisirative programs, and showed
evidence of effectiveness.

In addition to meeting these criteria, the exemplary programs
showed the potential for being transferred to another educational set-
ting,» or had a component that could be adopted by others.

In order to gather information about the ways in which school
districts and schools are serving highly able, disadvantaged students,
individual case studies of the nine programs were conducted. A cross-
case analysis of the nine sites was undertaken to identify the key
issues that should be considered in serving highly able, disadvantaged
students in science and mathematics.

Eindings

The analysis of school program. revealed a number of effective
approaches for serving highly able, disadvantaged students that were
common to most sites. Although the operations differed from site to

sites the projects shared similar strategies for identifying, select-
ing» instructing, and supporting these students. 1In addition, good
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management practices characterized these programs. The role of the
school district in supporting the implementation of school programs
also was significant. Conclusions about each of these efforts are
described below.

Identification and Selection of Students

A primary objective of the programs examined in the study is to
identify and serve minority and economically disadvantaged students,
who traditionally have not had opportunities to develop their gifts and
talents fully. One of the problems for these students is they may not
perform as well as more advantaged students on traditional tests used
for selection into gifted and talented programs. Because many of these
students have not had the background and test-taking practice to do
well on these tests, they are often excluded from consideration. Pro-
cesses that are being used to identify and select students to uncover
their*potent1a1 are:

e A pre-selection process, such as the acti-

vity-based assessment used in the Potentially
Gifted Minority Student Project to identify
promising students. By such a process, stu-
dents are encouraged to develop and display
their skills and abilities over an extended
period of time, in order to increase their
prospects for admission into a gifted and
talented program; and

e The use of multiple criteria for selecting
studants for admission into a gifted and
talented program, rather than a single mea-
sure such as a standardized test. Criteria
include achievement and aptitude test re-
sults, teacher recommendations, and students!
classroom performance.

These strategies are particularly successful in programs such as
Encendiendo Una Llama where children may be 1imited in English profi-
ciency.
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Instruction of Students

Disadvantaged students may need extra instruction to develop their

abilities.

ment activities and accolerated courses.

The programs identified in our study provide both enrich-

These efforts are designed to

bolster students' current knowledge of subject content, oxtend their

capacities for learning, and enhance their 1ife experiences.

Enrich=-

ment and acceleration strategies that are being implemented include:

(3 S -
ing, thrcugh the provision of after-school,
weekend, and summer enrichment and accel-
erated courses;

lon of spacial programs in the

elementary grades to prepare students early
for acceptance into highly selective gifted
and talented programs;

The provision of accelerated courses for

students at local unfversities and 1in
programs offered by specialized schoo]s in
science and mathematics;

= I techniques,
such as laboratory classes and¢ independent
research projects, to teach students how to
appiy mathematical and scientific concepts;
ard

Ihe provision of out-of-school activities
designed to enhance students' cultural and
intellectual development, including museum
programs, mentorship programs with business
and industry, and field trips.

James A. Garfield High School's Gifted and Talented Education
program has made masterful use of instructional time through summer and

weekend classes.

Teacher Jaime Escalante is well known for an instruc-

tional approach that engages students through application of mathemati-

cal principles to real 1ife experience.




Support of Students

Many students are not aw.re of what they can accomplish and too

. often become frustrated and discouraged. Districts and schools engage
in a variety of activities to support disadvantaged students as they
take on a more demanding program. These activities are aimed at

motivating students to achieve beyond their expectations, including the
pursuit of postsecondary education. These efforts include:

e JSeiting external goais that students can work

toward, such as winning an academic contest
or passing the Advanced Placement examina-
tion;

e Provision of career awareness programs to
inform students about tha professional
opportunities available in the fields of
mathematics and science;

(] Emﬂsjﬁn_oLsmin];emntjgna]_sunmj;to
students, through teachers' and counselors!
active involvement in students! 1ives; and

o Encouragement of parent participation in
students!' academic development and in
supporting their emotional growth.

The Richmond Community High School program places particular
stress on comprehensive support services, including providing each
student with a "family," a teacher-led student discussion group that
meets daily.

The Administration and Management of Programs
In our study, districts and schools work together and with their
communities to provide a variety of opportunities for disadvantaged
students, who have 1imited access to community resources. The success
of these efforts in offering continuous reinforcement to students has
been due, in part, to the management strategies adopted by districts
and schools in carrying out and supporting their work. Processes used
to manage and maintain programs are the following:
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Use of a district-school co-management
approach whereby districts aliow flexibility
in the implementation of policy, so that
schools can tailor programs to meet the
individual needs of their students;

’ ion in a gifted
program throughout their educational career
so that programs at the elementary school
level feed into ones at the high school
level:

e Involvement of community organizations,
businesses, industries, and universities in
supporting the operation and expansion of
school programs; and

e Recruitment of parents and school alumni to
assist in fundraising efforts and to support
academic activities.

For example, the governance of Detroit Area Pre-College Enginesr-
ing Program is shared by the Detroit Board of Education, local univer-
sities, corporations, foundations, and parents.

School District Support of School Programs
The schooi district plays an important role in supporting school

efforts to serve highly able, disadvantaged students. 1In particular,
districts do the following to ensure the success of school programs:

programs. In order to provide laboratory
classes and specialized curricula in mathe-
matics and sciences schools need flexibility
in scheduling and expending funds tor mate-
rials and equipment;

Brovide staff support for the operation of
spacial programs. The successful operation
of a program may require staff support from

the district, in order to facilitate the
participation of multiple schools in a pro-
gram or to coordinate the services provided
by the district to a special program;

i
[EAN
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e Recruit qualified staff for mathematics and
science programs. In order to ensure that
schools have staff qualified to teach ad-

vanced mathematics, science, and engineering
courses, school districts may have to provide
incentives for professionals from business
and industry to teach, recruit new qualified
teachers, and provide inservice training to
upgrade the skills of existing teachers; and

e Promote partnerships with business. indys-
ity cs. In order
to provide enrichment activities for disad-
vantaged students, school districts may need
to work with Tocal businesses and community
organizations to encourage their participa-
tion in special programs and their contribu-
tion of resources to support activities.

The Baltimore City Public Schools have allowed the Baltimore Poly-
technic Institute Program to modify class schedules to offer double
periods in which laboratory experience can be integrated with theoreti-
cal 1instruction,

Conclusior, '

These programs have worked because they hold high expectations for
their students, provide an enriching curriculum, and of fer support as
students progress through school. They succeed due to the combined
efforts of school districts, schools and community organizations to
nurture talent and encourage higher performance in low-income urban and
rural areas. They create a supportive envifonment for learning in
often inhospitabie surroundings.

At the district level, this means a willingness to forego regimen=~
tation and a commitment to seek out resources to support programs. At
the school level, support is manifest in principals and teachers who
care about their students' academic and personal developmeni ~rd are
willing to spend the extra time and affort needed to stimulate a love
of learning.

et
at
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Community organizations: also cuthtribute; they can widen students!
horizons and opportunities through internships and extracurricular
pursuits.

The nine sites {dentifisd through this study, while obviously not
the only programs that are successful in educating highly able disad-
vantaged students, are offered as examples for other districts and

schools +o follow.
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During the past decade, the nation's attention has been focused on
the need to improve the quality of American education. The decline in
student achievement and concerns with teacher performance, particularly
in science and mathematics, have been well documented and extensively
discussed (e.g.» National Commission on Excellence in Education, 1983;
National Science Foundation, 1983; Twentieth Century Fund Task Force,
1983; Carnegie Forum on Education and the Economy, 1986; Council of
Chief State School (“icers Study Commission, 1§86; and ths Holmes
Group, 1986). What has emerged from these analyses is a consensus con-
cerning the problems with our educational system that need to be ad-
dressed 1f our society is to regain ground and increase its capacity to
compete globally in the 21lst century. Prominent among these problems
is the necessity to enhance our capacities to meet the unique needs of
economically disadvantaged and minority students. Also pressing is the
need to expand opportunities for these students to develop their
talents in science and mathematics.

Chiidren in Poverty. As the proportion of children Tiving in
poverty and experiencing family disruption continues to increase, the
education of these children poses special challenges for schocl systems
across the éountry. For example, in 1985, about 20 percent of all
children and 54 percent of children in female-headed families were
classified as economically disadvantaged (U.S. Department of Education.,
1988). Children existing in environments of poverty suffer from
hunger, Tack of medical care, and inadequate housing. They also have
fewer educational materials that they can use at home, and are less
Tikely to have parents with formal education who assist with homework
and who participate in school activities. In addition, economically
disadvantaged children have 1imited opportunities to interact with
employed individuals who can serve as role models.

As a result of these conditions, the development of childrens'
cognitive, linguistic, and other educational and job-related skills
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necessary for the world of work is adversely affected. In particular,
disadvantaged and minority children with academic potential often are
not identified as having talent, and are not given opportunities to
develop their abilities in specialized programs. During 1986, only 19
percent of the students enrolled in our nation's gifted and talented
programs were minorities, although minorities comprise 30 percent of
the total student enrollment in public schools (U.S. Départment of
Education, 1936). Furthermore, students from disadvantaged baclgrounds
frequently lack the support scructures that are critical for fostering
their academic and social success (Schorr, 1988 and Wilson, 1987).

- cs ; ce ma. Designers of educational
reform efforts are concerned not only about the special needs of dis-
advantaged children, but also about the number of students who are not
prepared to work in our technological society because of inadequate
training in mathematics and science. The increasing demands on the
workforce in the year 2000 will require employees to have higher mathe~
matics, languages; and reasoning capabilities than the current poptla-
tion. For example, while 27 percent of existing jobs require advanced
ckills in these three areas, by the year 2000 the percentage of jobs
with these skill demands is expected to increase to 41 percent. Thus,
Jjobs that traditionally have required workers to possess reading and
mathematical skills will, in the future, require proficiency in reason-
ing, information processing, and other higher order skills (Johnston
and Packer, 1987).

Recent studies suggest that much progress needs to be made in
developing these skills. The Second International Mathematics Study
found that the United States' standing is very low relative tc other
countries, both in terms of high school students enrolled in advanced
mathematics courses and the amount of mathematics that students know
(McKnight et al., 1987). The 1986 National Assessment of Educational
Progress (NAEP) results indicate that although the performance of black
and Hispanic students in mathematics has increased relative to past
assessments, the net gains have been confined to lower-order skills.

Improvements are needed not only in average proficiency, but also in
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the number of students who reach upper levels of performance (Dossey et
al.; 1988).

The picture in science is similar. The NAEP findings show that
the majority of high school students are not well equipped to be in-
formed citizens and productive members of the workforce. Only 7 per-
cent of the students tested in 1986 have the knowledge and skills
necessary to perform work in college-level science courses. Further-
more, the study found that half of the 13-year-olds tested lacked an
understanding of the basic elements of scie” ., and nearly 30 percent
of the nine-year-olds had not developed an understanding of scientific
principles (Mullis and Jenkins, 1988).

In addition to the need for increased participation in advanced
mathematics and science and improved achievement in math and science
courses (e.g., National Research Council, 1985 and Murnane and Raizen,
1988), recent research suggests that more efforts are needed to foster
students' positive attitudes toward mathematics and science, including
career awareness activities (e.g., Berryman, 1983; Malcom, 1984;
Boswell, 1985; Eccles et al., 1985; and Clewell, 1987). Studies in-
dicate that negative attitudes toward mathematics and science, as well
as a lack of information regarding careers in these fields, represent
barriers to participation, especially for disadvantaged and minority
students.

Responses to the Call for Reform. The publication of studies and
reports about the general condition of education, the acknowledgment of
the needs of disadvantaged students, and the problems in achievement 1in
academic subjects such as science and mathematics, have stimulated much
discussion and action across all levels of governance. The issues are
being addressed through national efforts--such as the Holmes Group's
(1986) work to restructure teacher educaiion; by statewide initiatives
in educational reform--such as those in California, I11inois, and North
Carolina; and by school district programs to address the local needs of
students and teachers. In particular, the concern about mathematics
and science has encouraged the design of research projects and model
curricula, prompted the development of new curriculum standards in
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mathematics (NCTM, 1987), and stimulated the interest of private
foundations to expiore ways to assist with natioral improvement efforts
in technology (Yin et al., 1988). Furthermore, the enzctment of the
1984 Education for Economic Security Act (P.L. 98-377) has provided
additional resources for state education agencies and institutions of
higher education to foster the development of gifted students in the
fields of mathematics, science, foreign language, and computer learn-
ing. Additional resources also have been made available as a result of
increased National Sciefice Foundation funding for projects in pre-co!-
lege science and mathematics.

A Study of Fffactive District and School Programs

In Tight of the concorns about the quality of American education,
the U.S. Department of Education's Office of Planning, Budget and
Evaluation (OPBE) funded COSMOS Corporation in 1987 to investigate the
efforts that are being made by school districts and schools to serve
highly able, disadvantaged students. The Office of Planning, Budget
and Evaluation was interested in identifying both district-wide strat-
egies and individual school practices that have been effective in
reaching disadvantaged students and in improving their achievement in
mathematiés. science, and the critical foreign languages--Japanese,
Chinese, and Russian.

In the study, the case study method was used to document the
operation of nine model programs, and the lessons learned from the
implementation of these efforts for educating highly able, disadvan-
taged students. While an attempt was made to select nine programs for
fostering students' achievement in mathematics, science, or the crit-
1cal foreign languages, no critical language programs that met the
study's criteria were identified. This volume presents the findings
from a cross-site analysis of the nine programc examined in detail,
and identifies critical issues that should be considered in nurturing
the development of highly able, disadvantaged students. A companion
volume presents case studies of the nine programs, which describe the

DO
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efforts being made to develop students' abilities in mathematics and
science (see Alamprese, Erlanger, and Brigham, 1988).

" Summary of the Study's Methodology

Identification of Sites. A multi-stage process was used to
identify nine exemplary district and school programs for serving highly
able, disadvantaged students in mathematics, science, and the critical
foreign languages. First, criteria were specified for defining the
study*s four major selection factors: 1) percentage of econocmically
disadvantaged students; 2) use of multiple measures in identifying
highly able, disadvantaged students; 3) type of program--either a
curricular practice or administrative arrangement; and 4) evidence of
effectiveness. Specifically, each program selected as a case study
site had to meet the following conditions:

1. Percentage of economically disadvantaged
students: a program had to be in a school
district in which at least 30 percent of its
students is eligible for the federal school
lunch program, and in which at least 20 per-
cent of the students served by the strategy
is eligible for the school lunch program;

2. Use of multiple measures: a program had to
identify highly able, <isadvantaged students
using at least one standardized measure of
student achievement or intelligence, and at
least. one other indicator of student ability,
such as assessment of classroom performance

"or a teacher's recommendation;

3. Type of program: a program had to be either
a curricular practice~-accelerated curricula,
enrichment activities, or administrative
arrangements--early identification procedures.
inservice education programs; and

4. Evidence of effectiveness: a program had to

present evidence of being effective in at least
one of the following: a) increasing student
achievemsnt in mathematics, science, or the
critical foreign languages; b) increasing student
enrol Iments in one of these fields; or c¢) en~
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couraging students to pursus higher education
and/or careers in one of these fields.

In addition to meeting the study's four criteria, a program
selected as a case study site had to have the potential for being
transferred to another education setting, or have a component that
could be adopted by others. It also was intended that the sites be
geographically diverse, include rural, urban, and sv’ “an settings,
serve students at a variety of grade levels, and represant various
types of curricuia and administrative arrangements.

A national search for nine exemplary sites was undertaksn, and 79
nominations were identified. These sites were screened, and 29 can-
didate sites that appeared to meet the study's criteria wsre selected.
These sites were reviewed further, and nine were approved by OPBE. An
overview of the nine sites selected for case studies is presented in
Table 1.

Each of the nine programs met the study's criteria for serving
highly able, economically disadvantaged students and had evidence of
attaining at least one outcome. 1In fact, the majority of the case
study sites served a greater percentage of economically disadvantaged
students than was required for participation in the study. The pro-
grams also represented a variety of approaches, including identifi-
cation and enrichment programs for elementary students, a district
program with several components, and a teacher-training program. 1In
addition, the case study sites were varied in terms of their implemen-
tation approach, as is displayed in Table 2. Two of the nine sites are
district-wide efforts with multiple components, which are being used by
schools throughout the districts. Four are a district-sponsored single
practice that is being used by multiple schools in a district, and
three are school-level programs. The selection of these approaches
permitted an examination of the differing ways in which school dis-
tricts support the delivery of educational services to their students.

Case Study Site Visits. In order to gather information about the

ways in which schoci districts and schools are serving highly able,




Table 1

OVERVIEW OF NINE CASE STUDY SITES

2Econ. No. of
Disad. Select.
Practice Target Geog. Area Prog./ Crit. Effect.
Type Fop. Locati Served Dist. Met Data
Magnet Stidents: NE Urban 33%/51% 3 Post
S0l Grades Program
(Qurric.) 9-12 Participat.
Qurrie. Students: M Rural 45%/50% 2 Post
Grades Program
11-12 Participat.
Quric.; Students: W Urban 98%/46% 2 Student
Counseling Grades Achiev.
Camponent:; 10-12
Undexr-Achiev.
Gifted Track
Alternat, Students: SE Urban 70%/45% 4 Post
School Grades Program
(Qurric.) 9-12 Participat.
Mid. sch. Students: M Urtan 45%/41% 4 Post.
Qurr.; Sec. Grades Program
Sch. Enrich 7-12 Participat.
and Sumer
Program
Gifted & Talented M,S Qurric. ; Students: M Urban 52%/68% 4 Studen
Program Museum Grades / Achiev?
Qucagl: Aublic Collabor. ; K-12
Schoo! ID/Tracking
Chicago, IL
Encendiendo M,s Qurric. ; Students: NE Urban 80%/45% 3 Post
Una Llama Mentorships; Grades / Program
Hartford, CT Enrichrent; K-12 Participat.
Potentially M Qurric. Students: SE Suburban/ 80%/30% 2 Student
Gifted Minority w/Enrich. Grade 4 Rural / Achiev
Student Project iy .
W. Palm Beach, FL Program
Participat.
N.A./60% 2 changes in
Teachers’
Attitudes

& Abilities




Table 2

TYPE OF STRATEGY

School-Level
District-Wide Effort District Program Program,
with Multiple Program Implemented in Implemented
Site Components More than One School in One School
Baltimore
Polytechnic
Institute X
Challenge '85 X
Gifted & Talented
Program, James A.
Garfield High
School X
Richmond
Community
High School X

Detroit Area rre-
College Engineering
Program X

Gifted & Talented
Program, Chicago
Public Schools X

Encendiendo
Una Llama X

Potentially Gifted
Minority Studert
Project X

Training of Elem.
School Teachers 1in
Mathematical Thinking %
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economically disadvantaged students, case study site visits of the nine
programs were conducted. During the site visit, each of the programs
was examined in terms of the following functions: 1) developmeni of

the program, 2) program operation, 3) student identification and selec~-

tion process, 4) program staffings 5) support services, 6) funding and
administration, 7) program impact, and 8) transferability. The infor-
mation collected during the site visits was analyzed, and separate case
studies were prepared fur each site. Finally, a cross~case analysis of
the nine sites was undertaken to identify the key issues that should be
considered in serving highly able, disadvantaged students in science
and mathematics. Presented in Appendix A is a detailed description of
the study's approach and methodology.

Qverview of This Yolume
This report describes our findings regarding the development of
the skills and talents of economically disadvantaged students in math-

ematics and science. The remaining sections included in this volume
are:

e Section II--strategies for identifying and
selecting highly able, disadvantaged stu-
dents;

o Section III--curricula and teaching methods
that are used in the education of highly
able students, with an emphasis on the en-
hancement of students' mathematical and sci-
entific skills;

e Section IV--support structures for fostering
the academic and social-emotional growth of
economically disadvantaged students;

® Section V--administrative and management re-
sources used by school districts and others
to support the operation of exemplary pro-
grams;

® Section VI--factors that should be considerad
in developing curricular and teacher-training

&
-3
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programs which can be implemented by other
school districts; and

Section VII--conclusions concerning the steps
that can be taken to increase educational oppor-
tunities for highly able, economicaliy disadvan-
taged students in mathematics and science.
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II. IDENTIFYING AND SELECTING. DTSADVANTAGED STUDENTS

Overview of Findings
A primary objective of the programs examined in the study is to

provide disadvantaged students with opportunities to develop their
skills and abilities, particularly in mathematics and science. To
achieve this objective, districts and schools have implemented strat-
egies for identifying and selecting disadvantaged students who often
are underrepresented in programs for the highly able. These strategies
are:

e A pre-selection process, such as activity-
based assessment, to identify potentially

gifted students. In this processs students
are givern opportunities to develop and dis-
play their skills and abilities over an ex-
tended period of time, in order to increase
their potential for admission into a gifted
and talented program; and

e The use of myltiple criteria for selecting
students for admission into a gifted and

talented program, rather than a single mea-
sure such as a standardized test. Criteria
include achievement and aptitude test results,
teacher recommendations, and students' class-
room performance.

Student Identification Strategies

Economically disadvantaged students, particularly minority stu-
dents, traditionally have been underrepresented in gifted and talented
programs (Baldwin, 1985; U.S. Department of Education, 1986). Although
minorities make up 30 percent of public school enrollment, they repre-
sent less than 20 percent of the students selected for gifted and tal-
ented programs. One factor that has accounted for this trend is minor-
ity students' performance on the standardized tests used to select
gifted program participants. Researchers have found that children
identified as gifted based on these tests have learning styles in which
they process information analytically, and tend to perceive themselves

Xale}
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as being in control of their environment--i.e., they have a strong
internal locus of control. 1In contrast, studies of minority students
from inner city environments indicate that these students are more
1ikely to process information in a global fashion, rather than analyt-
ically, and often consider themselves to be at the mercy of external
forces--rather than in control of their own 1ives. These latter traits
are those usually not found in students selected for gifted programs
(Boothy and Lacoste, 1977).

Another factor that has affected the placement of minority stu-
dents in gifted programs is their fluency in English. Students who
have not mastered the English language--many of whom are found in our
inner city schools--are less 1ikely tc be selected for enrichment and
acceleration programs because most programs require that students have
a strong command of the English language.

In order to increase the number of minority and other underrep-
resented students who are admitted into gifted programs, the following
strategy has been developed to prepare elementary-level, minority
students to compete in the gifted program selection process.

Pre-Selection Enrichment Program. One approach used to identify
talented disadvantaged students {is the implementation of a pre-selec-
tion enrichment program. In this type of program, students thought to
have potential are identified a year prior to the beginning of a gifted
program based on teacher recommendations and/or standardized test
results. The students then participate ii a full- or partial-day pro-
gram, which is designed to develop their skills and abilities for mas-
tering gifted classes and to prepare them to compete successfully for
admission into a gifted program.

Activity-Based Assessment Component

During the pre-selection enrichment program, students are given
opportunities to demonstrate the skills that they are learning through
an activity-based assessment process, in which information about stu-
dents' talents 1s collected through multiple measures administered over
a period of time, rather than through a standardized test given in one
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sitting. The activity-based assessment process provides teachers with
an opportunity to analyze students! strengths and weaknesses systemati-
cally, and to tailor instruction to enhance their skills and address
any deficits. This process has been found to be effective for iden-
tifying students whose gifts and talents often are not revealed through
their performance on standardized tests (e.g.,» Cox et al., 1985).

Thres of the four elementary-level efforts examined n our study
have a pre-selection enrichment program. They are:

Training of Elementary School Teachers_in
Mathematical Thinking Program, which pre-

pares elementary teachers to use an activ-
ity-based assessment process to identify
students' talents and to place them in pro-
grams best suited to develop these talents.
In this program, teachers are trained to use
materials, such as manipulatives, both to
teach and assess students. Teachers who have
implemented the techniques taught in this in-
service program have found that students who
typically test poorly on computational and
verbal skills perform well with manipulatives.
An example of the activities undertaken in
this program is described in Vignette No. 1;

e Potentially Gifted Minority Student Project,
which is a special full-year program “hat pro-
vides fourth grade students with enrichment ac-
tivities so that they can develop their abili-
ties to compete in the district's gifted pro-
gram. Students' skills initially are assessed
through the administration of a number of in-
struments, including the Structure of Intellect
Learning Abilities test (SCI-LA). The results
of these tests are used to structure a course of
study for students that emphasizes the develop-
ment of critical thinking skills. During the
year's program, students are given opportunities
to demonstrate the skills they learn through
standardized tests as well as through interviews
with teachers; and

¢ Encendiendo Una Llama, which is a bilingual
program designed to prepare elementary stu-
dents for admission into the district's mono-
Tingual gifted and talented program. Based
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Vignette No. 1

IDENTIFYING STUDENTS THROUGH ACTIVITY-BASED ASSESSMENT
Training of Elementary School Teachers in Mathematical Thinking
Fort Worth, Texas

To 11lustrate place value, the teacher tosses die on an overhead
across a iit screen dispiaying three columns--hundreds, tens, and
ones. At their desks, 27 third grade students have the same chart
‘with colored cubes and rods, which they place in the various columns
to track the numbers that appear on the dis. When ten ones or red
cubes appear in the ones's column, students exchange the cubes for a
blue rod. After a series of six throws of the die, the teacher asks,
"What number do your cubss and rods show on the chart?" A wave of
hands suddenly appears.

Later, in the back of the room on the floor, students play a
similar game in groups of three. While two students roll a die and
mark the place value chart with cubes and rods, another student
arranges ten numbers from smallest to largest. When all three stu-
dents have completed their work, they switch assignments.

Through an inservice training program affiliated with the dis~
tirict's Pyramid Project, this third grade teacher has developed les- §
sons 1ike the place value exercise as part of the process of learning
to use manipulatives in mathematics instruction. The teacher also
has acquired new skills in observation, and is using these skills to
identify highly able students based upon their approach to learning
activities.

In schools 1ike this--where many of the students come from non-
Engiish speaking backgrounds--activity-based assessment is a valuable
tcol “or identifying highly able students who often, for reasons of '
language and culture, do not score well on standardized achievement
tests and thus are not selected to participate in the gifted and
taiented program.
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on Renzulli's (1977) YRevolving Door" con-
cept, the program provides for a large pool
of students to be selected for organized en-
richment services that are carried out in a
partial--day, resource room component. In
the resource roam, bilingual students engage
in activities to develop their language and
critical thinking ski11s, while teachers doc-
ument their progress over the course of the
school year. As illustrated in Vignette No.
2, students have opportunities to learn using
computers while they enhance their language
skills. Based upon their performance in the
resource room and their achievement on stan-
- dardized tests, students are eligible to par-
ticipate in the middle school gifted program.

In these efforts, the operation of a pre-selection program with an
activity-based assessment component provides students with opportu-
nities to develop and demonstrate their potential for a gifted program.
As a result of the use of this strategy, a wider range of students are
being admitted into gifted programs than has been the case when stu-
dents are selected based solely on their performance on a standardized
test.

In the fourth elementary program examined in the study, the
Chicago Public Schools' Gifted and Talented Programs multiple measures
are used to choose students for the gifted program. However, students
do not participate in an activity-based assessment process, and stu-
dets are selected based on their performance on tests administered
during a testing periods rather than over the course of a school year.

Selection of Students
Each of the nine programs chosen as case study sites uses multiple
criteria in selecting its participants. The use of more than one data

source is advantageous because of the difficulties in measuring the
various facets of giftedness, and the 1ikelihood that latent talents
can be tapped with different assessment techniques (Hagen, 1980; Cox et
al., 1985; and Passow, 1986). This process is particularly important
in the identification of disadvantaged, highly able students, who may

Co
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Vignette No. 2

Encendiendo Una Llama
Hartford, Connecticut

The Swedish flag displays a yellow cross on a field of Tight
blus--a fact that most 1ikely would be of little significance to
stucants in one of Hartford's inner city elementary schools. How~
ever, to highly able students in the city's bilingual Encendiendo Una
LT1ama program, the Swedish fiag is, for the moment, a matter of great
importance.

) Working in teams, a group of fifth graders attempt to reproduce
the Swedish flag using computer graphics. The tsacher graphs an X
and Y axis on the black board; the students then attempt to plot -on
graph paper the coordinates they will use to program the computer

S where to put the colors.

In traditional fashion, it's a competition between the boys and
the girls; the boys are the first to "draw" their Swedish flag. How-
ever, the boys' flag is the size of a postage stamp and the yellow
cross appears on another part cf the screen. It's back to the draw-

{ ing board for the boys! The girls' first attempt fills the screen
with a field of blue, highlighted by a small yellow blob in one cor-
ner. It's back to the drawing bcard for the girls!

According to the teachers, the students eventually realize that
although the computer is the "fun part," they must spend most of
their time calculating the proper coordinates on paper if they are to
be successful. While the Llama program utilizes diverse instruction-
al strategies, the teachers think the computer 15 an effective teach-
ing tool. Since many of the Llama students still are learning to
express themselves in English, they can use the computer to demon-

| strate their full range of skills, unhampered by language barriers.

g Furthermore, the teacher wants these students to see that the world
g of computers is open to all and that they can aspire to careers in
k technology=--even computer graphics.

C
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have skills and talents that are not measured adequately by the items
included on standardized achievement tests.

The criteria or types of information considered by the case study
sites in the selection of students, which are displayed in Table 3, in-
clude: standardized achievement and aptitude tests; a student's grade
point average; student products, such as essays or artwork; teachers!
recommendations, based on students! performance in class; parents' or
students' self nominations; and a-student's attendance rate.

While each of the case study sites assesses prospective partic-
ipants' skills and talents through the collection of achievement test
data, the relative importance of this type of information varies among
sites. For example, the Detroit Area Pre-~College Engineering Program
(DAPCEP) relies more heavily on students' grade point average and
teachers' recommendations than on achievement test results. In con-
trast, Baltimore Polytechnic Institute--using the Baltimore Public
Schools' selection process--admits students based on their standardized
test results and attendance rate. Richmond Community High School's
selection process is the most comprehensive of the programs we studied.
Three categories of student behavior are assessed: 1) students! per-
formance on aptitude and achievement tests, 2) extent of students!
creative abilities, and 3) students! demonstration of leadership,
motivation, and adaptability, as judged by teachers! .recommendations.

By employing selection techniques in which various aspects of a
student's gifts and talents are considered, districts and schools have
succeedec in drawing disadvantaged and minority students into their
programs for the highly able. 1In the two districts we studied that
utilize a traditional selection process based on students'! standardized
test performance--Baltimore and Chicago--the application of a quota
system, developed as part of the districts! desegregation efforts,
ensures the participation of minority students in the districts!
accelerated programs.

1
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Table 3

DATA SOURCES US”:D IN IDENTIFICATION
AND SEIECTION OF STUDENTS

student

Achievement/ Grade Presentation Parent/

Aptitude Point or Written Teacher Student Attendance
Site Test Average Evidence Recommendation Nomination Rate
Baltimore Polytechnic
Institute X X X
¢thallenge '85 X X
Gifted & Talented Program
James A, Garfield X X
High School
Richmond Community
High School X X X
Detroit Area Pre-College
Engineering Program X* X X X
Gifted & Talented Program
Chicago Public Schools X X X
Encendiendo Una Llama X X X
Potentially Gifted
Minority Student
Project X X

36
Q . . .
[MC of achievement test varies by program site

IToxt Provided by ERI
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III. CURRTQULUM AND INSTRUCTION

Ovorview of Findings

The nine sites selected for indepth study provide instruction to
highly able, disadvantaged students through a variety of accelerated
courses and enrichment activities. These instructional activities are
aimed at improving disadvantaged students' performance in mathematics
and science, as well as encouraging their participation in advanced
courses in these fields. Specific strategies that are undertaken Eo
accompl ish these objectives are:

o The offering of accelerated ¢lasses and
specialized programs, in which subjects
are taught at a faster pace and in greater
depth than regular classes;

e The us §=
that stress the applications of science
and mathematics through science fairs,
projects, and independent research;

e The provision of enrichment activities,
such as field trips, special projects,
and mentorshipss which give students op=<
portunities to expand their knowledge in
science and mathematics;

The extension of time students spend
ilearning, through enhancement activities
such as after-school, weekend, and summer
classes; and

e The provision of opportunities for indepen-

dent study, in which students engage in re-
search projects and develop their investiga-

tive skilis.,

The strategies used to accelerate and enrich disadvantaged stu-
dents' educational experiences, displayed in Table 4, are discussed in
this section,

C
(00))




20

Table 4
TYPES OF INSTRUCTIONAL ACTIVITIES PROVIDED
TO STUDENTS
Accelerated Enrichment Independent
Site Curriculum Activities Study
Baltimore Structured math/ Speakers, Senior practicum
Polytechinic science/engineering contests in science
Institute curriculum for or engineering

Challenge '85

Gifted &
Talented
Program,
James A.
Garfield
High School

Richmond
Community
High School

Detroit Area
Pre-Collegs
Engineering
Program

grades 9~12; AP exams
given upon request

Accelerated curriculum
in math, science, and
computer science for
grade 11; grade 12
students can enroli

in local universities
and community colleges

Accelerated curriculum
in mathematics and
science for grades 11
and 12; AP classes in
math and science for

grades 11 and 12; honors
classes for grades 10-12

Accelerated curriculum
in math, science,
English, history, and
foreign language for
grades 9-12; grade 12
students can enroll in
lTocal universities and
community colleges

Pre~engineering
accelerated curricu-
Tum for grades 9-12

Field trips

Summer and Saturday
classes for math
students

Field trips;
contests;
mentorships;
Adopt-A-school

Summer and Saturday
classes; field trips

G2
0

Junior/senior
independant
study project

Science fair
project
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Tabie 4, (Continued)

- Accelerated Enrichment Independent
Site Curriculum Activities Study
Gifted & Accelerated curriculum Museum program;

Talented in all content areas Saturday
Program, at regional centers classes
Chicago for grades K-6 and at
Public academic centers for
Schools grades 7-12; honors and
AP classes for grades
7-12; students in grades
7-12 can enroll in local
universities
Encendiendo Accelerated curriculum Field trips Independent
Una Llama provided for grades 1-6 projects
in resource rooms
Potentially Accelerated curriculum Field trips;
Gifted for grade 4 Thinking skills
Minority program
Student
Project
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Accelerated Curricula_and Specialized Programs

The need to foster the achievement of disadvantaged students in
mathematics and science, particularly minorily students, is well
substantiated. The results of tests administered in these subjocts
indicate that minority students are outperformed consistently by whito
students. The 1986 NAEP mathematics results show that at grade 3, for
knowledge ard skills as well as higher-level applications, white and
Astan-American students performed significantly better than Hispanic
students, who tended to perform better than black students. At grades
7 and 11, the significant advantage in overall performance shown by
Asian-American students prevailed across the five content areas mea-
sured by the test--knowledge, skills, higher-level applications, mea~
surement, geometry, and algebra (Dossey et al., 1988).

The trend in science is similar. Although black and Hispanic
students made gains from 1982-1986, their performance gap relative to
white students is still serious. Minority studants at ages 13 and 17
appear to perform, on average, at least four years behind their major-
ity counterparts. In 1986, black and Hispanic 13 year-old students
showed average science proficiency below that of white 9 year-old
students, and the average performance of black and Hispanic 17 year-old
students was at or beiow that of white 13 year-old students (Innis and
Jenkins, 1988),

The NAEP results over the past decade have prompted actions to
address the academic needs of minority and disadvantaged students, who
typically have not performed as well as their white counterparts on
national tests. In an effort to reverse these trends, districts and
schools have implemented programs designed to improve students!'
achievement in these subjects, to increase the amount of mathematics
and science instruction given to students, and to foster students!’
positive attitudes about these subjects. '

The eight classroom-based programs examined in our study have used
a variety of methods to provide accelerated instruction to students,
ranging from specialized or alternative chools to concurrent enroll-
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ment in colleges and universities. The strategies vary by grade level
of students and program structure.

Specialized High Schgols. At the high school level, one option is
to institute a specialized high school where students of high ability
are grouped together in a separate facility to receive accelerated
instruction in different content areas. Three programs in our study
exemplify this model--Baltimore Polytechnic Institute (Poly), Richmond
Community High School, and Challenge '85. Poly students study math-
ematics, sciences and engineering in great depth and breadth. 1In this
school, a strong emphasis is placed on learning the applications of
mathematics and science through laboratory classes--as illustrated in
Vignette No. 3. At Richmond Community High School, disadvantaged
students participate in an accelerated program that is designed to
enhance their academic performance in all subject areas. Challenge '85
students received specialized instruction in science and mathematics in
a separate half-day program that is designed to offer students courses
that are not available in their home schools.

EnrolIment in Colleges and Universities. High school students
also have opportunities to enroll in institutions of higher education
to receive college credit for classes they complete satisfactorily.
Challenge '85, DAPCEP, and the Chicago Public Schools provide students
with this option, which enables them to participate in advanced
co’.rses-~such as engineering-~that usually are not offered at a regular
high school.

Honors and Advanced Plac ment Classes., These two forms of accel-
erated instruction continue 1 wue options for secondary students.

While the subjects of fered and the amount of preparation formally
sponsored varies among schools, the challenge to perform well on the
Advanced Placement examinations is a strong source of motivation for
many highly ables, disadvantaged students.

Hands-On lLearning Techniques
In addition to specific program<, the way in which instruction is
of fered to students is specialized. Across all grade levels, attempts
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Vignette No. 3

C RATED MATHEMATICS AND SCIENMCE
Baltimore Polytechnic Institute
Baltimore, Maryland

Wearing goggles and gloves, one Baltimore Polytechnic Institute
student in Baltimore, Maryland works on the drill press to prepare

wooden materials for the construction of a miniature balloon frame

house. Nearby, another Poly student lays out sheet metal work using
a straight edge, awl, and dividers. 1In this class, students will cut
and form the metal according to the house blueprints—-thereby apply-
ing the rigorous mathematics and science training they have received
at school to the field of architecture.

In another class, a student cuts out a pattern for the split an-
vil on the bandsaw. Simultaneously, the Hot Metals instructor pre-
pares a mould for casting the anvil. By observing the demonstration
and then imitating the teacher, students learn copes, drags, rid-
d1ing, and gates. A variety of equipment is available to students
here=-from mi11ing machines to wood lathes.

Both of these laboratory experiences are required components of
| the engineering and science classes that Poly students take in the
12th grade. For Poly's 1,600 secondary school students, the curricu-§
Tun is demanding yet worthwhile. Students soon realize that the
highly technical education they receive at Poly will adequately pre-
pare them for the engineering and science professions, or their asso-
ciated technical fields.

Do Poly's 500 female students object to the grit and grime of

these laboratory classes? "Why, no," explain the students. "It Just
gives us another chance to demonstrate our inherent superiority over |}
the boys."
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are made to apply the concepts of mathematics and science to the real
world. To accomplish this, instructors relate experiences from stu-
dents' daily 1ives to mathematical concepts--as illustrated in Vignette
o. 4. Students also are given opportunities to explore the applica~
tions of mathematics and science through laboratory exercises. Each of
these strategies is intended to increase students' interest in and
undecstanding of the subject matter.

Enrichment Activities

Enrichment generally is viewed as the conduct of activities or the
study of disciplines usually not found in elementary or secondary pro=-
grams. In our study, enrichment activities are used to enhance stu-
dents' academic skills-=particularly in mathematics and science--and to
expose students to cultural and community experiences that they may not
have had because of their economic disadvantagement,

In the elementary-level efforts we examined, enrichment activities
are an integral part of a program's {identificaticn process. The
following programs il1lustrate this strategy:

e Cnoendiendo lnpa Llawa, where students par-
ticipate in enrichment activities in a par-
tial-day; resource rcom vrogram designed to
build their higher order thinking and research
skil1s. Working in small groups, Llama stu-
dent 5 carry out projects aimed at developing .
their ebilities to solve problems cooperatively;

@ The Potentially Gifted Minority Student Projsct,
in which fourth grade students spsind a year en-
gaged in enrichment activities in critical think-
ing 50 that they can be prepared to gain admission
into the district's gifted and talented program;
and

e The Training of Elementary School Teachers in
Mathematical Thinking Program, in which teachers

are trained to create an enhanced learning envi-
ronment in the regular classroom by using problem=-
solving techniques and manipulatives to teach mathe-
matics.
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Vignette No. 4

REAL-WORLD APPLICATIONS IN MATHEMATICS
James A. Garfield High School's Gifted & Talented Program
Los Angeles, California

As eleventh grade students enter the lecture hall at James A.
Garfield High School in Los Angeles, sounds of Beethoven's "Ninth
Symphony" fi11 the room. The students quickly take their seats and
open their textbooks to Chapter 10. A short, middle-aged man enters |
the classroom and talks to a few of the students. After the music
stops, the teacher asks, "Are you ready? Are you ready to discuss
Timits today?" The class sheespishly responds, "Yes." Myhat? I can't
hear you," the teacher says. "Are you ready or not?" "Ready," the
class shouts back,

Moments later, the teacher pulls a "toy" from his cabinet--a
baseball and mitt appear. He slaps the baseball into the mitt and
says %o the class, "You know, the way the pitcher throws the ball
determines the path the ball will take--am I right?" "Yes," the
class responds. "What could this be?" the tsacher asks as he
simulates a pitcher's actions. MA curve ball," one student remarks.
"A fast ball," cries out another. "You know," says the teacher, "the
trajectory of the ball 1s what is called f of x."

Seconds Tater, on the blackboard, the teacher is busy explaining
the concept of Timits. After several practice exercises together: :
the students work individually on homework problems due the next day.}
The teacher circulates to answer any questions students might have.
Finally, with ten minutes remaining in the class period, the teacher
distributes a quiz with a picture of the school's mascot in the
corner. The class completes the quiz and returns it to the teacher
as the bell sounds. Chatter and Taughter fi11 the room. The stu-
dents have just spent 50 exciting minutes with Jaime Escalante,
learning some very difficult mathematics at James A. Garfield High
Schoel..
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In each of these practices, efforts are being made to strengthen and
build students' critical thinking and problem-solving skills--a process
that 1s considered crucial to the development of highly able students
(e.g.» Murnane and Raizen, 1988).

At the middle and secondary school levels, enrichment activities
often are carried out with community or university support. In DAPCEP
and at Garfield High School, students participate in weekend c_urses
conducted at local universities to improve their skills in mathematics
and science. Both pregrams emphasize the practical applications of
mathematics and science. DAPCEP students learn about the various
~ fields of engineering and how the high school subjects they are study-
ing relate to the tasks engineers and scientists perform.

Programs at all levels offer students opportunities to l1earn about
their communities and their institutions. For example, the Chicago
Public Schools' Gifted and Talented Program has a comprehensive off-
campus program of enrichment activities that involves museums, the
Shedd Aquarium, the Lincoln Park Zoo, and the Chicago Academy of
Science--as described in Vignette No. 5.

txtension of Time

A common characteristic of all of the enrichment activities is
that they extend the time that students spend learning. Through after-
school, Saturday, and summer programs, students receive intensive
instruction in a variety of subjects. 1In some instances, such as
Garfield's calculus classes, participation is mandatory and is con-
sidered critical to a student's success on the Advanced Placement
examination. Other activities, such as field trins, are voluntary and
are intended to broadan students' cultural and social awareness. The
importance of increasing the time students spend learning mathematics
and science is another aspect of the development of highly able stu-
dents (Malcom, 1976 and 1984; the National Science Foundatiou, 1983).

IR
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Vignette No. 5
ENRTCHMENT THROUGH EXPLORATION

Chicago Public Schools Museum Program
Chicago, I1linois

A young man, equipped w:th a mask, snorkel, fins, and oxygsn
tanks, dives into a large glass pool filled with fish and vegetation,
As he proceeds to fesd the various aquatic creatures, he describes
what 1ife is 1ike in this underwater environment. Students, with
their brothers and sisters, point to the oversized turtles swimming
at the bottom of the pool. Awe-struck parents stand and observe the
j show. The Aquatic Science Frogram--one of 12 museum programs offered
by the Chicago Public Schools Gifted and Talented Program--is spon-
¥ soring an vpen house for students and their families at the Shedd
Aquarium. After a brief diving demonstration, students receive
awards for completing the program, while a teacher describes their
accomplishments.

. At the Lincoln Park Zoo several miles away, a zookeeper 1ifts a
f chimpanzee from her cage and holds her before a group of 20 juniors

and seniors. The zcokeepsr explains various facets of animal behav-
for, and responds tc questions from the students. Befuore this pre-

sentation, the students learn about primates through a question and

.answer session in the zoo auditorium. The one-year Zoology Program

also requires that students design an exhibit area for a zoo animal

and justify their design before the class.

Nine eighth grade students enrolled in the Ecology Program study
rain forests at the Chicago Academy of Sciences. Their teacher dis+
tributes a sheet, 1isting various forms of wildlife that are exhib-

y ited throughout the museum. Through a scavenger hunt, students iden-
j tify the designated plants and animals from 1ifelike displays on the
second floor. In groups of two and three, students help each other
find the missing items.

At alil three instituticas--ihe Shedd Aquarium, .incoln Park Zoos
and the Chicago Academy of Science--students engage in hands-~n work.

Learning is both a joy and a challenge, conclude Chicago's museum
programs' participants.




Independent Study

Another strategy used to enhance students' achievement is the cun~
duct of independent study projects, in which students are given oppor-

tunities to engage in independent research to develop their investi-
gative skills. By undertaking original research projects, students
fearn to apply the scientific method to a topic of their interest.
They alsd develop their skills at identifying problems and at applying
methods for solving these problems.

Three of the pregrams in our study use this instructional sirat-
edy. Both Baltimcre Polytechnic Institute and Richmond Community High
School require that students undertake an independent research project
during their jurior or senior year. DAPCEP middle school students par-
ticipate in the city's science fair, which enables students to develop
the problem-solving and critical thinking skills necessary for succeed-
ing in advanced courses,
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The district and school staff interviewed in our study utilized
diverse techniques to inspire economically disadvantaged students to
strive to reach their full potential. An element that is critical to
these students! success is the social-emotional support provided by
counselors and faculty. Strategies that were found to be effective in
stimulating and nurturing students are:

o Sotting of external goals that students

can work toward, such as achieving on an
Advanced Placement examination or winning
an award at a science fair;

e Provision of professional role models, so
that students can learn about different
occupations and the requirements needed to
enter these occupations;

through teachers!' and counselors' active
involvement in students' 1ives; and

e Encouragement of parent parficipation in stu-
dents' academic development and in supporting
their emotional growth.

The major findings from our study regarding approaches for
motivating and supporting students are discussed in this section.

Setting External Goals

An important factor in disadvantaged students' academic success is
their attitude and motivation toward learning. Students who are able
to develop and sustain a motivation to succeed academically, in spite
of the environmental factors that may block their success, are more
1ikely to achieve their goals. Many of the intervention programs that
have been designed for disadvantaged students have emphasized the need
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for reinforcement and motivation activities to enc~urage students!
academic development.

Each of the nine programs examined in our study employs strategiss
to motivate students to pursue academic activities. One frequently-
" used strategy is the setting of an external, tangible goal that stu-
dents can work toward achieving. In attempting to motivate students.,
faculty and administrators have found it effective to encourage stu-
dents to compete in activities for which there is an award that is
recognized beyond the immediate school environment. The types of
incentives that are used to motivate students are described below.,

Achievement on Advanced Placement Tests. At Garfield High School
in Los Angeles, the Advanced Placement program in calculus is one
mechanism that has been used to inspire students to achieve beyond
their expectations. While the Los Angeles Unified School District has
encouraged high schools to organize Advanced Piacement programs to
stimulate students' interest in academics, Garfield has taken a unique
approach to the brogram. While AP classes usually are restricted to
high achieving students, at Garfield all students are encouraged to
meet the challenge of AP calculus, Participating in AP calculus means
attending classes not only during the regular school cay, but also on
Wednesday evenings, Saturdays, and ddring the summer. One incentive
given to studsnts to encourage them to study during the summer is the
availability of stipends, which are awarded by a local foundation.
Jaime Escalante's constant encouragement of students, which is rein-
forced by Garfield's national success on the calculus AP exam, has
provided students with a strong motivation to make the extra effort to
learn calculus and compete on the exam.

Barticipation in Science Fair. At the Det: ,it Pre-College Engi-
neering Program, all middle school students must participate in the
yearly science fair.‘ The preparation of a sciende fair project is a

major component of DAPCEP's middle school science curriculum, and
provides students with an opportunity to compete not only with other
students in the Detroit Public Schools, but also with students from
suburban school districts. The science fair process teaches students

o0




33

how to conduct independent research and encourages family involvement,
since students work on projects at home over the course of a semester
and are responsible for transporting their projects to Detroit's Cobo
Hall for display. Presented in Vignette No. 6 are DAPCEP students!
experiences with the science fair.

Early Enroliment in Higher Education. Another type of external
goal students can work to achieve is early enrollment in an institution
of higher education. Bcth Challenge '85 in Oklahoma and Chicage Public
Schoels!' academic centers provide twelfth grade students with oppor-
tunities to enroll in ccilege~level courses at nearby universities and
to obtain colliege credit for successful completion of these courses.

As parts of accelerated curriculum programs, these opportunities
motivate students to pursue postsecondary education.

Anplication for College Scholarships. In addition to early en-
roliment, a number of the secondary level programs examined in our
study have established procedures to assist students in applying for
college scholarships. At Baltimore Polytechnic Institute, prominent
engineering schools and the U.S. Naval Academy recruit students on a
yearly basis. Many of Poly's alumni are graduates of science and
engineering programs, and their continuing involvement with Poly has
generated opportunities for students.

Some high schools train their counselors and faculty to work with
students throughout their senior year to prepare college application
materials and to preview prospective schools. This process is partic-
ularly helpful for economically disadvantaged students, whose parents
may not have the experience or resources to aid students in preparing a
competitive college application.

Broviding .iole Models

Economically disadvantaged students, particularly minority stu-
dents, often have not had opportunities to interact with professionals
such as scientists and engineers. This lack of exposure often results
in students' reluctance to pursus careers in the sciences, either
because they lack information about job requirements, or they perceive
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Vignette No. 6

o My RIBBON! ADM
Detroit Area Pre-College Enginesring Program
Detroit, Michigan

Their pride of accomplishment is so great that some students
take the ribbons off their projects and wear them on their shirts as
i badges of honor. These highly able middle school students, parti~
cipating in the DAPCEP program in the Detroit Public Schools, have
completed independent research projects and entered them in the
metropolitan Detroit Science Fair.

In the science projects, students learn rcs=arch skills by per-
forming experimsnts and recording their results. One student studied
the effects of acid ran on the growth of seeds, anothsr investigated
Awhich metals are ths best conductors of heat.

In addition to teaching critical research skills, the projects
fencourage family involvement in fostering students' independent

fl 1earning. Frequently, their experiments occur at home and students
rimust monitor results during out-of-class time. In addition, each

& student is responsible for completcing an application to the science
fair. Some have learned--to their dismay--that if you don't complete
fa form correctly or submit it on time, you will not be able to enter
the fair,

DAPCEP provides folding screens for the science fair projects,
j so that students may display their projects with as much detail,
creativity, or ornamentation as they desire. For DAPCEP students,
the reward from the years's hard work comes from being able to show
their project at Detroit's Cobo Hall, and from being recognized by
both peers and the judges.,

This year--for the first time-~a DAPCEP student won the grand

g prize blue ribbon. Several DAPCEP participants brought back second
place red ribbons. Every student who submits a project in the fair
receives a yellow ribbon; but nonetheless, all students view their
participation as a notable honor. A principal explains why the yel-
low ribbon is important. "It says I completed something I could take
pride in as my own creation., I took it out into the world and the }
world recognized its importance too. Hey, a yellow ribbon's not bad."




35

that such careers are beyond their reach (e.g., Malcoms, 1976; Marrett,
1982; Ascher, 1985; Clevell, 1987). An approach used by many of the
programs in our study {s to provide students with experiences in which
they can meet professionals and learn about the jobs they perform and
the educational requirements that are needed to obtain these jobs.

A number of the precollege engineering programs examined in our
study--PRIME, FAME, and DAPCEP--have components in which students meet
with scientists and engineers on a regular basis in order to learn
about their work and the academic training required for science and en-
gineering careers. DAPCEP begins the exposure process early in a stu-
dent's career through its middle school science curriculum. One com-
ponent of the curriculum teaches students about minority scientists
through the presentation of case histories. In discussing the mate-
rials, teachers attempt both to broaden students knowledge and to
encourage their formation of positive attitudes about maaematics and
science,

Another approach to presenting role models is that used by schools
such as Garfield and Baltimore Polytechnic Instituce. Both have ioyal
alumni who return to the schools in the fall and during vacations to
=hare their college experiences with students. This process is espe-
>1ally veneficial to Garv¥ield's students, the majority of whom are
Mexican American and are the first generation in the family to attend
college.

Providing Social-Emotional Support

The programs examined in our study all attempt to address the
social-emotional needs of their students. Disadvantaged students often
lack the psychological support from parents and friends that is criti-
cal to their academic and social success. Because of this situation,
school faculty and staff work to provide students with guidance and
advice they need to maintain their motivation and to deal with academic
and personal problems.

Recognizing the pressu: » that is felt by students participating in
accelerated and enrichment courses, teachers try to provide support by
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meeting with students on an informal basis or during regularly sched-

uled "open door™ periods, as is the case at Baltimore Polytechnic
Institute. Teachers at Poly have designated periods of time when they
are fren to meet with students to discuss academic, personal, or social
issues that may be of concern to students.

Some of the programs have developed innovative ways of providing
social-emotional support to students. Richmond Community High School
has created a structure calied the "famiiy," in which teachers act as
heads and al1 students belong ¥z a "famiiy." The families provide a
milieu in which students can discuss their academic and personal prob-
lems. Vignette No. 7 portrays this family structure.

The traditionai provider of social-emotional support, the school
counselor, continues to be a major resource for students. Howevers in
the majority of the schools examned in our study, the size of the
counseling staff was not adequate to meet the needs of students. In

response to this problem, teachers have assumed an informal counseling

role and meet with students in between classes and after school. 1In

addition, teachers often visit students' homes to consult with parents
and encouirage their participation in their child's educational program.

Some schoois have been able to use funds provided by special pro-
grams to support additional counseling to students. An example is the
Chicago Public Schools! Gifted and Talented Program,» which has a psy~
chologist and a soctal workar serving each ~f the six regional ranters
for gifted elementary students,

Encouraging Parent Participation

While all of the programs in our study have some form of parent
involvement, the extent and type of support varies by student grade
level due to the location of schools and parents! work schedules. 1In
two of the elementary level proarams, parent involvement tended to be
fairly extensive. The Potentially Gifted Minority Student Project
requires that parents sign a written agreement regarding their child's
participation in the program, and the staff keeps parents informed
about their child's progress in the program thrcugh telephone calls and

o
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Vignette No. 7

PROVIDING SQCTAL-EMOTIONAL SUPPORT TO STUDENTS
Richmond Community High School
Richmond, Virginia

_ Excited and tired after a nine-day ecology fie'd trip to the

Chesapeake Bay, a fifteen-year old black girl runs up to a tall,
middle-aged woman, standing by the entrance to Richmond Community
High School (RCHS). "I missed you so," sighs the Community High
student, as she hugs her teacher. rhe teacher pats the girl on her
back and says, "I missed you, too, Katie."

| RCHS freshmen are eager to return to civilization after their
¥ adventurous trip. Katie is especially happy to be reunited with her

teacher, with whom she has formed a unique and very special relation- |

ship. Mrs. Smith is not only Katie's English teacher--she is also
her "family head." At RCHS, all students belong to a "family," a
"mini community" of 12-15 students from all four grade levels. Each
family is lead by a teacher or "family head," who helps students to

develop shared goals and values. For Katie and many of her peers who §

lack strong support at home, this group experience fills an important
void.

Katie's "family" engages in a variety of activities designed to
enhance students' emotional dezvelopment. Today, the group is dis-
cussing the difficulty of balancing academic school work with extra-
curricular activities. Tomorrow's session will focus on the mentor-
ship experience of a RCHS senior that has caused the student to re-
“think his career choice and alter his college plans.

At each family meeting, students take turns assuming responsi-
bility for the major decisions made. Students engage in long- and
| short-term goal setting and planning, as well as self assessment.

Above all, the family provides an opportunity for each student to
develop meaningful relationships with others~-to become part of a
real community at RCHS.

e e
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written reports. Llama parents can participate in the district's
planning and placement team process, and actively support the program
by helping with field trips.

Parents of middle sch2ol students in DAPCEP often help with their
child's science fair project, and more than half of the parents accom-
pany their child to the fair.

Involvement by parents at the high school level tends to be less
intensive. At Baltimore Polytechnic Institute, attempts have been made
to reconstitute a parents' group that could assist with fundraising for
the school. Parents of students participating in Challenge '85, a re-
gional program that serves three school districts, find that the dis~
tance between the program and ctudents' homes makes it difficult to
organize activities. The combination of geoyraphical distance and par-
ents' work schedules appears to make it difficult to sustain parental
involvement at the secondary level.

Generally, the extent uf parent participation in students! school
activities has been Timited, due to th~ combination of parents!' time
and resource limitations. In 1ight of this situation, teachers and
counselors have expanded their roles by providing social-emotional
support to students through formal programs as well as informally.




Y. ADMINTSTRATIVE AND MANAGEMENT RESQURCES

Qverview of Findings

In the programs we studied, various resources are utilized in the
identification and education of highly able, disadvantaged studeris.
‘These resources include the organizational support provided by a school
district, fiscal support for special activities and equipment. commu-
nity support to expand the capacities of schools to provias servicess
the human support pﬁovided by staff, and the facilities iind equipment
needed to implement the practices. Our findings regarding districts'
and schools! provision of these resources are:

e Provision of organizational support by
school districts, in which district and
school staff work together in managing
the design and implementation of pro-
grams for highly able, disadvantaged
students, including opportunities for
students to continue their participation
in a gifted program throughout their
educational career;

e Generation of supplemental funding to
support the operation of programs;

e Building of partnerships with businesses,

community organizations, and universities
to extend the capacity of programs to
provide services;

e FProvision of training opportunifies for
staff to upgrade their skills; and

A4 i
that is marginally adequate for pre-
viding quality educational programs.

Each of these resources is described in this section.
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Organizational Support

In attempting to provide specialized programs and opportunities
for disadvantaged students to develop their academic potential, schools
often are faced with 1imited organizational resources for carrying out
their activities. In oriir “~ ha able *o serve these students, the
sites we examined undertake a mon approach to management-~-where
district and school staffs wo . together in designing and implementing
programs that are customized ‘to meet the specific needs of the students
being served. 1In contrast to a strategy where a district unilateraily
mandates a school's activities, or where a school independently initi-
ates and carries out programs (e.g., Cuban, 1984), the programs in our
study use what can be characterized as a co-management approach (see
Yin and White, 1986; Alamprese and Brigham, 1986).

In a co-management situation, district and school officials col-

laborate in creating and carrying out programs that are tailored to a
school's situation., District officials a1 fiexible in permitting
schools to adapt a district policy to meet a school's special needs.
Schools then share the programs they develop with others in the dis-
trict that have similar needs.

In addition to working togsther, districts and schools involve

community members in the operation of these specialized programs and
activities. Community members often function as additional staff for
carrying out enrichment programs for students.

Another form of organizational support is the effort that dis-
tricts make to ensure that students have opportunities to develop their
skills and talents throughout their educational careers. Each of these
strategies is discssed below.

District and School Co-Management. Two forms of co-management
emerged in our study, which are presented in Table 5. In the first, a
district staff member identifies a need and creates a_program, in con-
cort with school staff, to meet this need. An example is the Poten-
tially Gifted Minority Student Project, where district staf f--because
of their concern about minority student underrepresentation in the dis-

trict's gifted program--designed an enrichment program for minority




Table 5

STRATEGIES USED IN MANAGEMENT OF PROGRAMS

District District
Development School Community
Site of Program Co-Management Participation
Baltimore District allows school Alumni and parent
volytechnic to use unique block groups organize
Iustitute scheduling to accom- fund-raising
modate laboratory activities
classes
Challenge '85 Superintendent Three Suparintendents

. Gifted & Talented
Przgram, James A,
Lazfield

High School

Richmond
Community
High School

Datroit Area
Fre-Col 1ege
Engineering
Progra .

Gifted & Talented
Program, Chicago
Public Schools

initiated program
and secured funding
from State

District cireated
alternative school
mechanism to meet
students! special
needs

District staff
develop and manage
special components,
such as museum
programs and fast-
paced programs

work collaboratively to
organize program;
schools design student
selection procedures
and curriculum

District permits flexi-
bility in provision
of AP program

School has flexibility
to offer accelerated
curriculum and after-
school enrichment
programs

District funds program's
director and district
staff are represented
on Board of Directors

Regional and Academic
Centers have flexibility
to design specialized
curricilum and to offer
enrichment activities

(R3]
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Private foundation
raises money to
support summer
enrichment classes

Community Advisory
Board oversees
implementation of
school policies

Community Board of
Directors provides
management and
fund-raising
support




Table 5, (Continued)

District District

Development School Community
Site of Program Co~Management Participation
Encendiendo District staff Schools can offer pull-
Una Llama member developed out program and after-

biiingual program school component to

model and obtained address students!

federal funding special needs

for demonstration

project
Potentially District staff District provides

@i fted Minority
Student Project

originally developed
and currently manage
implementation of
program

Training of Elem.
School Teachers
in Mathematical
Thinking

program structure and
schools rave flexibility
in designing enrichment
activities offered to
students

District permits parti-
cipating schools and
faculty to custanize
Pyramid Model to meet
students!' needs
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fourth gradsrs to prepare them for the gifted program. In this in-
stance, the district's staff worked with teachers and to create the
curriculum and the processes for transferring it to other schools.

In Challenge '85, the idea for the program originated with a
school district superintendent. He acquired the support of two super-
intendents from nearby districts and created a special program for
highly able eleventh and twelfth graders. In this programs, the super-
intendents and school counselors worked to develop the guidelines for
selecting and maintaining students in the program.

The second form of co-management exhibited by the programs in our
study is where the district pormits flexibility in the interpretation
of policy, so that a school can provide services to meet students!
particular needs. One example is Baltimre Polytechnic Institute's
class scheduling process. In order to provide double-period 1aboratory
classes for science and engineering courses, Poly uses a unique block
scheduling process. Unlike other schools in the district, Poly offers
double pericd classes for a number of subjects, which allows stu ents
the cpportunity to learn the applications of mathematics and science.

Schools working with the Traini.g of Elementary School Teachers in
Mathematical Thinking Program have the option of reorganizing classes
to serve the special needs of the highly able students identivied in
the program. Through this process, teachers create pull-out and in-
class programs to offer enr- ..ed and accelerated instruction to stu-
dents.

The co-management model provides districts and schools with a
process for working cooperatively to meet the specialized needs of
disadvantaged students. With this management process, district staff
have opportunities to facilitate the creation of new programs in
conjunction with school staff.

An enhancement to the district-school co-management process is the

program. In several of the programs we studied, community members--

through their membership on 2 community board--are actively involved in
the management of the ort. One example is the Detroit Area Pre-
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College Engineering Program, which is a not-for-profit organization
that operates in close conjunction with the Detroit Public Schools.
DAPCEP's Board of Directors--consisting of representatives from busi-
ness, the community, universities, and the school district, as well as
parents--have rasponsibility for creating program policy and for
overseeing tha program's operations. The Board @1so has been instru-
mental in raising funds for program enrichment activities that are
carried out with local universities. Vignette No. 8 illustrates the
involvement of DAPCEP's Board. "

In additior to membership on a formal board, the community--par-
ticularly students' parents and school alumni--can help to sustain a
program's operations. Through their participation in school advisory
committees, parents and alumni assist in fund-raising events and in
providing information about opportunities for students' postsecondary
education.

s for e@ss. Another form of organ-
izational support is the effort made by school districts to ensure that
students have opportunities to continue their participation in a gifted
program. Tnis support is particularly critical at the slementary
level, where often students participate in gifted partial-day programs
up to the sixth grade, and then have no further options for special
programming.

A11 of the elementary and middle schooi programs we studied pro-
vide continuous gifted programming for students at the next level. The
middle school programs that follow the elementary gifted efforts in-
clude courses that emphasize the ongoing development of higher order
thinking skills, such as those courses provided by the Hartford Public
Schools to former Encendiendo Una Llama students.

The high school programs that serve DAPCEP and Chicago Public
Schools' middle school graduates include summer and weekend enrichment
courses in science and mathematics for DAPCEP students, and cppor-
tunities to attend specialized high schools in Chicago's system. In
all cases, students are provided with further options to ennance their
skills and abilities.
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Vignette No. 8

PPORT

Detroit Area Pre-College Engineering Program
’ Detroit, Michigan

Public perceptions of board meetings come from books and movies,
which of'cen: portray a board as a group of "Very Important People"
approving work dcne by others. 1In some organizations, the main func-
tion of a board is to provide prestigious names on the firm's statio-=
nery. This is not the case at DAPCEP--a public-private collaborat:on
designed to provide enrichment services to highly able students in
the Detroit Public Schools--where Board members are involved in every
aspect of the program.

In addition to DAPCEP's Executive Director, the Board is com-

| posed of representatives from t-e program's sponsors. including Ford, B

General Motors, Chrysler Corporation, Dow Chemical, Edison Electric,

and Bell Telephone. Staff from the Detroit Public Schools are board

members, as are professors from the universities that offer DAPCEP's
accelerated programs. There are also two parent members.

According to 1cs president, the Board is an important component
of DAPCEP. '"We consider ourselves central to the administration of
the program. When we want something to happen, we expect it to hap-
pen. Of course, we do everything we can to help make it happen. Any |
issue that is important to the functioning of DAPCEP is important to
us."

Operating thrcugh subcommittees, the Board monitors DAPCEP's
budget, program operations, and staff activities. For example, at
one meeting the Board heard the staff's proposal for a major fund- :
raising campaign that would involve extensive outreach to private and
public organizations. At the conclusion of the presentation, the
President asked, "How can we all help?" As he spokes every member of
the board poised a pen above a pad, ready to record his/her assign-
ment. "How can we help?" is a commonly-asked question by the DAPCEP
Board.
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Eiscal Support of Programs
The majority of the programs we studied operate primarily with

district and state funding. Funding is an ongoing concern <or each
program, particularly with regard to the support of special program
components. In some instances, reductions in funding have resulted in
the elimination of a key ccmponent of a program.

tate funds are important sources of support for the efforts we
studied, and have included the states' gifted program moniss, and
special program funds such as Florida's Dropout Péevention monies and
Oklahoma's State Grants for Academic Cooperatives.

In two instances, the U.S. Department of Education's Title II
funds are being used to support teacher-training components of the
programs. Other federal programs that have funded the efforts include
the National Science Foundation's grant to DAPCEP for development of
the middle school pre-engineering curriculum, and the U.S. Department
of Education's Office of Bilingual Education and Minority Affairs!
support for the development of Encendiendo Una Llama.

Private foundations, such as Sloan, have contributed to the
initial development of programs. Finally, support for enrichment
activities is provided by local businesses and corporations, as well as
by parents and alumni. Business and corporations have contributed
monies to fund field trips and summer enrichment classes. Parents and
alumni have spahsored fundraising activities, such as bake sales, to
Jenerate funds for new equipment and special trips. A program's abil-
ity to provide these types of activities is particularly crit.cal to
the development of students from disadvantaged home and community envi-
ronments. The sources of funding used to support our case study prac-
tices are displayed in-Table 6.

Partnerships
The majority of the programs examined in our study have attempted

to establ ish partnerships with community and business organizations and
local universities to provide enrichment activities to students. In
programs such as those offered by the Chicago Public Schools, the in-
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Table 6
SOURCES OF FUNDING

Federal Eoundation State Local
Site Title II  Other " District Private

Baltimore
Polytechnic
Institute X X

Challenge '85 X X

Gifted & Talented

Program, James A.

Garfield

High School X X X

R1ichmond
Community
High School X X

Detroit Area
Pre~College
Engineering
Program X X X X X

Gifted & Talented
Program, Chicago
Public Schools X X X X

Encendiendo
Una Llama X X

Potentially
Gifted Minority
Student Project X X

Training of Elem.

School Teachers

in Mathematical

Thinking X X X X
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volvement of museums and local universities has been essential. These
institutions provide students with opportunities to engage in accel-
erated and enriched learning experiences that cannot be offered within
a school building.

Richmond Community High School views the community as an untapped
resource that can facilitate students' academic growth and
socialization. Using the resources available in the community, stu-
dsnts learn to conduct indepeiident research projects and investigate
problems related to their course work.

While the development of partnerships with community and business
members is considered desirable, district and school staff recognize
the effort that is nesded to cultivate and maintain relationships with
these individuals. Staff member support of these relationships must be
delicately balanced with their responsibilities for implementing pro-
grams.

Staff Training

An important resource in the educatica of highly able, disadvan-
taged students is the staff that provide instruction to these students.
One of our case study sites focuses on the upgrading of teachers!
skil1s and classroom performancs. In this program, teachers have op-
portunities to learn new strategies for identifying and serving highly
able students through a process that requires their participation in
curriculum design and evaluation.

In contrast to the efforts being provided by this program, few of
the other programs we studied offer instructors opportunities for in-
service training. Most instructors rely on peer assistance to upgrade
their skills, or attend an occasional workshop that {is sponsored by a
district. While many of the teachers implementing these programs have
been trained in methods for instructing highly able students, as well
as in their subject areas, the replacement of these individuals poses
problems for many of the schools. Of particular concern for the urban
school districts is the replacement of teachers who have advanced
tiraining in science and mathematics.
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Eacilities and Equipment

The creation of a physical environment in whizh science and math-
ematics can be taught effectively presents a challenge to the admin~
istrators and instructors at our case study sites. Most of the dis-
tricts we studied " ave less than optimal facilities for carrying out
accelerated instruction in these subjects. The exception is Baltimore
Polytechnic Institute, which has a campus equipped with Taboratory and
shop settings for conducting applied work in science and enginesring.
Even Poly's adninistrators work hard to maintain the quality of the
Taboratory faciiities and to have the latest textbooks for advanced
courses.

Another form of equipment that is lacking in the programs is com-
puters. Only four of the programs--Poly, Encendiendo Una Llama,
Garfield High School, and Challenge '85--utilize computers in their
courses. Most programs do not have funds to purchase equipment or do
not have access to shared equipment.

The provision of adequate facilities and equipment is vital to the

implementation of a successful gifted program. The quality of the
physical environment and the availability of up-to-date equipment
continue to be issuea for faculty and administrative staff.
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VI, EVAUATING AMD TRANSFERRING PROGRAMS
Evaluation of Program Effectiveness

A critical activity in the implemsntation of an educational pro-
gram is the collection of data regarding its effects. Al1l of the
programs we studied had explicitly-stated goals, and all had at least
one piece of evidence which indicated that they had been successful 1in
reaching their goals. The types of goals and evidence varied by the
grade level of the program. Five types of evidence were presented:

1. Successful placement of ciudents in
an elementary-ievel gifted program:
Encendiendo Una Llama and the Poten-
t1ally Gifted Minority Student Pro-
ject had evidence of being successful
in placing their students in gifted
programs:

2. Increased student achievemepi: the Po-
tentia’ 1y Gifted Project, Chicago's ele-
mentary-leve. regional centers, and
Garfield High School presented data re-
garding improved student achievement on
standardized measures of achievement;

3. Increased enrolliment in mathematics oc
science courses: Garfield High Schcol
students have increased the number of
courses they have taken in these fields;

4, Pursult of post-secondary education, espe-
cially in science or mathematics: Poly,
Challenge '85, Richmond Community High School,
and DAPCEP had evidence of their students'
success in collage; and

5. Improved teacher skill and attitudes: the
Training of Elementary School Teachers in
Mathematical Thinking Program had data re-
arding teachers' increased skills in ele-

ntary mathematics and improved attitudes
regarding the teaching of mathematics.

=
&
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While each of the programs had data, the data often were sug-
gestive, rather than definitive, regarding a program's success.

The quality of these data illustrates the type of information that
1s collected by educational programs across the country. In order to
encourage the efforts that are being mads by districts and schools to

assess program effectiveness, more incentives for data collection and
qualified staff for developing evaluation designs need to be provided.

While district and school staff acknowle.ige that the collection of data
s useful, an evaluation usually is not mandated unless a program is
receiving special funding. Furthermore, ‘ chool staff often are not
trained to conduct systematic evaluations of curricular or adminis-
trative programs. Increased efforts need to be made to facili*ate the
collection of meaningful data that can be used to improve program oper-
ations, and to determine the overall effects of a program's success.

Iransferring Programs

An analysis of the nine programs we studied indicates that certain
conditions must be present for their successful implementation in
another setting. These conditions are:

¢ Availability of qualified staff to teach
accelerated mathematics and science
courses;

o Capacity to operate flexibly in a school
district structure, in order to offer
alternative scheduling of classes and to
use multiple measures for selecting stu-
dents for admission into a gifted program;

o Availability of communityv resources, such

as corporations a d museums, which can be
used as sites for enrichment activities;

e Offering of advanced credit by local tnsti-

tutions of higher education; and

e Abiliily to raise monies to support enrich-

ment activities, such as science fairs and
field trips.
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The extent to which these conditicns are necessary varies by
program, but the transfer of most of the programs we studied requires
+the availability of qualified staff, ccmmunity rescurces, and funding.
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YII. CONGLUSIONS AND RECOMMENDATIONS

The programs examined in th's study represent a variety of ele-
mentary, middle, and high school efforts for educating highly able,
disadvantaged students in mathematics and science. From our analyses
of these prog - s, a core set of strategies and activities emerged ¥or
improving disadvantaged students' academic achievement, increasing
their participation in mathematics and science coursas, and enhancing
their attitudes toward thess subjects. \

Described below are the strategies t!:at are being used by schools
and districts to address the special needs of highly able, disadvan-
taged students, regardle-s of their grade level or geographical loca-
tion. These approaches can guide other schoois considering such pro-
grams for their most promising students, or can be used to upgrade tha
educaticy of disadvantaged students in general. Also presented below
are recommendations regarding the actions that can be taken to ensure
that disadvantaged students have opportunities to develop their aca-
demic gifts and talents, particularly in mathematics and science.

Improve Student Achievement
The following strategies can be utilized by schools in order to
foster disadvantaged students'! academic achievement:

e Extend the time students spend learning.
Through a combination of accelerated
ciasses and enrichment activities, stu-
dents can spend more time learning than
normally is required by school districts.
Students can attend classes during the
evening» on the weeke:d, and during the
summers so that they can strengthen existing
skills and acquire advanced knowledge in
mathematics and science;

o Strass the "real world" application of math-
ematics ard science concepts. Through lab-
oratory classes and spscialized curriculur,

71
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students can be taught the relationship be-

tween theoretical concepts in mathematics and
science aad thetr practical application. 1In

elementary-1svel programs, the development of
students' higher order thinking skills can be
emphasized, so that they can have a base for
future study in mathematics and scienca; and

¢ Dovelop students' investigative skills through
. Students at all

grade levels can be given opportunities to learn
the zcientific method by carrying out independent
researcl. ,rojects. These projects can be con~
duc« ’ under the guidance of classroom teachers
and professional scientists, and can be part of
mentership programs and specialized curricular
activities such as science fairs.

Increase Student Participation in Mat*-~matics and Scienco

A variety of incentives and supports can be used to encourage stu-
dents to pursue their study of mathematics ap- science:

e Offer career awareness activities. Th rough
career awareness programs, students can be
informed about occupations relzted to mathe-
matics and science. Studenis can be given
opportunities to visit industries that omploy
mathematicians and scientists, and they can
participate 1n mentorship programs. S:ccessful
mathematics and science prcfessionais and
"rachers an provide role models for minority
and disadvantaged students; -

® Provide speciali-s ~curricula and programs.
Curricula t’at highlight the accomplichments
of minority scientists and enginesrs can be
used to stimulate minority students' interests
in related professions. In addition, programs
can be designed that provide students with op-
portunities to enrvil in advanced mathematics
and science courses at local universities and
colleges; and

e Offer counseling and financial assistance. To
fecilitate students' participation in postsec-
ondary education, special guidance can be provided
to students regarding opportunities for financial

1
{~
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assistance. Special efforts can be made to obtain
contributions from foundatirns, businesses, and
industry to support students' pursuit of higher
education.

Enhance Students' Attitydes Toward Mathematics and Science

A critical factor in tho education of highly able, disadvantaged
students is the development of students' positive attitudes toward aca-
demic achievement. The following special efforts can be made by
teaching and administrative staff to provide academic, personal, and
social~smotional subport to students on a continuing basis:

e Provide for teacher suprort of students.
Teachers can assist and encourage studants,
through meetings after school and visits to
students' homes. These actions can help
address the multiple needs of disadvantaged
_students, and can provide students with the
educational and psychological support they
need to succeed academically; and

e F[acourage parent participation jn schonl
activities. Parents can be encourage .o
become involved in all aspects of their
znildrens' educational program. At the
elemertary level, parents can make written
commitments to assist their children in their
academic study. At the middle and high
school levels, parents can be asked to join
parent associations and to support their
childrens' academic development through
participation in contests and special events.

Reconmerdations for District ... -

The strategies discussed above can be implemented by school
districts and schools to provide disadvantaged students with oppor-
tunities to develop their abilities and tc be recognized for their
accomplishments. In order to ensvre that th2se efforts can be under-

taken,» school districts can provide the following supports to schools
to facilitate their work with disadvantaged students in mathematics and

science:
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programs. In order to offer laboratory
classes and specialized curricula in matha-
matics and science, schools may need flexi-
bility in scheduling and in expending funds
for materials and equipment;

e Provide staff support for the operation of
spacial programs. The successful operation
of a projram may require administrative staff
support from the district, in order to tacili-
tate the participation of multiple schools
in a program or to coordinate the services
provided by the district to a spscial program;

e R i1 litied staff fc i £ T
science programs. 1Ir order to ensure that
schools have staff qualified to teach advanced
mathematics, science, and engineering courses,
school districts may have to provide incentives
for professionals from business and industry to
te~ch, recruit new qualified teachers, and pro-
vide inservicz training to upgrade the skills
of existing teachers; and

Bromote partnerships with business, industry,
and community organizations. 1In order to pro-
vide enrichment activities for disadvantaged
students, school districts may have to work

with local businesses and community organiza-
tions to encourage their participation in spe~
~ial programs and their contribution of resources
. .7 special activities.

Our analysis of the sites examined in this study has shown that
while the role of the school district is important in the implemen-
tation of programs for highly able, d?sadvantaged students, the real
success comes when schools and districts work collaboratively with the
community to address these students' needs. The combined efforts of
schools, districts, and the community are needed to provide disad-
vantaged students with the academic, personal, and social-emciional
supports that are critical to their development and ultimate accom-
plishment.

[EaN
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STUDY APPROACH AND METHODOLOGY

The initial step in the study was to specify the questions that
would guide the overall design and activities for the study. These
questions were derived from the U.S. Department of Education, Office of
Planning, Budget and Evaluation's statement of work for the study.
Based on the questions, the study's conceptual framework was developed,
which provided & logic .ur the identification of scnool district and
school-level progran that serve highly able, disadvantaged students.
Next, criteria wers determined for selecting effective programs. Nomi-
nations for sites were solicited and sites were screened to determine
the extent to which they met the study's selection criteria. Finally,
nine sites were chosen and case studies were conaucted. This sention
of the report describes the study's question~ and framework, site
selection procedures, and data collection and analysis activities.

Study Questions

The study questions, which guided the design of the conceptual
framework and data collection activities, ware intended to produce
informat™ n about: 1) the organizational structure of school district
and school-level programs that serve highly able, disadvantaged stu-
dents in mathematics and science; 2) the operation of curricular
practices and administra..ve arrangements; and 3) the effects of the
school district and school~level pregrams on the functioning of highly
able, disadvantaged students.

Eight main questions were posed in the study. These were:

Qrganizational Structure

e How 1s the school district or school~level
program administered, organized, and funded?

o What district/state regulations and policies
related to the education of highly able, dis-
advantaged students are followed by the dis-
trict?
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o What processes are in place at the district
level that encourage the continuous progress
of highly able students, and how are these
students monitored?

Operations

e How does the district identify and select
highly able students for its programs?

e What strategies or practices have bsen
developed to serve these students, and
how do they currently operate?

» What types of support services are pro:
vided to students and their families?

o What collaborative relationships have
been formed with representatives from
business, the community, and higher ed-
ucation to support the strategy or prac-
tice?

Qutcomes

¢ What evidence is used to demonstrate the
effectiveness of the program?

Conceptual Framework

In order to address the study's questions concerning the efforts
that are being made by school districts to foster the academic devel-
opment of highly able, disadvantaged students, a concentual framework
was developed. The framework specified three components: 1) the or-
ganizational factors that influence the development and operation of
schooi district a.d school-level programs; 2) school district and
school-based processes, which can emanate from a district, from an
individual school, or from a district and school wor'iing together in a
co-management relationship; and 3) student and org-nizaticnal outcomes
that result from the implementation of the district strategies or
school practices.
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In the study, organizational structure was defined as the char-
acteristics of the administrative, fiscal, and managerial functions
that are carried out by school districts and schools. For examples an
administrative function i1s the way in which the authority for special
programs is organized within a district, A fiscal function is how a
school district determines the usy and distribut on of discretionary
monies. A managerial function %z how faculty are distributed among
schools.

3School district and school-based processes are the curricular
practices and admninistrative arrangements that are being implemented to
serve the needs of highly able, disadvantaged students. An illustra-
tive curriculum p actice is an accelerated course in science. An ey~
ample of an administrative arrangement is the procedure that a school
district uses to identify and select students who can he characterf ed
as highly able.

Student and organizational outcomes are defined in terms of stu-
dent accomplishments--e.g., test performance--and organizational indi-
cators of success--~e.g., the number of students who majo 1in mathe-
matics or science in collegs.

Figure 1 portrays this conceptual framework. At the left side of
the figure is a Tisting of illustrative organizationai functions that
are carried out at the school district or school level. The ways we
believed these functions would affect the practices or policies are
1isted in the second box in Figure 1. 1In the study, we expected that
tiie practices or policies carried out by school districts and schools
would result in certain types of ctudent or school outcomes--these are
Tisted in the third box. Also, we expected that the organizational
structure of the school district and school would influence the types
of student and school outcomes produced. Thus, this framework Zurtcays
the assumptions we made in the study concerning the relationships be-
tween the organization of the school district, the practices and pol-
fcies that are implemented at both the school district and school
lTevels, and the results proauced by the practices.
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Site Selection Procedures

In order to address the study's questions, nire effective district
strategies and school practices were chosen through a multi-stage pro-
cess. The selec..on of these case study sites involved three steps:

1. Criteria were speci{ied for defining the
study's major selection factors: pres~
ence of economically disadvantaged: em-
phasis on highly able students; a district
or school~level prcgram; and evidence of
ef fe. .iveness;

2. Nominations of sites were identified from
a variety of sources; and

3. Sites were screened and nine that met the
scudy's criteria, reprasented a diversity
of approaches, and served a variety of stu-
dent population groups, were selected for
in-depth examination.

Each of these steps 's described below.

Site Selection Criteria. In order to specify the criteria for the
study's key variables, the study's researchers consulted several
sources of information. They conducted a 1iterature review, met with
the study's advisers, and interviewed key -researchers, policymakers,
and practitioners who are knowledgeable about the study's topics.

Based on the information collected from these sources, criteria for
ssiecting district and school programs were delineated.

To be a candidate for a case study site, a school district nhad to
serve a significant proportion of economically disadvantaged students.
This was defined as a district in wuich at 1sast 30 percent of its stu~
dents was eligible for the federal schoo' iiLnch program. Within a
school district, the school practice under examination had to have at
Jeast 20 percent of its students qualify for the school lunch program.

In the study, case study sites also had to serve sconomically dis-
advantaged students who were considered to be highly able. The study
defined hignhly able in terms of the number and types of identification

&4
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mo2sures programs used to select students. Based on the research con-
cerning the selecticn of highly able students, in which the use of both
ouantitative and qualitative measures is advocated (e.g., Torrance,
1972; Gallagher and Kinney, 1974; Hugen, 1980; Karnes, 1981; Passow,
1986), the study spe~ified that case study sites had to use multiple
identification measures. Acceptable measures included the foll. ing:
1) performance on a standardized measure of achievement, 2) performance
on an aptitude test, 3) assessment of in-cl ssroq. performance, /°
teach( ~ recommendation, or 5) parent namination. The multiple measures
had to include at least one assessment of achievement or intel 1igence
and one other measure.

The third criteriscs specified was the type of district or school
program that would be appropriate fur the study. It was determined
that either a curricular practice or administrative arrangement could
be considered a case study site, and should have the following charac-
teristics: 1) serves multiple levels of talent, and 2) measures
student outcomes that relate to program goals.

The final criterion used to select a case study site was its
evidence of effectiveness. Three categoriss of acceptable evidence
were specified in order to determine the effectiveness of district and
school programs for grides K-12. These categories were: 1) student
achisvement. such as elementary or middle school students' ~nqjual
improvement in achievement tests, or high school students' performance
on Advanced Placement tes.s; 2) student enrollments, where students!
participation in mathematics, science, or =ritical foreign language
courses exceeds the average enrollment for the district, cr where
students enroll in these subjecis earlier in their ¢ ademic careers
than their peers; and 3) student post-program partic. ition and pro~
fessional devslopment, where siudents major in mathematics, science, or
critical foreign languages in college, or where students' achievement
in academic contests in these subject areas exceeds that of the
district norm. Sites selected to bs the subjects of case studies had
to present at least one typc of evidence of af fectiveness.
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In addition to meeting \:he study's four criteria described above;
a program selected as a case study site had to have the potential for
being transferred to another educational setting, or have a component
that could be adopted by others. It also was intended that the sites
have target stu .at populations that range from kindergarten through
twel fth grade, be located in geographicailly diverse areas, and repre-
sent a variety of curricular practices and administrative arrangements.

Identification of Sites. Nominations for case study sites were
generated from a variety of sources. Names of candidate sites were
solicited from the study's advissrs and others interviewed at the
beginning »f the project. The authors of this report also reviewed
existing detabases that were thought to contsin appropriate programs,
such as the Department of Educaticn's Elementary and Secondary Schootl
Recognition Program file, the Triangle Coalition database, the U.S.
Departmerit of Luucation's 1ist of programs funded under Title II, and
mathematics and science programs identified by COSMOS Corporation in
its National Science Foundation study of exemplary practices
(Alamprese, 1986). Nominations also were solicited from Ch’ef State
School Officers and Committee of Evaluation and Informatior Systems
representafives.

Selection of Sites. A total of 79 nominations, which appeared to
be strategies or practices that served economically disadvantaged,
h.ghly able students, were scieened. Based on information obtained
through brief telephone interviews with representatives from these
sites, 29 were selected for further examination. Lengthy telephone
interviews were conducted w:tn irspresentatives from the 79 sites to
obtain detailed information about the extent to whicu each site met the
étudy's criteria. An attempt was made to select nine final ci*es that
served highly able, economically disadvantaged students across grades
K~12; that represented a variety of curricular practices and admin-
istrative arrangements; and that included mathcnatics, science, or the
critical foreign ianguages. The intent in choocing a diversity of
sites was to deteimine whether there are management and support acti-
vities that are offective in serving disadvantaged students, regardless
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of their grade level or geographical location. The 29 sites were re-
viewed, and rine were approved by the Office of Plannings Budget and
Evaluation staff.

The nine final case study sites, which are presented in Table 1,
Section I of this report, all met the study's criteria for serving
highly able, economically disadvantaged students, represented a variety
of curricular approaches and administrative arrangements, and met at
least one of their goals. A1l nine sites have either a mathematic - .or
a sciencs component. While an attempt was made t¢ select a practics
that taught the critical foreign languages, the candidate sites with a
foreign language component either did not meet one of the study's
criteria-=-such as serving economically disadvantaged students--or were
located in geographical areas overrepresented in the study.

The 20 sites considered in the final review but not selected fo::
case studies are presented in Table A-l. In some instances, a site did
not meet the study's criteria for economically disadvantaged, or did
not have evi.sance of effectiveness in the areas specified in the stydy.
In others, a program was overrepresented in a geographical area or had
a weak emphasis in mathematics or sc.ence.

Rata Collection and Analvsis Procedures

Case Study Site Visits. 1Ir order uc¢ gather information concerning
ihe ways in which scho districts and schools are serving highly able,
econamically disadvantaged students, case studies of the nine sites
were conducted. Using a case study protocol, which contains the study
questions to be an..ered, the types ¢ data to be collected; and the
individuals to be interviewed, two researchers spent approximateiy four
days at each site. While on site, the researchers interviewed schoc’
dis*r ct and school personnel, students, parents, businesses, community
and school members, and state education department staff; observed each
of the program's operations; and reviewed available written documenta-

tion concerning the program.
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Table A-1

SUMMARY OF PRACTICES NOT SEL=CTED AS CASE STUDY SITES

" Substantive Practice Target % Eco. Disad.
Practice Focus Type Population (Prog./Dist.) Brief Description
1. Forum to Advance M,S Enrich., Students: 25%/N.A. Pre-college engin. program: that oifers
Minorities in Engin. Engin. Tutaring, Grades 7-12 school-year activities (clubs, test-taking
(FAME), Inc. Curric., skills, job readiness, tutosials) and
Dover, DE Career summer enrich. programs, includirg
Aware. residential programs at the Universiiy
of Delaware.

2. Academy for Science M,S, Magnet Studenis: 70%/41% Mathematics, science, computer scien~e
and Technology, Comp. Sci,, Schivol Grades §-12 magnet school, requiring four years each
Wilson High School FL(Span., (Curmic.) of math and science and 3.5 years of
Rochester, NY Lal,, Fr., Ger.) computer science; curriculum features

) AP courses, academic competitions,
independent research, and iaternships.

3. Manchester GATE M,S, Magnet Students: 20%/34% Elementary risagnet school with emphasis
Elementary School (Span.) School Grades 2-6 on science, mathematics, and computer
Fresno, CA (Curic.) technalogy. Program includes enrich-

ment component, tutorials, mentor-
ships, and parent invoivement.
i e e o R ey e e
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Takle A-1, (Continued)

. Substantive Practice Target % Eco. Disad.
Practice Focus Type Population (Prog./Dist.) Brief Description
4. PRIME, Inc. M Curric., Students: 75%/N.A. Pre-college engin. program that has
Philadelphia, PA Career Aware- Grades 7-12 three main emphases: 1) academics;
ness, 2) career/college preparation; and 3) moti-
Motivation vation. Strengly supported by govem-
ment agencies, businesses, private foun-
dations, and colleges/universities.
5. Bronx High School M.,S, Tech,, Cume., Students: 23%/50% Public high school with math, science,
of Science FL (Jep., Independ. Grades 9-12 and tech. focus. School oifers mentor-
Bromx, NY Russian, Research, and | ships, tutorials, enrichment, collabora-
Chinese) Mentorships tives, summer program:, and 2cademic
competitions. Has strong ties with local
museums, universities, and industry.
6. Retraining Prog. M,S livPre- Uncert. M/S N.A./30% In/pre-service training program tor
to Facilitate Sec. Service Teachers for high school level teachers with three
Ed. Cerlif. in Math Training Grades 9-12; primary components: 1) training in
and Science Industrial the preparation and use of self-paced
Shreveport, LA Professionals learning packages; 2} instruction in
math and science teaching technologies;
and 3) formal courses in math and
science.
~
Su

0

b

01-v




Table A-1, (Continued)

Substantive Practice Target % Eco. Disad.
Practice Focus Type Ponulation (Prog./Dist.) Brief Description
/7. Chinese Immersion FL Curric. Students: 30%/93% Imme. Jion program that integrates
Program (Chinese) Grades K-3 Chinese into various content areas,
West Portal Elementary such as health, science, and social
School studies. Classes are taught 80% in
San Francisco, CA Chinese and 20% in English.

8. Gificd Math M Curric. Students: 15%/40% University-operated program that
Program (GMP) Grades 7-12 features six-year math curric. with
Buffalo; NY emphasis on abstract mathematics

theory, and preuiem solving. GMP
courses are faught at state university
campus and are 2 full substitute for
regular mathematics curriculz a: home
schoaols.

9. STEP and fAG M.S Indentification Students: 25%/21% STEP prog. identifies disadvantaged,
Programs ' Prog./Curric. Grades K-12 minon.y students in grades K-1
Prince George's for district’s gifted prograni; TAG,
County, MD provides opportunities for gifted

students to develop their talents
through comprehensive magnet
school program.

2y)
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Table A-1, (Continued)

Substantive Practice Taiget % Eco. Disad.

Practice Focus Type Population (Prog./Dist.) Brief Description

10. Mathematics and MS Curric. Students: 40%/50% Prog., which serves a large minority
Science Program Grades 7-12 student population, offers a variety
Kinston High School of mathvsci. courses (AP, accelerated,
Kinston, NC and advanced). Courses are supple-

mented by collab,oratives with industry
and universities.

11. University High M.S College-Prep. Siudents: 80%/85% College-prep. magnet school with
School Magnet Grades 7-12 math/science program that offers an
Newark, NJ (Curic.) advanced track for gifted students.

Cumiculum is supplemented by colia-
boratives with colleges an- univer-
sities fc, onrichment and independent
research.

12. Horizon Program M,s Curric. with Students: 15%/29% Enriched curric. for highly able
Seat!”  blic Entichment Grades 1-12 students with an emphasis on problem
Sch solving arw. small group projects at the
Seat elementary level. Program is offered

at all levels, with middle/high school

programs featuring AP courses, and

collaboration with business and industry.
C.

eIy




Table A-1, (Continued)

_ Subhstantive Practice Target % Eco. Disad.
Practice Focus Type Population (Prog./Dist.) Brief Description

13. Magnet School M,S Magnet Students: 5%169% Wide variety of magnet schools at elemen-
Program Related Schools Grades 1-12 tary, middle, and high school levels in
Fort Worth Indep. Profassions (Curric.) math, science, and related professions.
School District (Engin., Magnet programs feature small class size,
Fort Worth, TX Medicine, modern facilities and equipment, in-

Comp. Sci.) dependent-study/research, and spe-
cialized instruction.

14. Russian Program FL Curric Students- 5%125% Program cfiers five full years of Russian,
De Laney High School (Russian) Grades 7-12 of which the last two years are horors
Timonium, MD level. Prog. includes language-iabs, guest

speakers, and academic competitions.
15. Program Quest M,S Curric Students: 35%/45% Four-year program of gifted courses in
Newton County Grades 9-12 math, science, language arts, and social
High School studies. Prog. employs enrichment
Covington, GA triad model; which has three types of
activities:
1)general exploration;
2)group training; and
3)individual/small
group investigation of
real-life problems.
-~
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Table A-1, (Continued)

Substantive Practice Target % Eco. Disad.
Practice Focus Type Population (ProgJDist.) Brief Description
16. Japanese Prog. FL Curic. Students: 5%/26% Four-year Japanese prog. features team
Lincoln High School (Japan.) Grades 9-12 teaching by native speaker and Japanese
Portland, OR instructor; year-round student exchanges
in Japan; and a "sister-school" relationship
with a Japanese high school.
17. Xavier Prep. M.S Curric. Students: 60%/N.A. Rigorous high school program designed
School Grades 9-12 to prepare minority disadvantaged
New Orleans, LA students for participation in post-second-
ary education. Program features AP
courses and concurrent enroliment at
local universities for advanced students.
18. Multilingual Middle FL Curic. Students: 12%/60% Muttilingual prog. for middle sch. students
School Program (Japan,, Fr., Grades 6-3 that includes instruction in both language
San Antonio Span., German, and culture of the foreign countries
Independent School Latin) studied. Enrichment is provided for
District highly able students in program, who can
San Antonio, TX continue with language study in high
school.
<O
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Table A-1, {Continued)

—

Substantive Practice Target % Eco. Disad.
Praclice Focus ~ Type Population (Prog./Dist.) Brief Description

19. Classroom Research M Curic., Students: N.A./62% District-wide action research program to
Project Research Grades K-12 improve critical thinking and self concept
Houka, MS of students. Curriculum is being revised

to emphasize critical thinking and
problem solving.

20. Leap Prcgram M Curric. Students: N.A./70% District-wide program in mathematics and
Ganado Unified Grades K-12 language. Majority of students in district
School District are Navajo Indians, and program is
Ganado, AZ designed to improve their language

skills so that they can pursue other
academic areas. Computers are
used to facilitate language and math
instruction.
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Data Analysis. Based on the results of the case study site
visits, case studies were prepared for each of the sites visited. In
addition, a cross-case analysis of the nine sites was undertaken to
determine the common and unique strategies that are being used to serve
disadvantaged, highly able students in mathematics and science. Where
possible, information from the 20 sites that were the subject of
telephone interviews was included in the anaiysis of the findings.




