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PROJECT OVERVIEW

The Researching the Sustainability of Reform (RSR) project focused on the question of how to maintain the gains
of an initial educational change process and support continuing reform over time. Within the broader study
of sustainability, the research paid particular attention to systemwide approaches to science education reform
as well as to the role that external funds can play in initiating reforms that are sustained. The research was
conducted by staff of the Center for Science Education at Education Development Center, Inc. (EDC), in
Newton, Mass., in collaboration with staff at the Caltech Pre-College Science Initiative (CAPSI) in Pasadena,
Calif. This research was supported by a grant from the National Science Foundation and was directed by Dr.
Jeanne Rose Century at EDC and Dr. Jerome Pine at CAPSI.

The goal of this study was to identify and document factors in school systems that contribute to sustained
educational change in science education. The purpose was to provide districts now engaged in improving their
science education programs and districts that are considering doing so in the future with information to help
them more strategically and effectively build an infrastructure for long-term improvement.

Specifically, this study focused on nine communities with K—6 science education programs begun from nearly
10 to 30 years ago. These communities differed in their sources of funding as well as the longevity of their
programs. This study investigated how, and the extent to which, these communities have sustained their
science education programs and the factors that have contributed to this sustainability.

Through on-site interviews and observations, surveys, case studies, and document analysis, the study
investigated the districts’ efforts in the following areas:

* Current status of the science program compared with initial goals

* System context and external conditions that have an impact on lasting change

» Strategies for achieving program goals and building district capacity to improve
* The influence of practitioner and system capacity on sustainability

* External funds as a catalyst for widespread, lasting reform

The findings of the research include nine descriptive site summaries and a cross-site report. The site
summaries were designed primarily to provide the reader with a description of the origins, implementation,
and evolution of each of the nine science programs. They also offer a brief analytic section that is designed
to provide the reader with a bridge to the cross-site report. The cross-site report draws from all nine sites to
identify common themes and recurring issues relevant to sustainability. It is primarily analytic while offering
concrete supporting examples drawn from the nine sites. The cross-site report also includes a discussion of
implications of the findings for funders, reformers, and practitioners.

Please direct any inquiries about this study to:
EDC Center for Science Education

55 Chapel Street

Newton, MA 02458

617-969-7100

Dr. Jeanne Rose Century Abigail Jurist Levy
x2414 x2437
jcentury@edc.otg alevy@edc.otg
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SUMMARY OF RESEARCH METHODOLOGY

RESEARCH QUESTIONS

The study was guided by the global research question: What factors contribute to or inhibit the sustainability
of a districtwide hands-on science program? Within this broad question, the research focused on several sub-
questions: (1) What is the current status of the science education program within the system and how does
that compare with the initial goals and implementation of the program? (2) What conditions and contexts sur-
rounding a science education reform effort impact the sustainability of the reform? (3) What decisions have
practitioners made and what strategies have they used to bring about enduring change and build capacity for
continuous growth? (4) How has the capacity of the practitioners in the system and the capacity of the sys-
tem itself affected the sustainability of the reform? and (5) What is the role of external funds as a catalyst
and/or support for lasting, widespread reform?

RESEARCH DESIGN & ANALYSIS

To answer these questions, the study utilized a multi-site case study methodology that made full use of pri-
mary and secondary data sources and accounted for the uniqueness of each community while allowing for
cross-site generalizations. The primary data was gathered using qualitative approaches including semi-struc-
tured interviews, focus group interviews, observations, and document analysis. This data was supplemented
with quantitative data collected through a survey administered to all principals and a random sample of 100
teachers at each site.

Some members of the research team had previous experience working with some sites. To alleviate bias,
researchers gathered data in sites with which they had no prior interactions. Throughout the process of ana-
lyzing data, researchers were careful to address the potential of bias as a result of their experience with
hands-on curriculum and any interactions with sites previous to this study.

SITE SELECTION

The study focused on nine school districts! that have established an elementary science program reflecting the
standards developed by the National Research Council and the American Association for the Advancement of
Science. The districts fall into two main groups: those that began their science education reform efforts in the
1960s and early 1970s, and those that began their efforts from the mid-1980s into the 1990s. Four of the nine
communities are in the former group. Of those four, two have had enduring science education programs and
the other two had programs that were strong for a number of years, waned over time, and are currently in a
process of renewal. These communities were of particular importance to the study as they shed light on the
long-term development of science education programs and on how the “trajectories” of reform efforts vary
over many years.

The remaining five communities fall into three sub-groups: Two had funds from the National Science
Foundation that had been expended before the research began; one received funds from the National Science
Foundation that were expended immediately prior to the beginning of the research; and two initiated their sci-
ence reform efforts without significant external funding. Together, these districts represent a range of size and
geographical location as well as years of participation in reform.

1 All district and individual names are pseudonyms.
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GARDEN CITY

SITE VISITS

Teams of two researchers made several site visits to each of the nine sites over two and one half years of data
collection. Each site was visited at least three times with each visit lasting two to four days. In the initial phase
of the research, researchers conducted “pre-visits” and phone interviews that enabled them to obtain an
overview of the history of the site, discuss data collection procedures, and identify important issues and addi-
tional data sources/key individuals to interview. These pre-visits allowed researchers to construct a timeline of
the science program, identify critical events in the life of the program, and identify major players both inside
and outside the district. This initial contact also included discussions of logistical issues (e.g., timing for site
visits), potential schools and classrooms to visit, and tentative scheduling of individuals to interview on-site.

Following the pre-visit, site visits typically consisted of interviews with key district personnel including the
superintendent, assistant superintendent, assessment specialist, director of professional development, director
of curriculum and instruction, budget manager, science coordinator, Title I and Federal Grants administra-
tors, mathematics and language arts subject matter coordinators, technology program director, and special
education director. In addition, researchers conducted teacher focus groups as well as interviews with key
stakeholders, such as school board members, union representatives, and community members. Researchers
also conducted a minimum of 20 observations of science instruction in at least 10 schools and conducted
interviews with the teachers observed and their principals. Researchers also observed professional develop-
ment sessions and reviewed documents on-site.

INTERVIEW AND OBSERVATION PROTOCOLS?

Interview protocols were designed to gain information about the goals/vision of the district science program,
actual classroom practice, professional development, support for teaching science, sustainability of the district
science program, and other key critical issues that had an impact on the science program or the district.
Interview protocols were adapted to the individual/group being interviewed. The interviews also explored the
factors an individual thought contributed to sustainability of the science program, what factors supported or
jeopardized the program, and what they envisioned for the future of the district’s science program. Individuals
were also given the opportunity to discuss any other issues that they thought were relevant that the interview
had not explored.

Researchers conducted observations of science classes to gain a clearer understanding of the current status of
the district science program. The objective of an observation was to obtain a “snapshot” of instruction, to
contribute to a larger understanding of the school district’s practices and goals, and to document the use of
hands-on investigation and /or inquiry methods of teaching science. Researchers normally observed an entire
science class in grades K—6 that varied in length from approximately 30 minutes to an hour depending on the
lesson. Researchers used a semi-structured observation protocol to document the structure of the lesson and
capture the teacher’s instructional strategies.

PRINCIPAL AND TEACHER SURVEYS

Researchers administered two surveys: the first to all principals in each of eight district sites and the second
to a random sample of 100 teachers in each of the eight district sites3. The purpose of the surveys was to sup-
plement the qualitative findings of the study by providing additional data on the current status of the program.

2 For a list of interviews and observations conducted at this site, see Appendix A.
3 One district, Montview, chose to abstain from participation in the survey.

vi Center for Science Education



RESEARCH METHODOLOGY

These data may not accurately reflect actual districtwide practice. (For a summary of the survey data, see
Appendix B.) Survey development followed a three-step process: (1) Researchers conducted a review of other
similar instruments; (2) surveys were piloted and interviews were conducted with pilot participants; and (3) a
survey expert reviewed the surveys and provided feedback so final revisions could be made.

The surveys provided corroboration of qualitative data and helped guide future qualitative data gathering.
They were designed to answer the following questions: (1) What are the respondents’” understandings of the
current science programe (2) What importance do respondents place upon the science program and what pri-
ority does it get within the other areas? (3) What ate the respondents doing to implement/support the science
program? (4) What factors are important in sustaining an effective science program? The surveys included
items about teacher/principal background and experience, school instructional practice, curticulum and mate-
rials, professional development, principal practice, teacher classroom practice, influences on science, support
for science, and sustainability of science.

For more detailed information about the methodology of this project, please refer to the cross-site report.
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OVERVIEW OF PROJECT SITES

GLENWOOD*  LAKEVILLE HupsoNT MontviEw!  Bavview Gg?;:N SYCAMORE BENTON  BOLTON
SIZE
Sq. Miles 47t 76 200 800 55 800 25 15 320
# elem. students 27,000 12,000 43,151 47,087 5,849 28,000 6,400 4,300 27,000
# elem. schools 77 23 50 92 23 52 30 15 60
Z:CIEZ; classroom 1,300 778 1,630 1,978 600 1,300 300 200 1,144
RESOURCES
Pet pupil expenditure 5,668 4,996 5,122 4,443 5,973 5,046 6,500 13,296 6,508
Teacher starting salary $31,172 $35,573 $27,686 $25,832 $27,467 $27,718 $29,892 $34,116  $32,600
NSF funds? yes yes yes no no no no yes yes
DEMOGRAPHICS
% students eligible for
free and reduced price 66% 70% 41% 18% 40% 32% 65% 39% 30%
lunch
% white 13 17 68 85 57 69 69 41 62
% African American 18 34 3 1 12 28 12 34 9
% Hispanic 21 45 23 11 10 0 11 14 6
% Native American 21 0 4 0 3 0 0 0 13
% Other 0 0 0 0 0 3 0 1 1
OTHER
INFORMATION
Year program began 1989 1986 1974 1968 1966 1989 1988 1994 1977

*  District names are pseudonyms.

T Figures are for years ranging from 1998-2000. During this time demographics and expenditures shifted and were calculated in a variety of ways.

Tt The Hudson site report offers the reader an additional detailed description of a classroom science lesson.

F The Montview site report is unique in that it emphasizes the historical development of the program and the circumstances that influenced and shaped its evolution.
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GARDEN CITY
EXECUTIVE SUMMARY

INTRODUCTION

The Garden City! science program is a sleeping giant. It has grown slowly
and quietly over the past 13 years and, with little fanfare, it has developed
into a districtwide program that is recognized and praised by teachers across
the district. The gradual introduction of the program, along with subtle,
strategic steps toward improvement, have helped it grow and develop with
relatively little resistance and increased support. Now, the “low profile” that
helped the program in the past may hamper its continued growth and devel-
opment. While some of the basic elements of the program (materials
center, kit materials, kit training) that operate within the confines of the sci-
ence “department” are well established, continued growth and development
may require program leaders and advocates to extend themselves beyond
department boundaries (e.g., into accountability and professional develop-
ment). These actions may increase attention given to the program, and such
attention, in the context of the Garden City School District, can have both
positive and negative consequences.

CONTEXT

Community Overview

The Garden City School District (GCSD), at nearly 800 square miles, is the
largest district in its state. It includes the city (population 58,000) as well as
the surrounding county, which has a population of 370,000. The district
includes suburbs, smaller towns, and rural communities. First an agrarian
community, then dominated by the textile industry, Garden City is now
home to several multi-national corporations. The county has the 14th high-
est per capita income in the state, but it falls near the bottom for local tax
effort support for schools. Its 2000 per pupil expenditure of $5,046 placed
it at a rank of 82nd out of the state’s 86 districts.

GCSD has a 12-member board, elected by region for four-year terms, and
a large central office administration (with more than 100 central office
administrators and nearly 200 support staff) that is cumbersome and con-
fusing, even to those who are part of it. Together, they oversee GCSD’s 51
elementary schools, which enroll 28,000 students. The student population is
just over two-thirds white (69 percent) with the remaining third African
American (28 percent) and others. Additionally, one-third of the student
population is eligible for free or reduced price lunch.

1 Any individual, organization, or corporation named in this report has been given a pseudonym.
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GARDEN CITY

Issues of Local Importance

New Education Plan: To focus the community’s energy and resources on
a few important goals, a committee of 45 people drawn from a range of
community and district groups was established to develop a new education
plan. Completed in 1999 and called “Advancing To High Achievement:
Garden City School District’s Plan for Success” (ATHA), this plan articu-
lates an “all students can learn” philosophy, sets goals and objectives for the
students of GCSD, and assigns “performance measures” for achieving
those goals. The one academic goal of the plan focuses on rigorous, high
quality instruction, but does not explicitly mention science (though it does
refer to reading and mathematics).

State Standards: In 1998, the state legislature passed the Corona
Accountability Initiative, requiring core curriculum standards in every sub-
ject area. Science standards first came to the state in 1993 and have been
revised several times since then (three versions in four years) due to various
political influences and a change in the state leadership. The state has recent-
ly completed and accepted new science standards and is distributing them
along with a promise not to change them again for the next several years.

New Superintendent: Following a transfer of leadership through seven
superintendents since 1951, Garden City hired its current superintendent in
April 2000. The new superintendent came to Garden City following a mili-
tary career and two years as a high school principal. His appointment
responded to community pressure to select a non-conventional person and
to the board’s interest in someone with business leadership experience.

PROGRAM HISTORY AND
DEVELOPMENT

The evolution of Garden City’s science program parallels the development
of education reform in the state, which began with the passing of the
Education Enhancement Act (EEA) in 1984. Previously, elementary science
education in the district was practically nonexistent. Each class took one
tield trip per year and that, along with sporadic textbook instruction and a
few idiosyncratic “hands-on” lessons, was the science program.

In the mid-to-late 1980s, the state took several steps that would influence the
future kit-based science program. First, when the EEA passed, state educa-
tors required that standards for science be written and added to the already
existing set of state educational standards. That same year, the state put a
standardized test in place (known as the Corona Evaluation of Fundamental
Skills or CEFES), which included science testing in grades 3, 6, and 8. Finally,
in 1987, a penny sales tax was passed that was targeted to support science
with the purpose of attracting business and industry to the state.

Xii
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EXECUTIVE SUMMARY

Nineteen eighty-nine marked the beginning of Garden City’s current sci-
ence program. The science coordinator at the time saw a flyer about an
institute at the National Science Resources Center (NSRC) and decided to
attend with an elementary school teacher and principal as part of her team.
The institute included an opportunity to learn about the science program in
Fairfax County, Va., as well as films and slide shows of other kit-based sci-
ence programs in Anchorage, Alaska, and Multnomah County, Ore.
and

2

According to the science coordinator, “The message was ‘the kits,
they returned home eager to initiate their own program using the exempla-
ry programs as models.

That year, the State Department of Education was offering “Target 20007
grants of $80,000 to support “innovation.” The science coordinator applied
for and won financial support to get their hands-on program started. They
had proposed the development of a prototype science program with
teacher guides and booklets that they would create and pilot in about one-
fifth of the district. They were granted the money in January 1990, six
months before they expected to receive it, and though they were not quite
ready, they began their work.

In the spring of 1990, they continued their learning process by visiting two
other “exemplary” sites—Mesa, Ariz., and Schaumburg, Ill. The science
coordinator invited one of the area superintendents to accompany them,
and he accepted the invitation. This was fortuitous for the science program,
because he eventually became superintendent of the district. The team
returned from their trip armed with new knowledge and, in the summer of
1990, set out to create their own matetials. The science coordinator recruit-
ed three teachers from each grade level to write, and used Mesa’s program as
a model. The writers focused on creating grade-level units combining origi-
nal ideas and materials from other sources that would last about nine weeks.

Once the kits were ready, the science coordinator introduced “Project
Science Kit” in 7-10 schools, most of which wetre small Title I schools that
had no more than one class per grade level. The trial process went on into
1992, and during this time the program solidified. Materials were housed in
a single room of a building used for books and resource storage. The orig-
inal NSRC team attended a Monsanto Science Symposium, this time
bringing a different area superintendent with them. This superintendent
was exposed to the National Science Foundation, heard the messages about
the importance of science, and “totally bought in.”” She started pushing for
the science program to get a part-time clerk and better space for materials
at a central distribution center.

As the program developed, Fran Reece, the current science coordinator,
was able to upgrade and expand the kits. She replaced some of the teacher-
made materials with the now commercially available kits. Reece continued
to press on and attend to the everyday needs of the program while trying

Education Development Center, Inc.
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GARDEN CITY

to stay on top of the changes in science standards and frameworks. The
inclusion, exclusion, and then inclusion of science in the state’s testing pro-
gram left teachers anxious about their science instruction. Reece, aware of
the importance of aligning the kits with the state standards and frameworks
to prepare students for the state test, felt she was working with moving tar-
gets. The district hired an additional science consultant, so given Reece’s
investment in the elementary program, she opted to focus on the elemen-
tary and middle grades while leaving the secondary level for the new
consultant. However, fiscal stresses soon reduced funding and the high
school position was eliminated after one year.

The prolonged debate about science standards and frameworks has pro-
duced increased awareness about the importance and impact of these
guidelines. Reece had been testing out new kits and making some adjust-
ments in kit selection to accommodate the changes in the standards, which
also contributed to teachers’ awareness of them. With K—12 responsibility
again, along with the completed frameworks, Reece has a sense that they
finally can take some action knowing that there will be some consistency and
stability of expectations at the state level.

THE CURRENT PROGRAM

CURRICULUM

The science program uses kits comprising locally developed and commer-
cially available materials. Teachers are expected to teach three kits per year
and are offered an optional fourth kit. Teachers had been expected to teach
four kits per year until 1999-2000 when, in consultation with teachers,
Reece decided that was “too much.” All teachers are given a written cur-
riculum packet for their grade levels. The packets (last revised in 1997)
include a description of the hands-on activities in the kits, a short summary
of the content, an alignment with the state standards and the standardized
test, a list of the required concepts (of the state test) not covered by the cur-
riculum, and process skills standards. Some of the packets have additional
materials, such as sample assessment sheets, extension activities, and sug-
gested performance-based assessments. The packets explain that “kits are
the core of GCSD’s science curriculum,” but also offer suggestions for sci-
ence instruction for teachers who don’t have kits in their classrooms.

Materials Center

Reece has worked to ensure that Garden City has a materials center that can
handle maintaining, distributing, and refurbishing the 1,350 kits they circu-
late for their 1,300 teachers. One part-time and two full-time staff people
attend to this, and many teachers praised their ability to deliver the kits on
time and produce kits with nothing missing. Many teachers attribute the sus-
tainability of the program to the kits and the materials center.

X1V
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EXECUTIVE SUMMARY

Schools with Science Labs

Science labs, a component of most new schools, are an interesting aspect
of elementary science in GCSD. Labs in the new buildings are attractive
and inviting. Naturally lit with large windows, they feature lab benches,
sinks, counters, storage areas, and equipment such as microscopes, com-
puters, and televisions (anything else must be purchased by the individual
school). Some older buildings have retrofitted labs in classrooms, and these
also have equipment as well as counters, sinks, and additional storage areas.
However, although a significant initial investment, labs are often inade-
quately supplied and staffed. The district does not provide enough funding
to support a lab teacher or to purchase the necessary additional materials
and equipment.

4-Blocks Program

Garden City is implementing a new language arts program known as “4-
Blocks,)” which is greatly affecting the status of the science program. A
central office mandate, 4-Blocks reflects the administration’s desire for a
more cohesive reading program. They intended to introduce it gradually,
but principals were so overwhelmingly enthusiastic, they decided to get
everyone on board in the first year. The 4-Blocks program requires that all
students spend time in each of the four “blocks”—self-selected reading,
writing, guided reading, phonics—every day, with some blocks requiring at
least 45 minutes. Without careful coordination, this leaves little time for sci-
ence instruction. Still, some teachers are finding creative ways to integrate
science into 4-Blocks.

Program Goals/Standards

The goals of the program at its inception were to try to create opportunities
for students to use what the first science consultant called “science process
skills.” Today, the district does not have a formal statement of program goals.
Reece hopes to formulate an articulated K—12 program that builds concep-
tually and that gives students an appreciation for science and an ability to use
it. She wants kids to be prepared for college and a career and summarizes her
intent by saying, “I want to have the best program in the region.”

INSTRUCTION

The instruction in GCSD ranges from very teacher-directed to more stu-
dent-led, with some features consistent across classrooms. In interviews,
teachers expressed an appreciation for the difference between “hands-on”
and “inquiry” science. One second grade teachet’s description of the intent
of the science program, to “give children more of an opportunity to
explore and discover some things for themselves,” was typical, as was a
third grade teacher’s statement that the goal of the program was to give
“them more hands-on experience.” Focus group attendees said that “hands-

Education Development Center, Inc.
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GARDEN CITY

on is too narrow—I/it’s| expanded to discovery,” and they wanted to “get
kids to make discoveries on their own, in contrast to traditional teaching.”
In addition, teachers discussed the importance of teamwork in the class-
room: “Cooperative learning and good discussion goes on, sharing ideas.”

Teachers also discussed the pressures they felt from reduced time for sci-
ence, the upcoming state-mandated test (Corona Achievement Test or CAT)
in science, and the inherent challenges of teaching hands-on science. Almost
all teachers referred to the difficulty in finding time to teach science because
of the emphasis on language arts—4-Blocks in particular—and math.
Additionally, teachers referred to the need to prepare their students for the
CAT in science. Finally, teachers are acutely aware of the challenges of class-
room management skills needed to teach hands-on science.

ASSESSMENT

GCSD requires elementary students to be graded in all subjects, including
science, but there is no consistent methodology used by teachers to assess
their students’ understanding of the concepts and skills presented in the sci-
ence kits. Although some kits contain sample process skills assessments,
these are used quite differently among teachers and not at all by many. The
variation in use of science labs described earlier also suggests a range in
methods used by lab teachers to determine how well students are mastering
the material.

The CAT, the only districtwide test in use, examines language arts and math
only. As a result, the only assessment tools available are those provided in the
kits, and there is little support or training in their use. The expectation from
the state’s department of education is that a CAT for science is in the near
future. Teachers and principals are anxious about its arrival, but its develop-
ment has been delayed and its actual date of introduction is unknown.

PROFESSIONAL DEVELOPMENT

GCSD requires that all teachers participate in a total of 30 hours of pro-
fessional development each year, with 14 of those hours taking place at the
school site. Schools use different processes to determine professional devel-
opment offerings that will take place on-site, leaving science professional
development vulnerable to the pressutres of time. According to Reece, pro-
fessional development is a “hodge-podge at best.” The district’s professional
development office competes for time and resources with the teaching and
learning divisions, and there has been little effort to coordinate their pro-
fessional development work. While Reece has given great thought to
ensuring that the materials center was accommodating the needs of the pro-
gram, she has directed less attention to professional development. The only
consistent professional development the program offers are voluntary oti-
entations to each kit. These sessions are one and one half hours long and
informally taught by two to three standout teachers at each grade level who

XVi
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EXECUTIVE SUMMARY

act as Reece’s de facto leadership team. Nothing is offered specifically to
new teachers, though the district does assign each one a mentor—a regular
classroom teacher to provide assistance and advice.

Additional professional development is offered at the Statewide Systemic
Initiative (SSI) support center and the Copper Beech Science Center. The
SSI, which was “designed to build a statewide infrastructure for support-
ing mathematics and science,” offers leadership programs in science and
math curricula, resources for teachers to check out from their materials
centers, family math and science training, and content courses that are co-
funded by the district. The Copper Beech Science Center is an impressive
62-acre facility that is part of the school district and functions as a
resource to the students and teachers of GCSD. It looks much like a sci-
ence museum and features a planetarium, living history farm, life science
lab, discovery and sea life rooms, state-of-the-art multimedia auditorium,
chemistry/physics lab, and weather lab.

DECISION MAKING AND LEADERSHIP

District-Level Decisions

The executive board and the superintendent are the key decision makers in
GCSD and can profoundly affect the science program. The membership of
the board changes periodically as do members’ perceptions of their roles.
The new superintendent is unfamiliar with the program, and Reece is work-
ing hard to acquaint him with it. The importance of the superintendent’s
support was put succinctly by one of the SSI center staff when he said, “If
[the superintendent| decides that science is a priority, the science program
will grow. He can’t cut the program because the local corporations support
it, but he could decide that it’s in good hands and disregard it,” which
would, in effect, cause it to stagnate.

School-Level Decisions

Decision making at the school level has a significant impact on sustainabili-
ty of the science program. The principal is in the position to either promote
or undervalue the instruction of science. GCSD principals’ comments
reflected the conflicting pressures they feel on this issue. A great majority of
the principals who responded to the informal RSR questionnaire reported
that they actively support teachers’ science teaching, Interviews with princi-
pals, however, also clearly showed they feel pressure to focus on reading and
math to improve student scores on the CAT. Their responsiveness to this
pressure is evident in the frequency of their observations of math and read-
ing classes, the emphasis on professional development in reading, and the
attention to achievement from one year to the next. Science does not receive
this level of attention from GCSD principals.
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Program Leadership

Reece, who has been with the program for about 10 years, possesses skills
and experience on a national level. She has several national committee
appointments and connections to many nationally recognized leaders in sci-
ence education, from which she derives most of her professional support.
Reece has a very congenial relationship with the central office administrators
and is quite well-known and liked throughout the district. She has a style that
has helped her gain credibility and support from teacher leaders who are
now an informal group that supports the program. They feel that she is
accessible to teachers and visible in the schools. They explain that when she
came to Garden City, she didn’t try to take over the program; rather, she
asked the teachers what they wanted from the program. Teachers attending
focus groups also remarked that she is “one of the few curriculum consult-
ants” who is accessible, and principals and teachers praise Reece for her
commitment and her approachable manner.

RESOURCES AND SUPPORT

FUNDING

Funding for the science program is remarkable because of the steady sup-
port from the district over the years. Money from the general fund supports
the overall program, and there is a separate budget line item for kit refur-
bishment and for staffing the materials center. Eisenhower funds have also
been an important part of the program’s budget.

In addition to program support, elementary schools get $100 each year to
spend on science (middle schools get an additional $3,000 per year).
Comparing the schools’ science allocations to other subjects creates the
impression (and perhaps a valid one) that there is little money for science. One
elementary principal commented that he gets $12,000 per year for reading,
$10,000 per year for mathematics, and only $100 per year for science. The
assistant superintendent for teaching and learning confirmed that the amount
provided by the district ($250,000-$300,000 per year) would need to double
to “do the science program right.” But even though it may not be sufficient,
she asserted that it is more money than any other subject area receives.

COMMUNITY AND PARTNERSHIPS

Partnerships abound in GCSD from small school/business arrangements
(1,500 at last count) to more significant relationships with the SSI, Copper
Beech Science Center, and several large corporations. The latter group of
partnerships has the most important impact on the science program
districtwide.

xvili
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One such partnership is with SecCorp, a multinational corporation that
came to Garden City in 1992. Corporate management soon expressed an
interest in becoming involved with education at the state and district level.
They wanted to develop positive public relations as well as support a high
quality science program for employees’ children and for its future work-
force. Its support began with an “invest as you go” approach, funding
individual events that were part of an overall initiative, and based future
support on the success of the previous effort. As SecCorp’s interest in a
statewide impact was satisfied and as its own financial security improved,
management has become interested in long-term support.

ACCOUNTABILITY

The CAT, first administered districtwide in 1999, focuses on English/lan-
guage arts and mathematics only, and is used each year in grades 3—8. The
state intends to include science on the CAT in the near future. Teachers
believe that with CAT just around the corner, school personnel ate now
starting to pay attention to science and that more monitoring of science
instruction will follow.

At the district level, Garden City continues to pursue its own accountabili-
ty agenda through district staff and additional testing. The district
administers a norm-referenced test called the MAT7, covering English/lan-
guage arts in grades 2, 3, 8, and 10. Student scores are reported by school,
released to the public, and highlighted in the local media. None of the
schools, however, have a formal accountability system in place for science
instruction or student learning in science. Informal mechanisms include
occasional monitoring by dropping in on classes and teacher-principal
meetings at the beginning and end of the year. In some schools, science
instruction is not observed or assessed in any way. The only districtwide
means of monitoring teachers’ science instruction is to check the materials
that are used from their kits, but that is not done systematically. One prin-
cipal does ask teachers to demonstrate how they have covered science
process skills and adds that his school did some training in that area this
year. ““The only way to know is to be in that classroom,” he added.

EQUAL ACCESS TO SCIENCE

The governmental affairs coordinator—a lobbyist for the district—believes
that “inequity is the biggest problem in the state.” The new superintendent
raised the issue of equity and achievement gaps only months into his
tenure. He noted the obvious and significant difference in SAT scores
between African-American students and white students, and alerted his area
superintendents and principals to his desire to close the gap. A reporter
from the city’s daily newspaper as well as several teachers and principals also
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noted that schools in more affluent areas have more resources. The affluent
schools have more white students, and their parents seem to be able to get
their concerns heard by the school administration. One teacher explained
that these differences cause resentment between schools.

This disparity reveals itself acutely in the use and maintenance of science
labs. Science labs can only function when a school can raise money to pay
for supplies. Some students have no access to their labs at all, while other
labs are staffed and elaborately fitted with additional equipment and materi-
als. In several schools, the PTA had not only equipped the science lab, but
also created computer labs, and several built outdoor gardens for pleasure
and for use in science.

SUMMARY

The science program in Garden City has survived for many reasons. It has
built a strong and stable reputation in the district and in the extended com-
munity, and its leaders have been passionate and committed advocates who
sought the best curriculum materials available, continually attended to their
improvement, and established a reliable and high quality system for manag-
ing them. The program’s leaders have done all of this at a pace and style
consistent with the district’s culture. The program is considered to belong to
the district and is supported by it. These attributes did not accrue over night
but have required leaders’ steady and strong effort over time.

Garden City now is at what seems to be a critical juncture. Moving out of
its time of quiet steady growth, Reece is trying to progress it past its “mid-
dle age” and into a phase of greater maturity. At the same time the district,
like the rest of the country, is experiencing significant pressure to account
for students’ achievement in English/language arts and math. A new supet-
intendent has entered the district. The state is on the brink of introducing a
new standardized test in science. All of these changes combine to create a
sense of upheaval and raise the question of whether this is a time to try
simply to survive or to press on for the science program’s continued growth.

XX
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INTRODUCTION

The Garden City! science program is a sleeping giant. It has grown slowly
and quietly over the past 13 years and, with little fanfare, it has developed
into a districtwide program that is recognized and praised by teachers
across the district. The gradual introduction of the program, along with
subtle, strategic steps toward improvement have helped the program grow
and develop with relatively little resistance and increased support. Now, the
“low profile” that helped the program in the past may hamper its contin-
ued growth and development. While some of the basic elements of the
program (materials center, kit materials, kit training) that operate within the
confines of the science “department” are well established, continued
growth and development may require program leaders and advocates to
extend themselves beyond department boundaries (e.g;, into accountability
and professional development). These actions may increase attention given
to the program and such attention, in the context of the Garden City
School District, can have both positive and negative consequences.

CONTEXT

Community Overview

The Garden City School District (GCSD) is the largest district in its state.
It includes the city (population 58,000) as well as the surrounding county,
which has a population of 370,000 people. The district includes subutbs,
smaller towns, and rural communities.

The district has restructured itself several times in the past 50 years. It was
consolidated in 1951 when 82 local school districts merged. In the late
1960s, the district was officially desegregated and divided into five sub-
areas. These were consolidated to four in the late 1970s, each with its own
area superintendent. The sub-districts continued to consider themselves as
four distinct parts rather than as parts of a single whole, and in the early
1990s, the superintendent united GCSD, merging the areas into one,
removing the area superintendents, and having all principals report direct-
ly to him. Still, a strong spirit of independence remains among many of the
district’s 51 elementary schools as well as a sense of competition and lack
of trust between formerly separate areas. In an October 2000 interview,
one area superintendent noted that the district is “just now outgrowing the
impact of the 1950s independence.” Periodically, those who feel that the

1 Any individual, organization, or corporation named in this report has been given a pseudonym.
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SIZE
Sqg. miles 800
# elem. students 28,000
# elem. schools 51
# elem. classroom
teachers 1,300
RESOURCES
Per pupil

expenditure $5,046
Teacher starting

salary $27,718
NSF funds? no
DEMOGRAPHICS

% students eligible

for free/reduced

price lunch 32%
% white 69
% African American 28
% Hispanic 0
% Asian/Pacific

Islander 0

% Native American 0

% Other 3
YEAR CURRENT

PROGRAM BEGAN 1989

Figures are for years ranging from
1998-2000. During this time demo-
graphics and expenditures shifted and
were calculated in a variety of ways.

GARDEN CITY

“urban people don’t understand what the mountain people feel” have
attempted unsuccessfully to have the district broken up into five or six
smaller independent entities.

Garden City’s economy expanded dramatically throughout the 20th centu-
ry. First an agrarian community, then dominated by the textile industry,
Garden City is now home to several multi-national corporations whose
employees have higher incomes and different expectations for their chil-
dren’s education and future employment. The school system responded to
the rapid growth by building new schools—12 high schools in the last seven
years—and trying to improve the educational program.

The strong industrial and business presence in the county plays an impor-
tant role in GCSD. The Chamber of Commerce played a key role in raising
the standards and recently formed the Task Force for Educational
Improvement (TFEI), which focuses on non-instructional issues and pro-
vides supplementary support for GCSD. The TFEI provides small grants to
teachers, offers scholarships for national teacher certification, and engages
in education-related community issues (e.g, a survey of teacher quality and
support for candidates for school board). One of the founders of the TFEI
(who also served on the school board during the 1960s) described the busi-
ness community as “the power structure” of the county. The school board
has been receptive to this type and level of assistance.

Most citizens of Garden City seem to be suspicious of government involve-
ment in local affairs. They generally are politically conservative and against
increased taxation. The county has the 14th highest per capita income in the
state, but it falls near the bottom for local tax effort support for schools. Its
2000 per pupil expenditure of $5,046 placed it at a rank of 82nd out of the
state’s 86 districts. Overall, Garden City taxpayers are reluctant to provide
additional financial support to the schools.

Garden City has a large central office administration (more than 100 central
office administrators with nearly 200 support staff) that is cambersome and
confusing, even to those who are part of it. The organizational chart is
more than 20 pages long and shows Fran Reece, the science “consultant”
(Garden City’s term for a curriculum coordinator) as one of at least 20 peo-
ple directly supervised by the assistant superintendent for curriculum and
instruction. While GCSD has many committees and a politically astute staff,
genuine collaboration is a rare commodity. Offices and staffs tend to be pro-
tective of their turf, and the districtwide sense of independence often
impedes interaction between departments and schools.

The Garden City Executive Board, a 12-member board elected by region for
four-year terms, oversees the school district. Election battles for school
board seats are heated and sometimes bitter, often pitting the conservative
(and sometimes religious) factions against the liberal groups. Some commu-
nity members believe that members sometimes advocate for their own
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electoral regions instead of doing what is best for the whole district. Past
boards have been described as “micromanaging,” but membership has
recently changed, and at least one central office administrator said that the
current board is more knowledgeable and interested in curriculum and
instruction than previous boards. “They’re smart. Their goals are the goals
of our district plan.”

Issues of Local Importance

New Education Plan: To focus the community’s energy and resources on
a few important goals, a committee of 45 people drawn from a range of
community and district groups was established to develop a new education
plan. Completed in 1999 and called “Advancing To High Achievement:
Garden City School District’s Plan for Success” (ATHA), this plan garnered
much public attention. It articulates an “all students can learn” philosophy,
sets goals and objectives for the students of GCSD, and assigns “perform-
ance measures” for achieving those goals.

Only one of the five goals is related to academics, while the others are relat-
ed to facilities, environment, and the community. The academic goal focuses
on rigorous, high quality instruction, but does not explicitly mention science
(though it does refer to reading and mathematics). The special assistant to
the superintendent (who headed the development and implementation of
ATHA) was optimistic that the plan presents opportunities for science, but
acknowledges that science could slip through the cracks. However, one
school board member noted that just because the plan doesn’t mention sci-
ence doesn’t mean it represents a threat to the science program. Rather, she
explained, they are merely focusing on reading and mathematics first—then
they will focus on social studies and science.

State Standards: In 1998, the state legislature passed the Corona
Accountability Initiative, requiting core curriculum standards in every subject
area. Science standards first came to the state in 1993 and have been revised
several times since then (three versions in four years) due to various political
influences and a change in the state leadership. The state has recently com-
pleted and accepted new science standards and is distributing them along
with a promise not to change them again for the next several years.

New Superintendent: Following a transfer of leadership through seven
superintendents since 1951, Garden City hired its current superintendent in
April 2000. Following a superintendent who had a long history in Garden
City, the new superintendent came to Garden City following a military
career and two years as a high school principal. His appointment respond-
ed to community pressure to select a non-conventional person and to the
board’s interest in someone with business leadership experience.

The fall after he was hired, there were both anxiety and enthusiasm for the
changes the superintendent wanted to bring to the district. It was already
clear that his style was very different from that of his predecessor. Fran
Reece, the science coordinator, reported that her access was diminished and
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GARDEN CITY

that getting access to him was difficult. Any communication had to pass
through several gatekeepers before reaching the superintendent directly. For
example, Reece had requested a meeting with him and still had not received
a reply two and a half weeks later. By October of 2000 the superintendent
had already reorganized the district’s structure and eliminated many posi-
tions. He re-divided the district into the old four sub-districts and principals
again reported to an area assistant superintendent.

PROGRAM HISTORY AND
DEVELOPMENT’

The evolution of Garden City’s science program parallels the development
of education reform in the state, which began with the passing of the
Education Enhancement Act (EEA) in 1984. Previously, elementary science
education in the district was practically nonexistent except for what took
place at the Copper Beech Science Center (described later in this report).
One teacher explained that “you stuck to the book pretty much and there
wasn’t too much else offered.” Each class took one field trip per year to
Copper Beech Science Center and that, along with sporadic textbook instruc-
tion and a few idiosyncratic “hands-on” lessons, was the science program.

In the mid-to-late 1980s, the state took several steps that would influence
the future kit-based science program. First, when the EEA passed, state
educators required that standards for science be written and added to the
already existing set of state educational standards. That same year, the state
put a standardized test in place (known as the Corona Evaluation of
Fundamental Skills or CEFS) that included science testing in grades 3, 6, and
8. Finally, in 1987, a penny sales tax was passed that was targeted to support
science with the purpose of attracting business and industry to the state.

Two years later (1989) marked the beginning of Garden City’s current sci-
ence program. The science coordinator at the time (Reece’s predecessor)
saw a flyer about an institute at the National Science Resources Center and
decided to attend with an elementary school teacher and principal as part of
her team. The institute included an opportunity to learn about the science
program in Fairfax County, Va., as well as films and slide shows of other kit-
based science programs in Anchorage, Alaska and Multnomah County, Ore.
According to the science coordinator, “the message was ‘the kits”” and they
returned home eager to initiate their own program using the exemplary pro-

2

grams as models.

That year, the State Department of Education was offering “Target 2000”
grants of $80,000 to support “innovation.” The science coordinator applied
for and won financial support to get their hands-on program started. They

2 For a timeline of this site’s history, see Appendix C.
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had proposed the development of a prototype science program with
teacher guides and booklets that they would create and pilot in about one-
fifth of the district. They were granted the money in January 1990, six
months before they expected to receive it, and though they were not quite
ready, they began their work.

In the spring of 1990, they continued their learning process by visiting two
other “exemplary” sites—Mesa, Ariz., and Schaumburg, Ill. The science
coordinator invited one of the area superintendents to accompany them
and he accepted the invitation. This was fortuitous for the science program,
because he eventually became superintendent of the district. Looking back,
he recalls being “taken” with what he saw. “I came back from that trip and
then it made a lot more sense to teach science through the kit program than
what we were doing in many instances.” In retrospect, the science coordi-
nator now sees that invitation as “a stroke of genius, the best thing we did.
Having him on the team was key.”” Through this experience, the science
leaders built a trusting relationship with the future leader of the district.

The team returned from their trip armed with new knowledge and in the
summer of 1990, set out to create their own materials. The science coordi-
nator recruited three teachers from each grade level to write, and used
Mesa’s program as a model. The writers focused on creating grade-level
units that were a combination of original ideas and materials from other
sources that would last about nine weeks. According to one writer, “We just
started pulling activities and anything that we could get our hands on that
would help us teach the concepts...for each unit of study”” Another writer
recalled that the kits were technically not inquiry-based, but rather “activi-
ties that we can use to help us teach this particular fact or this particular
understanding,”

Several team members recalled a somewhat haphazard process of topic
selection. The coordinator laments that she didn’t have the forethought to
determine a “scope and sequence.” One of the original writers remembered
that they chose topics by looking at textbooks and identifying the themes
that already were being taught at that grade level. One recalled that they
rationalized this approach by saying, “It won’t be a total shock if we try to
go with the kinds of topics that are in the book.”

There seems to be consensus that “developing the materials was an ordeal,”
but there wasn’t much they could purchase at the time. Still, an unexpected
but positive outcome of this process was that many members of the team
developed a reputation among their colleagues as being leaders in science
education. Their credibility would help the program later on.

Before the science coordinator could introduce the units to the schools, she
had another hurdle to cross. When writing the teacher guides, the team had-
n’t considered the practical issues entailed in identifying, purchasing, and
collecting all of the materials that the teachers would need. The coordina-
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tor, the original NSRC team and a parent volunteer went through the writ-
ten units and generated shopping lists. They “filled two buggies full of stuff
at Wal-Mart” and then worked together to organize and pack them into Kits.

Once the kits were ready, the science coordinator introduced “Project
Science Kit” in 7-10 schools, most of which were small Title I schools that
had no more than one class per grade level. One principal (who was part of
the team) describes her school as “a bastion of traditionalism” but says the
teachers began to buy in as they started to gather some “soft data” that sup-
ported the program. She speculates that this was perhaps an important
boost for the program since a couple of her teachers had “powerful rela-
tionships with school board members.”

The trial process went on into 1992, and during this time the program solid-
ified. They housed the materials in a single room of a building used for books
and resource storage. The original NSRC team attended a Monsanto Science
Symposium, this time bringing a different area superintendent with them.
This superintendent was exposed to the National Science Foundation, heard
the messages about the importance of science and “totally bought in.” She
started pushing for the science program to get a part-time clerk and better
space for materials at a central distribution center.

As the central administrators’ understanding and appreciation of the science
program deepened, teachers’ opinions varied. No one overtly opposed the
program—although some resisted. Others thought the whole approach was
a good idea, that is, if they wanted to do science. But, through the determi-
nation of the first science coordinator and then Reece, the program put
down its roots. The team’s strategy was to focus on building support among
the positive teachers, inviting them to workshops, and by speaking at princi-
pals’ meetings in the four district areas.

In the spring of 1992, the program continued to solidify. The team devel-
oped and field-tested more kits, and the superintendent agreed to fund a clerk
who could refurbish them. The science coordinator also obtained a local
grant to expand the curriculum and finished the curriculum writing, All
teachers received teacher guides for the units, but their number of kits was
limited. Funds for refurbishment ($14,400) of the kits they did have were
included in the district budget, and that line item has remained ever since.

Over the summer and throughout the following school year (1992-1993),
one event after another buffeted the program. First, the original science
coordinator took a university teaching position in August, and Fran Reece
took over the position, leaving her position at the State Department of
Education. Upon her arrival, she began learning about the kit program and
found that there had been little professional development for teachers.
Reece targeted her Eisenhower money (about $37,500 for K—12) that year
for professional development and to buy additional materials for training,
Second, the district went through an administrative “shake-up.” Although
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the superintendent remained, new deputy superintendents were named, and
one of them was the area superintendent who attended the Monsanto
Science Symposium. Third, the superintendent, the assistant superinten-
dent, and the former science coordinator cultivated the support of a large
corporation in the district, which donated $25,000 for the purchase of 48
kits (two of each of the 24 topics) that were shared across the 18 schools in
one of the district’s quadrants.

Of less direct impact, but still important overall, was a shift in membership
of the school board. “Christian fundamentalists took over,” according to a
community member, and the political environment shifted. At the same
time, the state released the “frameworks for learning,” which were process-
oriented and emphasized group work and critical-thinking skills. Not
surprisingly, a heated debate ensued about the substance of these frame-
works. The process to revise them, also fraught with controversy, began
immediately; and after more than seven years, it ended in 1999-2000, when
the third version of the frameworks was completed.

As the program developed, Reece was able to upgrade and expand the kits.
She replaced some of the teacher-made materials with the now commercial-
ly available kits. Then in 1993, when working on the 1994-1995 school year
budget, the board asked Reece if it needed to commit money to support the
kit program. Reece suspects this unusual inquiry emerged from the work of
the Task Force for Educational Improvement (TFEI). The TFEIL which
awarded small grants to teachers, found they were getting many requests for
science materials and noted that these requests coincided with new statewide
testing in science. When TFEI informed the school board that there was a
shortage of science materials in the classrooms, the board put $45,000 in the
budget in what Reece understood to be a one-time support.

Along with funding the improvement of the kits, the board and the central

office “upped the ante” for the science program’s expansion. The atrea
superintendent, who had been so supportive of their work, had by this time ALONG WITH
become the new deputy superintendent for teaching and learning (and FUNDING THE
Reece’s boss). Instead of bringing on another group of 10 schools as

planned, she decided the science program should immediately expand dis-

IMPROVEMENT OF THE
KITS, THE BOARD AND
. . . . THE CENTRAL
trictwide to include all 54 schools in the kit program. So, the program saw .
- : ) R OFFICE “UPPED THE
a trade-off. Instead of providing all grades with science materials in a selec-

tion of schools, they decided to provide kits for only the third-grade level

ANTE”FOR THE

SCIENCE PROGRAM’S
but for all schools in the district. EXPANSION.

The next two years (1994-1995 and 1995-1996) brought a new superinten-
dent to the district, more shake ups in the central office, and a continuing
influential role for the school board. With the arrival of the new superin-
tendent, the two area and deputy superintendents who had been so
supportive of the science program were left in their positions but had all
their authority removed. Thus, their ability to advocate for the program was
drastically diminished.
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The board once again asked Reece if she needed money for the science kits,
and again, Reece was perplexed by the surge of interest in the science pro-
gram. She speculated that teachers might have complained about needing kits
or that parents had inquired about the program. Reece proposed $110,000
for kit refurbishment, assuming they would replace the $45,000 item with the
$110,000. Instead, they left the $45,000 line in, added the $110,000, and both
lines have been in the budget ever since. The additional funding enabled
Reece to, among other things, hire two part-time clerks for the materials cen-
ter and take responsibility for half of the district couriet’s salary.

During this year, an “adoption” year for science, the district’s teachers would
make a critical choice—science kits or textbooks—for their classrooms.
FOSS science kits, already part of the district’s curriculum, were included on
the state’s adoption list along with textbooks, meaning they could be pur-
chased at lower cost than buying them off-cycle. However, instead of
purchasing more kits, GCSD teachers decided to select a textbook to go
along with the kits they already had. They made this decision for two reasons.
The first was to respond to previous backlash over an eatlier selection of a
“progressive” math book, and the second was to be economical—the district
was paying for kits, so there was no need to use the adoption dollars that way.

Along with the budget and curriculum, Reece attended to her own profes-
sional development needs and to maintaining knowledge of and support for
the program. She participated in the development of the NRC teaching
standards and learned more about leading science programs by going
to Mesa, Ariz., for the first NEXT STEPS conference and to Pasadena,
Calif,, to see their program. She also attended the second NEXT STEPS
conference, bringing her boss, the deputy superintendent for teaching and
learning, with her.

In 1997, the state began to focus on accountability and testing, as had so
many states throughout the nation. The state’s department of education
established achievement standards and began testing a new assessment pro-
gram. Accountability legislation passed, which included the issuance of
report cards for schools based on their test scores. In addition, the new tests
were “high stakes,” meaning that the state could take over a school that con-
sistently performed pootly.

Against this backdrop, the district’s decision-making structure moved
toward site-based management. According to the language arts coordinator,
“They said to principals, ‘you are the instructional leader in the building”
Reflecting this shift in leadership and decision-making power, the title of the
subject matter leaders changed from “coordinator” to “consultant.” Reece’s
role appeated to have changed from subject matter expert/leader to the
more ambiguous role of advisor. Still, the science program was still grow-
ing, and Reece asked for four teacher leaders to assist. She needed support
from the principals to win approval from the superintendent but, due to the
shifting district context, they were reluctant to advocate for her request at
the time. Her request was denied and she hasn’t asked again.
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Later upheavals at the state level reverberated in the district. In 1998, the
state elected a new governor and a new school superintendent. At the same
time, a second version of the state science frameworks was released and the
state removed science from its assessment program. In 1999, the depart-
ment of education released the third (and according to them, the last)
version of the state science frameworks, coinciding with the readmission of
science to the new state standardized test program.

Reece continued to press on and attend to the everyday needs of the pro-
gram while trying to stay on top of the changes in science standards and
frameworks. The inclusion, exclusion, and then inclusion of science in the
state’s testing program left teachers anxious about their science instruction.
Reece, aware of the importance of aligning the kits with the state standards
and frameworks to prepare students for the state test, felt she was working
with moving targets. The district hired an additional science consultant,
and, given her investment in the elementary program, Reece opted to focus
on the elementary and middle grades while leaving the secondary level for
the new consultant. However, fiscal stresses soon reduced funding and the
high school position was eliminated after one year.

The prolonged debate about science standards and frameworks has pro-
duced increased awareness about the importance and impact of these
guidelines. Reece had been testing out new kits and making some adjust-
ments in kit selection to accommodate the changes in the standards, which
also contributed to teachers’ awareness of them. With K—12 responsibility
again, along with the completed frameworks, Reece has a sense that they
finally can take some action knowing that there will be some consistency
and stability of expectations at the state level.

THE CURRENT PROGRAM

CURRICULUM®

The science program uses kits comprising locally developed and commer-
cially available materials. Teachers are expected to teach three kits per year
and are offered an optional fourth kit. Teachers had been expected to teach
four kits per year until 1999-2000 when, in consultation with teachers,
Reece decided that was “too much.” Teachers recognize the importance of
responding to the new standards, and one of Reece’s current objectives is
to align the kits more closely with those standards. A task force has been
put in place to accomplish this.

All teachers are given a written curriculum packet for their grade levels. The
packets (last revised in 1997) include a description of the hands-on activi-
ties in the kits, a short summary of the content, an alignment with the state

3 For an overview of the curriculum units used at this site, see Appendix D.
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standards and the standardized test#, a list of the required concepts (of the
state test) not covered by the curriculum, and process skills standards. Some
of the packets have additional materials, such as sample assessment sheets,
extension activities, and suggested performance-based assessments. The
packets explain that “kits are the core of GCSD’s science curriculum,” but
also offer suggestions for science instruction for teachers who don’t have
kits in their classrooms.

While teachers understand that the kits are the curriculum for the science
program, level of understanding varies of the relationship between kits and
textbooks. One teacher commented that he doesn’t “use the text much—
mostly as a supplement,” and other teachers are unsure how their principals
and the central office expect them to combine the two. One novice teacher
explained that “most of the program is based on kits” but that they also
have a book even though “the book doesn’t match well with the kits.” Still
another teacher alternates the kits with the text and “uses the text (as well
as other supplements) to introduce activities.” This lack of clarity about the
relationship between textbooks and kits gave one first-year teacher the
vague sense that “We’re gearing everything to the bins [kits].” Later he
explained that he would “like to see a decision made between using the
‘buckets’ [kits] or the text.”

Although some teachers have minor complaints, many teachers are very
grateful to have use of the kits and that they are delivered and refurbished
for them. Kit distribution is determined on a master schedule at the mate-
rials center, and organized so that each grade level in each school is using
the same kit at the same time. Information about the schedule is sometimes
imperfect, and one teacher explained, “I never knew what kit I'd get” while
a new teacher reported that she never got a schedule for her kits. The mas-
ter schedule facilitates sharing among classes, but teachers noted its
disadvantages, such as topics scheduled during unseasonable times (e.g,,
plants in the winter), or topics not being well timed with the administration
of the standardized tests (teaching topics covered in the test after the test
had been administered).

Teachers who have been in the district since the beginning of the program
said they appreciated the improvement of the kits over the years. Rather
than being committed to the familiar, homegrown kits as one might expect,
one teacher commented that the “kits we purchase are much better,” noting
that they “are more user-friendly” and have a particular sequence, building
one concept upon the next, in contrast to the homegrown kits that were a
hodge-podge of activities.

Use of kits varies widely. Some teachers pick and choose activities from the
kits, but many say they use the whole kit, start to finish. Other teachers

4 This refers to the science test administered by the state prior to the CAT. The science compo-
nent of the CAT is still not in place as this report goes to press.

10

Center for Science Education



THE CURRENT PROGRAM

report that their use depends on how much time they have (see the discus-
sion of the 4-Blocks program below). However, the research project’s survey
showed that neatly two-thirds of the respondents selected parts of the kits
to teach rather than teaching them from start to finish or from the start
until they ran out of time. An evaluation form accompanies the kits, asking
for teachers’ feedback, but teachers do not always complete them. Like
other leaders of kit-based programs, Reece has meager tools to assess the
actual degree to which the kits are taught.

Materials Center

Reece has worked to ensure that Garden City has a materials center that can
handle maintaining, distributing, and refurbishing the 1,350 kits they circu-
late for their 1,300 teachers. One part-time and two full-time staff people
attend to this, and many teachers praised their ability to deliver the kits on
time and produce kits with nothing missing. Many teachers attribute the
sustainability of the program to the kits and the materials center. One
teacher commented that elementary teachers have no time and the kits keep
people from having to spend their own money on materials.

Still, Reece believes the program is in a “mid-life crisis” and thinks some
teachers take it for granted. A science specialist for the SSI center (described
further below) echoed this opinion, saying the “public and the teachers don’t
realize how lucky they are.” As the program has grown and become accept-
ed, there is little discussion among teachers and others of how to improve it
ot push it to the next level. There is little evidence of any questioning of the
program or interest in pursuing professional development. Instead, there is
a high degree of satisfaction with the status quo.

Principals” Perspectives

Most principals are knowledgeable about the science program and appreci-
ated the value of hands-on science in general. “The days of reading a
textbook and taking a test are over!” said one principal. Another comment-
ed that the kits are “better than reading about science. Kids retain lessons
and they accommodate different learning styles. Every kid experiences suc-
cess, they learn, it’s fun, theyre all successful, and it boosts their
confidence.” A third principal observed that hands-on science “helps the
students relate it to real life.”

The assistant superintendent for teaching and learning emphasized that prin-
cipals’ top concern was “ensuring that teachers understand what it means to
teach to the standards.” Many principals did, in fact, comment on the need
to update the kits so that they meet the science standards. They believe there
are gaps and when that is the case, “teachers use other resources [most com-
monly textbooks] to make sure they’ve covered all the standards.”

THE PROGRAM IS IN A
“MID-LIFE CRISIS”
AND SOME
TEACHERS TAKE IT
FOR GRANTED.
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Schools with Science Labs

Science labs, a component of most new schools, are an interesting aspect of
elementary science in GCSD. RSR researchers visited 15 elementary schools,
12 of them with labs. Labs in the new buildings are attractive and inviting,
Naturally lit with large windows, they feature lab benches, sinks, counters,
storage areas, and equipment such as microscopes, computers, and televi-
sions (anything else must be purchased by the individual school). Some older
buildings have retrofitted labs in classrooms, and these also have equipment
as well as counters, sinks, and additional storage areas.

The labs were intended to facilitate the use of kits in classrooms but, in fact,
there is a great deal of variation in use. Although a significant initial invest-
ment, labs are often inadequately supplied and staffed. The district does not
provide enough funding to support a lab teacher or to purchase the neces-
sary additional materials and equipment. Some principals staff their labs by
reducing the number of classes at a grade (thus increasing class size) and
using that “found” position as a lab teacher. Others raise additional funds
through their PT'As. One principal did not staff the lab with a teacher, but
rather, with an aide who assisted classroom teachers with set-up and clean-
up. In yet another school, a grade level organized a team schedule so that
one teacher used the lab to teach science to all of the students in that grade
level. “It is excellent and I really feel that it is what is needed, to have a lab
situation where you have a teacher that really, really loves science.... While
I'm doing that, there are other teachers who are teaching health and social
studies.” Still, many principals are not able to procure additional funding or
implement these more creative arrangements. One principal rotates class-
rooms through the science lab and follows up with teachers who did not
maintain their schedule of lab visits. But in other cases, the labs remain
essentially unused.

The relationship between the science taught in the labs and that in the kit
program also varies. One lab teacher explained that she doesn’t work out of
the kits because “those are for teachers.” Another lab teacher uses the state
science standards to guide his curriculum, saying that his school colleagues
relied on him to give their students science instruction that met all of the
standards. A third lab teacher tries to use her class time to supplement the
kit program, while classroom teachers in another school use their kits in the
lab and do follow up activities in the classroom.

In spite of the different ways they are used, science labs are highly visible
and the variations in their funding have raised some equity concerns among
administrators. Some schools cannot raise as much money as needed, while
others can raise significant funds to staff and stock a science lab and a com-
puter lab. One principal commented that the parents like to hear that their
students are going to “the lab” and, as a result, those schools that don’t have
labs want them, while those that have them aren’t necessarily sure how
to use them.
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The origin of the commitment to building labs into the elementary schools
is unclear. They were first discussed in the early 1990s, and were included in
the strategic plan for GCSD at that time. According to the science consult-
ant, very little came of the plan, but a few schools added labs during
renovations. Since then, however, labs have been integrated into building
plans for all new elementary schools, but strangely, no one can recall why;
the reasons have been lost to history.

Reece believes that labs are a threat to the science program as they create a
setting that allows teachers to defer science instruction to a “specialist” who
has no ties to the kit program. Furthermore, lab teachers don’t coordinate
their work with Reece as a matter of course, so her ability to know what sci-
ence they are teaching is impaired. As she explains, “Everybody is so excited
about these science labs, which the national standards say not to do in ele-
mentary school...I have had several conversations...to change some minds
about it...because they were put in the plan back before they had the science
kit program....”

4-Blocks Program

Garden City is implementing a new language arts program known as
4-Blocks, which is greatly affecting the status of the science program. A cen-
tral office mandate, 4-Blocks reflects the administration’s desire for a more
cohesive reading program. They intended to introduce it gradually, but prin-
cipals were so overwhelmingly enthusiastic, they decided to get everyone on
boatd in the first year.

Currently the amount of time necessary to implement 4-Blocks means that
less time and fewer resources go to science. The 4-Blocks program requires
that all students spend time in each of the four “blocks”—self-selected
reading, writing, guided reading, phonics—every day, with some blocks
requiring at least 45 minutes. Without careful coordination, this leaves little
time for science instruction. “At [my] school, because of 4-Blocks, a lot of
people don’t even teach science,” said one teacher. There has been “so much
emphasis on 4-Blocks and reading that everything [else] has gone by the way-
side,” said another. Nearly all teachers felt that the district has put science
and social studies on the back burnet.

Still, some teachers are finding creative ways to integrate science into 4-
Blocks. One teacher gives students reading materials that link to the science
units, so that when they do their silent reading component, they can learn
about science. “Integration is the key,” said one principal. “Without it, there
simply would not be enough time to teach everything,” he said, adding that
curriculum coordination at the district level is essential. “They have to work
together to make it happen.”

Program Goals/Standards

At the beginning of the program, the goals of the program were to try to
create opportunities for students to use what the first science consultant

LABS ARE A THREAT
TO THE SCIENCE PRO-
GRAM AS THEY
CREATE A SETTING
THAT ALLOWS TEACH-
ERS TO DEFER
SCIENCE INSTRUC-
TION TO A
“SPECIALIST” WHO
HAS NO TIES TO THE
KIT PROGRAM.

WITHOUT CAREFUL

COORDINATION, THIS

LEAVES LITTLE TIME
FOR SCIENCE
INSTRUCTION.

Education Development Center, Inc.

13



(13
IT’S NOT THAT

WE’RE TEACHING TO
THE TEST, BUT WE
HAVE A RESPONSI-
BILITY TO ADDRESS
THE STANDARDS.”

GARDEN CITY

called “science process skills.” “That was before we called it ‘inquiry’ or ‘dis-
she said, explaining that they wanted kids “to use skills

25

covery learning,
scientists use and to think and discuss the way scientists do.” They wanted
to provide materials so teachers wouldn’t be overwhelmed. The principal
who was part of the original NSRC team said that the goals also included
increasing student achievement, increasing student interest in science, and
closing the gender gap.

Today, the district does not have a formal statement of program goals.
Reece explained, “We should have something we all believe in that is articu-
lated...but in actuality none of that works around here.” Still, she knows
“we need something for people to hang on to.” Reece hopes to formulate
an articulated K—12 program that builds conceptually and that gives stu-
dents an appreciation for science and an ability to use it. She wants kids to
be prepared for college and a career and summarizes her intent by saying, “I
want to have the best program in the region.”

The major influence on the science program and its goals is the state’s cur-
riculum standards. Most teachers understand the standards to be, as one
teacher put it, “a blueprint” that they are responsible to follow. Another
teacher commented, “It’s not that we’re teaching to the test, but we have a
responsibility to address the standards.” In spite of widespread frustration
with the process for determining the standards, and the numerous changes,
most in the district accept them willingly.

The district’s science standards were developed from the Natzional Science
Education Standards.> They are organized by grade level, into the categorties of
inquiry, life science, Earth science, and physical science. The inquiry section
is broken down into “process skills” and “planning and conducting investi-
gations” Even without a written goal statement, teachers’ and
administrators’ description of the goals of the science program feature
process and problem-solving skills as a major theme. One teacher com-
mented that the program is trying to help students attain basic skills in
science and develop an understanding that “science is naturally fun” A
number of people suggested that the goal was to teach process, thinking, or
problem-solving skills, with “inquiry” and “process skills” used inter-
changeably. An experienced teacher who had been with the program from
the beginning explained that inquiry was “giving children more of an oppor-
tunity to explore and discover some things for themselves... to say, here are
the materials and this is what I want you to find out, and how can you do
that?” In contrast, another teacher who had contributed to the development
of the first kits explained that “elementary teachers don’t have materials, and
a materials center is the most cost effective way to provide good science for

5 National Research Council. (1996). Washington, DC: National Academy Press.
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every kid every day.” Others state the program goals in terms of bringing up
scores on the standardized test or referring to the state standards.

In the central office, the deputy superintendent’s description of the science
program goals was quite broad. She explained that they wanted to help stu-
dents understand science as “more than just reading about something....\We
want our children to know and be able to do science.... It is one thing to be
able to read about it and remember the answers; it is another thing to be
able to try to find out the unknown by going through a scientific process.”

Looking to the Future

Reece’s ideas have developed in the years she’s been in Garden City and she
aims to continue to improve the program. She plans to look carefully at the
materials and the standards to determine what can best be done with an in-
depth, hands-on approach and what topics should be covered with
supplemental materials. “I have been able to change the program along the
way,” she said. “My other challenges for the curriculum itself are to devel-
op the understanding of inquiry to actually move our teachers beyond the
box, beyond the science kit, and go on and do more explorations.”

Even though Reece states that she wants teachers to see the difference
between what she understands as “hands-on” and “inquiry,” she is uncer-
tain about how much of the program needs to be inquiry for it to be a
“good” program. With the high stakes assessments in mind, she wants to
determine what areas of science can be taught using in-depth investigation
and what areas are best covered with other approaches because “there is too
much content.” She feels that the program is “light years” from where she
wants it to be, but feels she is taking steps in the right direction.

INSTRUCTION

Two researchers observed eight classrooms in seven schools® (representing
14 percent of GCSD’s elementary schools) ranging in settings from urban
to suburban to rural. Researchers asked to see the “standard” for science
teaching in the district rather than the district’s “star” teachers. One of the
schools was a magnet school in its third year. Like the other magnet schools
in Garden City, it is an urban, Title I school with 70-75 percent culturally
and linguistically diverse students and the same percentage eligible for free
and reduced-price lunch. Several schools were newly constructed and rela-
tively large, serving 700-800 students. Classes varied in size from a first
grade with 12 children to a fourth grade with 27 children. The presence of
minority students ranged from 16—68 percent.

Except for the science labs, classrooms showed little evidence of science
underway. It was common, however, to see a kit near a table with the nec-

6 Researchers observed two classes of middle school instruction, not included in this summary.
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essary materials spread out at the start of the lesson. All classrooms had
computers, although one was reserved for the teacher’s use. Most class-
rooms were arranged in groups of four to six students.

The instruction ranged from very teacher-directed to more student-led, with
some features consistent across classrooms. For example, all the introduc-
tions to lessons included reviews of students’ past knowledge and
vocabulary, with the magnet school teacher including a discussion of the
careers of different types of scientists. The question or process to be
explored was always made very clear, and each class had about 20 minutes
for the exploration or activity. In two classes, activities entailed student-
directed experimentation, whereas in three classes, activities were very
prescribed and teacher-directed. All but one of the classes recorded their
results on worksheets or in science journals, and one class recorded and
graphed its data. All of the classes ended with some kind of closure, but it
ranged from two teachers who explained the correct results to their classes
to students explaining to their classmates what they had learned and how
they had learned it.

In interviews, teachers expressed an appreciation for the difference between
“hands-on” and “inquiry” science. One second grade teacher’s description of
the intent of the science program, to “give children more of an opportunity
to explore and discover some things for themselves,” was typical, as was a
third grade teacher’s statement that the goal of the program was to give
“them more hands-on experience.” Focus group attendees said that “hands-
on is too narrow—I/it’s] expanded to discovery” and they wanted to “get kids
to make discoveries on their own, in contrast to traditional teaching.”” In addi-
tion, teachers discussed the importance of teamwork in the classroom:
“cooperative learning and good discussion goes on, sharing ideas.”

Teachers discussed the pressures they felt from reduced time for science, the
upcoming state-mandated test (Corona Achievement Test or CAT) in sci-
ence, and the inherent challenges of teaching hands-on science. Almost all
teachers referred to the difficulty in finding time to teach science because of
the emphasis on language arts—4-Blocks in particular—and math.
Additionally, teachers referred to the need to prepare their students for the
CAT in science. Finally, teachers mentioned the classroom management
skills needed to teach hands-on science.

The combination of these pressures frequently resulted in a retreat from the
hands-on, inquiry-focused teaching that Reece has tried to promote. For
example, teachers report their increasing use of textbooks as a way to more
efficiently cover the subject matter that they predict will be on the CAT. One
teacher reported she was “moving to demonstrations in front of the class
where the kids watch and answer questions so we can cover more tertitory.”
Although over 80 percent of the respondents to the RSR survey of ele-
mentary teachers reported that they used science kits often or very often in
their science lessons, almost 30 percent reported that they also used text-
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books often or very often. One fourth grade teacher reported that “this
y g P
year the kids are ‘active” and he has done less hands-on science as a result.

Some teachers, however, are eliminating the teaching of science altogether.
One experienced second grade teacher, who also teaches an after school sci-
ence club, noted the results of this lack of science instruction. She said,
“We get a sense of this when we get kids up from the grade before and ask
them what kinds of things they have been exposed to in science. We ask,
‘What did you learn when you were doing Pebble, Sand, and Silt, and they say,
‘What is a pebbler™

ASSESSMENT

GCSD requires elementary students to be graded in all subjects, including
science, but there is no consistent methodology used by teachers to assess
their students’ understanding of the concepts and skills presented in the
science kits. Although some kits contain sample process skills assessments,
these are used quite differently among teachers and not at all by many. The
variation in use of science labs described earlier also suggests a range in
methods used by lab teachers to determine how well students are mastering
the material.

CAT, the only districtwide test in use, (see the section on Accountability
below) examines language arts and math only. As a result, the only assess-
ment tools available were those provided in the kits, and there was little
support or training in their use. The expectation from the state’s depart-
ment of education is that a CAT for science is in the near future. Teachers
and principals are anxious about its arrival, but its development has been
delayed and its actual date of introduction is unknown.

PROFESSIONAL DEVELOPMENT

In general, professional development in GCSD is provided either through
the district’s professional development office, or through the efforts of
each curriculum consultant. In science, professional development is also
available through the local Copper Beech Science Center and a local center
that is part of the state’s systemic initiative.” There is little coordination of
these resources despite Reece’s and others’ interest to do so.

District-Level Professional Development

A professional development director, a cabinet position, heads Garden City’s
office of professional development. In addition to providing professional
development, the office is also involved in teacher recruitment, teacher
retention, as well as running the extensive teacher evaluation program. Of

7 The state has participated in the National Science Foundations’ Statewide Systemic Initiative
Program.
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the departments’ 16-member staff, 12 work on the evaluation program alone.
The state standards and the desire to meet training needs as determined by
teachers and principals drive the office’s professional development work-
shops. The director said, “I feel strongly that people closest to the work know
better what they need...they know the tools they need but we need to be
pretty savvy in providing that.”” She went on to explain that they are trying to
move away from the “sit and git notion of professional development.... We
are looking for deep, meaningful, and relevant training.”

The office provides many offerings for teachers and principals, but few are
content-specific. Any content-related professional development comes from
the consultant in that area. The director remarked, “The problem as I see it
is that you have a great divide—maybe you have this everywhere—an ongo-
ing struggle between pedagogy versus content. Now I happen to be of the
opinion that you need both.”

The director feels that there is a lot of room for growth for the profession-
al development office. She wanted the departments to work more
collaboratively and communicate more easily with each other. She went on to
explain that “I envision that my role with the subject area specialists could be
to have more articulation with them, to all work more collaboratively with
school sites and particularly with principals.... I would like for us all to...get
out of the ‘power silos’ and just roll up our sleeves and do the work.”

School-Level Professional Development

GCSD requires that all teachers participate in a total of 30 hours of pro-
fessional development each year, with 14 of those hours taking place at the
school site. The office catalogs the offerings that range from general
teaching strategies to leadership and team building to subject-specific ses-
sions. In the 1998-1999 catalog in science, for example, the large majority
of offerings were sponsored by the Copper Beech Science Center and the
Statewide Systemic Initiative (SSI) Center (see pp. 19 and 20). Also listed
were science kit workshops and a meeting for all of the science contact peo-
ple from the schools.

Schools use different processes to determine professional development
offerings that will take place on-site, leaving science professional develop-
ment vulnerable to the pressures of time. In one school, the principal does
a needs assessment; in another, the principal works with a committee. Other
principals decide independently. One principal felt that there needs to be a
district vision for professional development in science. In his 12 years in the
district, there has never been a conversation about professional develop-
ment for science, but he felt that with the CAT test coming, it will begin.
Unfortunately, “it will be due to panic.”

Principals varied in their willingness to require that teachers attend a particu-
lar professional development session. Some principals reported that they can
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only “encourage” teachers to go, while others mandated attendance at partic-
ular sessions. All principals receive a printout of each teacher’s professional
development activities, which is sometimes used during annual evaluations. If
a teacher needs help with science, he or she would contact the principal who,
in turn, would contact Reece directly.

Science-Related Professional Development

According to Reece, professional development is a “hodge-podge at best.”
The professional development office competes for time and resources with
the teaching and learning divisions, and there has been little effort to coor-
dinate their professional development work.

While Reece has given great thought to ensuring that the materials center
was accommodating the needs of the program, she has directed less atten-
tion to professional development. The only consistent professional
development the program offers is orientations to each kit, which are not
required. These sessions are one and one half hours long and informally
taught by two to three standout teachers at each grade level who act as
Reece’s de facto leadership team. Nothing is offered specifically to new
teachers, though the district does assign each one a mentor—a regular class-
room teacher to provide assistance and advice.

Still, teachers do not believe that they need more professional development.
In one teacher leader focus group, participants struggled to come up with
ideas for additional needed or desired professional development. Their sole
concern was the need to integrate science with the 4-Blocks program. This
sentiment was corroborated in the informal RSR questionnaire in which
more than half of the respondents said that they felt very well prepared to
teach the science curriculum in their grade.

Additional Professional Development Resources

GCSD has two additional and important sources of professional develop-
ment: the SSI professional development center and the Copper Beech
Science Center. They both have significant professional development
resources available to the science program, but their relationships with the
school district have been complicated, making it somewhat difficult for the
program to take advantage of what they have to offer.

The SSI Center: Garden City is home to one of the Statewide Systemic
Initiative (SSI)® support centers. The SSI, which was “designed to build a
statewide infrastructure for supporting mathematics and science” has
offered leadership programs in science and math curricula, resources for
teachers to check out from their materials centers, family math and sci-
ence training, and content courses that are co-funded by the district. The

8 The Statewide Systemic Initiative was an NSF-supported program for improving mathematics,
science, and technology.
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center also has offered science process skills workshops and “teaching to
standards” workshops. One teacher commented that it has been a “won-
derful resource for training.”

However, the fit has not always been easy. The state SSI leadership deter-
mines the center’s activities, which haven’t always coincided with the
district’s needs. In addition, the district has competed with the SSI for state
funds (and may continue to do so). Even though the state provides the
salaries for SSI center staff, the director thinks that people perceive it as part
of the district. Even with some tension and disagreement over the years, the
district-SSI collaboration is improving and the SSI center director and Reece
both believe that it will continue to do so. They meet regularly to plan the
use of their resources and agree on future projects, such as a data analysis
toolkit and a database for tracking professional development.

Copper Beech Science Center: The Copper Beech Science Center is an
impressive 62-acre facility that is part of the school district and functions
as a resource to the students and teachers of GCSD. It looks much like a
science museum and features a planetarium, living history farm, life sci-
ence lab, discovery and sea life rooms, state-of-the-art multi-media
auditorium, a chemistry/physics lab, and a weather lab.

Copper Beech opened in the early 1970s and, since then, it has been sup-
ported in part by the district, a fundraising association, and grants from
various sources. It has a variety of offerings for all grade levels in a range of
the sciences, and it also runs a mandated sex education program for all fifth
and seventh graders in GCSD.

The center offers a menu of professional development workshops for
teachers on a variety of topics, such as “basic properties of matter and enet-
gy,” the standards, helping “prepare your students for the CAT,” and
providing “materials for you to do the activity in your classroom.” Week-
long institutes offered in the summer are particularly popular with the many
GCSD teachers who attend them, because they provide classroom activities,
an abundance of materials, and professional development points for certifi-

cation renewal.

The relationship between the district and Copper Beech has been strained
at times, with conflicts arising over the role of the center in the science pro-
gram, lack of coordination between the two, and competition for resources.
For example, Copper Beech recently decided to offer workshops during the
school day without coordinating with the science program or the district.
Copper Beech seeks funding from some of the same sources as the science
program and the SSI, so they often view each other as competitors. Though
they have tried to collaborate in limited ways, Reece wishes there were a way
to “force them together,” because the continued competition and lack of
connection can drain energy and enthusiasm and deprive both of numerous
opportunities.

20

Center for Science Education



DECISION MAKING AND LEADERSHIP

DECISION MAKING AND LEADERSHIP

District-Level Decisions

The executive board and the superintendent are the key decision makers in
GCSD and can profoundly affect the science program. The membership of
the board changes periodically as do members’ perceptions of their roles.
In the past, the board took more of a management role (one of the factors
that contributed to the decision to have principals report directly to the
superintendent), while the newer board members have provided more over-
sight and less direct control.

The superintendent plays a pivotal role, and a new one has just joined the
district. Some differences have already become evident. The former super-
intendent was involved in the program’s development, and he ultimately
became a strong supporter. Science scores had improved, teachers were
committed to the kit program, and children were excited about science. He
felt the program had “done so well because the teachers feel they get results
and that information goes to the board...the board is very committed to
the kit program because they are aware of how well it is going in the
schools throughout the district.”

The new superintendent is unfamiliar with the program and Reece is work-
ing hard to acquaint him with it. The importance of the superintendent’s
support was put succinctly by one of the SSI center staff when he said, “If
[the superintendent| decides that science is a priority, the science program
will grow. He can’t cut the program, because the local corporations support
it, but he could decide that it’s in good hands and disregard it,” which
would, in effect, cause it to stagnate. As he put it, Reece needs “face time”
with the superintendent, so that she can let him see it in action. However,
as described eatlier, gaining access to the superintendent is not easy.

The superintendent has been desctibed by many as “data-driven.” In light of
the important attention the CAT is receiving, some see this is cause for con-
cern as they believe CAT results will not adequately display student learning,
Others are more confident that he will be open to other kinds of assessments
of student learning. In any event, the way in which the new superintendent
will assess the impact and value of any program may be very different.

Within the district’s central office, communication is awkward and some-
times tense. The bureaucracy is cumbersome and difficult to grasp—even
for those who work there every day. According to Reece, “You won’t hear
the concept of ‘systemic’ here. The community knows how to create com-
mittees for change and go through the process, but it stops there; nothing
really happens.” The professional development director commented, “We
have tried to collaborate, but in a district this size, you can just imagine how
busy everybody gets. It is like the right hand doesn’t know what the left
hand is doing. Everybody is concerned about that and aware of it.”” She
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continues, “I have only been here four years, but my observation is that
there have been people here a long, long time and there is this sense of
power and territoriality.”

School-Level Decisions

Decision making at the school level has a significant impact on sustainability
of the science program. The principal is in the position to either promote or
undervalue the instruction of science. GCSD principals’ comments reflected
the conflicting pressures they feel on this issue. A great majority of the prin-
cipals who responded to the informal RSR questionnaire reported that they
actively supported teachers’ science teaching, Interviews with principals,
however, also clearly showed they felt pressure to focus on reading and math
to improve student scores on the CAT. Their responsiveness to this pressure
is evident in the frequency of their observations of math and reading class-
es, the emphasis on professional development in reading, and the attention
to achievement from one year to the next. Science does not receive this level
of attention from GCSD principals.

Communication about the science program comes to teachers and princi-
pals directly from Reece. Principals’ communication to teachers about
science, however, is not always so direct or explicit. One teacher explained,
“There is no edict from the district...but sometimes I wish there were.” She
explained that the district doesn’t want to dictate to the schools, beyond
expecting that they respond to the standards. Rather, they have an attitude
that the schools know what their kids’ needs are.

Decisions during the textbook adoption process affect the security of the sci-
ence program. This process involves the review of materials that have been
approved by the state for purchase by districts, and ultimately, the selection
of materials by each school for each subject. While the research was being
conducted, textbook adoption was underway in science, and Reece was try-
ing to safeguard the integrity of the kit program. She was concerned that the
kits did not align perfectly with the science standards and that the CAT would
soon include a test in science, for which teachers would need to prepare their
students. Reece was concerned that teachers would gravitate toward text-
books as the easier solution. In addition, Reece feels the need to educate and
assist principals so that they can sustain the science program’s integrity. But
the degree to which any of the curriculum consultants such as Reece will be
able to influence principals remains to be seen.

Communication with parents about science is also unsystematic and varies
by school. At the same time, however, school board members are extreme-
ly sensitive to parents’ opinions. In one school, teachers were required to
send a monthly curriculum-oriented letter to parents. Another school saw
“science night” as its way to convey information about the curriculum.
There is no mechanism for communicating collectively to parents and for
hearing their views on the program.
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Program Leadership

Reece, who has been with the program for about 10 years, possesses skills
and experience on a national level. She has several national committee
appointments and connections to many nationally recognized leaders in sci-
ence education, from which she derives most of her professional support.
While she is frustrated with the lack of science colleagues in her district, she
has numerous collegial relationships outside of Garden City that she
describes as essential supports “to help me keep it all going,”

Reece has a very congenial relationship with the central office administra-
tors and is quite well-known and liked throughout the district. She has a
style that has helped her gain credibility and support from teacher leaders
who are now an informal group that supports the program. They feel that
she is accessible to teachers and visible in the schools. They explain that
when she came to Garden City, she didn’t try to take over the program;
rather, she asked the teachers what they wanted from the program. Teachers
attending focus groups also remarked that she was “one of the few cur-
riculum consultants” who is accessible, and principals and teachers praise
Reece for her commitment and her approachable manner.

But, even Reece understands that she needs to develop more skills to move
the program ahead. For example, she notes that she misspent an opportu-
nity to work with a science steering committee because she didn’t have a
clear picture of what the committee should do. Reece explains, “I’'m not
good at disseminating” and that she is not “astute” at getting things done in
the district—that she doesn’t have the political savvy necessary to work
through the system.

GCSD does not have any formal “teacher leaders,” but rather a “science con-
tact” in each building who facilitates on-site information flow about the
program. A group of informal teacher leaders lead workshops on the kits
and offer support in their schools when asked. The lack of a formalized lead-
ership structure conveys a casual approach to the science program, and
leaves teachers who need assistance with few options for getting help. Both
teachers and principals expressed the view that if the district was going to be
serious about science, it should establish science specialists in the schools.

RESOURCES AND SUPPORT

FUuNDING

Funding for the science program is remarkable not because of the large
grants the program has received, but because of the steady support from
the district over the years. Money from the general fund supports the over-
all program, and there is a separate budget line item for kit refurbishment
and for staffing the materials center. Eisenhower funds have also been an
important part of the program’s budget.

WHEN SHE CAME TO
GARDEN CITY, SHE
DIDN’T TRY TO TAKE
OVER THE PROGRAM;
RATHER, SHE ASKED
THE TEACHERS WHAT
THEY WANTED FROM
THE PROGRAM.
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In addition to program support, elementary schools get $100 each year to
spend on science (middle schools get an additional $3,000 per year).
Comparing the schools’ science allocations to other subjects creates the
impression (and perhaps a valid one) that there is little money for science.
One elementary principal commented that he gets $12,000 per year for read-
ing, $10,000 per year for mathematics, and only $100 per year for science. The
assistant superintendent for teaching and learning confirmed that the amount
provided by the district ($250,000-$300,000 per year) would need to double
to “do the science program right.” But even though it may not be sufficient,
she asserted that it is more money than any other subject area receives.

The science program’s budget process begins with Reece submitting
requests to the executive committee, the superintendent’s cabinet of advi-
sors (e.g., deputy superintendent, assistant superintendent for curriculum).
The committee negotiates and then sends the request to the school board
(as part of the whole budget) for approval. The director of state and feder-
al programs (who is on the executive committee) commented that in the
“we are moving to coordinate strongly with the ATHA Plan for
Success,” meaning that all budget requests will need to include explicit
attention to alignment with the ATHA plan. The absence of a mention of
science in that plan suggests that Reece will need to be careful and creative
in her future budget requests.

future

Many teachers, principals, and central office administrators expressed their
frustration with Garden City’s reluctance to fund education through local
taxes. The assistant superintendent for finance confirmed with some regret
that although Garden City is the wealthiest city in the state, it is a very anti-
tax city, and contributes far less than it could to education. Businesses are
often drawn to the city because of its low tax rate, but the lack of public
funding for education suggests that the district may not be able to produce
the workforce necessary and/or that the schools won’t meet the expecta-
tions of the corporate employees.

COMMUNITY AND PARTNERSHIPS

Partnerships abound in GCSD from small school/business arrangements
(1,500 at last count) to more significant relationships with the SSI, Copper
Beech Science Center, and several large corporations. The latter group
of partnerships has the most important impact on the science program
districtwide.

The smaller partnerships can be significant for individual schools and for
building awareness of the science program within the community. One local
business partner provides materials or other resources for family math and
science nights. Some businesses have worked with teachers (especially at the
secondary level) to help plan and implement lessons that are tied to “real
life” science and work. Other industry partners visit the schools to do
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demonstrations and discuss practical work and careers in science. All of
these contribute to building grassroots awareness of the science program
that can be very influential in Garden City.

The larger partnerships took time to build before they bore fruit. The
Copper Beech Science Center and the SSI (discussed eatlier) represent patt-
nerships with the potential to strengthen the science program. Reece has
worked over the years to improve these relationships and her efforts are
increasingly paying dividends with the SSI. However, the relationship with
the Copper Beech Science Center is one that continues to suffer from prob-
lems with communication and collaboration. Though they have compatible
views about science instruction, the lack of coordination between their
efforts could, ironically, detract from the strength of the science program
rather than contribute to it.

GCSD has another influential partnership with SecCorp, a multinational
corporation. SecCorp came to Garden City in 1992 and corporate manage-
ment expressed an interest in becoming involved with education at the state
and district level. They wanted to develop positive public relations as well
as support a high quality science program for employees’ children and for
its future workforce. SecCorp moved slowly. Its support began with an
“invest as you go” approach, funding individual events that were part of an
overall initiative, and based future support on the success of the previous
effort. As SecCorp’s interest in a statewide impact was satisfied and as its
own financial security improved, management has become interested in
long-term support.

SecCorp’s financial support has had an impact on several aspects of the sci-
ence program. Reece and her program benefited from statewide support of
planning institutes to promote inquiry science programs. She participated in
these institutes along with many colleagues from GCSD and the SSI center,
giving them much-needed time to work together. More directly, SecCorp
has offered to assist Reece with the adoption process by hosting a reception
for K-8 principals in which she can introduce them to the materials she
wants to promote. Finally, SecCorp management contacted the new super-
intendent very soon after he arrived in the district to meet with him and
discuss their endorsement of the science program.

The partnership with SecCorp has both costs and benefits, noted Reece.
Although it provides her with valuable support, resources, and credibility,
they come at a cost. Nurturing this relationship has required considerable
time and effort, often with no guarantee of a positive outcome. Time
devoted to partnership activities took away from making progress on her
own program. In addition, because the district is so insular, for political rea-
sons, going outside to develop these partnerships is an endeavor that must
be carefully negotiated. Partnerships could be developed with other large
corporations in the area, but it would require involvement or at least
approval from the district office, which is not an easy thing to acquire.

THE PARTNERSHIP
WITH SECCORP HAS
BOTH COSTS
AND BENEFITS.

Education Development Center, Inc.
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GARDEN CITY

ACCOUNTABILITY

State-Level Standards and Assessment

Like other states and districts in the country, accountability measutres have
received a lot of attention in Garden City. State standards have been devel-
oped in all subject areas, most recently in science, and continue to drive the
curriculum and accountability efforts. Unlike others, this state already had a
criterion-referenced test in place before national attention called for their
development.

The Corona Evaluation of Fundamental Skills (CEFS) was administered
from 1978-1995 in grades 3, 6, 8, and 10, covering reading, math, writing,
and science. The 10th grade test was an exit exam in reading, writing, and
math only. According to the district’s director of evaluation, when the new
standards were completed, the new test, the Corona Achievement Tests
(CAT), was developed and first administered in 1999. CAT focuses on
English/language arts and mathematics only, and is used each year in grades
3-8. The state intends to include science on the CAT in the near future. The
state has also instituted a school report card system, where schools and dis-
tricts receive grades based on their CAT scores and other indicators of
performance.

Standardized tests are not resisted, but are accepted as a fact of school life.
Several people felt that the CAT would help to further the science program
agenda. One principal commented that the CAT has had a “great impact on
all instruction...for many years we relied on ‘sit and git’ and a multiple choice
test...CAT is not that kind of test. There’s critical thinking and open
response...it parallels what we have been wanting to do.” Another principal
commented that the test “...is great...if we are going to value it...I can see
it becoming a fourth ‘R’...it has to begin in elementary school.”

Many teachers and principals are anticipating the science portion of the test
with mixed feelings. Some fear that the curriculum is not well aligned. As one
principal stated, “The kits don’t lend themselves well to grades,” implying
that they wouldn’t necessarily result in good scores. Another said, “Teachers
need to have faith that the kit is going to help with the CAT in this age of
accountability.”” The SSI center director echoes this sentiment saying, “We
can use the CAT,” meaning that the test will provide the clout they need to
get principals to release teachers for professional development. The first sci-
ence consultant concurred, saying, “As long as there are scotes to tepott,
principals will be supportive of ways to support that content area.”

The deputy superintendent commented that the science portion of CEFS
had a positive effect on the program. “Because we were being measured and
evaluated on science, it helped everyone realize that we need to know
whether the students actually know this, versus having fun at doing it.”
Many teachers felt that the lack of testing in science works against instruc-
tion, as the absence of a test removes the pressure to teach it.
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Anticipation of a test in science alone has elevated its importance. Several
teachers believe that with CAT around the corner, school personnel are
starting to pay attention to science and that more monitoring of science
instruction will follow. However, teachers still face the problem of not
having enough time to fit it in. One principal felt that the science portion
of the CAT is going to be a wake-up call for the district. He thinks that
most principals are willing to demonstrate performance in science if the
district is “willing to pay” to support it. A teacher concurred: “As long as
science is tested, there is going to be support. There is pressure to make
sure our kids do well on the test...it shows up in the newspaper before we
even know the results.”

Reece questioned the actual feasibility of developing the science portion of
CAT. They had already encountered a great deal of difficulty and expense
in scoring just the math and reading sections. The answer booklets had to
be taken apart and required 24 tractor-trailer loads to send the booklets to
Iowa for scoring. This effort required considerable time and expense, which
would be increased if a science test was added.

District-Level Accountability Measures

At the district level, Garden City continues to pursue its own accountabili-
ty agenda through district staff and additional testing. The district
administers a norm-referenced test called the MAT7, covering English/lan-
guage arts in grades 2, 3, 8, and 10. Student scores are reported by school,
released to the public, and highlighted in the local media. Garden City
employs a director of evaluation as well as a testing coordinator and a part-
time statistician. The director of evaluation has focused on two areas: (1)
helping the board understand the range of standardized tests administered
in the district; and (2) initiating a new program for evaluating and account-
ing for individual school-level programs.

There is some discussion of developing a district-level assessment that
would include performance assessments. The director of evaluation sug-
gested that Garden City was beginning to look carefully at their practice and
make decisions about next steps. She acknowledged that they do a lot of
testing but, as she stated, “The question is, ‘Do we do enough and do we
do the right kind?” That is what we need to look at.” Reece feels that the
current assessment is in the “dark ages” and that a district-level perform-
ance assessment would be a step in the right direction.

School-Level Accountability Measures

None of the schools have a formal accountability system in place for sci-
ence instruction or student learning in science. Informal mechanisms
include occasional monitoring by dropping in on classes and teacher-prin-
cipal meetings at the beginning and end of the year. In some schools,
science instruction is not observed or assessed in any way. The only dis-

ANTICIPATION OF A
TEST IN SCIENCE
ALONE HAsS
ELEVATED
ITS IMPORTANCE.

A DISTRICT-LEVEL
PERFORMANCE
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trictwide means of monitoring teachers’ science instruction is to check the
materials that are used from their kits, but that is not done systematically.
One principal does ask teachers to demonstrate how they have covered sci-
ence process skills and adds that his school did some training in that area
this year. “The only way to know is to be in that classtroom,” he added.

Teacher Evaluation

Garden City employs an extremely rigorous, two-year evaluation process for
new hires (that takes place in the absence of a teachers’ union). First-year
teachers are assigned a mentor, required to attend certain staff development
offerings, and observed six times throughout the year by members of an
evaluation team. The rating process associated with these observations is
detailed, and a teacher may be terminated at the end of the first or second
year if they do not receive satisfactory evaluations. After completing this
phase, teachers carry on largely unsupervised in science.

Permanent faculty are evaluated every year using a “goals-based” process,
but teachers don’t feel this is a serious opportunity to develop their practice,
nor is it an effective monitoring system for their principals. A middle school
teacher explained that she just has to write three goals for herself for the
year—and that she doesn’t necessarily have to accomplish even one. A
novice teacher explained that she could do whatever she wanted as long as
it was aligned with the standards.

EQUAL ACCESS TO SCIENCE

The governmental affairs coordinator—a lobbyist for the district—Dbelieves
that “inequity is the biggest problem in the state.” The new superintendent
raised the issue of equity and achievement gaps only months into his tenure.
He noted the obvious and significant difference in SAT scores between
African American students and white students and alerted his area superin-
tendents and principals to his desire to close the gap. Although he did not
propose specific steps at the time, he indicated that he would be developing
a planning process to address the problem.

The lobbyist explained that much of the inequity in the district stems from
differences in the monies that communities surrounding each school are
able to raise. A reporter from the city’s daily newspaper as well as several
teachers and principals also noted that schools in more affluent areas had
more resources. The affluent schools have mote white students, and their
parents seem to be able to get their concerns heard by the school adminis-
tration. One teacher explained that these differences cause resentment
between schools.

Teachers and principals in schools that were able to raise additional funds
were always aware of the impact of this advantage and realized how much
more difficult their jobs would be if their schools were in less affluent
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neighborhoods. The financial disparities among schools was evident on
RSR visits: Some neighborhoods had large, brand new schools with mod-
ern facilities; others were in overcrowded buildings with several classrooms
in dingy “portables” on the school grounds. The district has tried to address
some of these inequities by transforming some schools in poor neighbor-
hoods into magnet schools to diversify the school population demographic.

This disparity reveals itself acutely in the use and maintenance of science
labs. Science labs can only function when a school can raise money to pay
for supplies. Some students have no access to their labs at all, while other
labs are staffed and elaborately fitted with additional equipment and mate-
rials. In several schools, the PTA had not only equipped the science lab, but
also created computer labs, and several had built outdoor gardens for pleas-
ure and for use in science.

Some feel that the movement the district is making toward more centralized
programs is, in part, an attempt to resolve inequities. The deputy superin-
tendent addressed the issue from the perspective of accountability and
spoke about the importance of having high expectations for all students.
“We are going to expect—require—results. And some people are going to
have to step up in terms of their skills. In the curriculum area, we are going
to give principals and teachers everything they need, but we are going to
expect them to produce.”

ANALYSIS

The story of elementary science in Garden City is, like any district program,
complex. Many factors have contributed to and inhibited its sustainability
over time. These factors fall into three general categories:

1) factors that pertain to the surrounding conditions-these desctibe the
influences of the context in which the program operates;

2) factors that pertain to the science program components-these describe
the role that concrete elements of the science programs (e.g., curricu-
lum, professional development, leadership) have in contributing to or
inhibiting sustainability; and

3) factors that pertain to the whole science program-these describe over-
arching contributors to and inhibitors of sustainability that affect the
program in less tangible but still powerful ways.

These factors do not operate in isolation. They interact with each other, and
shift in importance and influence over time. Factors that were particularly
striking and pertinent in Garden City are discussed below. For an in-depth
discussion of all of the factors, see the cross-site report of this study®.

8 The Executive Summary of the Cross-Site Report can be found in Appendix E.
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FACTORS THAT PERTAIN TO SURROUNDING CONDITIONS

Culture:
Navigating the Bureaucracy

Systems as large as Garden City’s often have a well-developed bureaucracy
that controls the ways in which business is done. To maintain the program,
Reece has had to establish strong relationships at many levels of the hierar-
chy, including principals, teachers, and area superintendents. Reece’s
maneuverability within the hierarchy will be a key ingredient in sustaining
the program into the future.

Communication and relationships in Garden City are guided by the aware-
ness of turf. The need to protect one’s own and respect others’ seems to
influence the ways in which people communicate and work together. For
example, Reece’s partnerships with the SSI center had to first take these
issues into account to build the trust necessary to accomplish common
goals. Once a measure of trust was established, issues of turf could be set
aside in favor of contributing to shared work. The degree to which people
are able to surmount this obstacle varies widely across the district which, in
turn, creates challenges for the science program.

Garden City is a very large district, and its history of division into smaller
sub-districts, reunification, and then re-division, has reinforced the tenden-
cy of people to think and behave independently, sometimes to the detriment
of the district as a whole. This creates difficulties in establishing and grow-
ing a districtwide program that, by definition, requires some degree of
conformity. This makes the district’s success with incorporating the science
program into the overall curriculum all the more creditable.

In general, Garden City is an insular district that places little value on going
“outside” for professional development. Reece must use her vacation time
and her own money for her own professional growth experiences. While this
culture supports the development of resources close-to-home, it prevents
Garden City from benefiting from knowledge and experiences of others.
Thus, learning curves are large and there is little internal capacity for growth
and evolution of the program. Seeking out ways to facilitate exchanges of
information and experience between educators in and outside of Garden City
will be an important support for the continuing endurance of the program.

FACTORS THAT PERTAIN TO SCIENCE PROGRAM COMPONENTS

Leadership:
Closing the “One-Woman Show”

Reece and others describe the science program as a “one-woman show.” She
is recognized throughout the district as the program’s leader, and her acces-
sibility and credibility are acknowledged with sincere appreciation. Reece
describes the program as being in a “mid-life crisis.” Until now, her approach
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has been to build the program slowly and quietly in a district with a culture
that appears to be complex and bureaucratic. Without others to share lead-
ership responsibilities, she may not be able to sustain her level of energy and
commitment. To move the program past its middle age, it may be important
to adjust her strategy or build a more formal leadership team to assist with
the work ahead. Reece has established a broad base of support for the pro-
gram and for herself as an energetic and committed educator, and so the
resources are there for her to draw upon if she should choose to do so.

The ultimate impact of the new district leadership remains unknown. The
superintendent could effectively advance it or starve it of resources by rel-
egating it to the backburner. This uncertainty is in great contrast to the
uncompromised support the program received from the previous superin-
tendent. His commitment to the program grew out of his firsthand
experience with the program and the benefits he had seen it bring to stu-
dents. Reece must now shift her process of decision making to account for
the uncertainty of the current superintendent’s buy-in.

Accountability:
Accounting for Change

The science program began, grew, and was overseen in a very different time.
During the 20 years of the CEFS, science was included along with math and
language arts, giving it equal importance. The scores were monitored, but
consequences for low performance were mild.

Today with the intense focus on state standards and student achievement
on the CAT, accountability has come to mean the degree to which teachers
and principals are held responsible for student scores. In the absence of an
equivalent state test in science, most agree that science has taken a back seat
to English / language arts and math. Teachers and principals alike noted that
the bulk of instructional time was spent on these subjects and that, in this
environment, science was the “stepchild.”

Thus, there is virtually no accountability for teaching science in Garden
City. Although some principals in schools with science labs paid attention
to the lab schedules, they were in the minority. On average, principals spent
the time they had available for instruction on observing English/language
arts and math, the two subjects under the most public and district scrutiny.

The common perception of the program was that it was doing very well; it
was well liked by students and parents, and free of attention-getting com-
plaints. Several teachers and principals, however, suspected that this benign
neglect would end once the CAT for science is in place. Many were antici-
pating this new test with anxiety, predicting poor student outcomes and, as
a result, an adverse reaction to the science program.

WITHOUT OTHERS
TO SHARE
LEADERSHIP RESPON-
SIBILITIES, SHE MAY
NOT BE ABLE TO SUS-
TAIN HER LEVEL OF
ENERGY
AND COMMITMENT.

THERE IS
VIRTUALLY NO
ACCOUNTABILITY FOR
TEACHING
SCIENCE IN
GARDEN CITY.

Education Development Center, Inc.
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Instructional Materials:
A Foundation of the Program

Kit use requires a system for allocation, distribution, storage, collection, and
refurbishment that is both efficient and reliable. And, even before the kits
are managed, they must be either selected or created in sufficient numbers.
In Garden City, one of the greatest strengths of the program is the materi-
als center that is well run and successful in refurbishing, delivering, and
collecting with accuracy, punctuality, and dependability. Moreover, district
funding for the materials center seems secure from year to year, a significant
factor in sustaining the program. With regard to the kits themselves, they
have undergone a long process of development, which continues. The goal
of replacing homemade kits with commercial ones, in addition to reviewing
their alignment with the standards, suggests that the integrity of the materi-
als is being safeguarded.

When asked about factors contributing to sustainability, teachers and admin-
istrators explained that having the kits and materials center is key and that
the only threat to the program was a possible reduction in the money. They
clearly appreciated the value of the materials and, if anything, perhaps took
their dependability and quality too much for granted.

Money:
Steady Support

The science program in Garden City grew incrementally over time. It was
initiated with $80,000 from the department of education, and received some
additional small grants from the Task Force for Educational Improvement
($15,000), several corporations (over $25,000), and Eisenhower funds. On
the whole, however, the district supported the program’s ongoing growth
and development, providing additional funds from time to time, along with
funding for the position of science consultant and increasing funds as the
expansion of the materials center required.

This continuing support, remarkable not for the large dollar amounts pro-
vided by the district, but for the district’s reliability in making funds available,
may explain some of the program’s security. Garden City has had a tradition
of looking internally for support rather than to the outside world. Thus, the
practice of seeking financial support for the science program from the dis-
trict’s budget rather than outside funders is consistent with Garden City’s
culture. One school board member explained the sustainability of the pro-
gram through community support, citing the success of family science nights
as well as their budgeting process. She explained, “We don’t depend on soft
money or grants. We feel strongly about allotting the per pupil amount for the
subject areas.” She continued, “It has lasted because of the vision of the peo-
ple who set it up.” She explained that it was not just the personality of the
leaders that keeps the program afloat, but the way they set it up as an integral
part of learning and a regular part of the operating budget.
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Though the program has not had large grants that would have provided
many advantages, neither has it experienced the upheavals that often accom-
pany large influxes of money. The program has been able to avoid some of
the conflicts and management problems that come with large grants and the
vacuum they leave behind when the dollars need to be replaced.

The program’s consistent district support notwithstanding, many adminis-
trators, teachers, and principals commented on the public’s unwillingness to
fund education at the level at which they are capable. Educators ate con-
tinually frustrated by voters’ refusal to raise the tax rate for education and
decried the loss of teachers to surrounding districts that had higher local
funding, One principal commented, “the GCSD taxpayers are never willing
to fund the schools to the ability that they can” and implied that possible
budget reductions are an ongoing local issue. Although Garden City’s busi-
nesses have been a source of additional support, no one expects them to
bear the core costs. If the program is to continue to mature past its middle
age, securing additional funds will be a necessity.

Partnerships:
Unfulfilled Potential

A multitude of small, informal partnerships between local businesses and
individual schools benefit individual schools, but the partnerships’ impact
on the sustainability of the science program is minimal. On the other hand,
partnerships with corporations, Copper Beech Science Center, and the SSI
center have the potential to advance the program. At the same time, how-
ever, they could also detract from its growth and stability.

SecCortp support has had a positive impact on the program so far. It has
enabled Reece to increase the program’s visibility, and its corporate officers
are valuable advocates who have already promoted the program to the new
superintendent. SecCorp could bring considerable resoutces to bear on the
program in the future, particulatly in the areas of planning, leadership, and
securing external funding. It has been a willing and active partner as long as
its own goals are being met.

An equally constructive partnership with the Copper Beech Science Center
continues to be elusive. The potential rewards for collaboration are signifi-
cant; Copper Beech is a wonderful facility with excellent resources for both
students and teachers. But instead of joining forces to advance their com-
mon goals of science education and professional development in the
district, the programs have carried on independently. As a result, their
efforts complement each other only by chance. They accomplish less alone
than they could as a team, and they occasionally compete for resources.

Despite the disconnect, Copper Beech enjoys a positive reputation in the
schools. It is common for teachers, principals, and others to consider the
science center as part of the science program, and they acknowledge the
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benefits of the center’s professional development and student programs. So
far, the estrangement has been invisible at the school levels, and is not an
important factor in the sustainability of the program.

Partnerships with the SSI center have been more productive. It was neces-
sary to first establish a level of trust before embarking on common tasks,
which took time to accomplish. However, Reece was successful and, as a
result, they have been able to engage in work that neither could have done
as well had they worked alone. They have been able to think together about
professional development, alignment of the science curriculum, and long-
term planning for the district. In addition, they have collaborated with local
businesses to the greater advantage of the district. Finally, these partnerships
provide Reece with some of the collegiality that she has not been able to
find elsewhere in the district.

Professional Development:
If You Provide It, Will They Come?

Reece commented that she feels she has learned a lot and grown in her
understanding of a good science program, but teachers’ level of under-
standing remains a question. The teacher leaders feel confident in their
abilities and satisfied with the program, and did not offer any critical reflec-
tions on their science teaching nor did they seem to focus seriously on what
they are hoping to accomplish with science instruction in their classrooms.
Kit training remains voluntary and attendance is not tracked, so it is difficult
to know how many teachers who need kit training are actually taking advan-
tage of what is offered. It may be that teacher awareness of training
opportunities is not as high as it could be, but when asked, teachers seemed
quite satisfied with the amount and quality of training they had already
received and did not seem anxious to have more. It appears that maintain-
ing a consistent level of voluntary kit training, without an additional focus
on content knowledge or pedagogy, has not impeded the sustainability of
Garden City’s science program.

FACTORS THAT PERTAIN TO THE WHOLE SCIENCE PROGRAM

Perception:
Silence May Cause Neglect

The consensus in GCSD is that everyone is satisfied with the program and
there is no reason to change it or think that it might not continue. “When
people are not happy, they are not afraid to speak up, call their board mem-
ber, and complain about it,” said the director of evaluation. She explained
turther, “If it is working, it works. And I think there is a point at which iner-
tia takes over: ‘what do you mean we are going to do away with this? We
have always done this.”” The first science consultant remarked, “It has been
sustained because other people see it as a success. And because they have
had success with it, they have wanted to keep it going.” The deputy super-
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intendent agreed. “When it’s not good, I hear from the parents. So no one
is currently complaining about the program, and science is not controver-
sial, so it is not on the radar screen.” This kind of sustainability through
passivity has helped the program grow and develop over time.

At the same time that no one external to the district is complaining, those
inside the district perceive the program to be strong and comfortably estab-
lished. Teachers commented on the importance of support and
commitment from “downtown” and felt that the central office was behind
the science program. Similarly, central office administrators perceived the
teachers as being fully on board, not only with their belief in teaching sci-
ence but also with their implementation of the program. The regular
rotation of kits in and out of the materials center contributes to that per-
ception. But the fact is that no one in the district knows the actual status of
the implementation or commitment to the program, nor do they realize
how fragile it actually is. Although some of the program’s weaknesses are
quite real to Reece, they ate less apparent to others and they continue to feel
confident in the program’s strength and appeal. This confidence may soon
be tested as the CAT pushes everyone’s confidence in the overall educa-
tional program, but it seems to have explained much of the program’s
security up to now.

Philosophy:
Wavering in Shifting Conditions

In a discussion on sustainability, two strands of philosophy or belief about
science come into play. One is about the importance of teaching science at
all; and the other is about the importance of using a hands-on approach as
opposed to a textbook or lecture approach. In Garden City, both beliefs
waver, albeit for different reasons.

In GCSD, the belief that science must be taught is fragile and often falls prey
to the pressures of accountability for reading and math. Principals, teachers,
and central office administrators all referred to the pressures they felt to
focus on these subjects, often at the expense of science instruction. Those
who are committed to teaching science because they view it as an important
component of their students’ education find creative ways to address the
pressures. Others view science as an enjoyable but not essential enhance-
ment to the curriculum and, with some regret, let it fall by the wayside.
Those who hold no strong belief in the importance of students learning sci-
ence may even find the increased attention to mathematics and reading a
welcome excuse to leave the science program behind. Thus, the call for
increased time given to reading and mathematics test the extent to which the
core beliefs and values of the science program are, in fact, widely held.

From a historical perspective, the first science consultant reflected that the
sustainability of the program to date was due to the grassroots approach to
building interest, buy-in and, ultimately, belief in the program—not only
for teachers, but for administrators as well. She reflected on the value of
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bringing upper level administrators to meetings about hands-on science and
having them “know what’s going on from the bottom up.” This approach to
building the belief in the program closely ties to the notion of perception
described above: teachers, administrators and board members think of the
program as “home grown” despite the fact that the materials themselves are
now primarily commercially available kits. One of the SSI center staff com-
mented that “they see it as a GCSD program.”

And yet, the commitment to inquiry and hands-on approaches waivers as
does the commitment to teaching science at all. This can be seen in class-
rooms as teachers use a variety of approaches to teaching science. Although
it is commonly acknowledged that the kits are the primary resource, teach-
ers freely mix the use of textbooks into their science teaching in a range of
ways. Reece acknowledged that she still struggles to understand and articu-
late the best balance of inquiry with other instructional strategies and
materials. Further, teachers receive a minimal amount of professional devel-
opment in content and pedagogy that would solidify their understanding
and commitment to inquiry. A common pressure cited by teachers is the
need to cover all of the standards, and textbooks help address gaps in the
kits. In any event, while the sincere appreciation for the kit program is evi-
dent, a passion for teaching inquiry science is not evident in the district’s
classrooms.

GCSD leaders have relied on a grassroots, incremental approach to foster-
ing a belief in inquiry science. Leaders allow teachers to gravitate to the
program at their own pace through voluntary kit training. Consistent with
the overall culture of the district, this seems to have succeeded in develop-
ing a comfort level in teachers. The best way to sell a program to teachers,
according to the former superintendent, is to “let teachers experience the
program, have success with it, and then they become sold.” Feeling com-
fortable with the program, however, is different from feeling that using a
hands-on approach is the best and only way to teach science. As the pres-
sure of teaching to the science standards and to the CAT becomes stronger,
the stability and integrity of the kit program may rely on the district’s belief
in using a hands-on approach. The nature and depth of that belief may
become more evident as the program determines how it will address the
coming pressures.

Quality:
An Unknown Quantity

“Quality” of a program refers to the extent to which the instruction and
curricula facilitate positive attitudes toward and student learning of the ele-
ments of the scientific process and basic science concepts. In Garden City,
as in the other districts in this study, there ate no mechanisms that Reece can
use to assess the relationships between instruction, curricula, and student
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outcomes. Because of the difficulties associated with observing science
instruction, she cannot assess the quality of the instruction or discern the
impact of the professional development. Principals rarely observe teachers’
science lessons, and Reece can’t get into enough classrooms to have a sense
of how well teachers are using the kits. Without consistent, reliable infor-
mation about the quality of instruction, Reece is left to make decisions that
may affect the future of the program based on her and others’ perceptions.

SUMMARY

The science program in Garden City has survived for many reasons. It has
built a strong and stable reputation in the district and in the extended com-
munity, and its leaders have been passionate and committed advocates who
sought the best curriculum materials available, continually attended to their
improvement, and established a reliable and high quality system for manag-
ing them. The program’s leaders have done all of this at a pace and style
consistent with the district’s culture. The program is considered to belong
to the district and is supported by it. These attributes did not accrue over
night but have required leaders’ steady and strong effort over time.

Garden City now is at what seems to be a critical juncture. Moving out of its
time of quiet steady growth, Reece is trying to move it past its “middle age”
and into a phase of greater maturity. At the same time the district, like the rest
of the country, is experiencing significant pressure to account for students’
achievement in English/language arts and math. A new superintendent has
entered the district. The state is on the brink of introducing a new standard-
ized test in science. All of these changes combine to create a sense of
upheaval and raise the question of whether this is a time to try simply to sur-
vive or to press on for the science program’s continued growth.
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