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Wisconsin Cerniter for Education Research
MISSION STATEMENT

The migsion of the Wisconsin Center for Education Research is to improve
the quality of American education for all students. Our goal 1is that
future generations achieve the knowledge, tolerance, and complex thinking
skills necessary to ensure a productive and enlightened democratic
society. We are willing to explore solutions to major educational
problems, recognizing that radical change wmay be necessary to solve these
problems.

Our approach is interdisciplinary because the problems of education go
far beyond pedagogy. We therefore draw on the knowledge of scholars in
psychology, sociology, history, economics, philosophy, and law as well as
experts in teacher education, curriculum, and administration to arrive at
a deeper understanding of schooling.

Work of the Center clusters in four broad areas:

¢ Learning and Development focuses on individuals, in particular
on their variability in basic learning and development processes.

® Classroom Processes seeks to adapt psychological constructs to
the improvement of classroom learning and instruction.

® School Processes focuses on schoolwide issues and variables,
seeking to identify administrative and organizational practices
that are particularly effective.

® Social Policy 1s directed towsrd delineating the conditions
affecting the success of social policy, the ends it can most
readily achieve, and the constraints it faces.

The Wisconsin Center for Education Research is a noninstructional unit

of the University of Wisconsin-Madison School of Education. The Center
is supported primarily with funds from the Office of Educational Research
and Improvement/Department of Education, the National Science Foundation,
and other governmental and rongovernmental gsources in the U.S.
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I. TINTRODUCTION

In 1984, the Ford Foundation initiated the Urban Mathematics
Collaborative (UMC) project to improve mathematics education in
inner-city schools and to identify new models for meeting the
ongoing professional needs of teachers., 1In February, 1985, the
Ford Foundation awarded five grants to establish urban mathematics
collaboratives in Cleveland, Minneapolis~St. Paul, Los Angeles,
Philadelphia and San Francisco. In addition, the Ford Foundation
established a Documentation Project to monitor the activities of
the new collaboratives and a Technical Assistance Project (TAP) to
serve as a source of information for the collaborative projects
(Romberg & Pitman, 1985). During the next eighteen months, UMC
projects were funded in Durham, Pittsburgh, San Diego, St. Louis,
Memphis, and New Orleans, bringing to eleven the total number of
urban mathematics collaboratives (Romberg, Webb, Pitman, &
Pittelman, 1987). A map of the UMC project appears in Figure 1,

In each of the eleven cities, the UMC project supports
collaboration among groups of mathematicians from high schools,
higher education institutions, and industries, and encourages
teacher participation in a broadly based local mathematics
community. The teacher remains the centerpiece of the educational
enterprise but--especially in inner-city schools--is likely to be
overworked, lacking in support services and material resources, and
isolated from cther teachers, other professional adults, and
changing ideas about mathematics.

The collaborative proiect is rooted in the premise that
collegiality among professional mathematicians can reduce teachers'
sense of isolation, foster their professional enthusiasm, expose
them to a vast array of new developments and trends in mathematics,
and encourage innovation in classroom teaching. The Ford
Foundation's concomitant commitment of human and financial
resources provides the needed support network to allow such
collegiality to take place.

The urban mathematics collaboratives have assembled local
resources-~both financial and human--and have configured them in a
variety of ways to explore new modes of professionalism for
teachers and new kinds of relationships between high school
mathematics teachers and the professional users of mathematics in
higher education and in business. Considercd individually, the
collaboratives are unique, locally controlled projects. Together,
they comprise an efficient, cost-effective, and comprehensive field
experiment that will contribute valuable knowledge to the specific
teachers involved, and serve as a testing ground for new modes of
enhancing teachers' knowledge about mathematics and
professionalism,
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Figure 1. The Ford Foundation National Network of Urban Mathematics
Collaboratives.
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Consonant with the Foundation's original intent, each of the
eleven collaboratives has been encouraged to develop as a unique
program, drawing on local resources, exploiting local strengths,
and addressing local weaknesses. As the effort continues, it will
focus more specifically on the effects of the developing networks
on the professional lives of the participating teachers and on the
identification of issue-based outcomes. The Foundation's intent in
the UMC effort is in keeping with the recommendations of the
Conference Board of the Mathematical Sciences (1984):

The Conference recommends the establishment of a nationwide
collection of locul teacher support networks to link teachers
with their colleagues at every level, and to provide ready
accesg to information about all aspects of school
mathematics. (p. 5)

The broad cense in which the term colleague is used is
exemplified by the objectives "strongly endorsed by the
Conference":

- to extend the sense of professionalism among teachers by
building a support system that links them to colleagues
in the mathematical sciences, inside and outside of the
schools;

= to provide teachers at all levels with colleagues upon
whom they can call for information concerning any aspect
of school mathematics; and

- to enable teachers to enlarge their views of mathematics,
their source of examples, and their repertoire of class-
room skills in communicating mathematics. (CBMS, 1984,
p. 15)

It has been the Foundation's aim to involve virtually all of
each participating site's high school mathematics teachers in a
diverse set of school-year and summer activities, jointly designed
and operated by teachers and mathematicians from educational,
cultural, and business institutions. In these networks,
mathematics teachers will be participants who bring to this
exchange their unique viewpoint and experience, rather than clients
who "receive" information from other partners in the relationship.

The Documentation Project records the progress of each
collaborative in defining, redefining, and refining its focal
concerns. The efforts of each project, as well as thos: of the
Ford Foundation itself, merit study for three reasons. First, each
project and the Ford Foundation need to be kept informed about what
is happening; ongoing activities, the strategies employed, and the
effects of those activities on the professional lives of teachers
and other project participants need to be documented in order to be
shared. Second, it is important for the projects, the Ford
Foundation, and the educational policymaking community to
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understand the characteristics and relationships inherent within
each project, Because changes occur slowly over time, the
activities, the actual changes in behavior, the articipated and
unanticipated outcomes, and the impediments encountered under
varying circumstances must be identified and studied. Third,
although we expect each site to he unique, we are confident that
the data will enable us to identify project activities aud
strategies that can be generalized to different settings. By
encouraging mathematics teachers to act as self~directed
professionals, the collaboratives are providing lessons that can be
applied to teachers of all subjects.

On-3ite data about the collaboratives' activities has been
collected from a variety of sources, including:

1. the directors and coordinators of each project;

2. the on-site observers from each project (reflecting
the teachers® perspectives);

3. visits by the staff of the Documentation Project;

4. joint meetings with personuel from the Ford Foundation
and the Technical Assistance Project;

5. meetings of the project directors;
6. meetings of representatives of all of the projects; and

7. surveys administered to participating teachers.

This report presents an overview of the efforts of the UMC
preject as a whole, as well as a brief description of each of the
collaboratives and the Technical Assistance Project. The Appendix
of the report includes a detailed progress report for each of the
projects for the 1986-87 school year.

~



II. PROJECT DESCRIPTIONS

A brief description of each of the eleven Urban Mathematics
Collaboratives is precented in this seczion. A description of the
Technical Assistance Project follows. (A more detailed report of
each collaborative is appended to this paper.)




teachers in the Cleveland Public Schools. The collaborative has
established a multi-purpose Resource Center for mathematics
teachers and publishes its own quarterly newsletter.




Durham Collaborative: The Durham Mathematics Council

Director: Dr. J. Keith Brown

Executive Director: Dr. Jo Ann Lutz

On-Site Observer: Ms. Betty Peck

Funding Agent: The North Carolina School of Science :
and Mathematics »

Date of Initial Funding: August 1, 1985

The Durham Mathematics Council was established in August,
1985, as the sixth collaborative in the Urban Mathematics
Collaborative project. The collaborative, which serves more than
100 secondary mathematics teachers in the Durham city and county
school systems, is administered through the North Carolina School
of Science and Mathematics.

Since its inception, the project has identified five major
areas for involvement to enhance professional growth for sccondary
school mathematics teachers. They are: enhancement of knowledge
about local mathematics applications; expansion of currently
limited opportunities for teachers to travel; support for teachers’
growth as mathematicians; provision of opportunities for
profesgional collegiality; and combating "burnout" and loss of
professional self-esteem.

The project director and the executive director receive
assistance in administering the affairs of the collaborative from
the Board of Directors. The sixteen-member Board of Directors is
comprised of representatives from area businesses, higher
education, and the city and county school districts, including two
teachers. The Steering Committee, comprised of one teacher from
each school, was established to provide a direct link between the
teachers and the collaborative administration.

The programs of the Durham Mathematics Council are designed to
encourage junior and senior high school mathematics teachers to
communicate with their colleagues in all areas of professional
mathematics. Since its establishment, the council has sponsored ’
seminars, workshops, and corporate-facility tours in North
Carolina's Research Triangle area, using the resources offered by
area businesses and universities. In summer, 1986, the council
initiated an industry internship program and supported teacher
} participation in university study. Other activities included
| sponsoring seminars, workshops, and grants, establishing a Teacher
’; Resource Center and efforts related to initiating the Triangle
| Mathematics Club. Throughout the 1986-87 school year, the council
supported teacher attendance at professional meetings.
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Los Angeles Urban Mathematics/Science Collaborative (LAUM/SC)

Executive Director: Ms. Peggy Funkhouser
Coordinator: Ms. Toby Bornstein

On-Site Observer: Mr. Richard Curci

Funding Agent: Los Angeles Educational Partnership
Date of Initial Funding: February 1, 1985

The Los Angeles Urban Mathematics/Science Collaborative
(LAUM/SC) was organized in mid-1986 as a result of a restructuring
and reorientation of the Los Angeles Urban Mathematics
Collaborative, which was established in 1985 as one of the five
original collaboratives. LAUM/SC is the official title of the
thirty-five-member Advisory Committee to the funding agent, the Los
Angeles Educational Partnership. The collaborative is responsible
for four programs, one of which is the Ford Foundation=sponsored
+PLUS+ (Professional Links with Urban Schools). The Advisory
Committee is comprised of lead teachers from +PLUS+, Board of
Education members, and representatives of the school districts
directly involved, the County Office of Education, and foundations,
museums, corporations, professional organizations, and
postsecondary institutions.

The collaborative serves not only the entire Los Angeles
Unified School District (LAUSD) but several nearby districts as
well. Because of the massive potential target population, the
collaborative's +PLUS+ program initially directed much of its
attention to the mathematics departments in three high schools.
The departments in these schools have formed +PLUS+ teams with
business and postsecondary associates. In spring, 1987, five more
schools were identified to participate. The +PLUS+ initiative
involves two major efforts, one directed at che mathematics
departments in the eight target schools and another at the
mathematics teachers in forty-seven high schools in the Los Angeles
area,

The goal of +PLUS+ is to assist teachers to relate the world
of work to the mathematics curriculum and to benefit from expanded
mathematical horizons through interaction with colleagues in a
mathematics resource network. Within the +PLUS+ program, steering
committees plan activities; these committees are comprised of
teachers and business and college associates, all of whom are
considered members of the +PLUS+ program, Members of the +PLUS+
teams in each of the target schools work together to prepare and
execute plans for teachers' professional development. Considerable
effort has been expended on building these teams, with the goal of
creating and consolidating departmental cohesion. To this end, a
series of dinner meetings with invited speakers was organized by
and for the teams. Departments in target schools agreed to define

16
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needs, explore resources, and develop a program of activities as
prerequisites for financial support.

The efforts of teachers in the +PLUS+ program during the
1986-87 school year focusad on planning a series of four
mathematics content workshops for all regional mathematics
teachers. Teachers served on planning teams for each workshop
topic and in many cases also served as workshop coordinator. The
collaborative also initiated a pilot summer internship program and

funded attendance of +PLUS+ teachers at several local and national
conferences.
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Memphis Urban Mathematics Collaborative

Executive Director: Mr. Herman Ewing

Project Director: Ms. Nancy Gates

On-Site Observer: Ms. Rita Ross (appointed January, 1987)
Funding Agent: Memphis Urban League, Inc.

Date of Initial Funding: September 1, 1986

The Memphis Urban Mathematics Collaborative, which was the
last collaborative to join the UMC project, serves a population of
approximately 345 mathematics teachers in the Memphis City Schools,
although its initial efforts have focused on the mathematics
teachers in twenty targeted schools. The collaborative is
administered through the Memphis Urban League, Inc.

The collaborative's goal is to promote professionalism among
mathematics-teachers -and-to-assist-them in broadening their
horizons through creative relationships with other mathematics
professionals.

The organizational structure for the collaborative has evolved
over the course of its first year. The collaborative is governed
by a nineteen-member Advisory Committee comprised of five teachers,
five mathematics professors, and reprecentatives from higher
education, business, the school district administration, and the
Urban League. Subcommittees of the Advisory Committee develop
ideas for collaborative activities. The four subcommittees
established are: Speakers Bureau, Resource Associate, Summer
Workshops, and Internship. Plans are underway for the formation cf
a Teacher Committee. The Teacher Committee, to be composed of
thirteen teachers, will provide a means of getting input from
teachers in regard to the activities the collaborative should be
planning.

During the 1986~87 school year the collaborative initiated
several programs, including establishing a Speakers Bureau and
printing a Speakers Bureau Directory, placing forty teachers with a
college or business Research Associate, planning summer internships
for four teachers, and planning a series of four workshops for the
summer,




New Orleans Mathematics Collaborative (NOMC)

Director: Ms. Constance Barkley

Coordinator: Dr. Olympia Boucree

On-Site Observer: Ms. Aldonia Winn

Funding Agent: The Metropolitan Area Committee (MAC) Foundation
Date of Initial Funding: September 1, 1986

The New Orleans Mathematics Collaborative was the tenth
collaborative to be funded by the Ford Foundation. The
collaborative, which serves the approximately 150 senior high
school mathematics teachers in the Orleans Parish Public Schools
system, is one of four programs coordinated by the Metropolitan
Area Committee Education Fund.

The goals of the collaborative are to enhance the professional
development..of .the mathematics. teachers and to enrich the teaching
of mathematics. These are to be achieved by providing teachers
with opportunities to develop networks of mathematicians, to work
in collaboration with other teachers and mathematicians, to keep
abreast of developments in mathematics and teaching, and to
experience mathematics usage outside an academic setting.

The collaborative is goverred by a twenty-member Steering
Committee of teachers, district administrators, and representatives
from the teachers' union, businesses, universities, and the
Louisiana Science Centre. The Chair is a member of the MAC
Education Fund Board. Four subcommittees oversee the
collaborative's activities. They are: symposia, site visits and
internships, workshops, and newsletter.

During the 1986-87 school year, the New Orleans Mathematics
Collaborative offered a wide variety of activities, including a
November 18 reception at the Louisiana Science Centre to officially
launch the project, a symposium series, site visits to local
businesses and industries, and several workshops. In addition, the
collaborative encouraged teachers to apply for’mini-grants and
published its own newsletter.
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Philadelphia Math Science Collaborative

Director: Dr. Wayne Ransom

Coordinator: Ms. Sue Stetzer

On-Site Observer: Ms, Joyce Neff

Funding Agent: The Franklin Institute
Date of Initial Funding: February 1, 1985

The Philadelphia Math Science Collaborative was formed in
fall, 1986, through a restructuring and reorientation of the
Philadelphia Mathematics Collaborative, one of the original five
collaboratives. The collsborative, which serves mathematics and
science teachers in six target high schools in the School District
of Philadelphia, is administered through the Franklin Institute,

The goals of the Philadelphia Math Science Collaborative are
to promote teacher leadership and team building and to contribute
to a vision of mathematics teaching in the futur=. Specifically,
the collaborative hopes to: (1) develop, evaluate, and document
the position of an in-school collaborator who would fzcilitate
communication and serve as a catalyst for change and (2) increase
teacher participation in extramural professional development
programs which offer partnership between teachers and their
colleagues in academia and industry, opportunities to enhance
knowledge, skills, and professionalism, and new ideas for
mathematics instruction. The collaborative also hopes to develop a
model for documenting the impact these two programs will have upon
the quality of teachers' professional lives.

The collaborative is governed by a twenty-four-member Advisory
Council, consisting of one teacher from each of the target schools,
as well as representatives from various local colleges, businesses,
the school district, PRISM (Philadelphia Renaissance in Science and
Mathematics), and professional organizations. The Advisory
Committee meets bimonthly to help evaluate and reshape existing
programs, and to design new programs with an eye toward providing
support to the coordinator and direction for the collaborative.

In addition to encouraging teachers to participate in the many
programs provided for them by other organizations in the
Philadelphia area and providing teachers in the target schools free
memberships in their local professionmal organizations, the
collaborative has offered several activities during the 1986-87
school year aimed specifically at the targeted teachers. These
programs include mini-grants which enable teachers to attend
professional meetings, workshops, and seminars; monthly
departmental meetings, which have included guest speakers and
reviews of educational software; a newsletter; a teacher's network
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for mathematics in applications; and a clearinghouse szrvice that
keeps teachers notified of resources for classroom use.
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Pittsburgh Mathematics Collaborative

Project Coordinator: Dr. Leslie Sizlmon-Cox

Assistant Project Coordinator: Dr. Mart-i:a Jarobs (through
March 31, 1987)
Barbara Bridge (appointed
April 15, 1987)

On-Site Observer: Ms. Rosemarie Kavanagh

Funding Agent: Allegheny Conference on

Community Development
Date of Initial Funding: September 1, 1985

The Pittsburgh Mathematics Coliaborative, serving the 126 high
school mathematics teachers Za the Pittsburgh public schools, was
the seventh collaborative to be established. The collaborative is
administered through the Allegheny Conference Education Fund, which
is part of the Allegheny Conference on Commun’ty Development.

Six goals provide a focus for the collaborative: to overcome
teachers' isolation through increased opportunities for
interaction; to educate the community about the prcfessional nature
of high school mathematics teachers; to enhance teachers' knowledge
of mathematics applications; to provide opportunities for
professional self-enhancement; to provide opportunities for teacher
recognition; and to provide time for teacher interaction, work, and
professional development. These goals are envisioned as positive
steps toward institutionalization of structures and processes that
will foster tescher professionalism and that will be decreasingly
reliant on external administration and facilitation,

Collaborative governance is shared among the twenty-nine-
member Steering Committee and its Executive Committee, called the
"First Tuesday Committee," and the department chairs from each of
the twelve high schools. The Stwering Committee, comprised of
teachers, school district administrators, college and university
faculty members, and representatives from various community
councils, corporations, and foundations, meets twice annually to
discuss the direction and activities of the collaborative. The
department chairs meet monthly tec plan and evaluate specific
activities. The department chairs also serve as the major
communication channel between the collaborative and the teachers.

During the 1986-87 school year, the Pittsburgh Mathematics
Collaborative offered a wide variety of a-tivities and programs
designed to enhance professionalism and collaboration among
teachers and professionals in the mathematical sciences, as well as
to provide teachers with information about the applications of
mathematics. These included receptions, seminars on uses of
mathematics in the workplace, computer training, curriculum

[
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development which included policies for the use of calculators, and
tours of local industries. The collaborative also encouraged
teachers to take advantage of professicnal opportunities provided
by related organizations, such as professional conferences,
lectures, and professional enrichment grants.
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St. Louis Urban Mathematics Collaborative

Director: Ms. Judy Morton

On-Site Observer: Mr. James Richmond (appointed January, 1987)
Funding Agent: Mathematics and Science Education Center

Date of Initial Funding: April 15, 1986

The St. Louis Urban Mathematics Collaborative was one of the
four collaboritives established in 1986. The collaborative, which
serves the 104 mathematics teachers and 14 computer science
teachers in the St. Louis Public School District, is administered
through the Mathematics and Science Education Center.

The four primary goals of the collaborative focus on giving
teachers the opportunity to expiore business~, industry-, and
university-based resources to determine how these resources may
assist them in their professional growth .and .classroom instruction;
to develop and implement staff training programs for themselves and
for their peers; to improve communication and information exchange
among mathematics teachers both within and across schools; and to
promote recognition of accomplishments and quality performance
among all mathematics teachers and students. These goals were
derived from the expectation of secondary mathematics teachers that
the collaborative would improve communication, collegiality,
knowledge of mathematics and its applications, instructional
expertise, and feelings of professionalism among the targeted
teachers,

Some administrative duties in the collaborative are asrumed by
a Collaborative Council. During 1986-87, the Council consisted of
eight teachers, one university mathematician, two mathematics
supervisors from the St. Louis Public Schools, the director of the
Partnership Program, and the collaborative director. The
Collaborative Council, when fully staffed, will consist of ten
teachers frorm the St. Louis Public Schools, two representatives
each from the academic and business communities, three mathematics
supervisors and two other administrators from the district, and the
collaborative director. The Council meets once each month to
discuss, plan, and evaluate collaborative events. Decision:. are
made by Council vote,

Many of the activities sponsored bv the collaborative during
the 1986-87 school year focused on gathering teacher input on and
generating interest in programs to be offered in the future.
Various planning meetings have been held to make teachers aware of
the opportunities for professional growth which are available to
them. As an initial activity, the ~ollaborative funded teachers to
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attend a conference designed to increésse awareness of linkages
between science, mathematics theory and technology. The
collaborative also paid teachers during the summer to compile
resource lists for distribution throughout the district.
Development of the resource guisie began in summer 1986 and will
continue through summer 1987. Resources that were catalogued
included people and organizations; data communications, books and
Jjournals; videotapes and films; and computer software. The
collaborative also organized summer site visits to area businesses,
sponsored grant vriting seminars during which mathematics teachers
were informed about grants that were available, and funded teachers
to go to a variety of seminars.
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San Diego Urban Mathematics Collaiorative

Director: Prof. Alma Marosz
Coordinators: Mr. Frank Holmes
Ms. Buch Schlesinger
On-S7‘e Observer: Dr. Sharon D, Whitehurst
Funding Agent: San Diego State University Foundation
Date of Initial Funding: April 15, 1986

The San Diego Urban Mathematics Collaborative, established in
spring, 1986, is administered through the San Diego State
University Foundation. During the 1986-87 school year, the
collaborative served sixty~six mathematics teachers from six :
targeted schools: a senior high school and its two feeder schools
in each of the Sweetwater Union High School District and the San
Diego Unified School District,

The primary goal of the collaborative is to improve the
professional 1ife of mathematics teachers in the San Diego area by i
reducing the tendency to work in isclation and by increasing the
contacts that foster mutual gupport, professional growth, and
involvement with the larger professional mathematics community.

The collaborative is governed by a project director, two
project coordinators, and the Executire Committee consgisting of
mathematics specialists from the city and county, teachers who were
involved in writing the proposal, and teachers from the targeted
schools, as well as a faculty member from San Diego State
University and the collaborative director and coordinators. The
major thrust of the Executive Committee's efforts currently is
directed toward instilling in teachers a sense of project
owvnership.

In addition to encouraging teachers to take advantage of a
wide array of local resources, the collaborative has hosted a
wine-and-cheese reception, an evening dinner colloquium and social,
summer workshops at San Diego State University, a mini-course in
discrete mathematics, a workshop on technology in the classroom,
and &n evening retreat. The collaborative also has paid the
membership dues of the Greater San Diego Mathematics Council for
all the mathematics teachers in the siy targeted schools and
offered stipends to teachers to attend several confer ances and
workshope, including the fall conference of the Southern Section of
the California Math Council, the national NCTM conference and the
Conference on Computers in Secondary School Mathematics at Phillips
Exeter Academy.
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San Francisco Mathematics Collaborative

Executive Director: Ms. Gladys Thacher

Director of Development & Community
Outreach: Ms. Janice E. Toohey

Project Director: Ms. Wandaline Perelli

On-Site Observer: Ms. Joanne Pamperin

Funding Agent: San Francisco Education Fund

Date of Initial Funding: February 1, 1985

The San Francisco Mathematics Collaborative was one of the
five original collaboratives established in 1985. The
collaborative, which serves the 105 mathematics teachers in the San
Fraancisco Unified School District who hold a major, minor, or
advanced degree in mathematics, is administered through the San
Francisco Education Fund.

The goal of the San Francisco Mathematics Collaborative is to
show teachers "how mathematics is imbedded in the world around us,
vhile being sensitive to the needs and interests of the teachers
involved in the program." 1In light of this goal, collaborative
efforts focus on developing leadership skills in teachers and
department heads through seminars and opportunities to attend
conferences; building collegiality among teachers and networks
between teachers and other mathematics professionals; and enabling
teachers to infuse into their instruction a sense of imbeddedness
of matlematics in the real world.

The collaborative's Steering Committee and Teacher Advisory
Committee provide input to the project director. The Steering
Committee, comprised of the Executive Director of the San Francisco
Education Fund, representatives from the Exploratorium, San
Francisco State University, the University of San Francisco, San
Francisco Community College, San Francisco Unified School District,
and the private sector, as well as two members of the
collaborative's Teachers' Council, meets monithly to develop and
implement policy, to monitor and evaluate activities, and to plan
future activities. The Teachers' Council was reorganized during
the spring to include six teachers and the project director as an
ex-officio member. 1In addition to these two committees, the
Tripartite Council provides the collaborative contact with those
from business and higher education.

During the 1986-87 schooi year, the San Francisco Mathematics
Collaborative offered a wide variety of activities that enabled
teachers to form networks with their peers and with other
professionals, and to increase their awareness of the developing
world of mathematics and its applications. The 1986 Summer
Institute at the Exploratorium, as well as follow-up sessions,
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exposed teachers to applications of mathematics in the physical
sciences. A series of Dinner Lectures brought teachers together
with distinguished professionals in the mathematical sciences and
provided an opportunity for collegiality and for bridging the gap
between mathematical theory and application in the worlds of
commerce, industry and technology. Mini-grants also were made
available to teachers for projects designed to enrich students'
mathematics education. In spring, 1987, the collaborative
sponsored a series of workshops on ¢ :rete mathematics.
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Twin Cities Urban Mathematics Collaborative

Director: Prof. Harvey B, Keynes
Teacher Coordinator: Ms. Sally Sloan
On-Site Observer: Mrs. Gerry Sell
Funding Agent: School of Mathematics, University of Minnesota-
Minneapolis -
D.te of Initial Funding: February 1, 1985

The Twin Cities Urban Mathematics Collaborative was one of the
five original collaboratives established in 1985. The
collaborative, which serves about 200 mathematics teachers in the
Minneapolis and St. Paul school districts, is administered through
the School of Mathematics at the University of Minnesota.

Since its inception, the project has directed its efforts at
helping teachers to exercise more control over their professional
lives; at providing professional and educational opportunities to
teachers; at expanding the involvement of business an. industry; at
integrating its efforts with those of other mathematics education
organizations; and at increasing its visibility, especially within
the school district,

The collaborative's director receives input from a Steering
Committee and a Teacher Advisory Committee. The Steering
Committee, which oversees collaborative activities, is comprised of
teachers, mathematics supervisors, representatives from local
industries, area universities and colleges, and the Science Museum
of Minnesota. The Teacher Advisory Committee is composed of five
teachers who participated in one of the collaborative~-sponsored
Summer Institutes, and the teacher coordinator. The committee
serves as an advocate for ideas generated by teachers from both
within and outside the committee and acts as a sounding board for
the Steering Committce. Two members of the Teacher Advisory
Committee also serve on the Steering Committee. The collaborative
is in the process of identifying a building representative for each
public and private secondary school. This representative would

serve as the collaborative's emissary for the teachers in his or ‘

her school,

During the 1986-87 school year, the Twin Cities Urban
Mathematics Collaborative sponsored a wide variety of activities
for both junior and senior high school mathematics teachers. These
included the 1986 Summer Institute, which focused on problem
solving and enrichment topics for the junior high curriculum; an
Academic Year Seminar series in conjunction with the NSF Teacher
Renewal Project, a series of dinner lectures; and meetings of the
Minnesota Mathematics Mobilization. In addition, the collaborative
publishes its own newsletter, which is an important networking
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component of the project. The newsletter is co-edited by the
teacher coordinator and the on~site observer,
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Technical Assistance Project

Coordinator: Dr. Mark Driscoll

Program Assistant: Ms. Melissa Fox

Technical Assistant: Ms. Grace Kelemanik

Funding Agent: Education Development Center (EDC)
Date of Initial Funding: September 1, 1985

The Technical Assistance Project (TAP) was established in
September, 1985, to provide technical support to the Urban
Mathematics Collaborative project. The TAP, which is funded
through the Education Development Center (EDC), was formed in
response to individual collaborative's requests for extra support
and increased information. The TAP's staff of three draws on other
EDC staff, as well as on resources in the mathematics and education
communities.

The Technical Assistance Project focuses its activities on
four goals: to provide the collaboratives with a network of
resources for information on mathematics and mathematics education;
te provide opportunities for collaborative members to participate
in national and regional symposia, workshops, and pilot projects;
to establish communication networks among the eleven
collaboratives; and to provide assistance in solving local problems
and identifying local resources.

The Director of the Technical Assistance Project has visited
all the collaboratives at least once during the year to gain a
better understanding of local issues and needs. EDC resources have
been used to disseminate information on a wide range of issues and
to identify local human resources. A computer network, established
in fall, 1986, facilitates communication among the collaboratives,
and a quarterly newsletter helps to disseminate information to the
collaboratives. EDC published a brochure that describes the UMC
project and lists the names and addresses of the directors of the
eleven collaboratives. The TAP was responsible for organizing the
annual meeting of collaborative project staffs. In addition, TAP
funded teachers from various collaboratives to meet together and
sponsored teachers' attendance at national conferences. This year
the Technical Assistance Project initiated a meeting of the
district mathematics supervisors in cities in which collaboratives
are located and also sponsored activities for UMC rarticipants at
the NCTM Annual Meeting.
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III. OBSERVATIONS AND REFLECTIONS

Qur observations and reflections about the eleven urban
mathematics collaboratives and the UMC project as a whole are
organized under four topics: project development/management,
collaboration, professionalism, and mathematics focus. These four
topics have been chosen because they represent the major issues
that the collaboratives are addressing. Our observations regarding
each collaborative, which are included in the Summary Reports
appended to the complete report, also are organized under these
headings. In this section, activities and developments across
collaboratives during the 1986~87 school year will be discussed.
Aggregating the information that has been collected site by site
provides insight into the project, its richness, and its
difficulties. While a review of the evolution of each site reveals
distinct differences among them, it is clear that common problems
and issues are being addressed by all eleven collaboratives,

The underlying assumption of the Urban Mathematics
Collaborative project is that collaboration between high school
teachers and other mathematics-using professionals in higher
education and in business will enhance the teaching and learning of
mathematics in inner~city sci.sols. This enhancement can be viewed
as the end product of the project's efforts to reduce the isolation
of teachers; to boost professional enthusiasmj; and to create an
environment conducive to generating new ideas, discriminating among
options, and encouraging resourcefulness. From the project's
onset, collaboration has been loosely defined as establishing
relationships and sponsoring activities between high school
mathematics teachers and other mathematics~using professionals.

PROJECT DEVELOPMENT/MANAGEMENT

Associated with the stages of collaboratiocn are the stages of
development and changes in management that occur as the projects
come into being, grow, and work toward permanence., During the
1986-87 school year, the newer sites devoted their time and
energies to defining roles and deciding how best to get the
individual projects underway. In general, the older projects have
in the past year become more comfortable with their organizational
atructure and have begun to experience a sense of stability.
Consistently across the sites, however, adjustments in
organizational or administrative structure have been necessary. In
some cases, this adjustment has irvolved redefining collaborative
goals; two collaboratives have expanded their focus to encompass
science. In others, it has required a more explicit articulation
of committee and administrators' roles. Some collaboratives have
changed the membership of their advisory committees or replaced

2;1' 5322




T eabwe tse

27

approach businesses and industries and to invite their
participation in the project. Fund raising activities have
resulted in contacts with the business sector that have led to
other forms of collaboration. The absence of the need for fund
raising, because a collaborative functions under an umbrella
organization that takes the responsibility for funding, eliminate
one reason for approaching business. In some cases, this may have
affected the level of involvement in the collaborative by the
business sector.

All eleven collaboratives have established a Steering
Committee or Teacher Advisory Council. The success of these
committees varies by site. Nonetheless, each collaborative has a
conmittee that has the potential to provide teachers with input in
the decision-making process.

By design, various types of funding agents are involved in the
project. Five sites are funded through some form of public
education fund. Other funding agents include a university, an
urban league, a residential public high school for academically
gifted students, a mathematics and science center, a university
foundation, and a science museum. An unexpected outcome at some
sites is that funding agents have assumed different roles because
of their relationship to a collaborative. The very nature of
collaboration has meant that funding agents are becoming as
involved with human resources as they traditionally have been with
financial matters. The public education funds, in addition to
obtaining and distributing resources, have, for example, cooperated
in coordinating activities. The director of the Twin Cities
collaborative, which is funded through a university, has become
involved in soliciting contributions from local districts and
businessee. For the first time, the director of the Cleveland
Education Fund is writing a grant proposal to the National Science
Foundation. The Memphis Urban League, with the long-range goal of
improving the academic performence of black underachievers, has
become involved in efforts to improve mathematics education for all
Memphis students,

Another reason that funding agents have assumed new roles is
that collaborative success depends as much on forming relationships
and networks as on acquiring funding and administrative support,
Thus, funding agents are being asked to identify and to contact
representatives of business and higher education to encourage their
participation in collaborative activities. Advisory board members
provide valuable advice and opinion, but they also contribute key
information about those in their organizations who might be willing
to donate time and energy to the collaborative. Where the school
district once turned to the funding agent for money, collaborction
requires that the two work together, meet with each other, plan,
and coordinate schedules.

Nearly all sites 1ave experienced structural changes in
committees, boards, or administrative roles. But these changes
have been made and the sites are progressing; this progress is
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evident as the mature sites address more substantive issues related
to permanence, teacher decision making, conditions ot teaching, and
relationship with the school district.

As each collaborative evolves, it develops a unique
personality. But the issue of institutionalization is one that
must be confronted by all eleven sites, as well as by the Technical
Assistance Project as it develops strategies for supporting the
projects. The direction taken by the collaboratives in addressing
this issue will help to validate current efforts to gain the
attention of the community, to involve teachers, and to develop an
organizational structure that can support the administrative tasks
of collaboration.

COLLABORATION

The UMC project has been in operation since 1985. As the
project evolves, so does the meaning of collaboration. A key
element of collaboration is forming relationships among
individuals; these relationships seem to evolve in stages. The
first phase involves eliminating barriers and becoming acquainted.
In later stages, significant interactions develop in which
individuals gain from the relationship and become bonded to it so
that they actively seek its continuation.

All sites have been engaged in generating activities to
promote collaboration. Many activities have provided opportunities
for teachers to interact and to become better acquainted. Others
have focused on developing relationships and team building.
Others, particularly those involving mathewaticians from business
and universities, were designed primarily co relay information to
teachers about mathematics and its applications. What varied from
one activity to another were the kinds of relationships being
encouraged, the interactions that occurred, the groups or sectors
involved, and the type of planning that tock place prior to the
event., While the activity itself is important, the sites are
finding that the planning phase can be even more instrumental in
promoting collaboration.

It takes a considerable amount of time to form relationships
that result in significant interactions from which individuals draw
specific benefits. Because the sites are in their formative
stages, our observations at this point are based on an incomplete
prucess. It is apparent, however, that the sites have organized a
wide range of activities with a variety of results. Our discussion
will first focus on teachers and the relationships that have been
established both between teachers within a school and between
teachers across schools through activities or involvement with the
collaborative. We will then address the relationships that are

beginning to form between teachers and other mathematics-using
professionals.,
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At this point in the UMC project's development, the most
significant relationships formed as a result of collab:ration have
developed between teachers. Teacher-teacher relationships have
been strengthened within schools and across schools within
districts.

Within-School Interaction

In their proposals, a number of the sites identified goals
that focused on eliminating the barriers that isolated teachers.
While each of these sites is striving to establish networking,
collegiality, community, and mutual support among teachers, there
is a great deal of variation in the level of relationships emerging
among mathematics teachers. If one believes that to enhance their
professionalism and to network, teachers must feel a sense of group
membership, then the mathematics department within a school may be
considered a logical place for teachers to begin to share
information and to participate in professional activities. There
is, however, wide variation in how mathematics departments function
across the eleven sites and even within individual districts. 1In
some schools, the mathematics department is 1little more than a
roster of mathematics teachers. Some departments meet weekly,
while others do not meet at all. Most departments have very
little, if any, sense of power or group identity. The authority of
the department head varies across sites, and even within a school
district, from delivering mail, as described by one mathematics
department head, to having the authority to assign teachers to
classes and to participate in faculty selection.

Because departments function so differently, collaboratives
have chosen a variety of strategies by which to foster working
relationships within them. Some projects have used the department
as a foundation for building collaboration, enhancing the teaching
of mathematics, and organizing activities. The Los Angeles
collaborative, for example, has made a concerted effort to develop
in-school teams using the ¢ hool departments azs a base. Its
strategy focuses on involving at least 60 percent of the
mathematics teachers within a department in writing a grant
proposal that is submitted to the +PLUS+ program. As a result,
teachers work together to develop and produce an action plan for a
specific school year. The collaborative facilitated the process by
offering team-building workshops and grant-writing training. As a
result, new relationships have begun to emerge among teachers who
may have been teaching in neighboring classrooms but had not
interacted to any degree. At the end-of-year sharing meeting in
June, 1986, +PLUS+ teachers talked about what had been accomplished
as a result of the collaborative. One teacher commentcd, "My
department certainly has grown.”" In one school, teachers within a
department began to meet regularly over lunch and to plan other
group activities. Becoming acquainted, both professionally and
socially, seemed to facilitate other developments, such as
increased use of the Ceometric Supposer and teachers working
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together to plan the collaborative-sponsored workshops for other
district teachers. The fact that not all department members from
this particular school became involved indicates that group
cohesion or membership is not as important to some mathematics
teachers. Some teachers remained isolated, either by choice or
because of other commitments, such as coaching. It should be
noted, however, that more mathematics teachers became involved in
writing the action plan during the second year of the program,
which supports the idea that forming relationships takes time.
Having teachers from a department work and plan together has helped
teachers view each other in new ways. At the April, 1987, +PLUS+
Proposal Plauning Meeting a teacker reported, "My department and I
learned some things about ourselves we didn't know. Now that is
worth our time."

y h n to focus some of its ef
local school mathei 1tics departments. In initiating the
collaborative, the project coordinators met the department heads of
each of the six targeted schools. One department had not met in
recent memory; with the help of the collaborative coordinator, a
department meeting was held. At this meeting, which was attended
by an assistant principal, teachers discussed some problems they
had experienced but had not been able to communicate to the school
administration. As a result of the meeting, a new relationship was
formed between the mathematics teachers and the administrator. As
in Los Angeles, mathematics teachers in San Diego have begun to
relate to their peers somewhat differently. Impetus from the
collaborative has prompted the department to develop from a
collection of individual teachers into a functioning unit that can
work for the professional benefit of all of its members.

The Philadelphia collaborative faced a very different
situation. Departments are required to meet monthly. As a result
of collaborative encouragement, some departments in the targeted
schools began to apply for and tc use grants to support a variety
of professionai enrichment activities during department meetings,
as well as at other times. In one high school, mathematicians from
nearby universities led problem-solving workshops during department
meeting times. In other schools, teachers received computer
training and began to view one another as resources when problems
arose. In another school, the mathematics and science departments
began to meet together and to develop a relationship that would
foster coordination in the teaching of the two content areas. The
exact role of the collaborative in creating change in these
departments is somewhat cloudy. It is clear that the collaborative
provided the personal attention of its coordinator, who monitored
the activities and intervened when necessary; chis attention
certainly was instrumental in initiating the actjvities and in
sustaining them over time. Clear results of the departments' role
in the professional development of teachers are difficult to
determine. However, the activity itself speaks to the value of
encouraging teachers to relate to one another in different
ways--~solving problems together, discussing problem solving, aud
helping one another learn more about computers.




The Pittsburgh collaborative has provided teachers the
opportunity to share with their colleagues by offering activities
in which they can participate together. In the Pittsburgh school
district, groups of high schools are assigned the same teacher
in-gervice days. The collaborative took the initiative and
scheduled industrial site visite for mathematics tcachers on those
in-service days; because the in-services were mandatory, all
mathematics teachers from the participating schools shared the
experience,

Groups of teachers from the same departments .,a the Twin
Cities arranged to attend the Summer Institutes so they could work
together during the year on topics discussed in the Institute. As
a result, teachers at one high school initiated study groups with
N their students. The fact that three of the twelve teachers in the

department had attended the Institute heiped them to implement the
new program,

In some collaboratives, mathematics teachers within schools
are relating to each other in new ways that can, at least to some
degree, be attributed to collaborative involvement. A Philadelphia
teacher articulated the problem, "Teachers are sc¢ burdencd that it
is like we are on an assembly line and there is no time to talk."
In some cases, new relationships have resulted from teachers
working more cohesively as a department or experiencing
professional growth together as thuy learn more about mathematics.
In other cases, these new relationships involve sharing a common
activity or experience. In many cases, it is zlear that teachers
who have worked in the same school for a number of years are now
beginning to relate to one another in new ways.

Across~School Interactions

Teachers in all eleven collaboratives have expressed their
appreciation for opportunities to meet and socialize with their
school-district colleagues. At a May, 1987, Triangle Mathematics
Club meeting in Durham, a teacher commented, "I often get

- discouraged-~-evenings like this cheer me up~~I can go back to class
and try again." Nearly all collaborative activities~-symposiums,
workshops, dinner meetings, institutes, site visits, and committee

- meetings--provide this vaiuable opportunity for networking and
sharing. Prior to these activities, interaction among teachers
often was restricted to colleagues in a single school--if it
occurred at all. There are, however, several reasons why teachers
had not interacted with their peers from other schools. The first
involves scale; inner-city school systems in the UMC project, with
the exception of Durham, range in size from twelve high schools in
Pittsburgh to forty-seven high schools in the Los Angeles area.
Typically, only a very few district activities congregate teachers
from across schools; these may include, for exumple, textbook
selection committee meetings and district-wide in-service days.
Theoretically, while professional organizations may provide the
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opportunity for teachers to interact, many teachers do not belong
to professional organizations, and many who do, do not attend
meetings. Teachers® enthngiasm for collaborative events that
foster personal interaction suggests that a void in teachers'
professional experience existed prior to collaborative involvement.

As a result of collaborative activities, teache :s in the
eleven sites are forming new relationships or stren~thening former
relationships with other teachers throughout their district vT, in
some caseg, across districts. Initially, many sites sponsored some
form of ice breaker, during which teachexr. were able to meet and
become better acquainted. As the collaboratives evoived and began
to develop activities to meet local needs, interaction among
teachers depended on individual activities and varied from site to
gite,

Some gites have made concerted efforts to develop
opportunities for teacher networking. In Durham, two networking
groups, one focusing on geometry and the other on algebra
II/precalculus, allow teachers to review and evaluate new
curriculum materials or software. In other sites, networks have
been establighed to share teacher-developed materials. Teachers
who participate in the Summer Institute in the Twin Cities provide,
on request, the module they prepared and tested with their own
students. In Pkiladelphia, a network is being established for
teachers of the Mathematics in Applications course. Materials
prepared by teachers will be distributed to all teachers in the
network., Memphis is planning swap shops, while Los Angeles
anticipates linking teachers through an electrsnic network. As
noted by one Philadelphia teacher at a collaborative evaluation and
discussicn meeting in May, 1987, "It was good to talk to each other
because we don't often have that opportunity. It was nice to learn
what is happening in other schools.'

The collaboratives are using a variety of approachez to
fac!litate communication among teachers, and to help teachers keep
one another informed of collaborative-sponsored events and other
professional activities. Six of the collaboratives send
newsletters to all collaborative teachers. Most of these include
articles or listings about collaborative~ and district-sponsored
activities of interest to mathematics teachers, as well as
information about grants awarded to mathematics teachers, new ideas
about mathematics instruction, and innovative ideas teachers are
implementing in their classrooms. Collaboratives without
newsletters disseminate information through such means as notices
to the department heads or regular mailings. In the Twin Cities, a
representative at each high school has been identified who
disseminates information as one responsibility.

In addition to these more formal contacts, teachers are
forming networks on a personal level with other teachers they have
met at collaborative actjvities., A San Francisco teacher with four
years experience, who is teaching calculus for the first time,
began networking with a more experienced calculus teacher he met at
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2 collaborative-sponsored Nobel lecture. This type of networking
provides a service that is especially valuable tc those inner-city
teachers who are the only ones in a school who teach a given
course, or who, as in San Francisco, are teaching mathematics
courses without a major or minor in mathematics.

in Cleveland, teachers developed and continue to run a
resource laboratory for all mathematics teachers in the district.
Teachers vho staff the lab serve as a valuable resource to their
colleagues; during the 1986-87 school year, lab resource teachers
conducted workshops. The lab staff also makes computers available
for teachers’ use and offers bulk pricing on such supplies as
computer disks. The teacher-directed workshops in Los Angeles and
a presentation by teachers to the Mathematics Society in the Twin
Cities are other examples of collaborative teachers serving as
resources to their peers,

A new relationship has developed among the mathematics
teachers who participate in the collaboratives, and between the
teachers as a group and their local school district administration.
All of the collaboratives operate in the context of a school system
that has its own administrators, rules, mandates, and procedures,
In many sites, the collaborative is beginning to assume an identity
as an organization of mathematics teachers that can take on certain
respongibilities and provide a service to the district. In mapv
cases, however, a district's willingness to accept teacher input on
important issues has emerged only after prodding by the
collaborative. Such was the case in Pittsburgh where, through the
efforts of the collaborative coordinator and the district associate
director of mathematics, the district superintendent assigned the
comnittee of department heads the responsibility to design the
third-year mathematics course, The department heads, who now meet
monthly, had been a group in name only prior to their involvement
with the collaborative. Monthly meetings and a common purpose has
transformed this loosely affiliated group of individuals into a
cohesive unit that enjoys its work and provides a vital service to
the district. While the opportunity for teacher interaction had
great appeal, recognition of a common goal and task :fos =red a
sense of group interdependency and cooperatiom,

Another form of teacher-to-teacher bonding appears to be
daveloping among teachers who assume representative roles for the
collaborative's general membership. Some collaboratives have
appointed five or six teachers to an advisory board or council. As
advisory board members, these teachers help make decisions that
guide and influence the collaborative. As representatives of their
peers, they play a key role in providing a teacher's view and
perspective and in offering other teachers tne opportunity to have
their positions voiced.

The Steering Committee in Durham, which includes one teacher
from each of the fourteen schools, has developed a strong sense of
group identity. Mcnthly meetings and the group's role as a conduit
of information between the collaborative director anm.: the teachers
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have stimulated nt:rpersonal bonding to the extent that teachers
were resistant to a proposal that they resign their positions to
allow other teachers the opportunity to serve on the Steering
Committee. A similar process occurred in St. Louis, where the
Collaborative Council consisted mainly of teachers making decisions
about the collaborative's focus and role. What appears to be a
common factor among these sites is that a group of teachers meets
regularly with an explicit objective or goal to achieve. The
influence of a facilitator who helps to convene the group alsc
seems to be important in the beginning.

Across Boundaries

An underlying assumption of the UMC proiect is that
establishing collaborative relationships between school mathematics
teachers and other mathematics-using professionals in higher
education and business can enhance the professional lives of the
teachers and positively affect mathematics education in the
schools. All sites, except St. Louis, have representatives of
business and higher education serving with teachers on an advisory
borrd or council. St. Louis, at the close of the 1986-87 school
year, was working to identify a representative from local business
to serve on its collaborative council. While these boards have
functioned with varying degrees of effectiveness, in all cases
collaboration is occurring among board membere as they participate
in board business. Members from the various sectors share equal
status in decision making, in defining collaborative activities,
and in determining the collaborative's role and identity., The
advisory board structure also fosters a deeper understanding
between secondary teachers and people from business and higher
education. In a group discussion in Durham, for example, a
tusiness representative voiced his dismay about a young salesclerk
wiio could not make proper change, and a teacher described her
frustration with the meager salaries teachers receive,

Inclusion of representatives from various sectors on a board
or council does not guarantee positive or productive interaction.
In 1light of this, some collaboratives have successfully organized
smaller groups to focus on particular functions, such as planning
workshops or scheduling site visits. Identification of a specific
task or goal scems to generate more interaction and involvement -
from committee members.

Another form of collaboration occurs when a business or
university representative serves as a resource. All eleven sites
have involved people from higher education and business in this
way. In the Twin Cities, for example, a business executive was
invited to speak to teachers on industry's use of computer
programming. In Memphis, a professor from Rhodes College gave a
presentation on discrete mathematics at the collaborative's
kick-off dinner. Some collaboratives have arranged for teachers to
visit businesses and industries. These site visits provide
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teachers with resources for mathematical applications, but
sometimes go beyond this to provide teachers with a feeling of
being a part of a larger mathematics-using community. After a
site-visit to Shell Offshore, a New Orleans teacher commented on
the Shell Offshore staff, "They provided a more peer-type
relationship rather than one that was superior.”

It should also be notaed that teachers at some sites are
serving as resources to others in the community. The most vivid
example of how teachers' expertise and experience can benefit those
with whom they collaborate involves the Exploratorium in San
Francisco. Teachers who worked closely with the Exploratorium
staff during the Summer Institutes were asked to develop modules to
explain the mathematics related to several exhibits. As a result,
the exhibits became more of a guided learning experience rather
than a simple exposure to physical phenomena.

The UMC project is striving to bring teachers and
representatives of business and higher education together to
improve and enhance both the professional lives of the teachers and
mathematics education in the schools. The results of these 2fforts
are beginning to emerge in several of the more established
collaboratives, where representatives from all three sectors are
working together to accomplish a common task or goal. In this
interactive collaboration, teachers, business people, and
university representatives share equal status, each contributing
valuable viewpoints and expertise in order to solve a problem or to
plan an activity. In Los Angeles, for example, teams are organized
to plan and conduct workshops. One such team brought together an
engineer from Hughes, an astrochemist from the California Institute
of Technology, and a high school mathematics teacher to plan and
present a workshop for teachers on exponential functions.

At this stage in the developmant of the project, it appears
that colicboration assumes a variety of forms. Significant
interaction among people has not occurred spontaneously; careful
planning and program development have been prerequisites to
collaborative success. Important relationships are forming among
teachers--within schools, across schools, and even across sites.
Relationships that involve teachers, business associates, and
higher education representatives are more difficult to establish
and require more time and effort. What has become clear at all
eleven sites, however, is that renresentatives of the three sectors
are becoming acquainted, teachers are becoming more knowledgeable
about mathematics and its applications, and all are coming to
understand their counterparts' working conditions. After a summer
interaship with a finance company, a Memphis teacher reported, "I
learned that I could do something other than teach. It was a
challenge. I learned that teachers are more confined, work harder,
and aren't really treated as professionals.'" As the sites develop
toward permanence, it will be important to note how these
relationships evolve.
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PROFESSIONALISM

A general picture is emerging of mathematics teachers in
inner-city schocls and how they view themselves as professionals.
Since observations still are being made and convergent information
is being sought, the picture is incomplete. Teacher interviews and
questionnaire responses collected to date, however, provide an
initial outline of teachers' perceptions of their profession and
their own role in it.

Teachers in inmer-city schools face limited budgets, a
scarcity of resources, large classes, complex bureaucratic school
systems, few opportunities for professional activities or
enrichment, and high percentages of at-risk students. It appears
that the collaboratives are beginning to provide these teachers
with a sense of self-identification with a professional group that
includes teachers, as well as mathematicians from businesses and
universities. But the question remains about what impacts have
been made or will be made on other aspects of the professional
lives of teachers. Whether collaborative involvement will
encourage teachers to assume the responsibility and demand the
right to make significant decisions related to their work, and to
the teaching profession in general, and whether teachers will
develop a sense that they are providing a needed and valued service
to society remains to be seen. The duration and design of the UMC
project provides a rich opportunity for teachers to enhance their

professional lives and for observers to note and to learn from the
process,

The Documentation Project administered a survey on
professionalism between May, 1986, and August, 1987, to teachers in
nine of the eleven sites. The survey was a self-report of
attitudes about teaching as a profession, Additional information
about teachers' sense of professionalism was obtained through
interviews; each month all eleven on-site observers queried five
teachers to maintain a diary of professional relationships.
Results of the survey suggest that teachers in nine of the sites
believe that what they are doing is important to society. More
teachers agreed than disagreed that others appreciate what they do.
Teachers cited as reasons for their choice to teach mathematics
both their liking of matheme*ics and their wish to work with youth;
more teachers identified liking mathematics than their desire to
work with young people.

Most mathematics teachers indicated that they feel comfortable
talking with mathematicians from universities and businesses, and
that they feel they have important contributions to make in such
discussions. Only 13 percent of teachers reported feeling "out of
place” in such conversations. Teachers also seem to feel that they
have a lot to learn from one another. When interviewed about
whether they would benefit most from meetings with other teachers
or with other professionals from business or universities, more
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than half of the teachers responded that they would gain the most
from meetings with other high school mathematics teachers.

The mathematics teachers were more mixed in their responses
when asked about making curriculum decisions. Not only did
differences emerge among teachers at a given site, but clear
differences in mean responses were identified across sites. The
eleven sites vary a great deal in terms of who makes the decisions
on curriculum. When teachers were interviewed about who made
overall decisions about the objectives of mathematics courses, they
gave a range of responses. Some reported that decisions were made
by a district committee of teachers and the district mathematics
supervisor. Others reported that teachers alone made the
decisions. Still others indicated that the mathematics department,
the district, the state, or textbook authors were responsible for
curriculum decisions. Variation in the responses of teachers from
a single site indicates that either curriculum decisions vary
within a site or teachers have different perceptions about who is
making decisions. When asked who should make these decisions,
teachers most often agreed with the current practice as they
perceived it. They were in strong agreement that teachers do and
should make decisions on daily activities, lessons, and materials.

- Results of both the survey and the personal interviews

: indicate that teachers do not agree that final decisions oa
curriculum should be theirs alone; in fact, more teachers indicated
that the decision should not be their responsibility. This
position supports the view that education falls within the domain
of a number of different people, all of whom need to have input,

Teachers' perceptions about the level of control they exert
vary across sites and do not always support that which local
conditions would indicate. Durham teachers had a higher mean
agreement with the statement that mathematics teachers have the
control they should have and have an opportunity to exercise their
own judgments. This is surprising in light of the control exerted
by the state in selecting textbooks, defining salaries, and i
applying the Teacher Effectiveness Model. Teachers in Pittsburgh, :
\ on the other hand, varied in their responses and had one of the :
o lowest mean agreements among the sites on questions related to
) autonomy in decision making., The school districts in both
Pittsburgh and Durham are implementing a form of the Teacher

- Effectiveness Model. While in both sites, control of the teaching
in classrooms is being imposed by a higher authority, teacher
opinion noticeably differs between the sites.

Responses to questions about who should evaluate mathematics
teachers also varied significantly across sites. Cleveland
mathematics teachers had the highest mean agreement to the
statement that mathematics teachers should be evaluated only by
other mathematics teachers. In Cleveland, the task of evaluating
teachers belongs to the principal, with apparently little input
from teachers in the development of the evaluation procedures. !
Teachers from San Diego were split on the question of whether
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mathematics teachers should be evaluated only by mathematics
teachers. As in Cleveland, it appears that the principal evaluates
teachers in San Diego. However, at least some of the teachers who
were interviewed acknowledged that teachers had some input in the
evaluation, either through contract negotiations or through
submission of goals and objectives on which teachers were to be
evaluated. Having some teachers input seems to defuse the need for
teachers to be evaluated by other teachers.

Consistently across all nine sites, teachers who were
identified as having a high level of collabcrative varticipation
responded more positively on the survey's professional organization
‘scale than did other teachers. The collaboratives' active teachers
also reported feeling more comfortable talking with university and
business mathematicians, and more often expressed the view that
professional organizations should have a role in reforms in school
mathematics,

It appears that the collaboratives already are beginning to
impact on the professioralism of teachers in the eleven targeted
sites. Review of collaborative activities across sites reveals
that the projects have generated a wide spectrum of professional
activities unavailable prior to their existence. In St. Louis,
where there .re few incentives for engaging in professional
activities and district mandates create a restrictive atmosphere,
teachers who have been involved in the collaborative feel that
their participation has given them the opportunity to be treated as
professionals. In the Twin Cities, a Mathematics Society has been
established. In Durham, the Triangle Mathematics Club offers
teachers enrichment opportunities. In Los Angeles, +PLUS+
workshops bring teachers together to learn and to share. Some
teachers are challenging traditions within their districts on such
fundamental issues as who selects the textbook and who develops the
schedule. These changes occur when individual teachers, motivated
by bcth their involvement in the collaborative and the support they
get from each other, take the initiative to challenge the status
quo.

MATHEMATICS FOCUS

The eleven sites vary on the emphases they have given to
specific mathematics topics. Whers a group or person is available
to provide clear leadership in a specific area of mathematics, the
site has a more explicit definition of the mathematics it stresses
and che direction it is taking to affect what mathematics students
learn. In Cleveland, where the district mathematics supervisor is
very involved with the collaborative, a clear focus on problem
solving has emerged, <7ith an emphasis on integrating problem
golving into the mathoematics curriculum, In Pittsburgh, where the
district's associate director for mathematics is a membe. of the
collaborative's decision-making group, the mathematics focus is an
extension of district initiatives; these nave included integrating
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calculators and computers into the curriculum and encouraging
teacher involvement in selecting the Algebra I textbook. In the
Twin Cities, where there is strong involvement of university and
college mathematicians in the governance of the collaborative, the
focus is on problem solving; Summer Institutes are directed at
helping teachers become better problem solvers.

Other collaboratives have depended heavily on teachers and
teacher committees for input on the areas of mathematics thav
should be stressed in project activities. In these sites, the
mathematics focus has included a variety of topics rather than
centering on a specific theme. Durham, influenced by the tezcher
Steering Committee, has developed networks for teachers of algebra,
precalculus, and geometry to provide an opportunity for colleagues
teaching the same course to interact. In Los Angeles, department
teachers have defined the direction to be taken by their group.
Teams of teachers and business and university associates have
planned workshops focusing on applications of mathematics and such
topics as discrete mathematics.

Across sites, some general directions and issues are emerging
as the collaboratives develop and work with the Technical
Assistance Project. Equity in the classroom, an issue which
involves differentiation in classes taken by particular groups of
students, is clearly a concern at many sites. Problem solving has
been, and will continue to be, an important mathematics focus
acress sites; in some instances, the collaborative has begun to
influence the district curriculum and the ways in which teachers
present mathematics as problem solving. A third issue focuses on
technology in the classroom. In Philadelphia, for example, the
collaborative is actively involved in working with teachers to help
them use computers in the newly developed third-year mathematics
course, Applications in Mathematics. All sites have included, to
some extent, real-world applications of mathematics by inviting
users of mathematics to make presentations or by including the
issue as a key Summer Institute topic. In San Francisco, the
Exploratorium worked with teachers to define the mathematics
applicable to several exhibits. Another mathematics focus adopted
by many of the sites involves the need for inclusion in the
mathematics curriculum of more discrete mathematics, probability,
and statistics. Many sites, such as St. Louis and Memphis, have
invited speakers on discrete mathematics to address groups of
teachers. A final mathematics focus of concern to a number of the
sites involves increasing the effectiveness of efforts to make
needed changes in the teaching of the traditional mathematics
courses of Algebra and Geometry. Impetus for such improvements has
resulted from increases in graduation requirements at many sites,
including New Orleans, where students must complete Algebra 1,
Geometry, and Algebra 2 for graduation,

The collaboratives have provided teachers with an impressive
array of activities that have the potential of shaping the
curriculum in ways identified by national organizations for reform
of the mathematics curriculum. It is the role of the Technical
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Assistance Project to apprise key people at each of the sites of
the latest reforms. Collaborative teachers' increased awareness of
current developments in mathematics education, locally and
nationally, is a clear outcome of the UMC project. This new
awaceness has been developed through a variety of means, including
workshops, institutes, newsletters, symposiums, and presentations.,
At this stage of project development, it is difficult to identify
how teachers are responding to the many activities and whether
their expanded awareness has impacted on the curriculum. Only a
few of the sites have developed a clear vision and a definite
strategy for taking advantage of teachers' increased knowledge of
nathematics to affect the curriculum. In some collaborative sites,
a weak link between the collaborative and the local school district
makes it premature to even entertain such a vision.

Overall, a strong mathematics focus, which addresses issues of
what it means to know mathematics and what mathematics should B&
included in the curriculum, has not evolved in the collaboratives.
In most sites, collaborative efforts involving mathematics have
been directed at creating topics for discussion or reasons for
hringing people together rather than at creating a focus for
curriculum change. Through project activities, however, teachers
and others .are becoming more aware of trends in mathematics
education, needed change in emphases for the secondary mathematics
curriculum, and applications of mathematics. But only the
awareness stage has been resached, with most sites only on the edge
of the current mathematics education reform movement. Some
collaboratives have made more progress than others in assuming a
strong mathematics focus. These are collaboratives that benefit
from having someone with a styong mathenatics background or
interest in curriculum change who is actively involved in the
collaborative. Collaboratives that are funded through a
mathematics or mathematics education agency or that have the active
involvement of the district mathematics supervisor senerally have
made more progress toward having a mathematics focus than the
others.

True collaboration will result in teachers working with one
another and with tiie larger mathematics education community toward
lasting change in their own school systems and in the mathematics
curriculum. Today, instances of collaborative impact are easily
identified., At some sites, teachers are using the Geometric
Supposer with skill and confidence, while at others. they are
devoting new energy and effort to teaching their students problem
solving. But significant change that raises the mathematical
knowledge of large numbers of students to better prepare them to
meet the challenges of the future will require true collaboration
among teachers, district administrators, and other professional
users of mathematics. The groundwork has been laid. The sites
must now establish permanent structures that will wield a lastiag
influence on teachers, students, and the mathematics curriculum.
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IV. FINAL COMMENTS

As the UMC project continues into its third year, a brief
review of its progress reveals a series of significant successes
that, taken together, form the foundation of a far-reaching network
of new energy and enthusiasm for mathematics education in our
nation's inner-city secondary schools,

Collaboration is catching. Participants in the Urban
Mathematics Collaborative enterprise, from all sites and all
supporting groups, have experienced a growing sense of community.,
Bureaucratic and institutionalized barriers are being removed.
People are planning and working together. And -hings are
happening. Through the energy and effort of individuals who are
concerned and committed to education, changes are being made in the
professional lives uf teachers and in the educational experiences
of their students. The project continues to be exciting,
enriching, and challenging for the participating tecrchers, for the
staff of each project, for the Technical Assistance Project, and
for the staff of the Documentation Project.

Tensicns in sites have existed as the collaboratives mature
and gain strength through the relationships being formed.
Collaboratives function within a context that is complex and
influenced by many forces. Existing conditions, district policies,
or state mandates are sometimes in direct conflict with the
collaborative goals or operations. Progress is being made in
removing some of these barriers by increasing the i.volvement of
district administrators in collaborative planning or having the
collaborative gain an identity as a force that can challenge
existing practices, Having some district administration
involvement, whether by a district mathematics supervisor or some
other administrator, in collaborative decision making and planning
helps to remove existing barriers between the collaborative and the
district. When these people have not been as involved, problems
have occurred.

The length and breadth of this report is testimony to the many
activities that have been generated through the UMC project. In
the more mature sites, a critical core of committed rarticipants is
forming and beginning to have an impact. At the newer sites, the
collaboratives ure gaining community recoguition and making needed
adjustments iu their management and organizational structures. The
Technical Assistance Project has fostered networking among the
sites and has apprised the collaboratives of current developments
and activities in mathematics education. A significant change in
the past year involved the emergence of a national identity and a
growing recognition of the UMC project's existence, efforts, and
fuals., People have begun to approach the TAP, the Documentation
Project, and the Ford Foundation to work with or to become a part
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of the project. Those interested in teacher renewal and curriculum
reform are beginning to recognize the potential of the UMC project
for creating positive changes in the mathematics education of the
nation's imner-city youth.
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Four general remarks should be made about the project as a
whole, and about the process of documentation. First, the impact
of a broadly based support network provided by the UMC project
cannot be discounted in interpreting the development of the
individual collaboratives. The Ford Foundation project monitor,
Barbara Scott Nelson, and the staffs of the Technical Assistance “
Project and the Documentation Project have each contributed to and
collaborated with all of the sites. The Ford Foundation's
requirement that the collaboratives seek matching funds and become
financially independent has provided an opportunity for the sites
to evolve, to adjust as needed, and to initiate new activities; at
the same time, it has encouraged them to look ahead, to develop
community networks, and to concentrate on long~term planning. Dr.
Nelson's ability to communicate with the sites and to foster their
progress and development nas provided encouragement and insight on
a wide variety of occasions. As a representative of the
prestigious Ford Foundation, Dr. Nelson offers the collaboratives
public visibility and the political clout that can open school
district doors or bring large numbers of new participants to a
gathering or reception,

The Technical Assistance Project has sponsored activities for
the collaboratives, has fostered networking among the sites, has
convened meetings of key site representatives, has kept the sites
informed of the status and direction of mathematics curriculum
reform, and has acted behind the scenes to address problems at
individual sites.

The Documentation Project provides each of the collaboratives
with a broader view of its place in the overall UMC project. It
offers an objective but attentive audience, with information and
comments on how other sites are dealing with similar issues, and
advice on problems common to all sites. The staff also provides
professional expertise in mathematics education when such input is
requested. In many sites, the on-site observer has assumed a
leaderchip role that surpasses that of a reporter or recorder of
events,

The eleven collaboratives do not operate in isolation, but
depend on a support network that is both influential and valuable,
In generalizing the concept of collaboration and in suggesting to
other cities how they may develop their own collaboratives, the
existence and role of the support network is a critical
consideration. An important question is whether the existence of
such a broadiy based support network is essential to collaborative
success,

A second issue that merits consideration involves change,
reioim, and the enhancement of the teaching profession. As we
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document collaborative development and progress, with special
attention to the process of change, it is essential to understand
the social and political contexts in which each site operates, and
the level of effective leadership available in each collaborative
community. The impact of an individual school district, economy,
community, funding agency or set of ttaditions on the nature and
success of each site cannot be overestimated. As evidenced by the
wide array of successful events and widespread progress described
in this report, collaboration takes many forms; individual sites
have managed to draw on the unique strengths and experiences of
taeir own leadership to mezke change happen.

To date, that change has largely occurred at an individual
level. As a result of their collaborative participation, a number
of teachers at each site appear to view their profession
differently., Certain teachers have changel the mathematics they
teach and the methods they use. Others feel a part of a larger
group of mathematicians. Some mathematics departments are now
working as cohesive units rather than as individuals to achieve
their goals. Nonetheless, change at a district-wide level is
difficult to detect. It is possible that the collaboratives will
affect most significantly the professional lives of individual
teachers. It may be that two years is too short a time for
system-wide changes to emerge. Or, it could be that significant
change occurs in small increments that accumulate over time. The
duration of the UMC project and thz ongoing documentation of its
development will provide insights into the process of change, The
deta and cbservations collected during the project's first two
years foric a rich base of information about the context,
individuelis, sud activities of the collaboratives. As the more
experienced sites begin addressing issues of permanence, this data
base wiil wuable us tc detect changes in individuals, in the
curriculur, and ip the evstem.

A thurd topic of ceoncern focuses on documentation and how our
vinw of the process has changed since 1985, Initially,
dvcumentation wae viewed as monitoring and reflecting on site
developments. Data and information weze collected as the ba~is of
inferences about collaboration and its effect on the profez . of
teaching. In the process of coliecting information &nd wricing
reports, however, the Documentation Troject's role has become
increasingly interactive. Documenters on site visits frequently
answer questions or clarify issues in discussions with teachers or
collaborative staff, Simple objective documentation, without such
interaction, runs the risk c: neglecting a valuable opportunity to
learn moxe about collaborative developmen* and participants' views
of it. As we interact with each sits, i. is essential that we
achieve a balance between sharing i.formation as a means of
garnering sharper insighte into the collaborative's problens and
progress, on the one hand. and offering solutions and opinions
based on our broader knowledge of the experiences of all eleven
sites, on the other.
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Interaction is of particular importance in writing the summary
reports for each site. At times, we were short of information or
made observations that conflicted with those of site participants.
Reviewing the report with the project directors and coordinators
fosters new insights, provides more extensive information, and
sometimes enables the documenters to offer a different perspective
to collaborative staff.

Key to the success of the documents3ion effort has been the
work of the on-site observers. In seeking out people to interview,
attending activities and meetings, and responding to our requests
for information, the on-site observers provide an essential record
of collaborative events and administrative processes. Isolated
instances in which an on-site observer has been unable to serve
this function highlighted the invaluable nature of this
informational 1link between the collabc-ative sites and those
responsible for charting their development.

During the documentation process, an effort is being made to
gather information from as many sources as possible in order to
achieve a broad perspective. The professionalism survey provides
information about teachers as a group, while the teacher interviews
conducted by the on-site observers help to validate the information
from the survey and provide a more extensive explanation of survey
results, The site visits offex the opportunity to talk with
teachers and to probe particular issues, including how teachers
view tlremselves as professionals. Individual case studies t -~
will be conducted during 1988 will add to our pool of information
by revealing the impact of the collaborative on individual teachers
or specific events.

Finally, discussion of the impact of the UMC project must also
include mention of the project's effect on the staff of the
Documentation Project. After more than two years of observing the
ways in which cooperative effort can produce unexpected successes,
we have begun to incorporate the collsborative concept into other
aspects of our professional lives. Just as vital to our own sense
of professional enrichment has been the increasing respect and
personal interest we have developed for each of the eleven
collaboratives and the people who are working so hard to make them
succeed. All of the documenters have taught and have been
professionally committed to work in education for a number of
years. But involvement in the UMC project has provided a new
perspective on what it means to be a teacher in an inner-city
school, and a new awareness of the number of very committed
professionals who are teaching there. Many are working under
less-than-desirable conditions-—low pay, long hours, large absentee
rates, students with a wide variety of social problems. And yet,
when asked why they teach, these teachers inevitably respond that
they like working with their students and would not want to do
anything else. Asked why he was teaching, one teacher replied,
"Nobody ever asked me that before. I guess it is because, while in
school, the adults I most admired were my mathematics teachers."
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Collaboration is working. The progress achieved since the
project inception in 1985 suggests the possibilities; continued
efforts and expanded networks in the months to come can be expected
to further enhance the professional lives of inner-city mathematics
teachers, to enrich thz mathematics education of their students,
and to provide a role model to other cities. 1he effects of the
spirit of coliaboration are extraordinary.
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APPENDIXES

SUMMARY REPORTS FOR THE ELEVEN URBAN MATHEMATICS COLLABORATIVES
AND FOR

THE TECHNICAL ASSISTANCE PROJECT

A. Cleveland Collaborative for Mathematics Education
(C™E)

B. Durham Collaborative: The Durham Msthematics Council

C. Los Angeles Urban Mathematics/Sc.=nce
Collaborative (LAUM/MC)

D. Memphis Urban Mathematics Collaborative

E. New Orleans Mathewatics Collaborative (NOMC)

F. Philadelphia Math Science Collaborative

G. Pittsburgh Mathematics Collaborative

H. St. Louis Urban Mathematics Collaborative

I. San Diego Urban Mathematics Collaborative

J. San Francisco Mathematics Collaborative

K. Twin Cities Urban Mathematics Collaborative

L. Technical Assistance Project (TAP)

The following reports are brief summaries of each of the eleven
urban mathematics collaboratives funded by the Ford Foundation as
well as of the Technical Assistance Project. Although the reports
were prepared by staff of the Documentation Project, the content of
each report was approved by the project.




SUMMARY REPORT: 9
CLEVELAND COLLABORATIVE FOR MATHEMATICS EDUCATION (C‘HE)

by

Urban Mathematics Collsborative Documentation Project
University of Wisconsin-Madison

PURPOSE OF THIS REPORT

This report summarizes che activities of the Cleveland
Cellaborative for Mathematics Education during the 1986-87 schoo.
year. The report is intended to be both factual and interpretive.
The interpretstions have been made in light of the long-term goal
of the Ford Foundation to increase the professiomal status of
mathematics teachers in urban school districts and the way in which
the activities of the collaborative during the past year have
evoived in order to reach that goal.

The information presented in this report came from the
following sources: the proposal submitted by the Cleveland
Collaborative to the Ford Foundation for the continued funding of
the collaborative; documents provided by the project staff; monthly
reports from the on-site observer; the meeting in San Francisco in
October, 1986, of reprcsentatives of all of the projects; the
directors' meeting held in St. Louis in January, 1987; meetings
held during the annual NCTM conference in April, 1987, in Anaheim,
California; survey data previded by teachers; and five site visits
by the staff of the Documentation Project.
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CLEVELAND COLLABORATIVE FOR MATHEMATICS EDUCATION (CZME)

A. Purpose

The purpose of the Cleveland Collaborative for Mathematics
Education as stated in its proposal for continued funding is:

1. to provide professional enrichment opportunities for
teachers;

2. to provide opportunities for teachers to increase their
understanding of mathematics and its current
applications; and

3. to facilitate sharing, communication, networking, and
collegiality among teachers and mathematicians from
business, industry, and higher education.

To accomplish these goals, CZME has developed a four-year work
plan in cooperation with the Cleveland Public Schools and
participating teachers. The plan specifies participants and
outlines activities designed to enhance the collaborative's efforts
to advance and reform the secondary school mathematics curriculum
of the Cleveland Public Schools.

B. Context

Seyeral factors impacted on the educatioual environment in
which C operated during the 1986-87 school year. Four in
particular affected collaborative development.

First, in June, 1986, Superintendent of Schools Ronald Boyd
was asked to resign due to his lack of leadership in a tense and
difficult political environment. 1In August, Alfred D, Tutela was
named the new superintendent. Tutela had served as interim
superintendent after the death of Fred Holiday in 1985. Mr.
Tutela, who has a reputation for being bright and tough, has been
in the school district for seven years.

Superintendent Tutela has exhibited support of the
collaborative by attending one of its events. He acknowledged the
dedication of those involved, and indigcated that he was willing to
listen to ideas and suggestions from CEME without conceding his

full agreement on all points, Superintendent Tutela has been quick
to articulate his initiatives and priorities, which include an
early retirement buyout for 400 teachers, introduction of the
"Scholarship in Escrow" program, and the need to repair buildings
and plants,
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The early buyout program for teacher retirement would open the
door to employment of new teachers and, it is argued, would save
money in the longer term. The Board of Education has approved 414
buyouts, representing the retirement of teachers with an
accumulated 12,000 years of experience.

The Scholarship-in-Escrow program is a student incentive
program supported by the school board. The cost of part of the
superintendent’s plan for the five-year program will be $2 million
per year, Students in grades 7-12 wiil be paid for receiving good
grades on their report cards: $40 for each A, $20 for each B, and
$10 for each C. The money will be held in an accumulating fund to
assist students in the payment of college fees. The program
focuses on the student rather than on the teacher: if the student
works harder, or better, the educational problem will be solved.
While such a strategy may contribute to a solution, there is some
concern that this approach overlooks the role of teachers.
Additionally, teachers are concerned that paying for good grades
will put pressure on teanchers to inflate grades. The Scholarship~
in-Escrow program is part of a comprehensive policy to deal with
the Ligh dropout rates in the district, currently 44 percent for
white students, 38 percent for Hispanic students and 34 percent for
black students. It is believed that local employment will shift,
with mechanization replacing unskilled workers, so that by 1990,
75 percent of local jobs will require post high school training.

Many buildings are in poor repeir due to age, faulty
construction, and asbestos usage. Capital improvements to 135
facilities will cost $60 million over the next five years. The
district budget faces a projected deficit due to cuts in both local
property tax revenues and in state funding allocations. To offset
this decline in income, Superintendent Tutela has proposed an
operating levy of 8 mills, and a bond issue of $60 million. The
levy, which has the strong support of the mayor, will be voted upon
in August. The school board and the teachers' union support the
levy and bond issue, as well as the capital improvements. The city
council is divided on the issue.

Public reaction to Superintendent Tutela's performance has
been positive; he has been credited with making progress with
court-ordered desegregation, establishing a labor truce in the
district, dealing effectively with the transportation problems
which have accompanied busing, and having a stronger professional
rapport with the school board than did several previous
sur>rintendents. A sampling of comments from school observers
indicates that the district is much improved a year after Tutela
was hired by a unanimous school board.

A second factor that impacted on the collaborative was the
adoption of “he middle school concept by the Cleveland Public
Schools in September, 1986, which resulted in moving the ninth
grade into the high school. Based on seniority, mathematics
teachers were offered the opportunity to stay at the middle school
or to move to the new high school program. As a result of this
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upheaval, many mathematics tei.chers were teaching mathematics
courses they had never taught or had not taught in many years., The
need for teacher in-service became apparent,

Third, in May, 1986, it was announced that each of the twelve
comprehensive high schools in Cleveland wousd participate in an
effort to win a "Magnet School Assistance Grant" from the federal
government. Each school could qualify to receive up to $20,000 for
such purposes as teacher in-service, personnel costs, and teacher
and student supplies. Grant requests were required to relate to
specific themes that were developed by teacher teams at each high
school, with at lzast one of the themes related to mathematics.
Ultimately, the district's grant proposal was rejected by the
federal government, but many positive activities occurred during
the 1986-87 school year as a result of the competition.

Fourth, in December, 1986, the Cleveland Education Fund
received a three-year grant from the Carnegie Corpora*ion of New
York to establish the Cleveland Science Collaborative. Joe Flynn
was hired to be the full-time coordinator at the science
collaborative,

The organization of the district itself has impacted on the
collaborative's development, affecting its relationships with
district personnel and with the staff in individual buildings.
First, the district is largely decentralized, with expenditures
controlled by principals. Curriculum supervisors submit suggested
lists of equipment for purchase to principals but do so without
budgets. Principals work .sithin their individual budgets and
establish their own priorities, with input from teams of teachers.
Thus the collaborative must, to a large degree, depend on good will
at the school building administrative level. If, for example, the
collaborative were to produce sets of curriculum materials, the
decision to purchase them would rest with school principals rather
than with the central administration. Second, the union contract
stipulates that teachers cannot be required to attend training
sessions and must be paid for any sessions they choose to attend,

C. Development of the Collaborative

The proposal for refunding CZME, which was submitted in May,
1986, and funded as of September 1, 1986, reflected the initial
success of the project's activities and the favorable response they
received from teachers. The proposal discussed building upon these
successful activities; no major restructuring or redirection of the
project was proposed, nor did any seem warranted.

Paula C. Fay continues to direct the collaborative project,
Harriet Jakob, the project coordinator, resigned in June, 1986, to
attend medical school. She was temporarily replaced by Bryan
Powers, who had taken early retirement from the district after
having been a secondary science teacher consultant for several
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years. In December, 198A, Suzanne Haggerty was hired to assume the
coordinator's position. Ms. Haggerty is a senior at Oberlin
College, with a major in mathematics and a minor in computer
science. Robert Seitz, a mathematics teacher in the Cleveland High
Schools, is the on-site observer and the editor of the
collaborative newsletter.

During 1986, the U.S. Department of Defense and Aetna
Insurance Foundation were identified as sources of collaboratiye
support. In October, 1986, Aetna representatives joined the C
Advisory Board and awarded the collaborative a $22,000 grant. The
Department of Defense committed itself in January, 1987, to helping
the collaborative identify written mathematics resource materials.
In addition, the DOD offered to arrange a visit to defense
facilities for Cleveland mathematics teachers to receive training
on the mathematics background needed by graduates in order to take
advantage of military career opportunities,

Advisory Board

A thirty-two member Advisory Board oversees the operation of
CZME. Members of the Advirory Board include scientists; engineers;
mathematicians; educators (secondary and post-secondary); and
professionals in finance, accounting, and applied mathematics
(product design and technological advancement). Seven Cleveland
Public Schools mathematics teachers and the Zieveland Public
Schools supervisor of mathematics also serve on the bnard. A loc:l
professional society (The Greater Cleveland Council of Teachers of
Mathematics) and another educational project (EQUALS) also are
represented. The flexibility of the board structure permits and
encourages the addition of new members as needed; new members are
accepted by the consensus of present members. All Advisory Board
members serve three-year terms, and successive board or committee
terms are allowed.

The Advisory Board met four times during the 1986-87 school
year, in September, December, February and May. At the December
meeting, four new members to the Advisory Board were welcomed.
They included one member from the Department of Defense, two from
Aetna Life Insurance, and a professor from Kent State University.
In May, 1987, it was announced that the president of Richard
Fleischran Architects had joined the Advisory Board.

Teacher Advisory Board (TAE,

A Teacher Advisory Board, composed of eleven teachers, was
established in January, 1986, to discuss the needs and goals of
Cleveland's secondary school mathematics teachers and to develop
short- and long-range plans for C°ME actiyities. Members of the
Teacher Advisory Board were selected by C“ME, in consultation with
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the Cleveland Public Schools supervisor of mathematics, based on
their pattern of participation in C“ME's programs and on their
dedication to excellence in mathematics education in the Cleveland
Public Schools. Richard Wittman, a mathematics teacher at an
intermediate school, volunteered to act as spokesperson for the
leacher Advisory Board; he described the board as having some "real
movers and shakers." The Teacher Advisory Board met once during
the 1986-87 school year to discuss future activities of CZME.

D. Relationship with Other Local Initiatives

In contrast to some of the other collaborative sit 8, there
were very few projects in Cleveland for teachers when C‘ME was
funded in 1985. Thus, it had no competitors for teachers' time and
attention. This situation, however, may change as a result of the
establishment of the science collaborative.

Three proposals were funded during 1986-87 by the Ohio Board
of Regents; when combined, these grants will provide more than
$140,000 for programs geared to mathematics and science teachers,
The proposals were written by other agencies to support the goals
of the collaborative and will be funded directly through the
college and university. The first proposal, submitted by Cuyahoga
Community College, is directed towards both mathematics and science
teachers.

The second proposal, submitted by Baldwin-Wallace College, is
designed to provide help to underprepared seventh- and eighth-grade
mathematics teachers in “he areas of problem solving, technology
and content. A retirement buyout, effective in June, 1987, coupled
with a critical teacher shortage in mathematics nationwide, assures
that most teachers of intermediate school mathematics in Cleveland
public and private schools during the 1987-88 school year will be
underprepared. These teachers will hold valid K-8 certificates,
vhich require tetween zero and three lower-division college-level
mathematics courses,

The third proposal, submitted by Cleveland State University,
provides a $76,000 grant to support two three-week courses during
the summer of 1987, one in algebra and one in analysis. Teachers
will receive four graduate credit hours upon successful completion
of this training. While the collaborative was a prime mover in
planning the courses, only two of the forty teachers involved were
from the Cleveland School District. Because the courses were
scheduled during the summer, they were in direct competition with a
number of collaborative activities.

Other professional development cpportunities and incentives
are offered to the Cleveland Publfc Schools mathematics teachers by
local colleges. The collaborative has cooperated with Oberlin
College to offer teachers workshops on problem solving. as well as
other special programs. In addition, Oberlin Teachexs Academy has
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granted a set of full-tuition scholarships to mathematics teachers.
Lorain County Community College conducted a four-seminar series in
Advanced Technologies for mathematics teachers.

-The Jleveland collaborative has served as a catalyst to
teacher involvement in activities offered by other local agencies,
For example, after the Teacher Advisory Board suggested a consumer
mathematics course last year, the school district organized a
committee of five teachers to work during the summer of 1986 to
develop a curriculum that would replace shop mathematics and senior
mathematics in the schools. The course emphasizes real-life
applications and computer usage and will be taught in grades 10-12
with general mathematics as a prerequisite. The formation of this
committee under the leadership of Bill Bauer, the distrist's
mathematics supervisor, is an example of the interactive
relationship between the collaborative and the school district.
Furthermore, the collaborative has helped to identify materials for
the new course, includiag a videotape series. Most of the tapes
will be obtained from the Public Broadcasting System through a
joint effort of the collaborative and the school system, but some
local production also is planned. Curriculum development for the
consumer mathematics course was aicad substantially by the busipess
and industry contacts established through the collaborative. ¢
also purchased a one-year newspaper subscription for all classes of
consumer math,

The MathCounts contest, now in its fifth year, is another
example of the collaborative's role as a catalyst, MathCounts, a
combination coaching and competition program, is designed to
address the problem of declining math skills among students at the
precollege level. Students compete in both written and oral
matches on such topics as probability and statistics, linear
algebra, and polynomials. The program is funded in the State of
Ohio by Standard 0il, and sponsored by NASA, NCTM, National Society
of P-ofessional Engineers, CNA Insurance Companies, and the U.S.
Deparcment of Education. Judges for the contest are supplied by
John Carroll University and Baldwin-Wallace College. 1In 1986, the
Cleveland School District had two teams entered with collaborative
support. In 1987, the number of participating teams increased to
fifteen.

The EQUALS program in Cleveland is offering a 30-hour
in-service program aimed at attracting and retaining females and
minorities in mathematics, EQUALS, which is affiliated with a
national project, is locally sponsored by the Greater Cleveland
Educational Center. It receives funding from a number cf sources,
including the Cleveland Foundation. In the collaborative budget,
$1,000 was allocated to contribute to EQUALS' "Close The Lid Boxes"
project, which is aime. at producing manipulative materials. To
date, this money has not been used.

In November, Biil Bauer, the mathematics supervisor for the
Cleveland School Distric.; Bob Seitz, a high school mathematics
teacher and the collaborative's on-site observer; and Dick Little,
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the chair of the Advisory Board, attended a Yale conference on
educational collaboratives. Fred M. Hechinger, the president of
the New York Times Co. Foundation, was keynote speaker. The
Yale-New Haven Collaborative, a Carnegie~funded science
collaborative, was experiencing funding problems due to its lack of
a strong link with industry. Many questions were directed at the
repiosentatives from Cleveland, as the Cleveland mathematics
collaborative is viewed as being quite successful in this regard,

E. Project Activities

CZME's goal is to provide enrichment opportunities for
teachers in industrial and university settings, to provide
opportinities for teachers to engage in independent learning in
advanced mathematics, to increase teachers' understanding of
current applications of mathematics, to increase teacher
collegiality and to eliminate barriers to professional
collegiality, to offer opportunities to teachers for intellectual
stimulation and renewal, and to provide teachers with opportunities
to learn new approaches to mathematics instruction,

During summer 1986 and the 1Y86~87 school year. CZME offered a
wide variety of in-school, out-of-school and networking activities
for teachers. The Cleveland Education Fund also sponsored a series
of luncheons for business ecaders in the community, at which the
collaborative's work was _eatured. A number of activities
sponsored by other institutions also offered significant
opportunities to area mathematics teachers. The collaborative
supported these related activities by publicizing the events and in
some cases, providing teachers funds to allow them to participate.
These activities are described in this section, Activities
directly sponsored by the collaborative are listed first, followed
by activities fg; which the collaborative provided active support,
In all cases, C°ME served as a vital, proactive link between
Cleveland mathematics teachers and a wide range of professional
enrichment opportunities available to them.

Calculator Workshop

On September 13, an in-service workshop for intermediate
mathematics teuchers was held at the Hilton Inm. The wcrkshop was
designed to help teachers feel comfortable working with calculators
and with integrating them into the curriculum; it was the first
Systemetic calculator curriculum to be introduced in the Clevegland
Public Schools., Fifty-one intermediate teachers attended. C“ME
plans to assist in developing, disseminating, and implementing new
units and activities developed as a result of the in-service
training. These calculator activities will pe integrated into
intermediate and high school courses. A make-up workshop for an
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additional fifteen teachers who were unable to attend the initial
workshop was held November 18,

The calculator project exemplifies CZME's creative funding
techniques, The Cleveland Education Fund paid ¢5,000 for the
calculator materials; the Cleveland Public Schools paid teachers
for their attendance at the in-service training sessions; and the
State of Ohio paid for three natjonal trainers, a facility and
refreshments.

GCCTM Display

The collaborative sponsored a display area at the fall meeting
of the Greater Cleveland Council of Teachers of Mathematics
(GCCTM). Staffed by secondary school mathematics teachers from
Cleveland Public Schools, the display disseminated inf’ rmation and
materials and promoted networking and col%egiality in an effort to
strengthen the link that exists between C“ME and GCCTM.

Dinner Symposia

During the 1986-87 school year, the collaborative sponsored
two Higher Education and Business/Industry Symposia. The symposia
were designed to meet two primary goals: (1) to provide teachers
with a forum for dialogue and interaction with their peers and with
representatives of business, industry, public institutions, and
higher education; and (2) to provide teachers with insights into
current and future mathematical applications and topics,

Case-Western Reserve and IBM. On December 2, Case-Western
Reserve University hosted and IBM sponsored an evening of
mathematics f-: Cleveland mathematics te. ~hers. Sixty-three
mathematics teuchers attended the symposium, along with thirteen
members of the C'ME advisory board. Dick Baznick (special
assistant to the president) began the evening with a welcome to the
teachers ana a brief overview of the evening's activities; teachers
then had the opportunity to attend one of three concurrent
sessions. Their options included: 1) Mathematics in Business-—-A
tour of a microcomputer laboratory at the Weatherhead School of
Management, hosted by Dr. Miles Kennedy; 2) Artificial Intelligence
and Robotics--A visit to the Center for Automation and Intelligent
Systems Research; 3) Probabilities in Everyday Life--A visit with
Dr. John McGervey, Professor of Physics at C.W.R.U. and author of a
recently ovublished book on this topic.

Following these sessions, teachers, university professors,
business representatives, and members of the Advisory Board
gathered for cocktails before dinner. After dinner, Dr. Philip J.
Davis, professor of mathematics at Brown University, discussed
"Napoleon's Theorem: The Importance of Geometry." Dr. Davis'
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presentation emphasized the importance of the mathematics teacher
as a motirator to students. The entire program was well received
by the teachers.

National City Bank Operation Center. On May 6, 1987, & dinner

symposium was held at National City Bank Operations Center,
Thirty-nine teachers toured the Center and heard Dr. Kenmneth
Cummins of the Department of Mathematical Sciences, Kent State
University, speak on "Helping to Motivate Students in the Study of
Mathematics." Dr. Cummins suggested using physical materials or
instruments to show mathematics at werk, and using mathematical or
arithmetical oddities, historical tidbits, and effective
methodology and approaches in teaching. The teachers' evaluations
indicated that they appreciated Dr. Cummins® presentation and
enjoyed the tour of the National City Bank Operations Center and
the discussion of the mathematics of banking,

Teachers were integrally involved in the planning of this
activity. Two teacher-members of the Problem Solving Standing
Committee toured the facility prior to the function. They spent
time with the presenters, and reached an agreement on what content
would be relevant for teachers to hear about while on the tour.
These teachers alsc developed a packet of problems that was
distributed to other teachers on the day of th. visit,

One teacher commented, "Excellent! Dr. Cummins was great,
really relevant material and motivational. Collaborative
activitizs give a sense of worth to teachers." Another said,
"[This was] one of the best presentatinns. It was down to earth...
what I am preparing my kids for. Well designed and prepared."
Although the teachers enjoyed the symposium and thought it was
worthwhile, some felt that it was too long, particularly after a
full day of teaching.

Supe: “:.tendent of,Schools Al Tutela attended the dinner
symposium, the first CZME activitr in which he participated.
Tutela noted that the teachers' attendance at events such as the
symposium indicated their dedication and their commitment to
quality education in Cleveland.

The dinner symposia were among the most popular of CZME
activities. Teacher evaluations suggested that a major factor in
the 'symposia's success was thaz i2ey provided an opportunity to
"talk with colleagues." Other positive features listed included
the tours, the exposure to the uses of mathematics in business and
industry, and the distribution of free materials.

Algebra Competition

The First Annual CZME Algebra Competition was held at John
Carroll University on May 16, 1987. The contest was designed to

64

.,




E R IS

A-11

prumote mathematics through competitive events, and to help
encourage teachers to cover the breadth of content specified by the
curriculum. Twenty-seven teams from sixteen schools participated,
for a total of 108 students and twenty coaches. Any student
enrolled in Algebra I was eligible to compete. Students were
erthusiastic, and both students and teachers enjoyed the event.
Every participant received a ribbon and an "I Am a Mathemagician"
t-shirt from the Aetna Foundation; certificates and refreshments
were provided by John Carrcll University. Teachers expressed their
belief that competition in an academic event was very helpful in
generating enthusiasm, and that visiting a college and hearing both
the university president and the mathematics departmunt chair speak
to the students was beneficial. One university professor noted
that: "The fact that we have gotten as many students as we have
practicing and participating, and that teachers have given their
time, shows that students are interested in wmathematics." It is
anticipated that next year, geometry and algebra contests will be
held, with John Carroll University again acting as host.

Oberlin College Mayfair Festival

As part of Oberlin College's Mayfair Festival, CZME and
Oberlin College jointly sponsored special activities for (leveland
Public School teachers on May 2, 1987. These activities, wh:.ch
were offered to teachers free of charge, included a tour of the
Oberlin campus, a tour of the art museum with a view toward
understanding the artist's mathematical problem-solving approach, a
reception in the museum courtyard, a dinner, and attendance at the
play, "The Miser," by Moliere. Due to conflicting activities, only
five CPS math teachers and one CPS supervisor were able to attend
the festival. All the teachers who attended felt that the event
was very worthwhile. Also in attendance were the Chair of the
Mathematics Department at Oberlin, Bob Young; Rudd Crawford; Dean
Wolfe, NDirector of the Oberlin Teachers' Academy; Suzanne Haggerty,
the C°ME coordinator; and teachers' guests,

Retirement Dinner

On June 4, 1987, a dinner was held honoring eleven retiring
mathematics teachers from the Cleveland Public Schools. It was
planned and implemented by the Math Teachers Resource Center of
C™ME. Each retiree received a plaque and a small gift. The event
was well received by the approximately thirty-five teachers who
attended. One teacher noted that it was the first time in his
memory that the mathematics department had been invited to this
type of event and remarked that it was refreshing to honor people
who have given many years of service to the school system. It was
suggested that such an event be held every year.

* o
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Teacher Scholarships

As part of its commitment to CZME, the Department of !
Mathematics at John Carroll University continued to offer tuition
scholarships to mathematics teachers in the Cleveland Public School
System. These scholarships covered tuition for university
mathematics courses, ranging from intrcductory calculus and
statistics to graduate courses in the department's Master of Arts
and Master of Science programs., Scholarships, awarded on a
competitive basis by a department committee, were granted to two .-
teachers during the 1986-87 school year. In the summer of 1987,
one teacher received a full scholarship for 6 credits of work in
the Master of Science Program.

The Martha Holden Jennings Foundation awarded a scholarship to
a Cleveland Public Schools mathematics teacher to attend a one-
week workshop on problem solving during the summer of 1986. The
workshop was led by Dr. Johnny Hill of Miami University.

Project Aavance

Project Advance was made possible by a grant from the Ohi
Board of Regents. The project represented a joint effort of CQME,
Cuyahoga Community College (CCC), Notre Dame College, John Carroll
University, the Cleveland Public Schools, and TRW. The project
provided an in-service experience for science and mathematics
teachers, giving them new concepts and approaches for relating math
and science teaching. The workshop was open to all area
intermediate school mathematics and science teachers. Two CPS
secondary mathematics teachers attended. The project was
coordinated by CCC, instruction was provided by Notre Dame College,
and two hours of graduate credit were provided through John Carroll
University,

Teacher Internships

The Cleveland's Teacher Internship Prcgram was established in
1980 to provide teachers with hands~on experience involving the .
mathematics used daily in business and industry. The program
organizes summer work placements for teachers in area husinesses or
industrial labs fgr which teachers receive a stipend. 1In the
summer of 1985, C coordinated ten placements in industry and, in
a parallel effort, identified one person for an internship at
Cleveland State University. In the summer of 1986, six teachers
were placed in industry internships, and one was placed at
Cleveiand State University. While the origina] two-year internship
plan anticipated a total of ten internships, C has generated
eighteen internship placements during that period. (Prior to
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CZHE's efforts, only one Cleveland Public Schools mathematics
teacher had been placed through CTIP.)

An internship generally lasts eight to ten weeks. In addition
to working at the corporation, teachers attend five to seven
Wednesday afternoon seminars during the summer and also prepare a
new learning project for their own classrooms. Teacher interns
enroil for one to seven graduate credits at CSU to earn credit for
these projects. Interns meet in October to share their projects.

During the summer of 1986, those who were first-year interns
received $500 per week, while those doing a second-year internship
earned $550 per week. Third-year interns received $600 per week
and fourth-year interns $650 per week. These amounts did not
depend on grade level or subject matter. Many of the teachers
participating in the 1986 programs had worked as interns in 1985.
In questionnaires completed by five of seven teachers who
participated in 1986, four of the five said they could integrate
their work experience directly into their teachins or into i1ae
mathematics curriculum. All five of the teachers stated that they
felt that curricular changes are needed if students are to meet the
expectations of future employers,

Fifteen Cleveland Public School teachers have been selected by
five cc.porations to serve as interns through Cleveland's Teacher
Internship Program during summer, 1987. Of the fifteen, seven are
mathematics teachers.

Cleveland Mathematics Teachers Resource Center

The Cleveland Mathematics Teachers Resource Center opened
Oc.ober 1, 1985, at the Metro Campus of Cuyahoga Community College.
Three Cleveland Public Schools mathematics teachers were hired to
establish and staff the Resource Center. Two of these three
positions were restaffed at the beginning of the 1986-87 school
year in order to provide several tcachers an opportunity to work at
the Center.

The Center provides Cleveland Public Schools mathematics
teachers with opportunities for training, collegiality and
information to enhance their knowledge and expertise as teachers.
The Center also serves as the hub of curriculum development, in-
service training, and collectinn and distribution of materials. It
provides consultation services and distributes a list of suggested
materials to each department chair in order to encourage
mathematics departments to obtain supplemental textbooks, supplies,
and materials such as calculators to Lclp teachers implement an
activities-based approach to mathemaEics instruction. In addition,
the Center publishes a calendar of C°ME  «tivities and relevant
information about other mathematics events sponsored by higher
education, tsiness, and industry, and distributes it to all
secondary school mathematics teachers in the Clevelari Public
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Schools. Packets of "teasers" and suggested classroom activities
highlighting problem solving are compiled by Resource Center staff
and distributed to teachers. During the 1986-87 school year, a
computer, laser printer, modem and graphics software were purchased
for the Center as part of a grant from Aetna Life and Casualty
Foundation. This enabled the Center to produce its calendar and
other flyers in~house.

Throughout the 1986-87 school year, the Resource Center
offered informative programs and workshops; it was also the site of
a variety of meetings, including those of the Test Construction and
Textbook Selection Committees, and School Mathematics Department
meetings. The Center is closed during the summer.

Betwe:n October 1, 1985, when the Center first opened, and
December, 1985, eighty-five teachers took advantage of its
resources. During the same months in 1986, the number of visits to
the Center increased to 243, and by the end of June, 1987, the
number of visits had increased to 473. Nearly all of these visits
were made by teachers. This clearly demonstrates that Clevelan.
teachers recognize the importance of the services the Resource
Center provides,

CZME Newsletter

During the 1986~87 school year, the collaborative quarterly
newsletter continued vo be distributed to teachers ar to Advisory
Board members., Three hundred copies of the spring newoletter also
were distributed to Clgveland area businesses. The newsletter
includes articles on C 's goals, descriptions of programs and
offerings to teachers, and recognition of teachers fo= both their
personal accomplishments and their participation in CME
activities. Bob Seitz, a Cleveland Public School mathematics
teacher and the collaborative on-sgite observer, edits the
newsletter,

Seminar in Advanced Technologies at
Lorain County Community College

The fourth seminar series in advanced technologies it Lorain
County Community College was held April 21-24, 1987. (The first
three seminar series were held in April and June, 1985, and in
April, 1986.) The five-day program was designed to broaden the
experience of selected high schooi mathematics teachers by enabling
them to participate in an optional introductory session on the IBM
PC, followed by a series of four 4-hour advanced technology
workshops in the areas of computer-aided giaphics and design,
computer nur2rl.al control of machinery, robotics, and statistical
control of processes and quality. Instructors presente . the basic
concepts of new technologies and highlighted the integral part that
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mathematics plays in each. Teachers devoted afternoons to
small-group work on lesson planning, so that at the conclusion of
the course participants were able to formulate and present plans
for further study in the technical area of their choice. In
addition to tuition grants and lunch allowances, teachers received
$100 stipends.

Five Cleveland mathematics teachers participated in the
workshop. Teacher evoluations were extremely positive. The
quality of content and instruction for each of the sessions was
judged "very good" to "excellent" by all participants. In general,
most teachers thought that the program was applicable to the high
school classroom and was useful in improving their teaching. One
teacher noted that "the information and illustration along with
classroom teaching, would provide students with a quality
education." Another wrote, "Good examples r:f industry to take back
to the classroom. A very informative workshop." A third teacher
mentioned that although it was not pertinent to math
teachers, . . . we in the Cle. :land system need to infuse the idea
of employability skills for students so the ideas were good."

Oberlin Problem-Solving Workshop

Six secondary school mathematics teachers received
collaborative funding to attend a workshop in problem solving at
the Oberlin Teachers Academy from June 6 to June 28, 1986. The
workshop was designed to sharpen teachers' skills, to help them
build a problem-solving library, and to guide them in preparing a
plan for classroom implementation. The seminars were taught by Dr.
Rudd Crawford, a mathematics teacher at Oberlin High School and the
director of the STELLA project in problem sclving--a project for
which he has received national recognition. Dr. Crawford is also
half-time instructor at Oberlin College.

All of the participants felt the workshop was worthwhile and
said they would apply what they had learned in their classrooms in
the fall, The teachers also stressed the value of meeting and
working with other matkematicians. One teacher said, "The activity
was excellent; I would advise it for everyone. It should be
mandatory fnr teachers who have not been in class for awhile."
Other comments included: "I would like to see every Cleveland
teacher exposed to this activity. I received an organizational
framework for giving non-routine problems in a systematic fashion";
"The experience is a rich resource for future planning i the
teaching of mathematics, for networking wicn other math teachers in
the Cleveland Area and for future professional growth"; and "I
think that the two-week workshop has been very helpful to me. It
gives me something concrete to take back and try in the classroom.
Our own problem-solving skills were increased also. The workshop
really motivated me to do more with problem solving."
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The collaborative paid the six teachers who atterded the
Oberlin workshop to spend two weeks organizing and further
developing the problem-solving materials, and to plan two one-day
workshops in August on problem solving for Cleveland mathematics
teachers,

At a meeting of the Advisory Board in February, 1987, Rudd
Crawford described the great enthusiasm of the Cleveland teachers
who had attended the Teachers Academy. He credited them as the
driving force behind dissemination of the problem-solving
mate~ials,

Problem-Solving In-service for Intermediate
and High School Teachers

The summer Oberlin problem-solving workshops were so well
received that the district decided to follow up with two, one-day
in-service programs for all Cleveland Publi~ School teachers in
grades 7-12; the programs were initiated by the teachers who had
gone to Oberlin. Bill Rauer, working with teachers and university
professovs, acveloped the details for the district-wide in-service.
A total of 137 of the 186 eligible mathematics teachers attended
one of the two days. On August 25, fifty-eight seventh- and
eighth-grade mathematics treachers, approximately 75% of those in
the district, attended the workshop, On August 27, seventy-nine
high school mathematics teachers, approximately 0% of those in the
district, attended.

The workshops' main purposes were to promote problem solving,
to foster collegiality among teachers, and to increase teacher
awareness of progzams and opportunities available to tham. At each
of the in-service sessions, Rudd Crawford of Oberlin College
explained his problem-solving techniques and gave each teacher a
box of fifty-one problems that were prepared by teachers who had
attended the two-week workshop held at Oberlin in June. Teachers
also received other curriculum materials, applications to join
professional organizitions, and a summary of anticipated
developments in tte Cleveland schools in the near future. An
overview of the collaborative and the activities it sponsors also
was presented,

The teachers seemed quite impressed with the workshop. Many
commented that it was the first time in many years that the
district had paid attention to mathematics teachers, had given them
a "big pictuxe” of the curriculum, or suggested specific equipment
or materials. Most of the evaluations were very gosd, with many
teachers expressing an interest in more workshops. Comments
included: "The session was very impressive, real needs were
systematically satisfied. Materials are very useful. and could only
be acquired personally with many hours of effort,

Congratulations"; "Forces me to do what I should do. Certainly
worthwhile"; and "I liked receiving immediately usable materials, s
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lot of structre for the year. Very good kickoff for the new
school year."

A make-up problem-solving in-service was offered on October 9
to those teachers who wevre unable to attend the original
in-service. Sixteen teachers attended.

The district will fund another session of the problem-solving
workshop during the summer of 1987.

Problem-Solving Weekend Seminar Series

Six weekend seminars s’milar to the Problem-Solving Summer
Workshop were scheduled at Oberlin Coliege during the 1986-87
school year. Sessions were offered October 3 and 4; October 31 and
Noveuber 1; November 21 and 22; March 6 and 73 March 13 and 14; and
May 8 and 9. Each session included a Friday dinner meeting, night
lectures, and a Saturday breakfast meeting with further sessions
lasting into the afternoon. Fifteen collaborative teachers
attended the first session, eleven attended the second and five
attended the third. The remaining places were filled by teachers
from neighboring districts. The reduction in teacher participation
during the spring semester can be interpreted as a reflection of
the need to refocus chis type of activity. By the end of 1986, one
quarter of the target population had taken part in the summer
wurkshop or weekend seminare.

Participants in the first workshop felt it was worthwhile,
although some believed there was too much to do in the short time
allotted. One teacher commented: "It was an opportunity to
exchange ideas with other mathematics teachers. It was refreshing
witnout being pressured on deadlines." Another observed: "The
concept is worthwhile--developing a long-term project that people
need help in. . . . I was rushed, should be longer than one
weekend. . . . I expected more on 'techniques' of teaching problem
solving!" After the second workshop, a teacher commented:

". . . I loved it because we work=1 together with other math
teachers, had a nice time, did real mathematics. . . . Teachers
were confident, a step ahead because of our August workshop."

Mixing with colleagues from outside the local system appeared
to add an important dimension to the activity., Teachers selected
to paillcipate in the sessions wrote problems that were added to
the bank of problems that had been distributed at the August
workshop.

As a result of the enthusiasm generated by ‘hese sessions, a
Problem Solving Standing Committee of Cleveland teachers was formed
to collect data about the use of the problems and to develop and
distribute additional problems. A survey of teachers was conducted
to determine what needs were not being met.
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Baldwin Wallace Workshop

In October, thirteen intermediate school teachers were
selected to attend workshops on the implementation of
student-centered activities. The workshops. which were offered
every Wednesday for ten sessions through the months of October,
November and December, covered topics related to the incorporation
of MathCounts into the . .rriculum. Dr. Richard Little, who is a
professor of mathematics and computer science at Baldwin-Wallace
Cgllege, a judge in the MathCounts contest, and chairman of the
Y Advisory Board, planned the workshops in consultation with the
Cleveland Public Schools supervisor of mathematics. Six teachers
earned three hours of college credit for their participation.

’

Conference on Computers in Secondary School Mathematics

Two teachers from the collaborative were selected to attend a
six-day conference on computers and secondary school mathematics.
The conference, held at Phillips Exeter Academy in New Hampshire in
June, 1986, focusei on the impact and application of the computer
on the cvrriculum. Funding for the teachers was provided by the
Technical Assistance Project at the Education Development Cer :er,
Inc. After returning from the conferetac:, one of the teacher held
workshops for colleagues at the Mathematics Teachers resource
center c¢n the use of a program he wrote to replace the grade book.
The other teacher works in the district's Computer Center, and has
continued offering workshops involving issues and content relevant
to the Exeter meeting. The teachers were also involved in
curriculum development with other teachers aund the Cleveland Public
Schools supervisor of mathematics; however, the extent of the
follow-up ~as limited by the fact that much of the software
distributed at Exeter was not compatible with the computers that
are used in the Cleveland Public Schools.

I1 June, 1987, a teacher from the collaborative attended the
1987 Conference on Secondary School Mathematics and Comyputers at
Phillips Exeter Academy. The conference focused on providing .
exposure to new concepts in integrating computer technology into
the existing curriculum. The teacher's trip was funded by the UMC
Technical Assistance Project at EDC, Education Development Center, .
Inc.

Sme1l Grants Program

CZME has made a concerted effort to encourage teachers to
apply for small grants. Two informational meetings for mathematics
teachers were held to explain the "research and test" philosophy of
the small grants program, and the Small Grants Booklet was
distributed co all mathematics teachers in Septemver, 1986. This
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booklet lists the names, telephone numbers, and project
descriptions of teachers who have received small grants, A typical
small grant award averages $440.

During the last three years, small grants totaling more than
$10,000 made avsilable by General Electric were awarded to
mathematics teac.. s to fund mathematics pilot projects; eight
grants were made o secondary school mathematics teachers during
1984-85, seven during 1985-86, and ten totaling $4,602 during
1986-87. Prior to C°ME's involvement, only one small grant had
been awsrded to a Cleveland Public School mathematics teacher.

Some teachers who received small grants had prepared and submitted
projects as a result of their experience in the advanced technology
seminars at Lorain County Community College,

The small grants program, in general, was well received by
teachers. One teacher commented: 'The small grants program
allowed me to give my students the WHY of learning mathematics."

Professional Meetings

CZME is committed to increasing the attendance of Cleveland
Public School secondary mathematics teachers at professional
meetings, as traditionally low attendance is considered an
impediment to the professional renewal of teachers.

The collaborative sponsore. and paid travel and lodging
expenses for ten mathematics teachers to attend the annual meeting
of the Ohio Council of Teachers of Mzthematics in Cincinnati in
March. The collaborative arranged fundirgz for Bill Bauer to attend
the annual meeting of the Naticnal Confurence of Supervisors of
Mathematics annual meeting in California in April, 1987. It also
identified funds sc that Bill Bauer, Dick Little (Chair of
Methematiﬁg and Computing Department of Baldwin Wallace College,
and the C"ME Advisory Board chair in 1986-87), and Rudd Crawford
could attend the Harvard Regional Mathematics Netwcrk information
session. These three heard about what Harvard was producing. The
informaticn they received was helpful in writing a proposal to NSF
for money to finance the Problem Solving Infusion Project which is
described in the Next Steps section.

Community Leaders Luncheon

Four times a year, the Clieveland Education Fund Sponsors a
luncheon and afternoon meeting for community leaders. One purpose
for these meetings is to keep these people infcrmed of what is
happening with the Fund's projects. The lurn_aeon is attended by
the Chief Executive Officers of area corporsiions or their
representatives, pecople from universities, and representatives from
key community organizations.
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F. Observations

The Cleveland Collaborative for Mathematics Education has
continued to progress during the 1986-87 school year. Discussion
of the cnllaborative's growth will focus on four major issues:
Project Management, Collaboration, Teacher Professionalism, and
Mathematics Focus,

£ PROJECT MANAGEMENT .

Management of the project remained in the capable hands of
Paula C. Fay. In spite of the turnover in coordinators each year,
the project has continued to progress and to offer a rich and
varied array of activities that have been well received by
teachers. Three characteristics of the Cleveland collaborative
seem to have allowed such steady progress, even in the face of
major personnel changes: (1) the professional strength of the
director, and her solid and enduring leadership; (2) the
: cooperative relationship between the collaborative and the
5 supervisor of mathematics from the Cleveland Public Schools; and
) (3) the high priority placed on teacher involvement very early in
the collaborative's developw2nt, so that a strong core of teachers
have emerged who participate frequently in collaborative
activities, Together, the director, +he mathematics supervisor and
the teachers have maintained a strong vision that provides
continuity,

The Cleveland Collaborative for Mathematics Education has
achieved a level of success that has drawn national attention, The
Cleveland Foundation used the C as one of the featured segments
at its annual meeting., The author of a forthcoming book under the
auspices of the Carnegie Foundation visited the collaborative to
seek information on the topic of "teacher empowerment."

There is some question, however, as to the degree of teacher
involvement in the collaborative's decision--making process, or, at
least, in teachers' awareness of the opportunities for this type of
involvement. The seveu teachers who serve on the Collaborative's
Advisory Board do provide some teacher input. The Teacher Advisory
Board can also provide an opportunity to garner additional teacher .
feedback. Since the Teacher Advisory Eoard met only once during
the year, however, in actuality it has not been very active in
decision making. Some teachers have commented that collaborative
decisions seem to be made by the Cleveland Education Fund, It
appears that more teacher involvement in decision making is
warranted, or that m~re teacht:rs need to be made aware of their
peera' involvement. Teachers need to know that their coworkers are
actively participating in the collaborative's management and
decision~making procedures.,
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While some teachers perceive that the collaborative is an
externally provided resource base, other teachers are highly
involved. These ma~hematics teachers have conducted workshops
through the Resource Center, worked on a display for the Greater
Cleveland Council of Teachers of Mathematics fall meeting, and
planned the retirement dinner., The variation of involvement of
teachers is an indication of growth, While there are teachers 0o
have been engaged in planning and presenting activities, other
teachers are primarily clients or receivers of services provided by
other teachers and by those from the other two sectors.

The Teacher Resource Cer.ter provides a centerpoint f£-.:
observing both the positive thrust of the collaborative, and the
effect of the relative isolation of the various interest groups
involved. Formally staffed for three hours every afternoon from
Monday to Th-rsday, the center is used regularly by ZIndividual
teachers as well as by school. and district committees. In part
this high level of use is due to type and quality of materials the
center contains; just as important is rhe fact that the center is
open at a time when janitorial contracts make it expensive or
otherwise difficult to mect in sch_ol buildings. The center also
represents a neutral ground. The center serves a dual function:
it is a materials and meeting resource for teachers, and a
printshop for the collaborative. While it is appropriate that the
center fills bcth of these rather complementary roles, the
situation does create a degrec of competition among users for the
center staff's time,

While these observations embody an evaluation of the Center
and its role, it should oe remembered that the center represents
one of the collaborative's real success stories in that it has
brought some real changes tn the lives of a number of teachers who
are working in a district thet suffers from profound financial and
material problems. It would be an error to focus on the issues of
concern without placing them in the overall context of a vital,
successful project.

COLLABORATION

The collaborative aspects of CZME have expanded during the
past year. Strong support from business and industry, first
demonstrsted when the coliaborative was initiated, has not
diminiened, Cooperation from higher education, initially lacking,
is now beginning to emerge. Most important has been the evolution
of a strong core of mathematics teachers with t e potential to
exert influence on the scope and direction of C°ME. This potential
is starting to be realized through the teacher representatives on
the Advisory Board, a trend that is being encouraged and
facilitated by tte efforts of the district mathematics supervisor,
In one of the most interesting developments to date, teachers have
drawn on considerable input from univeisivy and industrial math-
ematicians to create curriculum mat-vials for their o.m use. For
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example, the development of problem-solving activity kits was
supervised and assisted by Rudd Crawford from Oberlin. The
involvemrnt of members of the Advisory Board in supplying material
for a consumer mathematics course to replace Shop Math further
demonstrates the potential benefits of building collaborative
relationships.,

In the beginning of CZME, the collaboration consisted mainly
of business and university sectors supporting teachers rati.>r than
interacting with them. Some teachers, therefore, perreived that
collaborative activities were being organized for them, rather than
by them. The collaborative was seen as a source of resources
rather than as a cross sector interface, As the collaborative
developei, teachers have been able to network among themselves, an
opportunity which is of great value. The broader interaction with
other mathematicians in business, industry and higher education is
also evolving, This is essential if political support is to be
established for enhancement of the profession of teaching.,
Examples of activity planning now occurring in the Cleveland
project illustrate the growth of this kind of interaction between
groups.

The algebra contest was an example of a collaborative effort
among the various sectors; it was a very positive experience vhich
significantly involved teachers, wuiversity mathematicians,
business people, parents, and students., A committee of four
university mathematicians and two public school teachers met
several times, beginning in January, to identify appropriate items
to establish the format. The university mathematicians and
teachers conuucted the cc.test. The teachers coached their
students., Aetna and John Carroll University funded the event, with
Aetna providing 1,000 silk-screened t-shirts. The students troined
and participated in the contest, while parents saw to it that
students had transportation to and from the event.

In the future, perhaps, the contest will be viewed as an
opportunity for more teachers and university mathematicians to work
c};sely together for the benefit of all involved. The challenge to
CME is to determine ways for more teachers to experience the
collegiality that is developed through working together for a
common goal. Through such interaction, university professors can
come to know more about the teaching of algebra in the high school
classroom, and more teachers can gain a greater understanding of
vhat un’ ‘ersities expect students to know about algebra,

An important and interestiug component of the activities of
CZME involves the attention the project pays to its dbusiness
sector. Two acuivities are cases in point: First, the Cleveland
Education :und sponsors lunﬁheon meetings at the Union Club for
business leaders at which C“ME activities are noted, Second, the
collaborative mailed 300 copies of the April 1987 CZME newsletter
to area businesses. The business community has exhibited strong
support for the collaborative, as well as a willingness to provide
financial support. For example. Holcolm donated a $360 desktop
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publishing workshop for the Teacher Resource Center, and the Aetna
Foundation awarded the project a grant of $22,000.

Long-term school-district support for the activities of CZME
is problematic, given the history and volatile nature of the
politics and relationships between the School Board and the
administration. However, there seems to be a feeling that the new
superintendent is at least sympathetic to the collaborative;
whether this support stems from his perception of the project as a
source of additional resources at a time of great shortage is a
moot point. The collaborative, by virtue of the linkages it has
strengthened among teachers, has a potential for transforming
relations betwean teachers and their employers.

Bill Bauer's strong support for the collaborative was
acknowledged in a letter to Superintendent Tutela from the Chaii of
the Board of Trustees of the Cleveland Education Fuand. Mr. Bill
Madar wrote: "With Bill Bauer's support the mat?ematics teachers
have truly taken ownership of the activities of C°ME. Tk-ir
increased participation, leadership, energy and enthusiasm have not
gcne unnoticed by The Ford Foundation or by other cities.
Cleveland's C“M7 has become a model of success."

TEACHER PROFESSIONALISM

Activities sponsored or supported by CZME have been rich and
varied, and they have provided all teachers in the district
opportunities for professional development. A very active core
group of teachers has organized, developed, and participated in
many of the activities. This enthusiastic core is expanding, and
the conviction and work of its members are beginning to overcome
the hesitation of their peers.

The pay scales in Cleveland are now quite high, and teachers
are reasonably well buffered from the bulk of school board
politics. While teachers are prepared to engage in professional
activities on their own time, it has been difficult to attract them
to after-school sessions without payment. Some teachers hold
second jobs, from teaching a graduate course at a local college to
working for a department store on weekends., In spite of these
commitments, however, the participation rate of teachers in
collaborative programs has been extraordinarily high. In 1986, 54%
of teachers attended at least one collaborative activity. In an
address to area businessmen, Bill Madar s.ggested that this was a
level of voluntary participation that any corporation would be
plcased to achieve! By May, 1987, 81% of the teachers had
participated in at least one activity, 62Z had attended two or more
activities, 43% had attended three or more, 28% had attended four
or more, and 17% had attended at least five. There are
twenty-three schools at which all the teachers have attended at
least one c.1laborative function. By August, 1987, 83% of the
total 186 teachers had participated in at least omne activity,
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Analysis also indicates that the number of teachers who have
participated in two or more activities has doubled when compared to
the prior 18-menth period. Partic*-ation in three or more
activities has increased two and one-half times, and participation
in at least four activities has tripled. Participation in at least
five activities has increased from 10 percent to 27 percent,
representing a core group of forty-six teachers.

For teachers who have not become involved, however, a
"working-place mentality" still exists, as exhibited by their
comments at the August problem-solvirz workshop. Most initial
questions addressed such topics as who was paying for parking and
lunch. These teachers are accustomed to being treated as conduits
ir a system, as workers on an assembly line, and they expect to be
regarded as such. For some, demands for more money become a way to
strike back at a system that has treated them unprofessionally.

In Cleveland, teachers are working within a framework in which
the state formally approves curricula; this tends to be taken as
virtually automatic. The supervisor of mathematics has encouraged
teacher involvement In text selection, and the writing of the
district-wide midyear and end-of-year tests.

Teachers were selected by math supeivisor Bill Bauer to write
midterm and final examc for all of the secondary mathematics
courses (Consumer Math, ( \eral Math, Introductory Algebra I and
II, Algebra I, Geometry, Algebra-Trigonometry, Advanced Math, and
Calculus). A team of twenty-three teachers revised the pupil
performance objectives and developed midterm examinations that were
administered in each district school in January. The committee
then worked during the spring to develop final exams, which were
administered at the end of the school year. Reaction to the tests
was very favorable.

In addition, during the 1986-87 school year, more than 100
teachers were involved in pilot testing new mathematics textbooks.
Textbook committees composed of these teachers are currently
selecting books to be purchased for the various courses. These
processes have allowed teachers to provide input into the
mathematics curriculum and to feel ownership of the mathematics
program. This feeling was expressed by the on-site observer when
he said, "The collaborative has succeeded in giving the teachers a
voice in the Adecision-msking process and giving us the recognition
we deserve."

The mathematics supervisor also has actively supported
teachers seeking to attend profession.’ conferences., The
coliaborative has successfully provided a context within which the
district has allowed some teachers to attend the local annuai
meeting of NCTM.

There is no question Ehat the core group of teachers who have
actively participated in C°ME during the past two years have gained
a real sense of professionalism. These teachers are receiving
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recognition and assuming responsibilities that they have never
before experienced. For example, Bob Seitz, an active teacher
member of the collaborative and the on-site observer for the
Documentation Project, is a nominee for a Presidential Award for
Excellence in Teaching Mathematics. Furthermore, Mr. Seitz's
Academic Decathlon Team defeated five other teams (including four
from the suburbs) in the Ohio Academic Decathlon. His Academic
Challenge Team was presented to the Board of Education and praised
for its success in the televised competition. Mr. Seitz was asked
to address the 900 people who attended the Academic Decathlon
Banquet,

It appears that teuchers are not the only participants who

) have been empowered as a result of ihe collaborative; the position
e of the school district's mathematics supervisor has been
strengthened substantially through his association with the
collaborative and as a result of its legitimacy in the community
and schocl district. 1In addition, the mathematics supervisor has
discovered new ways of involving teachers, has realized the value
of that involvement, and has developed creative ways of using

: in-service funds to enhance the professionalism of teachers.

MATHEMATICS FOCUS

The Cleveland Collaborative focuses on mathematics education,
rather than on mathematics as such. The textbook committees
organized by the mathematics supervisor, the grant application to
the National Science Foundation, operation of the Teacher Resource
Center, and support of attendance at iocal NCTM meetings and at the
Phillips Exeter conference provide teachers with opportunities to
develop pedagogical skills, to Zafluence curricular content (albeit
within the constraints of publinlers and the state curriculum), and
to develop classroom materials,

Within this more general oriei-.ation, the project's specific
foci relate to problem solving in mathematice classrooms and the
use of calculators as classroom t2ols and as teaching aids.

G. Next Steps

The collaborative recognizes that it must have vision in order
to make a lasting impression. This vision would dictate the
following:

1. The programs must form a coherent whole, building upon
one another to address identified needs. TFor example,
ths. Chio State Pre-Algebra Demonstration Project will
build on the skills and knowledge developed in the
current caiculator project.
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2, Careful consideration must be giveu to continued
financial support. Creative fundraising is the key. The
coliaborative will continue to look for ways to tap
existing local, state, federal, and national funding.

3. Teacher svpport must be maintained and increased. A
danger existe that teachers' energies will be spread so
tkin that programs will become ineffectual, and
sufficient follow-up will not occur. Symposia must
remain novel and stimulating, workshops must be highly
applicable to the classroom, support must be forthcoming.,
The core group of teacher~ must be strengthened and
expanded so that it becomes the teachers who are
wmotivating the improvement, Strengthening the network
between teachers will be # major step toward this end.

Several steps yere initiated to encourage communication among
teachers, First, C is creating the "Schoolhouse" on Free-Net,
which is a free community-access bulletin board based on a
representation of an entire electronic city. The "Schoolhouse"
will include an information desk, schuol bulletin board, teacher's
lounge, library, counselor's office, mathematics center, and C"ME
rooire This facility will enable instantaneous communication
between teachers in locations across the city. Modems have already
been distributed to several high schools. Communication amung
teachers has been facilitated this past year by improviry the
in-house printing capability of the Math Teachers Resource Center
by the addition of a laser printer and software. Calendars are
being produced less expensively and more quickly. Flyers are being
readily produced to announce changes and new activities, and to
serve as reminders. In all of these efforts, teachers are working
for teachers, so that power springs from within.

Several collaborative efforts directed at meeting these goals
are no% in the planning stages,

NSF Proposal

The Cleveland Collaborative for Mathematics Education is
currently in the process of submitting a four-year NSF grant to
enhance the teaching of problem solving at the seventh, eighth, and
ninth grade level. The proposal has basic components: 1)
Curriculum development, 2) Staff development, 3) Dissemination,
and 4) Evaluation.

Unique aspects of the program include the use of the Free-Net
bulletin board at Case-Western University to share problems with
teachers throughout the district and suburban schools. In
addition, a series of notebooks containing worksheets, problems and
transparencies will be developed.
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Mathematics and Technology Human Resources Enrichment
Project (MAT! REP)

The Ohio Board of Rggents made a grant of $41,000 for a

partnership project of C"ME, Baldwin-Wallace and Cleveland Public
Schools. The project, ertitled the Mathematics and Technology
Human Resources Enrichment Project (MATH REP), will begin June 16,
1987, with a three-week workshop. MATH REP addresses the
underpreparedness of mathematics teachers in the intermediate
schools. During the MATH REP summer program the ten guest speakers

‘ will include Ohio recipients of the Presidential Award for
Excellence in Teaching Mathematics, text authors, and an IBM
education specialist., Director Little will teach one session each

- day on geometry and problem solving, and associate director Bauer
will teach one session each day on number theory, calculators and
classroom procedures. These class sessions will be one hour and 45
minutes each. The participants will attend the Pavl Klee exhibit
at the Clevelard Museum of Art. Klee hus taught mathematics at the
Bauhaus and has used geometry extensively in many of his paintings
and sketches. Tours of NASA Lewis Research Center Museum and the
computer center of Cedar Point Amusement Park will also be part of
the program.

NCSSM Workshop

The Mathematics Department at North Carolina School of Science
and Mathematics (NCSSM), working with a grant from the Carnegie
Corporation of New York, is developing a syllabus for fourth-year
college preparatory mathematics. The syllabus is being seen as the
future trend in mathematics education. NSF has funded a project to
train teachers in the use of the syllabus. This project matches
the cbjectives of the collaborative. First, it provides teachers
with staff development activities in the future trends of
mathematics. Specifically, teachers will become familiar with
recommendations .bout the secondary mathematics curr:culum from
NCTM, MAA (Mathematics Association of America), CUPM (Committee on
] the Undergraduate Program in Mathematics for MAA), NSF, and the
Department of Education. Second, and most important, it provides a
model of teacher training in which teachers take a leadership role.
It is a model of empowering teachers within their frofess ion,
giving them greater involvement in mathematics educavion. Three
teachers from CPS School of Science will attend a training session
in North Carolina from July 5-July 17, 1987. These teachers will
pilot the materials during the 1987-88 school year and conduct a
five-day workshop for CPS teachers during the summer of 1988.
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Zreparation for College Mathematics

CZME and the Cletv.land fioois will be working with
Chio State University on four - Failie projects next year. Those
are:

1) Approaching Algebra Numerivally (AAN) - This program,
rece.tly funded with a $44,000 grant from the Ohio ‘Board
of Regents, focuses on instruction in seventh and eightk
grade using scientific calculators. Fifteen CPS teachers
will attend two days of instruction split between
mathemati:s content and pedagogv. The first session will
provide an overview of the materials to be piloted and an
introduction to echniques of using the calculator with
children in the intermediate schools. The second session
will <xamine the table-building, guese~and-check problem
solving process. The instructors are Alan Gsborne and
Franklin Demana of Ohio State University.

2) NSF-funded Squeeze Play Project - This project for
teachers in the ninth, tenth and eleventh grades, is
designed to build on the Approachiug Algebra Numerically
(AAN) by using graphing calculators and the "Grapher," a
computer program developed .y Ohio State University.

3) CZPC, The Calculator and Computer Precalculus Project for
twelfth graders - This project uses graphing calculators
and computer software to enhance the teaching and
visualization of functions and limits.

4) Transitions -~ A mathematics course for twelfth graders who
test poorly on the Zarly Math Placement Test and have a
history of poor grades even though they have completed
three years of muthematics. This course will correct
deficiencies in wmathematics skills and will help reduce
the need for a remedial mathematics course in college,

Early Mathematics Placement Examination

During the eleventh grade, students will be given the Ohio
Early College Mathematics Placement Test. This program is designed
to provide students with an assessment of their present mathematics
skills in arithmetic and algebra which will help them to help chart
career plans as well as to determine whether they reed to make
courre changes in the twelfth grade in order to prevent placement
in a rcuwedial mathematics course in college.
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NSF Problem Solving Infusion Prcject

CZME is submitting a proposal for The Problem Solving Infusion
Project to NSF in July, 1987. According to The Underachieving
Curriculum: Assessing U.S. Mathematics from an International
Perspective, students in the U.S. are severely deficient in
mathematical problem-solving ability. The focus of C“ME's
four-year project will be to develop and implement a curriculum and
professional development model which will upgrade the Cleveland
Public Schools seventh- and eigh ' -grade matkematics curriculum to
incorporate probiom solving. The Problem Solving Infusion Project
will: 1) establish an accurate working definition of problem
solving and convey the integral relationship of problem-solving and
mathematics to the Cleveland Public Schouls' intermediate school
teachers, 2) develop a format for the presentati~n of problem
solving activities that will aid teachers in t.. development of
problems and in’the incorporation of problem solving into the
classroom, 3) produce a set of teacher-developed problems
correlated to the course objectives that will then be tested in an
urban setting with a predominantly minority school population, 4)
develop and implement a staff development model that will assist
teachers in using new curriculum materials and in expanding their
teaching techniques, 5) develop a problem-solving community
computer network that will facilitate networking end aid in the
formulation and dissemination of curriculum materials, ard 6)
establish a contest format that can be implemented in distrints
throughout the country. This grant will provide a unifying factor
to many of the programs, such as the Oberlin Problem Solving
Workshops, the Energy Problem Solving Froject, and MATH REP. NSF
will make its funding decisions in January, 1988.

Energy Problem Solving Project

As part of an effort to tegﬁg problem solving and to update
the consumer math curriculum, C has submitted a proposal for the
Energy Problem Solving Project to The East Ohio Gas Company. The
project will: 1) plan and conduct a dinner symposium for math
teachers that will provide a first-hand look at problem~-soliving
applications and convey the integral relationship of energy,
problem solving ant mathematics; 2) develop a format for the
presentation of problem solving activities that will aid teachers
in the development of their own problems and in the incorporation
of problem solving into the classroom; 3) develop and test energy-
related problems correlated to course objectives; and 4) produce a
notebook containing these problems to be used in Cleveland and in
school distrZcts throughout the country.
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The Aetna Math Club Frogram

i CZME will be submitting in the summer, 1987, a proposal to
Aetna to help fund high school mathematics clubs. The funds will
be used to grant $400 to participating schools to fund math club
activities. An initial reception, early in the school year, will
allow for questions of clarification, and for teachers experienced
: in this type of activity to share ._heir knowledge. A main focus of
i club activities =ill be on problem solving. The main goals for

: this program are:

1) Support and invigorate math clubs and increase the number
of clubs in the area;

2) Create and promote enthusiasm for mathematics among
teachers and students; '

3) Communicate to students high expectations for mathematics
achievement.

4) Provide opportunities for teachers to test new
instructional methods;

5) Provide multiple networking activities between teachers,
between students, and among teachers and students;

6) Increase participation in mathematics ~ontests;

7) Encourage teachers and minorivies to be actively involved
in the mathematics club;

8) Ultimateiy, foster an environment that will encourage
student achievement.
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SUMMAKY REPORT:
DURHAM COLLABORATIVE: THE DURHAM MATHEMATICS COGUNCIL

by

Urban Mathematics Collaborative Documentation Project
University of Wisconsin-Madison

PURPOSE Ot THIS REPORT

This report summarizes the activities of the Durham
Mathematics Council for th. 1986-87 school year. The report is
intended to be both factual and interpretive. The interpretations
have been made in light of the long-term goal of the Ford
Foundation to increase the professional status of mathematics
teachers in urban school districts and the way in which the
activities of the collaborative during the past year have evolved
ir order to reach that goal.

The information presented in this report came froa the
following sources: the proposal submitted by the Durham Mathematics
Council to the Ford Foundation for the continued funding of the
collaborative; documents jrovided by the project staff; monthly
reports from the on-site observer; the meeting in San Francisco in
October, '86, of representatives of all of the projects; the
directors . eting held in St. Louis in Janiary, 1987; meetings held
during the annual NCTM Conference in Ar- 1i, 1987, in Anshe.. 1,
California; survey data provided by teachers; and two site visits
by the staff of the Documentation Project.




DURHAM COLLABORATIVE: THE DURHAM MATHEMATICS COUNCIL

A. Purpose

The activities of the cnllaborative are guided by the five
interrelated themes outlined in the proposal for refunding. These
themes are:

1,

3.

The empowerment of teachers to determine the mathematics
curriculum. The state of mathematics is rapidly changing,
with a new emphasis on such topic3 as finite mathematics,
statistics, and microcomputer applications, As
technology continues to advance, the need to update the
mathematics curriculum becomes more pressing, Dy
encouraging and supporting mathematics teachers in their
development of new curricula and methodologies and
providing teachers with opportunities for professionai
grow*t and leadership, the council will empower teachers
tc piay an influential role in the process of changing
curriculum. By uniting teachers in a cooperative effort,
the council will help them develop a * ronger voice in
future curriculum matters.

Involvement of teachers in decision making. Too often in
the past, teachers have heer passive agents in curriculum
reform. Rather than partners in the process of change,
teachers have been the recipieiits of change. If teachers
t.e to become true professionals who impact on key ma‘ters
such as curriculum, they must become involved in the
decision-making process. Community recogniticn of
teachers as experts in their field is a nNecessary
condition for such involvement.

In light of this, the counci! will Jevelop activities to
aid teachers in acquiring the expertise and leadership
potentizl necessary to foster their porticipation in the
decision-making process. The council will r centrate on
developing high visibility and support from all areas of
the community,

Council expansion to serve teachers throughout the
Research Triangle area. The Research Triangle area
{Durham, Raleigh, Chapel Hill) is rich in resources and in
mathematicians., Expansion of courcil programs to involve
teachers in this area will increase council visibility anc
status. This growth cra be expected to enhance teachers'
abilities to make change happen.

Impacting on curiiculum at the state level. Ar increasing
«umber of basic rurriculum matters are being decided at
the state level. If the council ig to empower




teachers to affect change and to set the course of
mathematics education, it must expand its focus to
include the state level as well. The council must assist
teachers in their efforts to become irvolved in state
decision-making processes regarding such issues as
curriculum, statewide testing, and textbook selection.

5. Development of a professional mathematics community. The
council's highest priority involves easing the feelings of
isnlation and powerlessness experienced by mathematics
teachers. The council will strive to develop a truly
professional mathematics community in Durham, composed of
mathematicians from all sectors. The council will work to
combat the negative stereotypes expressed in such phrases
as "...just a teacher...", as well as to Jevelop a base of
community support in order to demonstrate the value that
Durham places on mathematics and educationm.

The goals implicit in these themes constitute a very ambitious
undertak.ng. The council has identified four areas in which it
must succeed if the collaborative is to become institutionalized:

1. The development of a secure resource base. Over the next
four years, the council must develop strategies to
secure a sound, stable firancial bage. If long-term
goals are to be set, and if teachers are to be asked to
make long-range commitments, then the council r.ust
demonstrate its financial security.

2. The involvement of teachers in the decision-making
process. Traditionally, teachers have not been involved
in policy decisions. The council must address the
existing policy framework in order to develop strategies
that will invclve teachers in the decision-making process.

3. The development of a broad-based network. The council
must develop strategies to educate members of the
mathematics community about ways they can and should work
together. Traditionally, barriers have existed among
people in the university, business, and publ.: school
communities. The council must find ways to transcend

. these barriers and to demonstrate commonality of purpose

! among area mathematicians.

4. The establishment of ownership of the Duruam Mathematics
N Council. The council must strive to develop a sense of
: community ownership. In order to survive, tiie council :
cannot be wviewed as a Ford Foundation project, nor us a E
L program of the North Carolina School of Science and ;
Mathematics; it must be seen as a Durham project to
improve educatic:i in Durham. If the anticipated
geographic .ezpunsion does occur, then the project must be
viewed as a program of the Research Triangle area. The




council will need to focus on strategies to develop
this sease of community ownership.

B, Context

The community of Durham--which covers .ue city itself aond
large portions of the surrounding county--has a population cf
approximately 160,000; 105,000 of these reside within city limits,
While the city and county maintain separate governments and operate
their own public services, Durham is perceived as a single
cemuwunity, with its advantages and problems shared by all
regsidents.

Durham is also the county seat and has been the county's only
incorporated municipality s_uce 1869. It is located in the
geographic heart of the county and is the center for all social and
cultural activities. 1In coutrast, the najority of business and
industry is located outside city limits, particularly in Durham
County's portion of the Research Triangle Park. County boundaries
surrour‘ more than 85 percent of the Park, which employs 22,000
people at an annual payroll of $700 million.

The Durham community is gerved by the Durham City and Durham
County school systems. The geor -aphic districting of these two
systems does not conform to city and county boundary lines. The
Durham County school system, for example, operates ten schools
\seven elementary schools, two junior high schools, and cne high
school) within the Durham city limits. Siuilarly, a number of
county residents live within the Durham City scnool district and
attend its e -hools.

The Durham city and county school sy-cems work together in a
number of areas. The local summer school progrz™ is operated by
the Durham City school system, but receives fund.ng and students
from both school systeus, Recently, a numher of high school
English teachers from the two systens joined together to work with
Duke University English faculty to develop indi{dval curriculum
projects. During the 1986-87 school year, the Teacher Exprrss
Program was launched, enabling teachers from both the city and the
county schools to receive discounts o, 10-20 percent at many
community businesses,

Both the city schools and t)e county schools enjoy a good
rputation locally and nationally and are committed to teacher
excellence. For the second year in succession, a local teacher was
named the regional teacher of the year. The Durham County System
has reyuired all of iie teachers to enroll in effective teacher
training between September, 1986, and June, 1988. The training
involves attendance at ten three-nuvur gessions from 3-6 p.m. or
7-10 p.m., or a one-week summer workshop. Federul'y supported
prograus in remedial reading and mathematics have been approved by
the Durham City School Board.
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The Durham City school system, which serves a large minority
urban population, operates under the leadership of Superintendent
Dr. Clevelauu Hammonds. In 1987, Dr. Hammonds was selected one of
the top 100 educators in North America. A new assistant
superintendent in charge of curriculum was recently appointed,
Prior to the beginniug of the 1986-87 school year, there was also a
large number of principal reassignments; six principals and five
assistant principais changed positions. Durham High was without a
principal from June until October, 1986,

Slightly more than half of the city system's high school
studants were enrolled in mathematics courses during 1986-87.
Students take an average of 2.5 ma.nematics courses during their
higk school years, and under a new program are required to
demonstrate computer literacy as a prerequisite for graduation,
The city offers seven levels of mathematics, from remedial courses
through calculus, with class size averaging twenty-one students.
About 63 percent of the graduating students enter some form of
post—-secondary education.

Larry Coble is the superintendent of the Durham County school
system. The systen's student population represents a mix of urban,
suburban, and rural backgrounds, reflectirz the broad range of
lifestyles that exist within the county.

About 80 perce.t of the 3,914 high school students in the
.county system's three high schools were enrolled in mathematics
courses during 1986-87. Students taken an average of 3.47
mathematics courses during their high school years, with class size
for these courses averaging 24.5 students. Fourteen general,
academic, and computer-oriented courses are offered, ranging from
remedial mathematics to AP Calculus and an advanced mathematics
seuinar. Sixty-eight percent of graduates pursue scme form of
post—-secondary education.

The county school district will adopt a K-5, 6-8, 9-12
structure within the next three years, a change that will involve a
complete reorganization of the administrative staff, as wel.. as the
construction of new schools. During 1986, county voters approved a
$38.4 million bond issue, paving the way for the construction of
five new schorls, and other building additions. It is aaticipated
that the firs: of these new schools will be completed by fall of
1988,

The State of North Carolina controls many aspects of education
in the state, including teacher salaries, state textbooks, and
carecr ladder. In i986, the state increased teacher supplements
and added supplements for new teachers. The state is currently
working toward establishing a system under which all teachers would
Se required to follow a standard format in classroom performance.
The state and its committees are not always receptive to having
district input in making decisions on education in the state. 1In
1986, the governor appointed a statewide textbook review cummittee,
This.committee had the authority to designate the textbooks that
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could be used in the state. The committee rejected the offer fror
the Durham Math. atics Council to do some study of textbooks and to
give the committee its opinion. The reason given was that the
Durham teachers may be biased toward certain books. As a
consequence, a summer workshop for Durham teachers to consider
textbooks for adoption was cancellied.

The <overnor has nominated Ms. Pat Neal, a member of the
Durham County School Board, to the State Board, whick supervises
state-funded public schools. Ms. Neal's priorities include
reducing dropout rates, raising teacher salaries, and improving
buildings, She will provide a direct 1link between the Durham
educational community and state po’icymakers.

C. Development of the Collaborative

Dr. Keith Brown, Dean of Special Programs and Research of the
North Carolina School of Science and Mathematics, is project
director of the Durham Mathematics Council. Dr. Jo Ann Lutz, who
has a half-time appointment as collabsrative director, also teaches
mathematics at the North Carolina School of Science and
Mathematics, Betty Peck, the on-site observer, is a mathematics
teacher in the county schools.

The council found it very difficult o obtain commitments from
local businesses for the matching funds required by the 1986-87
refunding proposal. Given the size of Durham, as well as the
project administratiun's relative inexperience in fund raising, i-
is not surprising that the collaborative experienced problems in
securing commitments. The Durham Mathematics Council has since
developed a structure and a plan for fund raising and ha. sought
assistance from persons experienced in the long-term pianning
necessary for securing needed funds.

An attempt is being made to link the fund raising activities
of the Durham Mathematics Council to the new Durham Education Fund,
which was estal:lished in 1985.

The Durham Math Council is led by a Board of directors and a
Steering Committee. The board is comprised of sixteen
representatives from area businesses, higher education, and the
city and county school aistricts, including two teachers. The
board oversces the day-to-day functions of the collaborative. Five
standing committees comprised entirely of board members were
established in September, 1986, to aid in administering the
collaborat.ive affairs: the Executive Committee, the Nominating
Committee, the Finance Committee, the Advisory Committee, and the
Public Relatiors Committee.

The Steering Committee, which was initiated in 1985 and
usually meets mouthly, continues to play an important role in the
collaborative. One teacher frou each Durham school serves on the




EEEE N

committee; these teachers werz self-selected in that they were the
first to return questionnaires indicating their willingness to
s2rve. The Steering Committee serves as a conduit for information
between the collaborative director and area teachers. Future
activities are discussed at the meeting so that the committee
members can report back to teachers at their schools what will be
happening. In addition, the Steering Committee has fostered a
strong bond among its teacher members, who have persuaded many of
their professional peers to participate in council activities.

D. Relationship with Other Local Initiatives

The Durhar: Mathematics Council operates out of the North
Carolina School of Science and Mathematics (NCSSM), a state-funded
residential high cchool for academically talented secondary
students. It is s.affed with exceptional teachers.

The NCSSM Mathematics Department has received a Carnegie
Corporation grant to design a course to replace precalculus in ite
curriculum. The new course will address students' need for more
mathematics by exposing them to new mathematics topics while
retaining the essential elements of precalculus for students who
wish to go on to take calculus. The activities of NCSSM's
mathematics staff offer sypecial opportunities for teachers in the
Durham Mathematics Council to be exposed to new ideas and to learn:
more mathematics.

Oa January 19, 1987, the Creater Durham Ch aber of Commerce's
Human Relations sulcommittee sponsored a forum, "Building a Better
Durham Through Education." Five DMC participants attended. The
forum included discussion of collaboration beiween schools and
colleges, curriculur content, and the centrality of teaching. Dr.
Ernest Boyer, President of the Carnegie Foundation for the
Advancement of Teaching, was keynote speaker.

E. Project Activities

During 1986~87, the Durham Mathematics Council sponsored
several types of ac.ivities, all designed to provide teachers with
growth experiences. These activities originally were conceived of
as a "wish list" of projects developed with teachers during the
ccuncil's planning phase. Only those activities in which teachers
expressed an interest were organized and offered. These activities
are described in the section "Council Sponsored Activities." 1In
a’”lition, the council supported activities sponsored by other
agencies; this support included publicizing events and providing
funds to pllow Durham teachers to attend. Thesz are described in
the section "Council Supported Activities."

31

[T

ot
P




COUNCIL~SUPPORTED ACTIVITIES

In general, out-of-school networking activities were of four
types: receptions and dinner meetings, industry tours, seminars and
workshops, and internships and grants. In addition, during the
1986-87 school year the council established a Teacher Resource
Center and facilitated the establishment of the Triangle Math Ciub.
The council also continued to publish its own newsletter, which
serves 25 an important vehicle for disseminating information.

Receptions and Dinners

During the 1986-87 school year, the Du.cham Mathematics Council
sponsored several receptions and dinnmer meetings. These events
were designed to provide an informal setting in which teachers and
mathematiclans from supporting institutions could meet and
socialize. They also provided a forum for disseminating
information about the council.

Math Council Reception. On December 9, 1986, the D' rham
Mathematics Council hosted a reception for all area mathema’ - s
teachers to highlight the council's fall activities. The event,
held from 4- p.m. at Glaxo, Inc. at the Research Tiiangle Park,
was open to all council members, including mathematicians from
industry, and colleges and universities. Dr. Miriam Leiva, chair
of the Department of Education and professor of mathematics at
Davidson Cellege, spoke on, "For the Love of Mathematics," He.
presentation detailed topics she uses to arou e the curiosity and
spark the imaginatior of mathematics students. After the lecture,
Glaxo sponsoied a reception, Seventy teachers and several
university and industry representatives attended. One teacher
said, "Dr. Leiva reinforced my feeling that effective teaching is
vhat I rake it, not a checklist of procedures.” Another expressed
pleasure at the "opportunity to meet with people other than math
teachers--let's have more events like this." Dr. Leiva noted that
she was "pleased by the enthusiasm of this group," and that she
would "like to see other areas with like organizations." Dr,
Imogene McCanless of Glaxo, Inc., a member of the DMC Board of
Directors, said, "I would have liked to have a math council when I
was teaching."

Spring Dinner Meeting. Tie Durham Math-matics Council held ..
Spring Dinner Meeting on Marck 17, 1987, at Alexander's Restaurant
in Durham. Forty-two persons, including nine members of the DMC
Board of Directors, heard Steve Davis of the North Carolina School
of Science and Mathematics speak on current trends in mathematics,
and Kathy Lynch and Parthenia Burnette speak on their experience at
the Exeter Computer Conference. One teacher noted that it was a
"great opportunity to hear and be heard about what we are doing
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right and what we need to change" and added "I felt like a
person--not a teacher." Another noted that "we were already
converted but it was good to hear an authority say that we are
right," A representative from “feasurement Incorporated who is also
a member of the Board of Directors stated, "I do believe seeds were
sown, teachers were encouraged to experiment. and all of us had car
eyes opened to the needs of this country as we prepare young people
to think and solve problems in the twenty-first anturv " A
representative from North Carolina Mutual Life sajd, "It is good to
see teachers mingling with each other and us."

Recognition Ceremony. The first annual Recognition Ceremony
was held June 4, 1987, at the North Carolina School of Science and
Mathematics. Tweuty-seven teachers received awards for their
participation in mani-grants, conferences, and workshops funded or
supported by the council. The program included a welcome by
Charles Eilber, Director of the North Carolina School of Science
and Mathematics; a summary of Durham Mathematics Council programs
by Council Director Jo Ann Lutz, and presentation of awards by
Michael Bunch, Chairman of the Durham Mathematics Council Board of
Directors. Fifty-one peop.e participated, including teachers,
spouses, business representatives, a principal, and both math
coordinators. A reception followed the program.

A represertative of Duke Power Company commented, "I didn't
realize quite how busy you have been." Mike Bunch stated, "We want
all of you to know that we appreciate your hard work and
accomplishments." A teacher commented, "It's exciting to find out
what others had done--we have really accomplished a lot."

Industry Tour and Follow-up Session

On May 26, 1987, the council sponsored a day-long tour of the
Lazke Norman Power Plant to highiight for teachers the work of one
major area company. “evep teachers attended the tour, which was
hosted by the Duke Power Company, to hear presentations on the use
of mathematics by hourly employees of the power company. The
teachers were enthusiastic about the trip and the information
provided, but found that one day was too short a time for the
amount of information given. One teacher commented, "I can now
tell my students that they must know how to solve problems using
mathematics." Another said, "We were treated as if we were
important, which we are. Good presentations. I now believe in
nuclear power!" A third sajd, "The math was good--the applications
were good. Duke did a P,R. job to convince us that nuclear power
is good. I did not buy it!"

A follow-up session for teachers who wanted to earn
professional development credit for the activity was held June 8,
1987. At this session, each of the five teacher participants
presented a plan for using the tour as part of a lesson. Mcst
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indicated that thejy would use the material in motivational talks to
students stressiiig the need for the topics taught in a general
mathematics class.

Seminars and Workshops

During the 1986-87 school year, the council sponsored a
variety of seminars and workshops. 1In general, workshops were

designed to improve specific teaching skills and to provide .
teachers with activities they could take directly into their
classrooms.

Algebra II/Precalculus Network. The Algebra II/Precalculus
Network was established in spring, 1986. This series of seminars
and workshops on teaching mathematics at the Algebra II level and .
above is designed to bring together teachers of Algebra IT, Algebra -3
III, Precalculus and Calculus to share ideas and to fielp one
anothex with problems,

In September, 1986, a meeting was held to plan the program for
the A.gebra II/Precalculus Network for the 1986-87 school year.
Although a representative from each school was invited, scheduling
conflicts prohibited all but six teachers from attending. It was
decided that the seminars would be open to all teachers, but that
meeting notices would be sent only to those who had informed the
council office of their interest. The Network meets at 3:45 p.m.
on the third Tuesday of each month at the North Carolina School of
Science and Mathematics.

Five teachers attended the school year's first Algebra
II/Precalculus Network seminar on October 2]. It was anticipated
that the attendance would be higher, but many teachers were in
meetings for a reevaluation project in which their schools yere
taking part. Pat Robbins demonstrated Apple software she had
developed for an algebra and geometry question bank, and gave
copies to all interested teachers. Other teachers at the meeting
demonstrated some graphing programs for the Apple. All the
teachers who participated found the activity extremely worthwhile.
One teacher said, "As a first-year teacher, I learned a lot about
much software I had never heard oI." Another said, "Hands-on use .
of materials was very va_uable." A third commented, "We were able
to use programs others haa tested and found useful.” The teachers
appreciated receiving copies of the programs that had been
demonstrated.

The Algebra II/Precalculus Network met again November 18. Dan
Teague, a teacher at the North Carolina School of Science and
Mathematics, demonstrated MuMath, a computer program that does much
of the math taught in the algebra curriculum. The demonstration
was intended to stimulate discussion about the influence innovative
software has on what (and how) content is taught in courses leading
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to and including calculus. The fifteen teachers who attended felt
that the seminar was very useful. One teacher commented: "[The
seminar was] interesting and thought provoking. Good discussion."
Another said, "I was persuaded to at least open my mind to new
possibilities. I see this coming, I hope that I'm preparei. At
least I won't have too many old habits that will have to die hard."

Because the January meeting of the Algebra II/Precalculus
Network was cancelled due to inclement weather, its program was
rescheduled for February Sth. Verdrey Madzimoyo and Pat Morris,
the two Dutham teachers who had attended the computer conference at
Phillips Exeter Academy in June, 1986, reported on a Precalculus
Seminar. Eighteen teachers attended.

The Algebra II/Precalculus Network met again March 24, 1987.
Wallis Green presented the business applications of mathematics she
learned in classes at Duke's Fugua business school MBA program,
Seven teachers attended, which was fewer than expected. The
teachers present seemed to feel that more teachers would have
attended if the seminar were held at a time when "less pressure was
on teachers." One teacher noted that it "gave us an opportunity to
see how what we teach is applied." Another stated that it was
"good to share Wally's experience." A third teacher said, "I found
out linear programming is really used!"

Geometry Network. A series of seminars and workshops
addressing issuee and techniques related to the teaching of
feometry was also scheduled for the 1986-87 school year. iIn
actuality, however, only one meeting was held because most teachers
already were invclved in one of the other networks. At that
meeting, on October 1, Vivian Leeper Ford and Parthenia Burnette
gave a presentation on the Geometric Supposer at the North Carolina
School of Science and Mathematics. The activity was intended to
intrcduce teachers to the Geometric Supposer, to provide training
in its use, and to allow teachers to experiment with it. A
videotape on using the program was shown, followed by teachers'
hands-on use of the Geometric Supposer.

The fifteen teachers who attended enjoyed the program, and
several participants stayed past adjournment to "play" with the
materials. The on-site observer reported that there was "great
enthusiasm on the part of those who were there." One teacher
comented, "The film was brief and to the point, informacive, and
a geod introduction to the Geowuetric Supposer. We were allowed
'hands on' use of the software." Another responded, "[I] learned a
lot about something new and useful." Other teachers commented, "I
would like to be able to borrow the materials to expe=’!ment with
some students"; "The activity was adequately explained and [it]
shoved. the utility of the program. More examples of the different
types of areas of usefulness would be helpful; more time on the
demonstrations." A volunteer lay person commented, "Excellent
program, interesting materials; probably a good beginning for what
can be done in the future for geometry by using computers." The
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county math supervisor said, "The series appears to be based on
'Discovery Teaching,' which I have always found to be very hielpful
in helping students to become more knowl:dyrable once they have
mastered the techniques involved. Shouid be an excellent addition
to any program using the areas covered by the Supposer,"

On February 19 and 20, 1987, Richard Houde demonstrated the
use of the Geometric Supposer in a workshop at Rogers Herr Middle
School. All junior high and high school geometry teachers were
invited to attend. Despite severe weather that caused schools to
be closed that day, twenty-two teachers participated. One possible
explanation for this higher-than-average attendance is that
teachers may have been more comfortable participating in the
workshop ¢ .:e they knew that they would not be missing their
classes in doing sc.

One teacher commented that it was "worth the trip through the
ice to learn about techniques and software that we can use to great
advantage." Another said, “the presenter was a real school teacher
vho recognizes our problems and our needs. The presentation was
sown to earth and practical." 211 five teachers interviewed by the
on-site observer sraid they planned to use the material in their
classes provided vhey could requisition the needed softwars,

Grades 6-9 Network. Responding to the requests of teachers of
grades 6-9, an effort was made to form a Grades 6-% Network. On
March 25, five teachers and two DMC repregsentatives met vo 2iscuss
the possibility of organizing a Grade 6-9 network. Although those
present believed that the effort was worthwhile, 1t was decided
that considerable recruitment would have to be done in order to
form a successful network. Verdrey Madzimoyo, Tonya Scott, and lay
Swenson, three teachers who had attended problem-csiving sassions
at rhe NCTM meeting in Charleston, S.C., shared their ideas and
prublem-golving hints.

Matk Couuts Seminar. On December 4, the council offered a
seminar on the "Math Counts" program at the North Cezoiina Schonl
of Science and Mathematics. John Goebel, a teacher at NCSSM who
has helped to develop national-level Mathcounts tests, talked about
this year's special topic, which is functions, snd shared his ideas
about how to teach the concept of function to seventh and eighth
graders,

Al 4unior high mattematics teachers were invited, but ‘,ue
largely vo conflicis with the reception for cooperating and student
teachers at the University of North Carolina-Chapel Hill, only niue
teachers attended. Ume teacher stated that it was an "excellent
background for introducing junior high [students] to functicns."
Another said, "It's so nice to see energy and enthusiasm."
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Worlshop on Probability and Statistics. A two-day workshop at

the North Carolina School of Science and Mathematics, held June 11
and 12, 1986, focused on topics to be used in the classroom or in
helping students with research projects. NCSSM teachers presented
morning sessions on materials for classroom use. The afternoon
sessions sere presented by Dr. Deborah V. Dawson, Assistant
Professor of Biometry and Medical Informatics in the Departnent of
Community and Family Medicine at Duke University Medical Center.

Thirty-seven teachers attended the conference, and they were
unanimously enthusiastic about the program. One teacher commented,
"The activity was certainly worthwhile. Gave knowledge we can use
in classroom." Another said, "Super handouts--great
: problems--great notes. Can't think of anything we've done that I
T enjoyed more." Dr. Dawson also felt that the activity was very

successful and said she "was impressed with the caliber of
participants--their questions and interest."

Math in Applications Workshop. On February 12, 1987, a "Math
in Applications" workshop was held at the North Carolina School of
Science and Mathematics. The workshop focused on providing
meaningful courses to third=year mathematics students who are not
ready for the algebra/precalculus track. All general mathematics
teachers were invited; eleven attended.

The on-site observer noted that this activity was "probably
our most successful attempt to 'conne.t' city and county teachers."
One teacher commented that the strength of the session was in "the
sharing of ideas among Durham City and Durham County teachers, high
schools, junior highs and middle szhools."

EQTEC Workshops. On March 13, a werkshop on EQTEC--a program
to encourage females and minorities in mathematics and computer
use--was held at Neal Junior High School. Teachers Parthenia
Burnette, Vivian Leeper Ford, Gloria Doyie, and Logan Wilkins
shared what they had learned at the California EQTEC meeting. The
sixteen junior high and middle school mathematics teachers who

- attended seemed surprised to discover that a mathematics background
was not required for computer use. One teacher said, "We must
begin to use what we learn to inspire our students, and stop using

. math to block access to computers." Another teacher said that the
programs "opened eyes about how few women are in the field." A
third said, "Very good workshop. I learned several motivating
activities that I am going to use this year with my classes. I
have already done one of the activities with my class."

On April 2 a follow-up to EQTEC was held at NCSSM. Seven
teachers attended.

Semirar on Research Applications. On May 6, a seminar on the
applications of mathematics and computers to research was held at
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the Research Triangle Institute. Twenty-two teachers attended the
program, which consisted of four 90-minute presentations and a
lunch provided by the Durham Mathematics Coilaborative. The
presentations included: Mathematics in the Development of Disease
Transmission Models, Applications of Mathematics and Computer
Graphics, Silicon Chips and Mathematics of Image Analysis, and The
Mathematics Involved in Computer-Generated Random Digit Dialing.

While all the teachers present thought the seminar was
valuable, some commented that the 90-minute presentations were too
long. One teacher said, "The workshop showed how math ties in with
research. This will be motivational for students." Another said,
"very interesting, but not directly related to my area (level)." A
third welcomed the "chance to enhance professional growth by being
made aware of other career efforts" and said, "I think the Math
Council is a very positive influence and hope that it will continue
to offer educators seminars, worksi.ops, etc.!" Although the
seminar was primarily planned for senior high teachers, a number of
Junior high teachers attended. One junior high teacher who
reported that the presentations were "over his head," was still
able to recall several details from the presentations as well as
his perceptions about how some of the presenters viewed
mathematics.

A follow-up session for teachers who wished to earn
professional advancement credit for the activity was held June 16.
Each teacher presented a lesson plan based on the information
obtained in the seminar. Since the prog=am stressed the use of
statistics and computers, teachers' plans dealt with precalculus
and computer programming classes. Computer graphics was widely
used.

Workshop on Teacher Effectiveness. On June 15, 1987, a
workshop on techniques for organizing a mathematics class and using
instructional materials in a time-efficient manner was held at the
North Carolina School of Science and Mathematics. Nearly seventy
persons heard a presentation by David Johnson, the chairman of the
Mathematics Department at Nicolet High School in Milwskee and
author of the books “Every Minute Counts," and "Making Minutes
Count Even More." Mr. Johnson provided tips on the art of
questioning, efficient homework correction, and a practical
notebook system, as well as cuggestions for daily organization
techniques such as getting started, connecting the lesson objective
with past experiences, guided practice, and quizzes and test
correction. Lunch was provided by the Durham Mathematics Council.

The workshop was very well received. One teache~ commented,
"It was the best workshop I ever attended. Lots of ideas that I
can and will use. 'Methods' professors could learn a lot frou Mr.
Johnson as could our 'effective teaching' evaluators." A second
teacher said, "Super program--wish it could have been longer. He
spoke to every error I ever made and told me how to avoid repeating
them. I intend to use many of his ideas--can hardly wait for
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August to start.” A third teacher noted, "Excellent, enjoyable. 1
wisk administrators could all have been there to see what an
effective teacher really does."

Internships

In 1986, the council initiated a summer internship program to
sacure summer internships in area industries for teachers who
possess the requisite skills or interests. Teacher participants
receive financial support and an opportunity to use their
mathematical skills, During summer, 1986, the council coordinated
an internship at Central Carolina Bank for one month, and another
at the Triangle Universities Computer Center. This latter
placement turned out to be more clerical than was expected.

The internship program was not as successful as had been
anticipated. While there is considerable interest among teachers
in the opportunity to work at mathematics outside the school, this
enthusiasm has not been matched by ~he corporate sector. As a
result this initiative was dropped from the 1987 summer program.

Grants

Grants Program. The Grants Program supports innovative
efforts to enrich and strengthen mathematics curriculum and
provides seed money for instructional experimentation and
equipment. The council has informed teachers that curriculum
grants of up to $300 are available to develop or purchase classroom
materials., Grant applications are reviewed by the Advisory Board
of the Durham Mathematics Council. Tke council's fall 1986
newsletter described the program and included an application form.
In May, the Advisory Board reviewed four mini-grant proposals,
ranging from $68 to $600, and four grant proposals, ranging from
$433.85 to $2,200. The mini-grant proposals suggested purchase of
materials to be used in the classroom, including a Family
Mathematics video tape and color monitors. Most of the mini-grant
proposals were submitted by two veachers, which meant that the
actual funds requested were limited to a total of $600. The grant
proposals were for compeunsation to do curriculum material
development during the summer. The Advisory Board questioned
vhether collaborative funds should be used to purchase capital
equipment and to whom the equipment would belong. All but one of
the grants were approved; the board asked for more information on
one proposal before giving its final approval. In addition to the
grant proposals, the board approved funding the attendance of five
teachers at various activities during the summer. Three teachers
requested funds to go to Phillips Exeter Academy (two attended in
1986). Two teachers requested funds to 3= to the precalculus
workshop at NCSSM,
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Ultimately, the board approved five mini-grants, including one
submitted after the May meeting for purchase of video tapes on
Management Science and Statistics; three for developing curricuium
materials during the summer of 1987; and one forv attending a
graduate cocurse at UNC-CH,

Study Grants, The council also offers grants for university
study in order to provide mathematics teachers with the opportunity
to pursue advanced study in mathematics. The council will provide
teachers with a stipend that will pay tuition, fees, books, and/or
release time from one class. As of August, 1986, four teachers had
been awarded grants for university study; one more teacher was
awarded such a grant for summer 1987.

Information Dissemination

The Durl..m Mathematics Council Newsletter, published
approximately every two months by the council office and sent to
the home addresses of every secondary, middle school, and junior
high teacher in the city and county school systems, is a primary
tool for information dissemination. The newsletter highlights
upcoming activities, and offers reports from DMC members (including
teachers who have attended conferences) and a report from the
council's executive director.

Teacher Resource Center

In the spring of 1987, a Teacher Resource Center was
established in a space provided by NCSSM. The Center, which is
open between 8 a.m. and 5 p.m. weekdays, provides teachers access
to computers, software, and text and supplemental materials. The
Center also serves as a workplace away from school. Center use by
teachers has been less than expected, but efforts are being made to
make more teachers aware of the Center and the services it
provides.

COUNCIL SUPPORTED ACTIVITIES

In addition to sponsoring activities, the Council helped to
provide funds for teachers to engage in professionzl activities
offered by other agencies. These activities typically involve
workshops and conferences, state and national professioral
meetings, and grants. These activities also involve helping
teachers form a Triangle Mathematics Club of Mathematics in the
area. Teachers are encouraged to find ways to share their
experiences and ideas through council sponsored activities.
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Triangle Mathematics Club

During the 1986-87 school year, the Durham Mathematics Council
helped to schedule several events tc facilitate the establishment
of the Triangle Mathematics Club, an organization designed to
involve mathemeticians from all sectors and to promote the growth
of mathematics and mathematics education- The club. which is
modeled after the Greater Chicago Math Ciub, is expected to become
‘self-sufficient, to have its own set of elected officers, and to
establish regularly scheduled meetings. On December 2, 1986, eight
teachers attended a meeting to discuss the organization of the
club.

Kickoff Dinner. On February 24, 1987, the Triangle Math Club
held a "dutch treat" dinner as both a kickoff activity and a
recruitment meeting. Dr. Robert Silber of North Carolina State
University spoke on "A Miscellany of Math Magic: A number of
Effects based on Math and Logic with Applications.” All
Durham-area residents interessted in mathematics were invited;
thirty-eight attended including twenty-three teachers from the city
and county schools and from Chapel Hill schools. Participants
discussed the purpose of the Triangle Math Club and the kinds of
activities and pregrams that would be of interest to the group.
While the facilities were less than ideal (among other problems,
there was a general power ailure that lasted 40 minutes), most
participants seemed to enjoy the evening. One teacher commented
that it was enjoyable to meet a "non-teacher with interests like
ours." A purchasing agent for Union Carbide Agricultural Products
Company-Research Triangle Park commented, "The club is needed to
help all of us interested in mathematics exchange ideas and get to
know each other better." Many said that they looked forward to the
next meeting.

Planring Meeting. On April 14 a planning meeting for the
Triangle Math Club covered such topics as governance and long-term
planning. Results of a survey among interested parties were mailed
out prior to the meeting.

Dinner Meeting. A dinner meeting of the Triangle Math Club
was held May 26, 1987, at T. K. Tripps Rectaurant. Dr. William
Love of the University of North Carolina at Greensboro spoke on
"Infinity--The Twilight Zone of Mathematics." Forty-two club
members, including twenty-five teachers from the county, city and
Chapel Hill school3, attended. The presentation was well. received,
although there were a few negative comments regarding the physical
facilities. One teacher said, "I often get discouraged--evenings
like this cheer me up~-I can go back to class and try again."
Another said, "The Triangle Math Club has long been needed. A good
evening with people of like minds who enjoy and respond to a
challerging presentation. Thank you DMC." A purchasing agent for
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21-26, 1987, which focused on computer use in the mathematics
classroom. Two of the teachers had attended in 1986. It is
expected that these teachers will make presentations to Durham
teachers about the ideas and activities they garmered from the
workshop.

EQUALS in Computer Technology. In August, 1986, the Durham
Mathematics Council awarded grants to four teachers to attend a
five-day program sponsored by the University of
California-Berkeley. The program, designed for teachers,
counselors, and adwinistrators serving grades K-12, focused on
attracting and retaining women and minority students in computer
education. The program was geared for both the beginning and the
experienced computer user.

All four teachers who attended (three females and one male)
felt that the activity was very worthwhile and that it had "great
value for those who use and maintain computers." One teacher said,
"I have had the opportunity to attend several workshops, . . . I
must admit that I have never parcticipated in one so challenging,
inspiring, applicable, and inferesting as the EQUALS workshop. It
was well-planned and well-presented. We were presented with a
model tesm-teaching situation and learned so much in so little
time, it was remarkable!" The four teachers shared what they
learned by organizing and presenting the EQTEC workshop for other
Durham teachers on March 13, 1987.

Logo Workshop. The DMC sponsored one teacher's attendance at
a two-day Logo Conference in Arlington, VA, on April 2-4, 1987.

Professional Meetings

NCCIM Meeting. The NCCTM meeting was held on October 17-18 in
Raleigh, North Carolina. There was no need to allocate funds to
teachers for this meeting because Raleigh is only 20 miles from
Durham. Furthermore, the Friday of the meeting coincided with a
scheduled workday of release time for teachers of both districts.
At the NCCTM meeting, the three teachers who had attended the
Family Math Workshop at the Lawrence Hall of Science in Berkeley,
California, presented a workshop on Family Math. In addition, one
Durham teacher attended a regional NCCTM meeting in Charlotte,
North Carolina, on March 6, 1987 and three teachers attended a
NCCTM regional conference in Greensboro, North Carolina, on March
27, 1987.

NCTM Southeastern Regional Conference. Four teachers from

both city and county schools received stipends to attend the NCTM
regional conference in Charleston, South Carolina on November
13-15.
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NCIM Annual Meeting. In April, 1987, the Council sponsored
five teachers' attendance at the annual meeting of the National
Council of Teachers of Mathematics in Anaheim, California. The
teachers, who would not otherwise have had the opportunity to
attend the meetings, received funds for both travel and expenses,
Each teacher was also granted release time by the school district
as the district's contribution to the council. All five teachers
were unanimous in their praise for and appreciation of the
conference.

F. Observations

The Durham Mathematics Council has progressed in several areas
of primary interest to the Urban Mathematics Collaborative project.,
These areas include: Project Management, Collaboration, Teacher
Professionalism, and Mathematics Focus.

PROJECT MANAGEMENT

During the 1986-87 school year the management of the Durham
Mathematics Council remained in the capable hands of Keith Brown
and Jo Ann Lutz. A clear delineation of responsibilities has been
drawn between the DMC's Director and Executive Director. Dr. Brown
sees his primary responsibility as setting the council's general
policy direction. He is responsible for writing the proposal for
funding from the Ford Foundation; overseeing fund raising;
interacting with the Ford Foundation, the Technical Assistance
Project, and the Documentation Project; and, initially, identifying
key people to serve on the Advisory Board. (The Nominating
Committee of the board now handles this latter responsibility.)

Dr. Lutz, as Executive Director, is primarily responsible for the
day-to-day operations of the council, and for interacting with
teachers and board members. Dr. Lutz is assisted by Barbara Davis,
the Math Council secrestary. Ms. Davis, who is very knowledgeable
about council activities, is able to answer questions about the
Resource Center and to attend meetings when Dr. Lutz is not
available. It should be noted that the Math Council secretary's
role extends beyond the organization's administrative or clerical
requirements; the fact that the phone is always answered has proven
to be of great importance in establishing contacts with teachers.

Management of the DMC has evolved into a smoothly operating
system. The complementary styles of the director and executive
director contribute to this cohesive professional environment, Dr.
Brown thinks it is important to identify good people and then step
back and let them do what they are good at doing. His presence is
felt in the council's well-defined vision, and in its explicit
definition of long-term goals. Dr. Lutz works through the Advisory
Board and Steering Committee to help make things happen.

Initially, she was more directive with these groups in order to
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provide them with necessary input about the council's direction and
goals. Now she primarily operates as a committee member and takes
direction from the groups for developing activities. Drs. Brown
and Lutz share a vision of teacher independence and decision-making
to be accomplished over the next five years.

A second reason for the successful evolution of the
collaborative involves the redefinition of the board struciure.
After several board members failed in 1986 to meet their
comnitments to seek out and develop funding resources, the
membership and structure of the board was changed. Dr. Brown
identified a single individual to be responsible for the council's
finances, and the board was subdivided into five committees, each
of which addressed a specific function. The committee structure
seems to have been suicessful in maintaining the interest of board
members and generating advice and direction for Dr. Lutz.

A third reason for the asmooth operation of the collaborative
is Dr. Lutz' ability to make things happen. A great deal of her
time is devoted to overseeing arrangemente for activities and
meeting with teachers. She makes an effort to visit each of the
fourteen schools to talk witn methematics teachers on a regular
basis. In the fall of 1986, Dr. Lutz and ber secretary visited
each school to generate support and enthusiasm for the council;
teachers' response was overwhelmingly positive. These personal
contacts and the energy Dr. Lutz expends are viewed as important
reasons for the variety of activities and the high level of teacher
participation in the council.

The Steering Committee has become a primary source for
activity ideas and for disseminating information to each school.
This group has worked well as a conduit for communicating
information to all teachers in the districts. Teachers wko have
served on the committee have valued the experience of influencing
the council's activities and direction and of meeting regularly
with their peers. The process for changing committee membership
became an issue at the close of the 1986-87 school year. Although
committee members agreed that as many teachers as possible should
have the experience of serving on the committee, current members
were very reluctant to give up their own participation. The issue
of how the commitment of this group will be expanded to include
other teachers remains a concern.

Development of the refunding proposal provided an opportunity
for the council to propose a shift in its strategy for helping
mathematics teachers. During the initial phase of the
collaborative, a menu (or wish 1list) was prepmared. When
teachers expressed interest in a menu item, zhe council either
sponsored an event or supported Durham teachers' participation in
events conducted by others. This strategy proved of considerable
value in counteracting teachers' sense of isolation from each other
and from the issues and problems of mathematics and mathematics
education, However, a shift in strategy is now being contemplated,
While continuing to sponsor and support a variety of activities,
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the council will now begin to focus its efforts on three
fundamental issues:

1. the development of new topics for the fourth year
of mathematics;

2. the integration of technology into the classroom; and
3. the application and transferability of mathemetics.

Program activities that focus on these issues must receive
positive response from teachers, must be flexible and innovative,
and must be broad based enough to appeal to a wide range of
mathematics teachers. It will be interesting to follow the
development of these focused activities and their impact on
mathematics teaching over the next several years,

COLLABORATION

The strength of the Durham Mathematics council stems from two
sources: the support from the "high tech" industries in the area,
and the mathematical and educational background of the staff of the
North Carolina School for Science and Mathematics. The teachers at
the school are knowledgeable and current on the issu»s related to
school mathematics, and they are active in dealing with those
issues. At the same time, they are classroom teachers who deal
every day with high school students. The council will continue to
build upon these strengths.

Members of the Steering Committee work well together and
support one another. This committee, comprised solely of teachers,
feels that it brings the teacher's viewpoints and insights to the
collaborative. The council provides opportunities for teachers
from both the county and city schools to intzract with one another.

While representatives of all sectors participate in the
council, teachers comprise the majority of its membership; those
from outside are viewed more as resources. To date, the council
has involved mathematicians from industry by inviting them to
present or to share ideas with teachers. Although these industrial
activities have been well received, there is some concern that this
contact has been primarily the corporate sector lecturing to the
teachers rather than an interaction between those from each gector.
It appears that the two sectors (corporate and teachers) are not
interacting with equal status; the corporate sector seems to be
"giving" while the teachers are "receiving." One teacher from
Junior High said that he "felt dumb" after listening to all the
mathematics that he had heard about at the RTI seminar,
Nonetheless, despite the perception that teachers have been on the
receiving end of this communication, some barriers have been
broken. Some of the teachers have begun to feel comfortable in
contacting the speakers and asking them to address another group of
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teachers or their students, or to have their students visit the
industries. The council has been less successful, however, in
involving university mathematicians. The establishmeat of the
Triangle Mathematics Club could be an important step in building
these collegial relationships.

The Council Board provides another opportunity for some
teachers to interact on an equal basis with representatives of the
business/corporate sector, university faculty, and other teachezs.
The meetings include a real interchange of views, opinions, and
ideas. The experience of the two teachers on the Advisory Board
seems toc be very positive, and their opinions are valued as highly
as are those of others.

Collaboration has also developed among teachers through their
participation in activities and on the Steering Committee and
between teachers and Dr. Lutz., In general, teachers feel very
comfortable talking to Dr. Lutz and asking her for help or working
with her; this interaction suggests sensitivity for the concerns of
the teachers. For example, the teachers at Jordan wanted to
develop an activity focused on probability and statistics, After
they expressed this interest to Dr. Lutz and the Steering
Committee, the DMC sponsored a workshop.

The DMC is involved increasingly in interactions with other
collaboratives: teachers have attended summer sessions at Phillips
Exeter with teachers from other sites; they have traveled to
Berkeley's Family Math Workshop where they interacted with teachers
from several California cities; the Philadelphia Mathematics in
Applications Course has been discussed at a DiC activity; and
teachers have attended professional meetings around the country.,

Dr. Brown and others are aware of the importance of working
with the state since many educational policy decisions are made at
the state level. It must also be noted that there have been no
problems with the administrative staffs in either school district
and, in fact, the collaborative has worked with both school systems
to me~t some common goals. For example, the county is using a
state grant to pay the salaries for teachers to attend the Woodrow
Wilson seminar on probability and statistics; DMC is paying their
expenses. Also, the county ¢istrict is paying several teachers to
work on other curricular projects during the summer of 1987,
including one teacher who will do a project using a textbook by
Saxon with an intermediate class.

As the focus of the council shifts to curricular changes in
the next two years, it will be interesting to note the support and
the impediments that may emerge. This is of particular importance
in light of North Carolina's approach to effective teaching and
assessment, Efforts to meet the state's demands could influence
the perceived needs of teachers, and hence the character of council
activities, especially as teacher input increases.
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TEACHER PROFESSTONALISHM

Although Durham teachers are not unionized, there is a very
strong individual school building "work place" mentality among area
teachers, Furthermore, due to the lack of a local professional
organization, mathematics teachers have been very isolated from one
another and from the issues £nd trends in the field., Collaborative
activities have lessened this sense of professional isolation for
many teachers. However, a large number of teachers in the srea
have yet to take part in any council activities. It should be
noted that an initial differential in levels of involvement between
county and city teachers is disappearing. A core group of
participants, particularly thcse who serve on the Steering
Committee, is emerging. These teachers form a solid base from
which to draw other teachers into activities,

Dr. Lutz observes four changes in teacher behavior that she
attributes in large part to the work of the collaborative. They
are:

1. an increased awareness of the value of DMC activities;

2. a greater use of the DMC as a resource in supporting
professional activities by teachers, both locally and
at other locations;

3. a change in the way many teachers view themselves and
their capabilities; and

4, an increased valuing and use of networking, i.e., using
council members as resources.

As Dr. Driscoll of the Technical Assistance Project noted,
while individually these changes may appear modest, collectively
they signal a group developing its own sense of community., The
next step, as Dr. Brown points out, involves teachers transforming
themselves into change agents--no small feat in an environment asg
traditionally stable as Durham.

Teachers in vurham, and in North Carolina in gerexal, work in
an environment in which the state either maintains or is taking
control of several key aspects of their professional lives:
ealary, state textbook 1ists, and, in the near future, career
ladder. Overtly, it appears that teachers take this centralization
for granted. They cowplain about low saleries (beginning at
$16,007 and increcs’ing after nineteen years to $28,000), but do not
£e2l they can do enything to improve them. On the other hand,
teaci: s from Durhan hsve challenged some of the processes employed

b7 =cate, includinrg the operation of the textbook selection

Ny *« Im a2daivion, the state affiliate of the NEA maintains a
H. izical interect, lobbying the General Assembly in

L 3 lencing endorsement to candidates for key offices.
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There is more teacher freedom than would first appear to be
the case. TFor example, the state prepares a list of textbooks from
which schools make thejr choices. Other texts may be chosen as
supplemerts. Teachers are granted a good deal of discretion in
terms of tue extent to which they use the primary and supplementary
texts.

Teachers have also questioned some of the state mandates and
the workability of some state requirements. The possibility exists
that DMC activities will count for career ladder credit, if the
program is enacted.

Another development initiated by the council in 1986-87 was
“he establishment of the Triangle Mathematics Club, a professional
mathamatics organization that would serve teachers from areas
outside of Durham. Teachers have come to recognize that the
absence of a local professional organization has inhibited their
professional growth; the club could become an affiliate of NCTM and
may involve mathematicians from all sectors. Those in attendance
at th: organizational meeting on December 2, 1986, at the North
Carolina School of Science and Mathematics agreed that such a club
was a good idea, that the council should help establish the
organization, and that the club should sponsor dinner meetings with
quality speakers. All high schools but one were represented.

The very existence of the DMC as an organization designed to
serve and help teachers has made Durham teachers feel more
professional. One teacher said, "Just think: they are trying to
do something to help with my work.” As plans for the club's
organization developed, Dr. Lutz deliberately stepped back to allow
teachers to take the lead. She sees the club as related to and
partially supported by DMC, but not as a DMC activity. Betty Peck,
the on-site observer, is one of the prime movers behind the effort.
Some DMC money will be available if the $10 annual dues do not
cover the expenses for next year, and the teachers do use council
resourrzs and the council secretary to send notices of the
meetings. The club met in February, April and May. The first
meeting had 45 participants,

The collaborative has developed in teachers a recognition of
their collective expertise, and has provided a peer group in which
teachers may consider themselves a part rather than as
professionals working in isolation. The teachers seew to be
supporting each other and getting ideas from the interaction.
Teachevs who have »articipated in Family Math, in EQTEC, and in
Phillips Exeter programs, for example, have directed activities for
their peers. Mrs. Betty Peck, the on-site observer, was invited to
talk with ‘teachers at a meeting at Hillside High School. One
te~cher said that she is. the only one who teaches calculus at the
sc..v0l and appreciates the opportunity to talk to other calculus
teachers at the Steering Committee meetings.

It should be noted that one impact of the DMC has been
teachers' increased participation in professional conferences and




meetings. Through DMC, teachers have traveled to Exeter, Berkeley

for Family Math, NCIM (D.C. and Anaheim), and attended courses at
Duke and UNC.

The council's activities to date exhibit an interesting mix of
Faternalistic events offered by outsiders and a “"choice" mechanism
that allows teachers to select from a menu those activities in
which they wish to participate. The expectation is that this
strategy will nurture the development and maturation of a truly
professional group of mathematics teachers.

Teacher participation in council activities increased in
; 1986-87 over the previous year. During the year, 69 percent of the
county teachers participated in a council activity, compared to 56
percent in 1985-86. Seventy-four percent of city teachers
participated in at least one council activity in 1986-87, as
compared to 68 percent the previous year.

There is some concern, however, that participation in council
activities has decreased among some teachers due to the
implementation of new school programs in the 1986-87 school year.
All county teachers are required to take "Effective Teacher
Training" in either 1986-87 or in 1987-88; as noted earlier, this
will require attendance at ten three-hour, after-school sessions,
In addition, three schools will conduct self-evaluation and
reevaluation studies for Southern Association. It is feared that
this effort will be extraordinarily time consuming. Many Durham
teachers do not want to miss classes to attend council activities
during school hours; additional commitments during after-school
hours may therefore impact on attendance at council activities,

) This possibility must be monitored carefully, as there is

‘ considerable work pressure on the teachers served by the DMC, The
"effective teaching" sessions at night and the number of schools
preparing for evaluation create an environment in which the
collaborative must be sensitive to the concern that its activities
may contribute to burnout if care is not exercised. This is a real
concern, and it raises an important issue. On the one hand, its
status as a collaborative requires that the council make real
demands on teachers' time and intellectual capabilities., At the
same time, however, it must not be so burdensome that it works
against, rather than for, the participating teachers,

MATHEMATICS FOCUS

The mathematics focus of the Durham Mathematics Council seems
eclectic. One strong emphasis involves existing curriculum and
helping teachers to know more about instruction in those content
areas. This is achieved through teachers networking with other
teachers. At the same time, the collaborative makes efforts to
introduce less traditional school topics such as probability,
statistics, problem solving, and applications. These topics have
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received attention by some teachers im the council through
workshops, seminars and mini-grants.

A stratification of teachers exists according to the topics
they can teach. Some teachers only feel comfortable in teaching
courgses through Algebra I, while others feel more comfortable
teaching geometry. Dr. Lutz has encouraged teachers to attend the
NCSSM precalculus summer workshop to help update their knowledge in
more advanced mathematics.

The use of computers and technology in the schools depends
upon the interest of individual teachers. Computers are more
apparent in the county schools and appear to be used more often
than they are in the city schools. Computer use has not been a
topic of great interest to a large number of teachers.

The NCSSM has been very influential .in keeping some teachers
current on new developments in mathematics education. The school
received a three-year grant to pay for teachers from around the
state to teach at the school for one year. During this time new
approaches were tested and new topics in mathematics were explored
by the visiting teachers. In a few cases, teachers who came from
other parts of the state chose and were able to acquire a job in
the Durham area upon completing their year. These teachers, along
with the few from Durham who were visiting NCSSM teachers, provide
a cadre for building on some new ideas about mathematics teaching.

G. Next Steps

The collaborative will continue to offer teachers the
opportunity to participate in industry tours, seminars,
conferences, and workshops, and will ask participants to report
back to their colleagues about their experiences. During summer,
1987, the collaborative will sponsor teachers to attend the NSF
funded workshop on the precalculus curriculum at the North Carolina
School of Science and Mathematics, a related workshop on

contemporary topics in precalculus, and a Woodrow Wilson Institute
on mathematical modeling.

Workshop on the Precalculus Curriculum Project at the NCSSM

The North Carolina School of Science and Mathematics has
received funding from the National Science Foundation to run a
12-day mathematics workshop for selected teachers from nine of the
eleven mathematics collaboratives established by the Ford
Foundation. The workshop will be held July 6-July 17 at the
Research Triangle Imstitute in Durham, and will focus on the
precalculus curriculum development project underway at the North
Carolina School of Science and Mathematics; more explicitly, the
workshop will cover applications of elementary funct-ons, including
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elementary data analysis, modeling, algorithms, and the use of a
computer in instruction. Each teacher will receive a stipend,

Each team of teachers is expected to assist in reviewing materials
to be used in in-services for teachers of grades 7-12, The teanm
vill conduct a one-week workshop during the summer of 1988 in their
home district for teachers of grades 7-12.

The workshop has three practical goals:

1, to acquaint teachers with the goals of the syllabus under
development at NCSSM and to prepare teachers to be able .
to use some of the units in their teaching;

2. to familiarize teachers with recommendations about the
secondary mathematics curriculum, focusing on the need
to introduce new topics such as finite mathematics,
data analysis, algorithms, and the need to make
more effective use of computing in the classroom; and

3. to prepare teachers to conduct one-week workshops that
address the recommendations in their home districts during
the summer of 1988. The workshops will be based on a set
of materials developed at NCSSM during the 1987-88 school
year.

Thus, each participating teacher will help test the newly
designed programs that reflect the recommendations to improve the
secondary mathematics curriculum, provide suggestions for improving
the units after their use in the classroom, assist in the design of
teacher training materials for acquainting teachers with
recommendations for improving mathematics instruction, and help
conduct a workshop for fellow teachers.

The project's primary goal is that participating teachers will
experience a special professional opportunity, one which results in
growth and a greater involvement in mathematics education. The
Durham Mathematics Council has been asked to sponsor five teachers,
one from each high school, to attend the workshop.

Contemporary Topics in Precalculus at NCSSM

During the past two years, the mathematics faculty of NCSSM
has, under funding by the Carnegie Corporation of New York,
developed a syllabus for fourth-year college preparatory
mathematics. The new syllabus incorporates recommendations about
the secondary mathematics curriculum from such organizations as
NCIM, MAA and NSF, and includes such topics as data analysis,
algorithms, and the need to make more effective use of computing in
the classroom.

The collaborative will fund four DMC teachers to attend the
workshop, which will be held July 13-24. The workshop will
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acquaint teachers. with- the goals and topics of the syllabus under
development. at NCSSM, with emphasis on those topics that are
generally considered new to the more traditional "precalculus"
course and on the use of the computer as a tool in classroom
instruction. After participating in the workshop, teachers will be
prepared to use some of the new units in their own classrooms.

Mathematical Modeling Residential Institute

Two teachers, one from NCSSM and one from the county, will
receive collaborative funding to attend a Woodrow Wilson Institute
for teachers of secondary school mathematics at Columbus College,
Columbus, Georgia, on July 25-31, 1987. The four-week residential
institute will be open to high school mathematics teachers with
three years of experience and continuing employment, Fifty
teachers from across the country have been chosen by competition to
attend. The institute will focus on mathematics modeling using
discrete and other school mathematics. It is anticipated that the
two collaborative teachers who attend will present a workshop for
teachers from across the state in summer 1988.

Other Plans for 1987-88

During the 1987-88 school year, the council also will continue
to make funds available for teachers to visit schools with model
programs. As in 1986, grants will be offered to teachers for
classroom improvement. The Study Grant Program, which encourages
teachers to pursue university study, also will be continued.

The collaborative plans to schedule several dinmer meetings
during the 1987-88 year. These meetings will feature an invited
speaker who will discuss relevant topics in mathematics and
mathematics education, and will provide a forum for teachers to
present results of their projects. The Council is also beginning
to explore the use of cable television as a means of serving the
entire mathematics community.

The Math Council is in the process of establishing a teacher
Resource Center. The center will include a test bank organized by
teachers, textbooks for review, and computers and software to test.
The DMC Resource Center will be located at NCSSM, next to the Math
Council Office. Teachers are being encouraged to help organize the
center.

In June, 1988, the Durham Mathematics Council and the North
Carolina School of Science and Mathematics will host a national
mathematics conference on the theme "Teacher Professionalism: The
Role of the Mathematics Teacher." Experts from across the naticn
will be invited to speak. Topics will include changes in
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curriculum, the state of the mathematics teaching force, and trends
in technology and their effects on the role of the teacher.
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SUMMARY REPORT
LOS ANGELES URBAN MATHEMATICS/SCIENCE COLLABORATIVE (LAUM/SC)

by

Urban Mathematics Collaborative Documentation Project
University of Wisconsin-Madison

PURPOSE OF THIS REPORT

This report summarizes the activities of the Los Angeles Urban
Mathematics/Science Collaborative during the 1986-87 school year.
The report is intended to be botk factual and interpretive. The
interpretations have been made in light of the long-term goal of
the Ford Foundation to increase the professional status of
mathematics teachers in urban school districts and the way in which
the activitjes of the collaborative during the past year have
evolved in order to reach that goal.

The information presented in this report came from the
following sources: the proposal submitted by the Los Angeles
Mathematics/Science Collaborative to the Ford Foundation for the
continued funding of the collaborative; documents provided by the
project staff; monthly reports from the on-site observer; the
meeting in San Francisco in October, 1986, of representatives of
all of the projects; the directors' meeting held in St. Louis in
January, 1987; meetings held during the annual NCTM Conference in
April, 1987, in Anaheim, California; survey data provided by
teachers; and five site visits by the staff of the Documentation
Project.
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LOS ANGELES URBAN MATHEMATICS/SCIENCE COLLABORATIVE (LAUM/SC)

A. Purpose

The Los Angeles Urban Mathematics/Science Collaborative is the
official title of the thirty-five-member Advisory Committee to the
Los Angeles Educational Partnership. This committee, established
in 1986, was created from the consolidation of the advisory
committees of the Los Angeles Urban Mathematics Collaborative and
the Mathematics/Science Fellowship Advisory Board. The Advisory
Committee currently provides direction to ti.e Los Angeles
Educational Partnership on the operation of four programs: +PLUS+
(Professional Links with Urban Schools), Mathematics/Science
Teacher Fellowship, Science and Math Enrichment Program, and Target
Science. The Advisory Committee was restructured in order to
reduce duplication of committee memberships, and to bring together
‘those concerned with mathematics and science education.

The goal of the +PLUS+ program of the Los Angeles Urban
Mathematics/Science Collaborative is to use a mathematics resource
network to assist teachers in relating the world of work to the
mathematics curriculum. It is expected that teachers will benefit
from expanded horizons and increased interaction with their
colleagues, +PLUS+ activities during the 1986-87 school year
included an expansion and continuation of those cited in the
original funding proposal: networking and collaboration among
teachers, mathematics departments, and mathematics resources were
expanded from the community level to encoupass state and national
regources; team building and leaderchip skills for mathematics

teachers were further developed; teachers were provided

opportunities to develop, evaluate, and integrate new materials and
methods into the curriculum,

It is anticipated that +PLUS+ activities will enable teachers
to:

1, become a part of the mathematics resource community
through interaction with mathematicianc and their
professional organizations;

2. perceive themselves as effective, empowered agents of the
professional education community; and

3. discover new and effective ways to motivate students to
study mathematics, which in turn will increase the number
of students successfully completing high school
mathematics programs and increase student awareness of
the importance of mathematics.
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B. Context

The Los Angeles Unified School District's K-12 enrollment
increased by 11,000 students during the fall of 1986, to a total
enrollment of 590,287. Nearly 155,000 of these students attend
high schools or magnet schools. Hearly 14 percent of all
California public elementary and secondary students attend Los
Angeles schools, and the Los Angeles schools enroll 45 percent of
all students in Los Angeles County.

The Los Angeles Unified School District employs 29,221
teachers in grades K-12 at an average annual salary of $30,337.
About 79 percent of the district's $3 billion operating budget
comes from state funds; 9 percent comes from local property taxes,
8 percent from federal funds, and 4 percent from other sources.
The average cost of educating a Los Angeles school district pupil
during 1985-86 was $3,402.09.

-Enrollment..for. the. 1987-88..school. year is..projected to
increase by 15,000 students, the majority of whom will have limited
English skills. Steady enrollment increases have pressured the
superintendent and the School Board to develop a plan to address
school overcrowding. In December, 1986, the School Board delayed
for a year a decision to convert additional schools to year-round
programs, Instead, the Board approved the addition of 265 portable
classrooms, and transferred 9,000 students from overcrowded schools
to schools with available space, changing the integration ratio
from 60:40 to 70:30. The delay in converting to a year-round
school program allowed more time for planning.

The district is also struggling to address a dearth of
qualified teachers, especially in inner-city schools; teacher
walkouts; and the potential disruption of new district leadership,
Los Angeles lost many mathematics and science teachers when the
courts ordered that faculty desegregation precede student
desegregation; many teachers chose to leave the system rather than
to relocate to inner-city schools. This has greatly reduced the
number of experienced and qualified teachers, especially in
fifty-five inner-city schools. As a result, these schools have
been granted priority in hiring new staff, In addition, the
district's requirement that mentor teachers be willing to change
schools to help inexperienced teachers has caused many mentor
positions to remain unfilled. The district has only four mentor
teachers of mathematics in all of its junior and senior high
schools, in spite of the fact that the state contributes an
additional $4,000 to the salaries of mentor teachers.

The teachers' union in Los Angeles (an affiliate of WEA) is
not very strong. Teachers' salaries range from $20,000 to $38,000,
a pay schedule many teachers view as inadequate, To {llustrate,
teachers were discouraged to learn that the workers who change the
combinations on school lockers receive a starting salary of $31,000
after only six weeks of training,
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Finally, Superintendent of Schools Harry Handler ‘resigned at
the end of the 1985~87 school year, although he has agreed to sgerve
ag a consultant for cne year to assist Superintendent Leonard M.
Britton, who was appoinied after a nationwide search.

C. Development of the Collaborative

The thirty-five-member Advisory Ccmmittee to the Los Angeles
Educational Partnership, which constitutes the LAUM/SC, has been
chaired since March, 1986, by Erwin Tomash, chairman of
Dataproducts Corporation. The Advisory Committee is responsible
for developinyg ;olicy for the four mathematics and science programs
administered by the LAEP. The Collaborative Advisory Committee is
comprised of the lead teacher from each +PLUS+ school; Board of
Education members; administrators and instructional specialists
from the Los Angeles, Pasadena and Inglewood unified school
districts, the El1 Monte Union High School District, and the Los
Angeles County Office of Education; and.representatives-from

“foundations, museums, corporations, professional organizations, and

postsecondary institutions. Selected members of the Board of
Directors of the Los Angeles Educational Partnership clso are
invited to serve as ex-officio members of the committee. The
Collaborative Advisory Committee meets as a whole two or three
times each year. Peggy Funkhouser, Executive Director of the Los
Angeles Educational Partnership, is director of the collaborative.
The coordinatox of the +PLUS+ program is Toby Bornstein. The
on-gite observer is Richard Curci, a high school. mathematics
teacher and a mentor teacher.

The Ford Foundation's Urban Mathematics Collaborative project
funds the +PLUS+ (Professional Links with UGrban Schools) program.
Steering committees are designated as needed to plan and organize
+PLUS+ activities. Teachers, business associates, and college
associates who participate in +PLUS+ activicies are considered
program membexrs. In April, 1985, the mathematics departments at
three high schools were selected from a targeted group of
forty-seven mathematics departments to form teams with
representatives of business and higher education in order to
strengthen mathematics instruction and build 1links to the world of
work, A +PLUS+ team, including the participating teachers, two
business associates, one university associate, ard a facilitator,
was formed in each of three schools: Manual Arts and Wilson High
Schools in the Los Angeles Unified School District and Mountain
View High School in the E1 Monte Union High School District,

Teachers' Cnuncil

During the 1985-86 school year, the Teachers' Council, a group
comprised of teachers from the three +PLUS+ teams, was established
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departments to the +PLUS+ program and to disseminate application
materials. Twenty-nine persons attended in addition to those
presenting the program. Members of the original three +PLUS+
departments spoke on the opportunities available through +PLUS+,
and how these opportunities had resulted in personal and
professional growth, and offered an overview of the requirements
and commitments expected of +PLUS+ departments. The +PLUS+
teachers from the original cohort schools did most of the talking,
with Project Cocrdinator Toby Bornstein speaking briefly at the
start and close of the meeting.

Participants at the orientation meeting seemed excited about
the prospect of applying and particularly enjoyed the presertations
by the original +PLUS+ teachers. One teacher commented, "'+PLUS+
sounds interesting. It helps teachers directly. I enjoyed hearing
teachers' comments." A principal said, "This is a program my
school could benefit from and we will be applying. I'm glad I
came."

The program planned to add five new departments, two from
LAUSD and three from.outside of the district, for a total of four
LAUSD schools and four county schools. All interested departments,
including those that had participated as +PLUS+ departments during
the 1985-86 school year, were required to apply. Finally, eight
schools, including two of the original +PLUS+ departments,
participated in the process. The teachers and administrators from
the schools were interviewed in March, 1987, by a committee
consisting of the project coordinator, one teacher from a current
+PLUS+ department, and c¢ne school administrator. One school
withdrew its application during the interview process, after
realizing it lacked the commitment critical tc success. The
remaining seven departments were selected for the training part of
the program to develop a department proposal. Included in the
seven departments were two of the three original +PLUS+
departments, Mountain View and Wilson School, and five new
departments: Franklin, Jordan, Morningside and Venice High
Schools, and Washington Preparatory High School. One of the
original three +PLUS+ schools, Manual Arts, decided not to reapply
for funding although it is giving consideration to participating in
the spring 1988 workshops.

Leadership Meetings. On March 16, 1987, a Leadership Meeting
was held at the LAEP office for department chairpersons and team
leaders from the seven participating departments. The neeting was
designed to heip the department prepare for the proposal planning
meetings scheduled in April and May. Fourteen persons attended,
including two representatives trom LAEP and two consultants hired
by +PLUS+ to facilitate the successful assimilation of the new
departments into the +PLUS+ program. At this meeting, participants
reviewed the problems and accomplishments of +PLUS+ during its
first year, discussed the role of a leader in +PLUS+, attempted to
identify strengths, wesknesses, potential problems and solutions
unique to their departments, and discussed the importance of
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achieving broad participation during the plan.ing phasa.
Participants felt the meeting was very helpful. One person
commented, "I enjoyed being here. We all seem to have the same
kinds of political problems at our schools." Ancther appreciated
the opportunity to meet together: "Sometimes we den't know who we
are working with until we sit down and talk." One of the
consultants noted, "Everything went as planned and I think it was
successful. The leaders have a better understanding about the

process. I was pleased at how well it went. We have a good group
of leaders."

To assist the smooth introduction of the five now +PLUS+
departments, teachers involved in +PLUS+ during its j:ilot year were
asked to serve as facilitators and discussion leaders at the April
and May proposal planning meetings. Fourteen pilot teachers met
witn consultants on March 23, 1987 at the LAEP office to prepare
for this role. Participants learned that the basic responsibility
of a facilitator involved assisting group members to use their
meeting time effectively and efficiently. Specifically, the pilot
teachers were directed to encourage each person in the group to
participate, to discourage individual domination of ihe group, to

clarify the tasks at hand, and to keep the group on tagk and on
time,

One teacher commented, "Knowing what the end results should
look like helps. Using us [as facilitators] is an excellent idea,
Glad to know we could help." Another said, "Too bad we didn't have
this kind of help the first time around." One of the consultants

added, "I'm pleased to see how helpful these ton:hers are and how
open they are."

Proposal Planning Meetings

April Meeting. On April 4, 1987, the first of two +PLUS+
proposal planning meetings was held at the ARCO Towers in downtown
Los Angeles, The meetirgs were designed to help both the new and
the continuing +PLUS+ departments begin to develop their department
plan, which would lead to the production and submission of their
$2,500 grant proposals. Of the eighty +PLUS+ teachers invited,
sixty-three attended, The program included instruction on
identifying the mathematics education problems the +PLUS+ *
department would address, using problem-solving atrategies to

resolve these problems, settirg priorities, and developing a

proposal. Lunch was provided, and each teacher received a $50

stipend. Teachers active in +PLUS+ during its pilot year served as

facilitatore and group-discussion leaders.

Teachers in attendance were pleased with the workshop. One
commented, "I'm glad I came. Bringing us together was a great
idea. We share the same needs. We need to speak to the district
as a group and let them know what we want. We certainly have the
power right ia this room." Ansther said, "Bringing teochers of the
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same subject together to talk was a great idea. My department and
I learned some things about ourselves we didn't know. Now that's
worth our time."

The consultants alsv were pleased with the results of the
workshop: "I feel this was very successful and these teachers
worked hard. I'm very happy with the way it went," one reported.

A teacher who was active during the pilot year noted that "it was
much better than Phase I. We have learned a great deal and it paid
off."

Following the April meeting, Toby Bornstein visited each of
the seven schools to ensure that the proposals would be finished
for the May meeting.

May Meeting. The second meeting to help the departments
refine their proposals was held May 2, 1987, at the Hughes
Corporate Headquarters. Fifty-three teachers and seven Hughes or
TRW representatives attended. Each department presented a first
draft of its proposal, and the document= were reviewed and
critiqued in small groups. Meeting leaders presented a
role-playing demonstration that highlighted potential communication
problems and poor problem-solving techniques in the context of a
departmental meeting. Departments then met to rework their
proposals and to discuss problem areas. Lunch was provided and
teacheres received a $50 stipend.

Teachers seemed to feel that the workshop was worthwhile. One
teacher commented, "Today was a learning experience with teachers
helping teachers. It was well organized. I learned from reviewing
other schools' proposals about my department's proposal. The
comments were extremely helpful." Another said, "Even though it's
Saturday morning, I'm glad we came. This was so helpful and this
facility is beautiful. We needed other input and the other schools
gave it. We need more meetings like this. We are a new +PLUS+
school and so far it's been very supportive." A Hughes retiree
commented, ", ., .it's good to see teachers working together. This
is a good process. Seems the proposals need more time to be
thought out. I used to write proposals for Hughes, it meant my
job. You can call me for help anytime." The oa-site observer
noted that the departments had progressed far beyond their
counterparts of a year ago.

As a further aid to +PLUS+ departments, Judy Johnson and Dick
Cone, the consultants hired by +PLUS+ to help departments with
their proposals, visited each school during the proposal writing
phase. Each site visit focused on the department's objectives and
the generation of multiple strategies to achieve those objectives.
This type of consultation will not be continued in future +PLUS+
program expansions, as teachers in general did not find it to be
effective, and in fact, perceived the consultants as taskmasters.
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June Meeting. Teachers from the seven +PLUS+ departments met
at Morningside High School on June 1, 1987, to present their
completed proposals and to hear the other teams' proposals.
Twenty-two members of the +PLUS+ math departments attended. One
teacher commented, "Even though we come from different areas, there
are many similarities in our situations. Some schools sound like
ours. Others are somewhat different, It was interesting to see
the direction we each took for our p* ‘s." Another said, "I
enjoyed hearing what the other schoo are doing. I got some good
ideas. We hope ours will be accepte. I think it is important we
listen to each other." A third stated, "Listening to the way seven
different schools run a math department was a lesson in itself.
Everyone went away one step closer to their plan and each school
had more respect for the others." LAUM/SC Coordinator Toby
Bornstein reiterated the on-~site observer's comment that the
departments were "far ahead" of corresponding departments from the
pilot year. She gave much of the credit to Dick Cone and Judy
Johnson for helping focus the teachers' efforts.

Grant Review

A grant review panel met June 25, 1987, to make
recommendations for proposal improvements and to suggest specific
implementation strategies to the grantees, Grants will be awarded
formally in the fall; recipients wili then participate in an
implementation retreat.

It should be noted that the new mathematics departments that
were added to the +PLUS+ program are eligible to receive only one
planning grant, This restriction was established to ensure that
departments will not become overly dependent on outside funding and
will more readily incorporate +PLUS+ activities into their regular
procedures. (The three original +PLUS+ departments were exempted
from this restriction during 1986-87).

The goals expressed in the departmental Action Plans varied
for each team. A brief description of some components of the
Action Plans is presented below,

DEPARTMENT ACTION PLANS

Because individual department action Plans reflected the
problems identified by teachers in each of the seven participating
departments, thkey varied in focus and content. Mountain View High
School, for example, addressed perceived probleme of teachers' lack
of knowledge about computers, students' lack of awareness of the
relevance of mathematics in the world of work, and an unacceptably
high failure rate by planning to provide release and in~service
time for teachers to review computer software, developing a
tutorial program for students, and inviting guest speakers from
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business and industry. Woodrow Wilson's Action Plan focused on
enhancing computer use in the classroom, while Franklin High
School, with a 42 percent dropout rate, has chosen to devote its
resources to improving students' study skills and academic
performance, both in mathematics and across the curriculum.

Other innovative strategies developed in the plans include
Jordan High School's program to improve student attendance and
increase student motivation by providing $1 reward coupons twice
monthly to students who exhibit perfect attendance and improved
achievement; Morningside's emphasis on acquiring such curriculum
support materials as overhead projectors and manipulatives, and its
planned development of a team-teaching approach; Venice High
School's plan to establish a mathematics department office as a
means of fostering department cohesion and cooperation; and
Washington Preparatory High School's decision to intrcduce
innovative teaching methods, hands-on laboratory experiences and
guest speakers to stimulate students' interest in mathematics.

D. Relationships with Other Local Initiatives

A variety of institutions and organizations in the Los Angeles
area serve as resources and offer professional opportunities for
mathematics teachers. Both the Los Angeles Council of Teachers of
Mathematics, of which the president-elect is a +PLUS+ teacher, and
the California Mathematics Council hold annual meetings for
mathematics teachers. +PLUS+ teachers not only attend these
meetings, but are active participants who give presentations and
provide leadership.

Institutions of higher learning also offer courses,
institutes, and special programs in which +PLUS+ teachers can
participate. In the summer of 1986, a +PLUS+ teacher attended a
UCLA conference on the influences of testing on the mathematics
curriculum, and four +PLUS+ teachers participated in UCLA's High
School Mathematics Project.

The high degree of participation in activities sponsored by
other organizations has increased the visibility of the +PLUS+
program in the mathematical community of the Los Angeles area. In
the words of the on-site observer, "I'm beginning to see many of
the same faces at a variety of math-related conferences, workshops,
meetings and planning sessions. Members of the math community are
getting to know one another and +PLUS+ teachers are represented
everywhere." Many teachers have also noticed "familiar faces" at
mathematics conferences,
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E. Project Activities

The Los Angeles Urban Mathematics/Science Collaborative's
+PLUS+ project sponsors three distinct kinds of activities: events
for teachers from the forty-seven targeted schools in the eleven
school districts (General Activities); activities for the three
+PLUS+ teams (Activities for +PLUS+ Departments); and activities
designed by each team as part of its Action Plan (Team Activities).
These are described in Subsections of the Section "Collabovative
Sponsored Activities."

During the 1986-87 school year, the collaborative supported
the attendance of +PLUS+ teachers at several conferences, both

within California and out-of-state. These are described in the
section "Collaborative Supported Activities."

COLLABORATIVE SPONSORED ACTIVITIES

General Activities

+PLUS+ Workshop Series

A major effort of +PLUS+ Phase II during the 1986-87 school
year involved a four-part series of Saturday morning content
workshops at Wilson High School. Teachers from forty-seven high
schools in eleven school districts were invited to attend the
workshops, scheduled November 8, December 13, January 10, and
February 21. The workshops were planned by a task force comprised
of +PLUS+ teachers and associates from higher education and
industry, as well as other members of the Los Angeles Urban
Mathematics/Science Collaborative. The workshops, which focused
on topics identified by the Workshop Steering Committee of the
LAUM/SC, were titled: FUNdamentally Math, New Directions in
Mathematics, Effective Software for the Math Classroom, and
Scientific Uses of Mathematics Modeling/Advanced Math. A session
on each of the four topics was offered on each of four Saturdays.

The thirty-three workshop instructoys represented a variety of
groups: six instructors represented corporations, six represented
universities and colleges, five represented the county or district
administration, and sixteen were teachers from ten schools. All
the workshops were highly interactive and applied a hands-on
approach, incorporating manipulatives, models, and simulations.
Similarly, all four workshops stressed problem solving, estimation,
and mental arithmetic, and the use of calculators in exploring
real-life applications of mathematics.

Each workshop topic was addressed 70 four half-day sessions,
for a total of sixteen hours over a four-month period. Teachers
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earned one salary-point credit from the Los Angeles Unified School
District or professional expert pay of $150, one half paid by the
LAUM/SC and one half contributed by their school district.

During the weeks between workshops, participants practiced and
applied the rew ideas and methods in their own classrooms and
reported their results at the following sessions. This strategy
provided the opportunity to field-test new ideas in a variety of
settings, receive suggestions from colleagues, request new
information and feedback from experts, and feel a sense of
ownership in the process. This strategy also recognizes the
developmental nature of learning, sets in motion the integration of
new information into the mathematics program, and most importantly,
recognizes the central role of the classroom teacher as the agent
for change.

The end product of the workshop series was the Teacher
Resource Book, developed by participants at each workshop for their
own use and for possible dissemination to all participants. These
books contain ideas, field-tested lessons, worksheets, lists of
material resources, bibliographies, and lists of guest speakers,
Rather than disseminating all the Teacher Resource Books, a
decision was made to take one "best idea" from each Resource Book
and assemble them in a single book which will be distributed during
the 1987-88 school year.

Planning Meetings., The workshop's Steering Committee felt
very good about the planning meetings and the overall value of the
workshop series, After the committee's first meeting, an industry
associate said, "This is an exciting project and it is interesting
to see how schools operate differently from Hughes. I'm glad I
could participate." After a later meeting, one teacher said, "I'm
glad I'm a part of it. This is going to be a great series of
workshops." An industry associate commented, "This is opening up
positive dialogue between classroom teachers and administrators.
It's transferring what teachers need to the power structure of
teaching."

In late August, 1986, the workshop Steering Committee met to
help two of the subcommittees finalize their fall workshops., After
this meeting, one teacher commented, "We are almost finished, and
it is worth every minute." Others said: "Glad to see some industry
people working with us. They have good advice"; "The team work is
good to De a part of. The strength is in working together."

On September 5, 1986, a luncheon meeting was held to
coordinate the fall workshops, to report on progress, and to plan
for the presenter's orientation scheduled October 2. After the
meeting, one teacher commented, "Every time I come to one of these
I feel energized. There is a group of outstanding people
assembled." The on-site observer said, "Everyone was excited to be
involved, and there was mutual respect by all who attended.”
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To encourage attendance at future workshops, collaborative
coordinator Toby Bornstein announced that any teacher who brought a
colleague to the December 13 session would receive $40 to purchase
extra materials for his or her school, and the new teacher would
receive a pro-rated stipend of $110 for attending the three
remaining sessions.

December 13 Workshop. The December 13 workshop offered
sessions on problem solving, experiments and game theory in the
theory of fair division, the Geometric Supposer, and statistics.
Fifty-five teachers attended, including fifteen who had not
attended the first workshop. Overall, teachers rated the workshop
4.5 on the 5-point scale, and their comments were very positive:
"These are the best workshops"; "The Geometric Supposer is
fantastic. Can't wait to use it"; "This is exciting. We are
learning about statistics"; and "These are by far the best
(workshops). Great atmosphere arnd everyone is friendly. Small
size gives ail a chance to participate." The cn-site observer
added that the quality of the speakers and the size of the groups
contributed to the event's success. Alan Amundsen, one of the
speakers, was very encouraged by the number of participants who had
preregistered for the software workshop and suggested that the
proximity of a holiday may have been responsible for the relatively
low turnout in November. Amundsen also suggested that workshop
participants may have spread the word about the events' value,
prompting additional teachers to attend. Participants' evaluation
forms indicated that many would use workshop ‘deas in their
classrooms.

January 10 Workshop. The January 10 workshop offered sessions
on the use of the abacus and calculator, game theory, software used
in teaching statistics and functions, and the use of vectors in the
design of trusses and bridges. As with the previous workshops, the
sessions focused on using mathematics effectively in the classroom
and making it exciting, meaningful, and useful for students.
Forty-seven teachers, all of whom had attended at least one of the
two previous workshops, were present. Overall, teachers gave the
workshop session a rating of 4.4 on a 5-point scale. One teacher
expressed a hope that +PLUS+ would "offer these woxkshedps again."
Another said that it was "fun to 'stretch' in math again. . .it's
been awhile." A third teacher appreciated the "collegiality of my
individual group and [the] challenge of the problems." Presenter
Barbara Wills of Huntington Park High School, LAUSD, caid, "The
teachers were great: motivated and open to new ideas. It was a
pleasure being here."

February 21 Workshop. The February 21 workshop offered
sessions on the use of computer data bases and graphics software,
applications of logarithmic and exponential functions to real-world
problems, and Euler's classical formula relating the faces, edges,
and vertices of pol hedra. The forty teachers who attended gave
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the workshop an overall rating of 4.5 on a 5-point gcale. One
teacher called the workshop "exciting, enlightening, interesting."
Another said that "[the workshop] provided several types of
applications that are based on exponential theory, yet are very
relevant to high school students." Another 1liked "the discussion
during the last part of the session as to what's happening in math

today and what shall/should we do tomorrow. [It was] better than

all the other sessions."

A few of the presenters, primarily those from the Los Angeles
Teacher Education and Computer Center (TECC) , expressed the view
that +PLUS+ ghould not duplicate the efforts of other organizations
already sponsoring workshops for teachers. By the time the +PLUS+
series ended, however, thesc presenters seemed ready to acknowledge -
its value. Workshop participants also found the sessions very
helpful. According to the on-site observer, one of the workshop's
most positive contributions to teachers' professional well being
was its role in bringing together representatives of a wile variety
of sectors, including the city and county school district
administrations, city and county schools, TECC, industry, and
higher education, to accomplish a task. The process has fostered
meaningful communication and increased interaction and listening
among participants,

In responding to a questionnaire asking for an overall
evaluatior of the workshop series, teachers made several positive
comments regarding the value of participation. One teacher said,
"I learned that there are a lot of people in industry and higher
education who are as concerned about the quality of secondary
education as are the secondary teachers." Another said,
"Interaction with other teachers, and in particular industry
representatives, has given me a different perspective in my
individual teaching situation." A third stated, "I've learned
about some trends in applications and theory that could affect the
future content of math curriculum in secondary schools." Nearly
all teachers indicated interest in continued communication with
other participants and presenters.

Workshop Assessment Meeting. On April 29, 1987, twelve
teacher coordinators, presenters, district personnel, and math
teachers met to assess the completed workshop series and to discuss
changes to be made when planning future workshops. Among other
recommendations, it was suggested that sixteen hours of EQUALS
workshops be offered as part of the next workshops series, as well
as sessions on probability and statistics, the Geometric Supposer,
and the use of calculators and problem solving across subject areas
for basic math students. Several suggestions addressed
administrative concerns in an effort to streamline the workshops,
to provide more flexibility, and to ensure their continued success.
A LAUSD math resour - persom, for example, commented, "We are using
too many people to covrdinate these workshops. Next time let's not
use 40 people to plan a workshop for 45." A teacher said, "I 1like
what was said about bringing in (ndustry. They certainly have
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helped us in the past. We need their continued support," A
representative from the Los Angeles Council of Teachers of
Mathematics noted, "These workshops are good and you should do them
again. You've been able to accomplish what LAUSD can't and, that's
getting teachers out on a Saturday morning."

Activities for +PLUS+ Departments

Phase I End-of-Year Dinner and Resource Exchange

On June 3, 1986, +PLUS+ participants met for dinner at the

- South Pasadena School District Office Building to share what each
of the three +PLUS+ schools had learned and accomplished during the
1985-86 school year as a result of their collaborative involvement.
Nine teachers from Mountain View, five teachers from Wilson, Janet
Freeman from Hughes, two UCLA associates, Dr. Newman, and the
director and coordinator of tbe collaborative project attended.
Ms. Bornstein had asked the teachers to submit "on: great lesson"
they had developed; each teacher received copies of ail the lessons
that had been submitted.

Before dinner, a representative from each team discussed its
progress during the year. A discussion of professionalism and a
brief update of plans for Phase II of the collaborative followed
the dinner.

Participants noted that the facilitator's role had evolved °
into that of a director who assumed responsibility for team
activities. This had occurred after it was determined that teams
had not taken the initiative to plan their dinner meetings, and
facilitators were asked to becore more involved in organizing and
coordinating these events. At Manuul Arts, where the facilitator
haé resigned, Toby Bornstein had assumed these responsibilities.

The teachers appeared to be very positive about their teams'

progress during the year; that sense of accomplishment had

. increased tremendously by June. One teacher said, "It is hard to
believe how much we have accomplished. It was good to reflect and
see what we have accomplished. We needed to do this so we could

s move on." The on-site observer commented: "This was a necessary
meeting for all members of +PLUS+. It was rewarding to see them
discuss what +PLUS+ has done for them. The sharing that took place
and the new networks that they have set up made this year much
better for them. Perhaps, most importantly, they felt more
professional and good about themselves and their fellow +PLUS+
teachers."
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Hughes Aircraft Brainstorming Session

On December 15, 1986, two or three teachers from each of the
three +PLUS+ schools were invited to attend a brainstorming session
to identify ways in which industry could interact meaningfully with
teachers. The meeting was held at Hughes from 4 to 6 p.m. and
included a buffet dinner. Fourteen people attended, including
three teachers from Mountain View, three Hughes erployees, five
Hughes retirees, Peggy Funkhauser, Toby Bornstein, and Richard
Curci. Participants found the meeting was worthwhile, and the
representatives from Hughes appeared to be very interested in
education and in helping teachers and students. One Hughes
representative said, "I'd like to impress upon girls that math is
an option., I'd like to try to have an effect on somebody." The
on-gite observer noted that the meeting was stimulating and
productive, and that the groundwork was established to encourage
teachers and industry people to work together in the classroom.
"Everybody in the room felt that something special was happening,"

Session on Promoting Effective Interaction

On January 15, 1987, members of the Los Angeles Urban
Mathematics/Science Collaborative met st the Nozthrop Corporate
offices to discuss ways to promote effective interaction between
teachers and industry associates. Five teachers, thirteen industry
associates, and ten representatives from LAEP, LAUSD, and the
higher education community attended. An overview of the four Los
Angeles Educational Partnership programs was presented. Janet
Freeman, +PLUS+ associate from Hughes Aircraft, then presented the
results of her efforts to create links between +PLUS+ teachers and
Hughes retirees. Finally, Kaye Storm, IISME Program Director from
San Francisco, presented the IISME model of industry internships
which has been adopted by LAUM/SC. Questionnaires were distributed
to industry associetes to determine their interest in LAEP
programs. Those present ger>rally agreed that IISME offered great
opportunities for teachers. The teachers who attended were
enthusiastic about the program.

Breakfast Meeting

In conjunction with Barbara Nelson's visit to the Los Angeles
Urban Mathematics/Science Collaborative, the project sponsored a
breakfast meeting on February 12, 1987, at the Los Angeles Chamber
of Commerce. Fifteen industry and university representatives,
district employees, and high school teachers were present to hear
Ms. Nelson speak on the Ford Foundation's Urban Mathematics
Collaboratives program and the activities of the collaboratives
nationwide. Those in attendance found the presecntation and
discussion very stimulating. One ceacher commented, "I found what
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Barbara had to say very informative. I'm glad I was invited."
Another stated, "To hear what's going on nationally is a help. You
know you are not alone. I had a pleasant time." A third said,
"Gave us enough empowerment so we can push the right buttons to
make things happen." A Community Service represemtative from
General Telephone said, "I found what Barbara had to say
interesting. It made me glad that I could be involved with +PLUS+
and hopefully be of some help."

Geometric Supposer Demonstration

