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A Summary of Findings

Norwalk Public Schools had a problem. In 2003, Jef-
ferson Elementary School, with an overrepresentation
of minority and recently immigrated students, was
becoming non-compliant with Connecticut State
racial / ethnic distribution regulations.

This report chronicles the impetus, process and de-
mographic effect of the school’s change to The Jeffer-
son Science Magnet School, the development of a
partnership with The Maritime Aquarium, and the
transformative effect this has had on teachers and on
student achievement.

The study probes into the question: Despite their var-
ied ethnicities and familial languages/dialects (27!),
why are Jefferson students succeeding with increasing
Connecticut Mastery Test (CMT) scores, self-reliant
learning styles, well-developed critical thinking skills
and self-confident attitudes?

Relying on interviews with staff and analyses of stan-
dardized test scores, this study ties student success
to a synergy of factors, which have resulted in a pro-
gram where learning flourishes when it might not
otherwise. The study captures recommendations for
improvement. It concludes that the program has been
successful, and is a valid model for dissemination.

Educational Successes
These are some of the important educational suc-
cesses highlighted with excerpts from the report:

Student Achievement
• Math, Reading and Writing CMT: … student scores
on the Connecticut Mastery Test have consistently
improved, with an increasing number of students
performing at goal. In grades 3-5 in math, reading,
and writing, students at the Jefferson Science Magnet
School have demonstrated continuous progress.

• Science CMT: …compared with the State and all ele-
mentary schools in the Norwalk District, students in
the Jefferson School match or exceed the perform-
ance on all parameters.

• Learning Styles: …”Students know how to formulate
critical questions and generalize from their findings.
They are able to identify the big, essential questions
about their learning. They know how to collaborate
and cooperate with each other.” Jefferson students
have developed the habits of good learners that will
hold them in good stead as they continue in their
studies, irrespective of content.

Teacher Proficiency and Professional Development
• Student-centered Learning: ….Critical in this model
are teachers as facilitators and developers of the
learning experience and students as workers engaged
in higher order skills of hypothesizing, inquiring, re-
searching, synthesizing, and metacognitive tasks.

• Collaboration: …the school’s culture has changed
the way they teach. Angela Leader, grade 4, noted, “It
changed the way I look at teaching. We understand
that it is important to talk to and work with each
other.”

• Confidence Teaching Science: …Jefferson staff
members are comfortable in their role as problem
framers and facilitators, and in their role as science
teachers, a comfort level not usually felt by elemen-
tary school teachers… Jefferson Science Magnet
School classroom teachers reported a stronger belief
in their skills and their expectations about student
outcomes because of their teaching of science.

Essential Conditions
Jefferson’s successes are derived from a synergistic
combination of factors, which are likely to be neces-
sary components of any dissemination model.

• District commitment including vision, administra-
tion and money, which enables planning, organization
and implementation.
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Introduction

The Lone Pine Foundation Academic Gain Award rec-
ognizes public elementary schools that have demon-
strated significant improvement in student perfor-
mance on the CT Mastery Tests. All 151 public ele-
mentary schools in Fairfield County are considered. 

A team from the Lone Pine Foundation and Cam-
bridge Education analyzed Connecticut Mastery Test
(CMT) data and conducted site visits at each of the fi-
nalist schools. Site visits focused on using objective
criteria and a rubric to review and evaluate the im-
provements made in student achievement, the quality
of education provided and the level of sustainability
at the school. The visits included interviews with
principals, students, teachers and parents, as well as
thorough reviews and evaluations of school portfolios
– test data, student work samples, school improve-
ment plans and professional development plans. This
information was presented to the Lone Pine Founda-
tion Advisory Board to assist in their final selection.

As of October 1, 2009, Jefferson had 537 students
from Kindergarten through grade 5. The school is di-
verse, with a population that is 24% African American,
48% Hispanic, 17% White, 2% Native American and 9%
Asian. The proportion of special education students is
5.5% of the total population. Less than half of the
kindergarten students have had a pre-school experi-
ence and 43% of the students are below the poverty
standard. English language learners constitute 30% of
the school’s population and 57% of the students
speak a language other than English at home, with 27
languages represented. 
(Source: Cambridge Education Assessment, October
6, 2009.)

Historical Perspective

The Norwalk School District has a history of being
proactive to assure racial balance in its schools. Ac-
cording to Connecticut State statute, racial imbalance
exists when the proportion of minority students is
less than 25% or more than 75% of the total school
population. In  2003, none of the elementary schools
in Norwalk were racially imbalanced according to
State regulations. However, with a minority popula-
tion of 74.63% compared to a district elementary
school minority population of 55.6%, Jefferson Ele-
mentary School was fast approaching racial imbalance
by the State’s definition. Figure 1 provides a school-
by-school breakdown by minority and ethnic distri-
bution.

• Trustworthy “building” administration with vision
and leadership, emphasizing high academic stan-
dards and student-centered learning and encourag-
ing teachers to take risks and collaborate.

• Planning: defining and evolving the curriculum, ac-
ademic and working standards, relationships and
commitment.

• A community-based science curriculum, which is
unique, multidisciplinary, spirals from grade to grade,
lends itself to an inquiry, interdisciplinary approach
and is real-life, hands-on and active.

• Partnership with a community institution, in this
case, a public aquarium promoting experience-based
science education and welcoming to a broad range of
backgrounds and abilities.

• Partner organization staffs – at all levels – bringing
skills and commitment.

--Jack Schneider
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Figure 1. Racial distribution in Norwalk public elementary schools October 2003

 

Once past this threshold, the State would require the
district to develop and adopt a plan to correct the im-
balance. Preemptively, and on the recommendation of
Superintendent of Schools, Dr. Sal Corda, the Board of
Education decided to develop a plan to maintain the
racial balance so highly valued by the district.

During the fall of 2003, the Board of Education
formed an 18-person committee of parents, teachers
and administrators, chaired by a member of the
Board and charged with developing a plan.  After ex-
amining a number of options, the committee and the

Superintendent presented a report to the Board rec-
ommending the implementation of a magnet school
approach. The Board of Education in turn decided to
pilot a modified magnet program at Jefferson to de-
termine if this approach would succeed. The Superin-
tendent was directed to gauge interest in a magnet
program among all elementary school parents, de-
velop a recommendation for what type of a magnet
school was preferred by Jefferson faculty and parents,
and prepare a recommendation for the Board so that
the 2005-06 school year could be used for planning
with intent to implement in 2006-07.
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The Jefferson Plan

The Jefferson school community deliberated over
what magnet school focus would best serve it and at-
tract students from other areas of Norwalk. In addi-
tion, surveys were distributed to elementary parents
outside of the Jefferson attendance area to see if
there would be interest from students around the city
in attending Jefferson. A sufficient number of affirma-
tive responses were received to warrant proceeding.

Discussions by parents and staff on an appropriate
theme for Jefferson centered around three major
ideas: an International Baccalaureate program, an Ex-
periential Based School, and a Science theme.

After considerable discussion, Principal John Reynolds
recommended a hybrid of the three. Superintendent
Corda endorsed the recommendation that Jefferson
become a District magnet school with the following
focus:

• Science Theme -The Norwalk Public Schools cur-
riculum will be delivered through in-depth, first-hand
study of life (including plant and animal), physical,
and earth sciences. This program will have a core
focus on reading, writing, and mathematics guided by
the following:

• International Baccalaureate Components:  The un-
derlying goal of this program is to develop well bal-
anced children:  knowledgeable, caring, reflective
students who are also inquirers, thinkers, communi-
cators, and risk takers.   Aligned directly with the Jef-
ferson school’s motto, “We help each other,” is the IB
goal of developing students who are responsible
global citizens.

• Experiential and Inquiry Based Learning Compo-
nents:  Students will be engaged in project based
learning through immersion in experiences within the
larger Norwalk community.   They will have the op-
portunity to ask questions, gather, and interpret data
around instructional questions or problems.   Chil-
dren will present their findings (through publication,
performance, etc.) and realize the importance of their
contribution to the greater community.1

After five months of deliberation, on Feb. 7, 2006, the
Board took formal action to approve the creation of
the Jefferson Science Magnet School. With the Board’s
commitment came the financial commitment of a
magnet school facilitator, professional development
funds, monies for transportation to support student
travel for experiential learning projects, and funds to
support joint programs with outside providers.

The goal was to increase the white population of stu-
dents over time to compensate for the continuing in-
crease in the minority population by adding a section
of kindergarten to accommodate 20 additional stu-
dents from outside of the Jefferson school catchment
area. At the same time, depending on space availabil-
ity, students in grades one to four from across the
district would be accepted, while ensuring that con-
tractual limits for class sizes would not be exceeded.

During this period, Jefferson faculty began developing
the instructional program in partnership with The
Maritime Aquarium staff. The staffs at Jefferson and
The Maritime Aquarium had a history of working to-
gether beginning in the 2004-05 school year. In
Reynolds words, “The partnership was a natural.” Jack
Schneider, Director of Education, saw the Aquarium
as an ideal melting pot --neutral ground where peo-
ple of various backgrounds could come together to
work with students in creating exciting hands-on ed-
ucational experiences. Schneider believed that an im-
portant role for The Maritime Aquarium, if it was to
achieve its educational mission, was to make the
Aquarium experience more than just field trips. “We
needed to create partnerships,” he said. As Cathy Ha-
gadorn, Science Education and Project Manager at the
Aquarium, put it, “We changed the business model to
make it one of more sustained relationships with
schools.”

An important part of the Aquarium’s work is provid-
ing educational programs to schools using Long Is-
land Sound as a living laboratory. In addition to field
trips to the facility, the Aquarium has a vibrant edu-
cation department that works with teachers and stu-
dents to engage them in experiential learning
activities. From the earliest grades when young chil-
dren can use touch tank animals, like crabs and sea

1 Source: Memorandum from S. Corda to Norwalk Board of Education, August 26, 2005
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stars, to learn sorting and graphing to more sophisti-
cated lessons appropriate for Advanced Placement Bi-
ology, Aquarium staff has worked with area teachers
to create lessons that provide meaningful and chal-
lenging instructional problems for students to solve.
An important component is providing students op-
portunities to interact with living organisms and na-
ture through fieldwork. This commitment to
experiential learning, coupled with the work that the
Aquarium had been doing with the Jefferson School,
made for an ideal partnership.

Establishing the Partnership

Given the approval to begin the work of developing
the partnership, Principal Reynolds and Assistant
Principal Kathy Gallagher began to frame the work
that lay before them. Reynolds believed that the sky
was the limit, provided The Maritime Aquarium could
hold up its end of the bargain. This was not a criti-
cism of the quality of the Aquarium’s programs.
Rather it was the uncertainty of a building administra-
tor who had not experienced a long-term partnership
with the private sector and was uncertain about the
sustainability of the effort. His apprehension came
from the knowledge that a successful partnership
should not be a “canned program,” nor should it be
one in which the school was the sole arbiter of what
the program would be. As Reynolds said, “The whole
program rests on experiences with an outside
provider. That was a leap of faith. We were not in
control of the programs.”  As discussions began, for
both the Aquarium and school staff, the overriding
question was, “How is this going to be different from
field trips?”

For Jefferson teachers, the magnet school presented
an opportunity to return to what they thought was
most important – experiential learning. One concern
was that there was no direct connection to the State’s
standardized testing, which under the No Child Left
Behind legislation, is the measure used to judge
school success. However, the Jefferson staff believed
that collaborative programs based on the District’s
curricula could prepare students for the Connecticut
Mastery Tests. Said Reynolds, “That was the second
leap of faith.”

According to Angela Leeden and Kathy Flewellyn,
grade four and five teachers respectively, the staff
was excited and looking forward to the partnership
opportunity. First and foremost, they had confidence
in their principal. As Leeden said, “We knew John
would make it happen.” Jefferson staff believed they
would receive the training they needed, that the Dis-
trict would provide the necessary resources, and that

the collegial and supportive relationship among staff
members would ensure the necessary collaboration.
Kathy Gallagher articulated the biggest concern,
“Would we receive the support we needed to make
this work? When we saw how the Superintendent and
the Board made the commitment of staff and funding,
we knew we were on our way,”said Gallagher. Addi-
tionally, the positive relationship the staff had previ-
ously experienced with The Maritime Aquarium team
increased the level of optimism.

From the Aquarium’s point of view, Cathy Hagadorn
saw her job as demonstrating that the partnership
with the Aquarium would bring added value to Jeffer-
son and “selling” The Maritime Aquarium’s programs
as viable parts of the school’s strategy in educating
its students. This presented her, and other Aquarium
staff, with the significant task of learning the school’s
curriculum and its programs as well as the State stan-
dards. Her learning curve went beyond science; it in-
cluded social studies, language arts, math and art. As
Hagadorn pointed out, “Art is the foundation of sci-
ence observation. We look at shape, color, texture
and size. This had to be more than science.” Under-
standing the State standards and curriculum also was
essential for the Aquarium staff to demonstrate how
their programs matched the standards.
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Program Development

The 2005-06 school year was spent preparing for the
introduction of the magnet program in 2006-07. The
staff participated in extensive training in using the In-
quiry Model. Essentially (and simplistically!), the In-
quiry Model is one where the role of the teacher is to
develop the instructional problems on which students
work and to teach students the skills and strategies
needed to address these problems. The teacher con-
structs the problems around the essential and impor-
tant questions of the topic under study. Students then
form their questions, generalize their findings and
form conclusions about their own learning. Jefferson
teachers needed to learn how to teach in this way.
Staff development was substantial, and Hagadorn
worked alongside the Jefferson staff and administra-
tors. When the staff saw how integral Hagadorn was
to their instructional team, the sense of partnership
became stronger. As Reynolds said, “The presence of
the Aquarium staff in our professional development
sent a powerful message to the staff. The mantra was,
‘We’re in this together.’”

As part of their professional development, Jefferson
staff participated in the same programs provided by
the Aquarium that the students would experience the
following year. They had to know what the students
would be expected to do and they learned by doing it
themselves. Hagadorn explained, “We had to train the
Jefferson staff how to be ‘field scientists’, i.e., adapt-
able to what the environment would give them as op-
posed to ‘lab scientists’ where the conditions are
controlled.” Professional development came from
many places: the District’s Science Instructional Spe-
cialist, State Geologist Ralph Lewis; the Aquarium’s
teacher trainer, Joe Schnierlein; and other Aquarium
staff, as well as outside consultants.

The Aquarium staff had to examine its programs in
light of the State standards. As Schneider said, “We
had to understand the State standards and match our
programs to the standards. This went beyond Science.

We had to understand the standards in Language
Arts, Social Studies and Math as well as other sub-
jects. This was a huge learning curve.”

The District also funded a Magnet School Coordinator
position to work closely with both the Aquarium and
Jefferson staff to prepare to implement the program
in September 2006. Donna Ragusa, an experienced
and well-respected teacher who had strong organiza-
tional skills, was selected for the position. Succeeded
by an equally strong teacher, Nicole Bonaventura, the
responsibility of the position includes not only coor-
dination of the program, but teaching Science in the
school’s lab as well.

Reynolds also knew that the program had to be well
organized and well planned. “When the ‘ooh, aah’
factor of the Aquarium visits wears off,” he said, ”the
students have to realize that the Aquarium is part of
their regular work place. The staff has to be ready to
go, recognizing that the schedule is well thought out
and tightly connected to the curriculum.” The staff
had a strong role in the decisions about what would
be taught, when, and how, and the Aquarium staff
was a part of that decision-making.

As one would expect with any new venture, the staff
had a certain amount of anxiety about this step into
the unknown. Reynolds had to prepare the teaching
staff for the transition from an elementary school
based on a general curriculum to one incorporating
an inquiry-based approach to science. Some faculty
members left Jefferson because they were uncomfort-
able with the change or for other reasons.

However, there was excitement as well. Grade level
teams were developed and, when necessary, Reynolds
reached out to staff to allay their concerns. As pri-
mary grade teachers Eileen McCabe (Grade 1) and
Andrea Andretta (kindergarten) said, “Kathy and John
are a team. They had a clear vision and knew exactly
what to do. They are collaborators and they trusted
us and valued our input. They respect what we do,
and were always right there whenever we needed
anything. They realize that they may articulate the vi-
sion, but they also know that we know how to make it
happen.” As one teacher stated, “That year of plan-
ning was a gift. We opened the magnet program filled

with confidence that we would be successful.”

Program Implementation

As the program unfolded, teachers focused on instill-
ing in students the skills necessary to use the inquiry
model. Critical in this model are teachers as facilita-
tors and developers of the learning experience and
students as workers engaged in higher order skills of
hypothesizing, inquiring, researching, synthesizing,
and metacognitive tasks.

9
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As part of the routine, students have a pre-experi-
ence lesson where teachers outline for students the
tasks to be completed in the upcoming visits to the
Aquarium or the off-site location. Additionally, staff
reinforces the inquiry skills taught in the school’s Sci-
ence Lab prior to the visit that will be used as part of
the lesson. Interdisciplinary skills, e.g., writing, sum-
marizing, etc., are emphasized in the post lesson.

A typical program experience is a Coastal Visit to Calf
Pasture Beach for students in grade one. In early Sep-
tember, Aquarium Science Education and Project
Manager Cathy Hagadorn and Jefferson Science Coor-
dinator Nikki Bonaventura plan for the fall/early win-
ter science experiences.  The fall coastal experience
for grade one is comprised of three parts: a pre-
coastal visit, the visit to the beach, and a post-coastal
visit.   In the early fall, grade one students are learn-
ing about their senses, making and describing their
observations.  They are also learning about animal
coverings, senses, body parts and movements.  The
coastal study is a hands-on way to intensify the
learning experience of these subjects.

Aquarium educators and Jefferson teachers work to-
gether to plan and to integrate learning in several
subject areas.  Hagadorn will meet with first-grade
teachers to discuss the purpose, the specific stan-
dards covered, the vocabulary to be introduced to
students and the overall plan of the experience. Each
experience is based on the district’s curriculum and
the state standards. Based on this meeting, teachers
prepare the students. Bonaventura is available to as-
sist in the planning.

The first part of the grade 1 experience consists of an
Aquarium travelling teacher program conducted at
the school.  Aquarium educators give students a clear
expectation of what they will be doing at the beach
and why. The second part is the coastal visit, in which
the Jefferson staff, science coordinator and at least
one Aquarium educator per Jefferson class explore
various beach habitats with the children.
For a first-grade student, the coastal exploration ex-
perience means working in a group, bucket in hand,

behaving like a scientist. At low tide, the student ex-
plores the wrack line, that line of debris on the beach
that marks where high tide ends. The student will ex-
plore the change from the beach to the muddy marsh
area, and then the rocky area. Walking along the
beach, the student is looking carefully to notice what
the beach reveals – different shapes, sizes and colors
of shells and perhaps, dead (or even live!) sea ani-
mals. And then onto the marsh area, where the
ground below looks and feels different, and the
snails – if you pick them up carefully and are very
quiet – will move in your hand. Finally, the student
moves to the rocky area where, by turning over small
rocks, small crabs can be collected in the bucket and
examined more carefully later. Students observe
shapes and colors, classify the animals they have
seen by shell or outer skeleton, and notice how the
very feel of the ground beneath them provides refuge
for all the living things that inhabit this magical
world.

The Maritime Aquarium educators facilitate and the
Jefferson staff has more of a supportive role.  How-
ever, since marine science in particular has now been
such a big part of the program, many of the teachers
have become very knowledgeable about the Calf Pas-
ture Beach ecosystem.  After the coastal visit, a post-
coastal program takes place back at Jefferson,
facilitated by the Aquarium traveling teacher staff
with the Jefferson teachers in a collaborative and sup-
portive role. The grade 1 post-experience involves
exploration with live marine animals from Long Island
Sound.  Students examine the animals, complete data
sheets, make observations and connect these animals
to the ones they saw during their field experience.

Throughout the year, classroom teachers incorporate
math, journal responses, and other interdisciplinary
instructional activities related to the concepts and vo-
cabulary from the beach experience. The specialist
teachers are also able to integrate some of the vocab-
ulary and concepts taught in the regular classroom.
For example, the art teacher may have the children
use their knowledge of marine animal parts and cov-
erings as the basis of a lesson. Students observe the
shape, color, texture and size of organisms.  These
observations also relate to art and math skills.

In the first year, more than 250 Maritime Aquarium
programs were offered to Jefferson students in
grades kindergarten to five. (See Appendix A.) That
number has remained fairly constant since the incep-
tion of the program.
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Program Impact

Student Achievement

Perhaps the biggest impact of the partnership has
been the improvement in student achievement. A
major indicator of student performance in Connecti-
cut is the Connecticut Mastery Test (CMT).

The Connecticut Mastery Test (CMT) is designed to
measure student performance in mathematics, read-
ing and writing. The assessment focuses on content
that is reasonable to expect students at each grade to
master. On the CMT, students are not compared to
one another in terms of performance; rather, student
performance is compared to an absolute standard of
specific learning goals and objectives.2

Additionally, students in grades 5 and 8 take a sci-
ence test designed to assess student performance
based on the objectives identified in the science cur-
riculum framework.

As the charts and data in Appendix B indicate, Jeffer-
son Science Magnet School student scores on the
Connecticut Mastery Test have consistently improved,
with an increasing number of students performing at
goal. In grades 3-5 in math, reading, and writing, Jef-
ferson students have demonstrated continuous
progress from 2006 to 2009. On the Science CMT,
compared with the State and all elementary schools in
the Norwalk District, students in Jefferson match or
exceed State or district performance. In looking at
reported sub-groups3, students who receive a free or
reduced price lunch (the poverty level) and Hispanic
students outperform students at both the State level
and across the Norwalk Public Schools. Students who

are not special education students perform at compa-
rable levels across all three groups (State: 64.5%,
Norwalk: 62.5%. Jefferson ES: 66.1%).

There was a drop in student performance on the CMT
in all grades from 2009 to 2010 except for Grade 5
Mathematics. This may be an aberration or it may be
an indicator of a typical pattern in schools that have
demonstrated significant progress. Elmore and City
(2007) note: … the improvements in performance
that occur as a result of improvements in existing re-
sources are relatively short term. They are usually
followed by a period of flattened performance. If a
school is on a significant improvement trajectory, this
plateau usually represents a process of incorporating
new knowledge into the previous base of knowledge
and skill… These changes are, by their very nature,
extremely challenging. They challenge teachers’ ad-
ministrators’ existing ideas about what it is possible
to do. They raise difficult questions about the effec-
tiveness of past practices. They require unprece-
dented investments of time and energy. And often
they do not produce immediate payoffs in measured
student performance. (p. 170)4

While there have been fluctuations from year to year,
the overall trend has been an improvement in student
achievement.  In every area, in almost every year in
grades three to five, more students have performed
at goal level. When compared with student perform-
ance in 2006-07, the number of students at goal is
considerably higher.

But it is important to look at more than State tests to
identify student achievement indicators. It is just as
critical to determine if students demonstrate the
skills necessary to be effective learners. Are students
taking responsibility for their own learning? Do stu-
dents understand how to approach identifying and
solving instructional problems? Much of the data is
anecdotal. As Andrea Andretta, a kindergarten
teacher, explained, “Kids have a sense of how they
work matters.” Eileen McCabe, Grade 1 teacher, said,
Jefferson kids have a reputation in other places. For
example, when we go to Sturbridge, [an annual trip to
a colonial village] the docents have told us that Jeffer-
son students are more focused and thoughtful than
other students who visit. They know how to go about
doing their work when they are here.” Kathy
Flewellyn, a grade 5 teacher, reported,“Students know
how to formulate critical questions and generalize
from their findings. They are able to identify the big,
essential questions about their learning. They know
how to collaborate and cooperate with each other.”

2 Connecticut State Dept. of Education, “Connecticut Mastery Test, Fourth Generation Language Arts Handbook”, vi.
3 Only subgroups with forty or more students are reported by the State Department of Education.
4 Elmore Richard F. and City, Elizabeth A. (2007). The road to school improvement. In Nancy Walser and Caroline Chauncey (Eds.), Spot-

light on leadership and school change Cambridge, MA: Harvard Education Press. (pp. 167-175).
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Jefferson students have developed the habits of good
learners that will hold them in good stead as they
continue in their studies, irrespective of content. As
Hagadorn, Aquarium Science Education and Program
Manager, said, “Kids at Jefferson have a fearlessness
about their learning.”

Teachers

Teachers at Jefferson report that the school’s culture
has changed the way they teach. Angela Leader, grade
4, noted, “It changed the way I look at teaching. We
understand that it is important to talk to and work
with each other.” 

The Jefferson staff is comfortable in their role as
problem framers and facilitators, and as science
teachers, a comfort level not usually felt by elemen-
tary school teachers.  Riggs and Enoch5 developed
the Science Teaching Efficacy Beliefs Instrument
(STEBI), designed to measure teacher attitudes about
their ability to teach Science and their ability to im-
pact student performance and achievement in Sci-
ence. The instrument (Appendix C) is made available
through the Online Evaluation Research Library.6 Jef-
ferson classroom teachers reported a stronger belief
in their skills and their expectations about student

outcomes because of their teaching of science.

One hundred and forty-one teachers from at least
one elementary school in each district from District
Reference Group H7 responded to the 25-item survey.
Appropriate statistical procedures8 were used to ana-
lyze the data. Analyses were conducted to address the
following questions, “Do Jefferson Science Magnet
School teachers differ from elementary school teach-
ers in other similar districts in their belief about their
own effectiveness?” and “Do Jefferson teachers believe
more strongly that they are having an impact on stu-
dents learning Science than teachers in other similar
districts.” The answer to both questions, based on

statistical significance, was, “Yes.” What is also inter-
esting about the analysis is that the differences are
not because the teachers teach at the Jefferson
school. While this seems to be somewhat paradoxical,
since it is the teachers at Jefferson who reported the
higher scores, it has to do more with perceptions of
building leadership, the training the Jefferson teach-
ers received and the kinds of activities they develop
for students with the collaboration of The Maritime
Aquarium. This suggests that if a school chooses to
replicate high levels of training in science for teachers
and uses a hands-on approach to science in ways that
are similar to what is done with The Maritime Aquar-
ium in an environment of collegiality and support, it
may very well replicate the teacher attitudes and be-
liefs of the Jefferson staff. Certainly the value of the
partnership in this effort cannot be underestimated.

Elmore states:

When the core technology of schools is buried in the
individual decisions of classroom teachers and
buffered from external scrutiny, outcomes are the-
consequence of mysterious processes that no one un-
derstands at the collective, institutional level.
Therefore, school people and the public at large are
free to assign causality to whatever their favorite the-
ory suggests: weak family structures, poverty, dis-
crimination, lack of aptitude, peer pressure, diet,
television, etc.9

Teachers at Jefferson have reversed this model of
solitary practice. They make their work visible by vis-
iting each other’s classrooms. The administration ex-
pects that teachers will work as members of a team.
As Andrea Butler (Grade 2) said, “The building leader-
ship constantly reinforces that teachers observe each
other and work with each other.” Butler is in her third
year at Jefferson. “Even though I had little training in
the Jefferson way of doing things, I felt like I fit in
easily because I had so much support. I have never
felt more comfortable,” she said.

5 Riggs, I & Enochs, L. (1990) Towards the development of an elementary teacher’s science teaching efficacy belief instrument. Science Ed-

ucation, 74, 625-637.
6 OERL is supported by the Division of Research, Evaluation and Communication, Directorate for Education and Human Resources, National

Science Foundation (Task Order B040409 under Contract No. GS-10F-0554N, Task Order B16510X under Contract No. REC-9912172, &
Task Order B08992X under Contract No. REC-9912172).
7 District Reference Group (DRG) is a classification system in which districts that have public school students with similar socioeconomic

status and need are grouped together. DRGs are based on seven variables: income, education, occupation, family structure, poverty, home
language and district enrollment. They include nine groups, from group A (very affluent, low-need suburban districts) to group I (high-
need, low socioeconomic urban districts). For additional information, see
http://www.csde.state.ct.us/public/cedar/databulletins/db_drg_06_2006.pdf.
8 Statistical analysis information is available from the author. Data analysis was performed by APT Metrics, Inc, Darien, CT. A factor analy-

sis using both oblique and orthogonal rotation yielded a three-factor solution. Factor 1, Personal Science Teaching Efficacy Belief (PSTEB),
and Factor 2, Science Teaching Outcome Expectancy (STOE), replicated the factors of Riggs and Enoch. A third factor, Impact of External
Control (IEC)  also emerged which describes the belief that teachers have about the impact of external variables have on student perform-
ance, Differences between Jefferson teachers and other teachers were statistically significant at the (p<.01) level for PSTEB, at the (p<.05)
level for STOE. There was no significant difference between Jefferson teachers and teachers from other districts for IEC. A stepwise regres-
sion was performed to determine if being a Jefferson staff member contributed to the significance in the differences. After two separate
analyses using a Test Between Subjects Effect taking PSTEB and STOE into account, the particular school was not significant in predicting

either. This analysis also suggested that PSTEB and STOE are highly connected and may, in fact, be considered a single variable.
9 Elmore, Richard F., (2000) Building a new structure for school leadership. Washington, D.C.: The Albert Shanker Institute. 9.
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Indeed, as Reynolds said, “The program influenced
how I thought about the people we needed to hire. I
want people who want to be collaborative, who want
to do science. I want people who are adventurers.”
Assistant Principal Gallagher commented, “John is
amazing in his vision and knowledge about how to do
things. He sees people’s strengths and develops and
fosters the relationships with our other partners.10

He sees things a year or two down the road and is
able to modify his leadership as necessary. Gallagher
added, “This is a staff that is not afraid to make mis-
takes.” In Michael Fullan’s words, “Ready, Fire, Aim,”
is part of the culture of learning that takes place for
the staff as well. As McCabe said, “No one is afraid to
say, ‘What did I do wrong?’”Gallagher, a veteran
teacher and administrator said, “I have had to learn to
be more accepting of new staff who have a different
way of looking at the world.”

The Maritime Aquarium

Having benefitted from what was learned with an ear-
lier partnership, the initial goal of the Aquarium staff
was to develop a program that would work and be
sustained over time. According to Aquarium President
and CEO Jennifer Herring, “Our initial definition of
success was to work with a school in a partnership
that was beneficial to both. We knew we needed to
find strong leadership at the school level and cooper-
ative teachers who were open to working with us.”
Herring continued, “This has been one of our biggest
success stories because it inspires people of all ages
to protect Long Island Sound for future generations.
The program has taken inner city kids and turned
them into informed lovers of nature. When it is inte-
grated into the curriculum and impacts the entire
school — students, teachers, us — a partnership like
this offers a model of how inner city schools can ef-
fectively educate kids.”

The program has had an impact in other ways. Her-
ring said, “It has changed the dialogue with donors
because the program is such a strong success story.
It is the ultimate place our educational programs lead
us, because it gives us a role in shaping schools that
effectively educate all children.”

Beyond Jefferson, The Maritime Aquarium now has
partnerships with four other schools. According to
Herring, all four have built on the Jefferson model,
but each is distinct. The partnerships are with a
parochial school, a private school for underserved
students, an inter-district magnet school, and a new
Aquarium partnership with another of Norwalk’s ele-

mentary public schools. The relationships have ele-
ments of the Jefferson model: in-depth, repeated
contact with each school; one Aquarium educator
who coordinates the relationship; teacher training so
teachers can model what the kids will be doing and
learn marine biology themselves; and experiential,
inquiry-based learning. But each program responds
to the needs of the school and the program is tailored
to fit the school’s curriculum.

Herring also noted that the vision of success has
changed. “Our success now needs to be measureable
in terms of student performance, CMT scores and
other measures. We also need to gather longitudinal
data (a task that has begun) to assess the long-term
impact on students. A big challenge will be whether
or not the programs will be sustained given the diffi-
culties of the financial times.”

Addressing Racial Imbalance

The program was initiated as a response to a contin-
uing concern about racial imbalance in the Jefferson
school. The indicators in 2003-04 were that the stu-
dent population indigenous to the Jefferson atten-
dance area would increase, particularly in the
Hispanic community, thereby placing a greater strain
on the capacity of the building to accommodate stu-
dents from outside the Jefferson attendance area. De-
spite the influx of these students, the projections
proved accurate as evidenced by the charts in Appen-
dix D. Indigenous student population was on the rise.
What the data do indicate, however, is that the pro-
gram has done what it was intended to do in attract-
ing a diversity of students to the school. ‘They built
the program and the students came.’  

Program Impact

The impact of the program on both the school and
The Maritime Aquarium has been dramatic and pro-
found. The success of the Jefferson/Maritime Aquar-
ium partnership is certainly a function of the
elements that characterize this partnership: leader-
ship, vision, collaboration, professional development,
etc. But if this is a unique occurrence, then its utility
is limited. It becomes important to understand what
is responsible for that success and to what extent can
it be replicated. Schools, school districts and commu-
nity resources like the Aquarium need to know what
elements have to be addressed if there is interest in
creating similar conditions and outcomes. The PELP
Coherence Framework11 (See Appendix E) can prove
useful in enhancing that understanding.

10 The Jefferson Elementary School also has strong relationships with the Stepping Stones Museum, a program provider, and General Elec-

tric, a program supporter.
11 Childress, S. Elmore, R., Grossman, A., & Johnson, S. (eds.), (2007) Cases in public education leadership: Managing school districts for

high performance. Cambridge, MA: Harvard Education Press. See pp. 1 – 5 for an understanding of the framework.
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Going Forward

While the partnership between the Jefferson Science
Magnet School and The Maritime Aquarium has been,
by all measures, a success, continued progress will
depend on the ability of all the parties to focus on
continually strengthening the program. 

As much as opportunities will continue, there will be
challenges to be met. Jennifer Herring, President and
CEO of The Maritime Aquarium, worries about the
sustainability of the program because of the fiscal
constraints of the current economic environment. Jack
Schneider, the Aquarium’s Education Director, sees
the need for a grand goal to be articulated and con-
tinuously publicized. Principal Reynolds shares this
sentiment. Schneider said, “There needs to be more
professional development related to increasing the
depth of teachers’ science knowledge so they are able
to lead the program discussions that Aquarium staff
now provide.”  Jefferson Science Coordinator,
Bonaventura, expressed this same observation. “We
need to focus on continually planning better on an
annual basis,” Schneider said. “We need to make sure
there is a regular evaluation and documentation of
what we are doing. This is important for our funders.”
Reynolds agreed, but feels the same need from a dif-
ferent perspective. “We need to do all we can to make
sure that the program is not in jeopardy because of
fiscal constraints. Our academic success is a big per-
suader.”

Now in their fifth year of the partnership, it is time for
both the Jefferson School and The Maritime Aquarium
staff to take a step back and reassess where they are
and where they are going. The critical question of
how they continue to move the program forward
needs to be addressed. To their credit, the leadership
of both The Maritime Aquarium and the Jefferson
School recognize what they need to do to sustain and
grow this program.

Lessons Learned

How does a school like Jefferson, with its broadly di-
verse population and so many students who are
needy, distinguish itself in such a way? Despite the
common misconceptions that the problems of stu-
dents in urban populations make learning difficult
and success unlikely, students at Jefferson do suc-
ceed. A visit to the school reveals students focused
on instructional tasks that challenge them; teachers
who are caring and supportive of their students, and

an administration that provides strong leadership in
which student success is the expectation.  The school
has also formed an enduring partnership with The
Maritime Aquarium at Norwalk to provide instruc-
tional experiences that contribute significantly to
students’ academic success.  Through the partner-
ship, students are stimulated, challenged, and ex-
pected to perform at high levels. Teachers are
expected to focus on the needs of each child. The re-
lationship with the Aquarium is a true partnership,
with both partners collaborating in a collegial envi-
ronment focused on continually improving students’
educational experiences. In this environment, stu-
dents play an active role in the education process:
Students are the workers, while adults develop in-
structional problems for them to address and assist
them as they pursue their work.

Schools and organizations like The Maritime Aquar-
ium that are interested in developing strong and
powerful partnerships like that of the Jefferson Sci-
ence Magnet School and The Maritime Aquarium, can
learn much from the work done here. While there is
no cookie-cutter recipe for success, there are critical
elements, supported by research, that are essential
for success and can help to ensure the goal of im-
proving student achievement. Perhaps they are best
framed in the form of critical questions.

• What is the goal of the partnership?

• Is student achievement at the center?

• What is the level of commitment of the partners and
the policy makers to reach the goal?

• How does this commitment manifest itself with re-
spect to: financial support, staffing, professional de-
velopment, and building collaborative teams that are
focused on student achievement?

• Is the leadership capable of articulating the vision,
generating support, and sustaining the support of the
stakeholders, especially in periods of stress?

• Are the structures that are in place appropriate for
meeting the goals of the partnership?

• What is the willingness to change to meet the
goals?

These and other questions will serve as the anchors
to guide the development and the implementation of
this, and any other effective, partnership. 
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Jefferson Elementary Science Magnet School  / The Maritime Aquarium Programs - 

2010-2011 

Date Location Program Description 
GLE, State Standard, or 

Unit addressed 

    
Kindergarten Units: Living, Non-living, Once Living / Polar Animals / Nutrition/ Senses 

9/27/10 School Pre - Coastal 
Living, once-living and 

non-living, shape color, 

texture size 

9/29 & 

10/28/2010 
Calf Pasture 

Beach 

Coastal Study - gather 

objects, make 

observations, describe 

Living, once-living and 

non-living, shape color, 

texture size 

10/5, 7 and 

TBA/2010 School 
Post- Coastal, live animal 

review, "Seaside Bingo" 
Review of science 

observations 

1/13 & 

14/2011 
TMA Polar 

Animals 

Seal 

puzzle&artifacts,blubber 

bags&Sound 

Polar Animals Unit, math 

skills weighing food 

2/8 & 9/2011 Maritime 

Aquarium 

IMAX: Antarctica. Live 

animal senses and animal 

foods fish, krill, eggs 
Polar animals, nutrition 

2/22 & 

23/2011 
Maritime 

Aquarium 
Counting, "I notice, I 

wonder", Describing 
*General grade level 

science review 

6/7 & 8/2011 DOLCE woodland 

/ pond property 
Inquiry Nature Walk 

Diversity of things. 

Properties vs. 

characteristics 

    

First Grade Units: Animal Parts - Movement - Basic needs for survival 

9/13/10 School 
Pre-Coastal what to 

expect - plan at the 

beach 

Senses - observing - 

describing 

9/14 & 

15/2010 
Calf Pasture 

Beach 

Coastal study - relating 

animal form and function 

to where they live 
Animal movements 

9/23 & 

24/2010 
School 

Post Coastal form and 

function with live animals 
Review of science units 

11/9 & 

10/102010 
Maritime 

Aquarium 

Animal artifacts, fish, 

turtle, shells, pelts and 

Form/Function Tour 

Animal parts and 

coverings 

2/15 & 

16/2011 

Maritime 

Aquarium 
IMAX:  Beavers. Needs for Survival 

5/17 & 

18/2011 
DOLCE woodland 

/ pond property 

Field Study - worms, 

garden, geographical 

terms: field, hill, pond, 

forest etc. 

Plants /soils/geo names 

Appendix A
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Date Location Program Description 
GLE, State Standard, or 

Unit addressed 

    

Second Grade Units: Life Cycles, Seasonal Observations, Nutrition 

11/17 & 18/ 

2010 
Maritime 

Aquarium 

Nutrition - match food 

products to food group - 

pyramid - geographical 

differences 

Cultural foods relate to 

geology and climate 

3/1 & 2/2011 
Maritime 

Aquarium 

Life Cycles: hatching, 

being born, 

metamorphosis etc. 
Life cycles 

4/11/11 School 
Pre River study tools: 

thermometer, 

anemometer, compass 

Field observations & 

recording 

4/13 & 

14/2011 
Silvermine River Weather, plants, animals Spring Life Cycles 

5/10 & 

11/2011 
Silvermine River Seasonal change 

Early summer comparison 

of life cycles 

    
Third Grade Units: Habitats, Food Webs and Transfer of Energy 

9/13/10 School 
Dr. LivingSound 

Assembly: Introduction to 

Long Island Sound 
Introduction to Habitats 

9/14 & 

15/2010 
Calf Pasture 

Beach 

Coastal Habitat Study: 

sandy, muddy, marsh, 

rocky, man made 

Field Study, use field ID, 

record observations 

10/12 & 

13/2010 
Calf Pasture 

Beach 
Seasonal change Habitat comparison 

10/19 & 

20/2010 
School 

Post Coastal with Live 

animals, adaptations 
Review habitats 

12/7 & 9/2010 
Maritime 

Aquarium 
Water Unit  - enviro board Tap and storm drain water 

2/10 & 11/11 School Water Pollution clean up 
Renewable resources - 

Science and Social 

Studies 

Mar TBA 2011 
Maritime 

Aquarium 
"Science Scavenger 

Hunt" 
*General grade level 

science review 

4/27 & 

28/2011 
Maritime 

Aquarium 

IMAX Living Seas, food 

web program, transfer of 

energy program 

Transfer of Energy - Food 

Webs 
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Date Location Program Description 
GLE, State Standard, or 

Unit addressed 

    
Fourth Grade 

Units: Ecosystems, Land Forms, Making observations, recording 

data, graph and chart data 

9/21 & 22/2010 
DOLCE woodland 

/ pond property 

Ecosystem study: 

observe and record 

weather, animals, plants 

Ecosystem - pond and 

woodland 

10/5 & 7/2010 Silvermine River 
Ecosystem study: 

observe and record 

weather, animals, plants 

Ecosystems - river 

watershed 

10/28 & 29/2010 
Calf Pasture 

Beach 

Ecosystem study: 

observe and record 

weather, animals, plants 
Ecosystems - Coastal 

1/18 & 19/2011 
Maritime 

Aquarium 

Ecosystem review using 

galleries of Maritime 

Aquarium 

*General grade level 

science review 

Apr TBA 2011 School 
Properties of water - 

scientific tools: 

hydrometers, recordings 

Water chemistry YSI 

meters 

4/8/11 
Maritime 

Aquarium 
IMAX: Grand Canyon Landforms 

5/2 & 9/2011 School 

Pre Cruise program - 

what to expect - data 

sheet review with live 

animals 

Scientific method prepare 

observations 

5/3,4,10,11/2011 
Maritime 

Aquarium Study 

Cruise 

Aboard research vessel 

Oceanic (RVO) compare 

data to Project O Eastern 

LIS. 

Ecosystems / Biodiversity 

    
Fifth Grade Units: Plants 

10/26, 27, 

28/2010 
School 

Alternate Nature's 

Classroom 
Backyard biology - ID 

insects, leaves, plants 

1/5 & 12/2011 
Maritime 

Aquarium 

Cumulative review of K - 

5 Science - "Scavenger 

Hunt' 
*CMT preparation 

1/25 & 26/2011 School 
Brine Shrimp lab Inquiry 

- Scientific Method. 
Light Unit - variables 

4/12 & 15/2011 
Maritime 

Aquarium 
IMAX Lewis and Clark, 

Navigation Program 

Navigation: early & 

modern tools  - Social 

Studies 

5/24 & 25/2011 
DOLCE woodland 

/ pond property 

Observations of plants in 

woodland, field and 

pond 

Flowering, vascular and 

non vascular plants 

Note: programs with * indicate teacher led tours design focus assisted by TMA Project 

Manager and Jefferson Science Coordinator 
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Understanding Goal and Proficiency 

 

Performance Level  Standard CMT Performance Level Literals for Mathematics  

Goal  Generally, xx-grade students who perform at this level demonstrate 

extensive knowledge of grade-level content. These students 

demonstrate well-developed conceptual understanding, computational 

skills and problem-solving skills, as well as an ability to solve complex 

and abstract mathematical problems. Typically, the solutions these 

students provide to math problems are organized and include clear and 

concise explanations.  

Proficient  Generally, xx-grade students who perform at this level demonstrate 

adequate knowledge of grade-level content. These students 

demonstrate adequate conceptual understanding, computational skills 

and problem-solving skills, as well as an ability to solve complex and 

abstract mathematical problems. Typically, the solutions these students 

provide to math problems are adequate and include sufficient 

explanations.  

 

Performance Level  Standard CMT Performance Level Literals for Reading  

Goal  xx-grade students who perform at this level are likely to demonstrate a 

consistent ability to read and respond to grade-appropriate literary and 

informational texts with minimal assistance. Students at this level 

consistently use effective strategies before, during, and after reading to 

understand, interpret, and evaluate grade-appropriate text. Students at 

this level demonstrate a consistent ability to analyze words in context to 

construct meaning from grade-appropriate text.  

Proficient  xx-grade students who perform at this level are likely to demonstrate an 

adequate ability to read and respond to grade-appropriate literary and 

informational texts with some assistance. Students at this level 

effectively use some strategies before, during, and after reading to 

understand and interpret grade-appropriate text. Students at this level 

demonstrate an adequate ability to analyze words in context to 

construct meaning from grade-appropriate text.  

 

Performance Level  CMT Performance Level Literals for Grade 5 Science  

Goal  Generally, fifth-grade students who score at this level demonstrate a 

strong understanding of the scientific concepts and inquiry skills 

described in the Core Science Curriculum Framework for Grades 3 - 5. 

These students demonstrate competency to analyze and evaluate the 

quality of data and apply content knowledge to effectively communicate 

their understanding of the natural world.  

Proficient  Generally, fifth-grade students who score at this level demonstrate an 

adequate understanding of the scientific concepts and inquiry skills 

described in the Core Science Curriculum Framework for Grades 3 - 5. 

These students demonstrate some competency to analyze and evaluate 

the quality of data and apply content knowledge to communicate their 

understanding of the natural world.  

Understanding Goal and Proficiency

Source: Connecticut Mastery Test Fourth Generation, 2010,
Interpretive Guide, Connecticut State Board of Education

Appendix B
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Scale Scores

Scale scores are provided here only for Grade 5 Science to display a comparison between and
among State, Norwalk Public Schools and the Jefferson Science Magnet School. Performance has
improved across all three groups with Jefferson showing dramatic improvement in 2009. The
number of students is, of course, much smaller in a single school, making improvement easier
to discern. Nevertheless, by looking at scale scores and the percentage of students at profi-
ciency or goal, it is clear that Jefferson students have continued to do well on the Science CMT.

Number of students tested, scale scores for Mathematics, Reading, and Writing and percentages
of students are proficiency and goal are indicated below for school years 2006/7 to 2009/10.

A scale score ranging from 100 to 400 was generated for each of the content areas: mathemat-
ics, science (Grades 5 and 8), reading and writing. For each content area, scale scores are based
on the raw scores. These raw scores are transformed into scale scores in order to ensure accu-
rate comparisons of student performance across different forms of the test by adjusting for
slight differences in difficulty between test forms. Established psychometric procedures are
used to ensure that a given scale score represents the same level of performance regardless of
the form of the test. For example, if a student receives a scale score of 270 on one form of the
test and another student earns a 270 on a later form of the same test, the scaling process en-
sures that both scores represent the same level of performance. Based on this, scale scores are
especially suitable for comparing the performance of different groups of students from year to
year and for maintaining the same performance standard across the years. 
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Grade 3              

2006 76 241.8 52.6 75.0 76 217.0 32.9 57.9 76 222.7 35.5 61.8 

2007 62 243.3 45.2 80.6 62 225.5 32.3 56.5 62 236.5 41.9 82.3 

2008 72 246.5 50.0 69.4 71 225.1 36.6 47.9 71 239.4 40.8 71.8 

2009 74 277.6 81.1 90.5 74 241.1 54.1 75.7 74 259.6 74.3 89.2 

2010 76 274.1 76.3 90.8 76 232.9 50.0 72.4 76 257.8 71.1 92.1 

    
  

         

Grade 4              

2006 59 224.3 25.4 57.6 59 214.6 20.3 39.0 58 222.2 31.0 63.8 

2007 75 226.2 28.0 61.3 75 218.7 25.3 42.7 72 225.6 43.1 65.3 

2008 74 232.3 35.1 64.9 74 224.9 32.4 52.7 72 233.3 54.2 72.2 

2009 66 253.3 56.1 78.8 66 239.9 42.4 59.1 72 243.8 63.9 76.4 

2010 76 242.1 46.1 76.3 75 235.8 38.7 57.3 77 234.9 48.1 81.8 

               

Grade 5              

2006 56 245.3 41.1 83.9 56 222.8 33.9 53.6 56 233.6 48.2 85.7 

2007 62 227.0 30.6 59.7 62 210.5 29.0 46.8 62 233.1 50.0 77.4 

2008 77 238.8 42.9 68.8 77 217.5 41.6 57.1 77 235.7 41.6 75.3 

2009 75 245.1 37.3 74.7 73 227.6 45.2 61.6 75 242.4 64.0 85.3 

2010 68 260.1 63.2 77.9 68 224.6 42.6 58.8 70 242.2 55.7 81.4 

             

Grade 5 Science           

Year 
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2008 76 243.2 44.7 77.6         

2009 75 273.3 72.0 90.7         

2010 70 256.5 60.0 84.3         

!



  

 
Descriptive Data 
 
# of Years Teaching 1 – 5 ___ 6-1 0 ___ 10+ ___ 
 
Level of Education BA ___ MA/S ___ Post MA/S ___ 
 
# of Years teaching at this school 1 – 5 ___   6 – 10 ___ 10+ ___ 

 

Science Teaching Efficacy Beliefs Instrument 

Please indicate the degree to which you agree or disagree with each statement below by 
circling the appropriate letters to the right of each statement. 

SA = Strongly Agree A = Agree UN = Uncertain D = Disagree SD = Strongly Disagree 

 

 CIRCLE ONE 

1. 
When a student does better than usual in science, it is 
often because the teacher exerted a little extra effort. 

SA A UN D SD 

2. I am continually finding better ways to teach science. SA A UN D SD 

3. 
Even when I try very hard, I do not teach science as 
well as I do most subjects. 

SA A UN D SD 

4. 
When the science grades of students improve, it is 
often due to their teacher having found a more 
effective teaching approach. 

SA A UN D SD 

5. 
I know the step necessary to teach science concepts 
effectively. 

SA A UN D SD 

6. 
I am not very effective in monitoring science 
experiments. 

SA A UN D SD 

7. 
If students are underachieving in science, it is most 
likely due to ineffective science teaching. 

SA A UN D SD 

8. I generally teach science ineffectively. SA A UN D SD 

9. 
The inadequacy of a student's science background can 
be overcome by good teaching. 

SA A UN D SD 

10. 
The low science achievement scores of some students 
cannot generally be blamed on their teachers. 

SA A UN D SD 

11. 
When a low-achieving child progresses in science, it is 
usually due to extra attention given by the teacher. 

SA A UN D SD 
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12. 
I understand science concepts well enough to be effective 
in teaching elementary science. 

SA A UN D SD 

13. 
Increased effort in science teaching produces little change 
in some students' science achievement. 

SA A UN D SD 

14. 
The teacher is generally responsible for the achievement 
of students in science. 

SA A UN D SD 

15. 
Students' achievement in science is directly related to 
their teacher's effectiveness in science teaching. 

SA A UN D SD 

16. 
If parents comment that their child is showing more 
interest in science at school, it is probably due to the 
performance of the child's teacher. 

SA A UN D SD 

17. 
I find it difficult to explain to students why science 
experiments work. 

SA A UN D SD 

18. I am typically able to answer students' science questions. SA A UN D SD 

19. I wonder if I have the necessary skills to teach science. SA A UN D SD 

20. 
Effectiveness in science teaching has little influence on 
the achievement of students with low motivation. 

SA A UN D SD 

21. 
Given a choice, I would not invite the principal to evaluate 
my science teaching. 

SA A UN D SD 

22. 
When a student has difficulty understanding a science 
concept, I am usually at a loss as to how to help the 
student understand it better. 

SA A UN D SD 

23. 
When teaching science, I usually welcome student 
questions. 

SA A UN D SD 

24. I do not know what to do to turn students on to science. SA A UN D SD 

25. 
Even teachers with good science teaching abilities cannot 
help some kids to learn science. 

SA A UN D SD 

 

Source: http://oerl.sri.com/instruments/te/teachsurv/instr49.html retrieved from the 
internet March 14, 2010, used by permission. 

Source: Riggs, I & Enochs, L. (1990) Towards the development of an elementary teacher’s
science teaching efficacy belief instrument. Science Education, 74, 625-637.
http://oerl.sri.com/instruments/te/teachsurv/instr49.html retrieved from the Internet
March 14, 2010, used by permission.
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Changes in Jefferson racial and ethnic student population
by race 2005/06 – 2009/10

  Students from Inside Jefferson Attendance Area 

  White Black Hispanic Asian/ Other Total 

2005/06 (Planning Year) 91 98 192 32 413 

% 22.0% 23.7% 46.5% 7.7%   

            
2006/07 (Implementation) 85 101 184 36 406 

% 20.9% 24.9% 45.3% 8.9%   

            
2007/08 86 118 217 45 466 

% 18.5% 25.3% 46.6% 9.7%   

            
2008/09 71 117 259 46 485 

% 14.6% 24.1% 53.4% 9.5%   

            
2009/10 50 122 243 54 499 

% 10.0% 24.4% 48.7% 10.8%   

            
  Students from Outside Jefferson Area 

  White Black Hispanic Asian/ Other Total 

2006/07 (Implementation) 9 12 12 4 37 

% of Outside Population 24.32% 32.43% 32.43% 10.81%   

            
2007/08 8 11 6 3 28 

% of Outside Population 28.57% 39.29% 21.43% 10.71%   

            

2008/09 14 7 2 2 25 

% of Outside Population 56.00% 28.00% 8.00% 8.00%   

            
2009/10 13 7 8 3 31 

% of Outside Population 41.94% 22.58% 25.81% 9.68%   

            
  Combined Population 

  White Black Hispanic Asian/ Other Total 

2006/07 (Implementation) 94 113 196 40 443 

% 21.2% 25.5% 44.2% 9.0%   

            
2007/08 94 129 223 48 494 

% 19.0% 26.1% 45.1% 9.7%   

            
2008/09 85 124 261 48 518 

% 16.4% 23.9% 50.4% 9.3%   

            
2009/10 63 129 251 57 500 

% 12.6% 25.8% 50.2% 11.4%   
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The PELP Coherence Framework13

13 Childress, S. Elmore, R., Grossman, A., & Johnson, S. (eds.), (2007) Cases in public education leadership: Managing school districts for

high performance. Cambridge, MA: Harvard Education Press.
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The PELP framework rests on the principle of organi-
zational coherence. According to Childress et al.,
(2007), “Basically, organizational coherence means
that the various parts of a school district are designed
so that they work in sync with one another to achieve
district goals.” (p. 2). For our purposes, we will use
the school instead of the district for applying the PELP
framework to the discussion. The framework identi-
fies the organizational elements to which one must
pay attention if the goal is the high performance of
students. Childress, et al., identified the elements of
the framework as the instructional core, strategy, cul-
ture, structure, resources, stakeholder relationships,
and the environment.  (p. 2).

The Instructional Core

The instructional core is the critical work of teaching
and learning. Childress et al., (2007) explained the
instructional core as representing the interaction be-
tween teachers with their knowledge and skills and
students in their engagement in their own learning in
the presence of academically challenging content. (p.
3). At the Jefferson school, the skills and knowledge
of students, especially in the area of science, is at a
high level. Teachers have been well trained and are
confident in their skill level. The tasks given to stu-
dents require that they are responsible for their own
learning and are engaged in tasks that require higher
order thinking. Academic content is challenging and
standards based. Students are regularly assessed to
determine their level of mastery and teachers use
formative assessment to determine what needs to be
re-taught or reinforced.

Strategy

Childress at al., (2007) next addressed strategy, “…
the set of actions a [school] deliberately undertakes to
strengthen the instructional core with the objective of
increasing student learning. In order to make teach-
ing and learning more effective, a [school’s] improve-
ment strategy must articulate how it will strengthen
and support the instructional core through integrated
activities that increase teachers’ knowledge and skill,
change the students’ role in the teaching and learning
process, and ensure that curriculum is aligned with
benchmarks for performance.” (p. 3.) At the Jefferson
School, teachers’ knowledge and skills have been de-
veloped through the interaction with The Maritime
Aquarium staff and focused professional development
in using the inquiry model. The work of teachers has
significantly changed from being the principal worker
in the classroom to the planner, facilitator, on occa-
sion the dispenser of information, and the developer
of instructional problems. Teachers must collaborate
with each other. When the first grade goes to Calf
Pasture Beach to study the ecosystem, all first grade
students go. Therefore, all first grade teachers must
provide the same experience. This cannot happen

without collaboration. The work of students is that of
active learner, responsible in many ways for their own
learning, and trained to collaborate with other stu-
dents as well as doing their own independent work.
The content of classroom work is tied to the District’s
curriculum, State standards, and the Aquarium and
Jefferson staffs collaborate in the development of in-
structional problems that are brought to students.
This modus operandi is the norm in the school. The
work processes are articulated among staff so every-
one knows what to do.

Culture

“Culture”, according to Childress et al., (2007) “con-
sists of the norms and behaviors in an organization;
in other words, everyone’s shared understanding of
‘how things work around here.’ …When district lead-
ers take specific actions, such as redefining roles or
relationships, altering performance expectations, or
using job assignments in creative ways, they send
signals about which behaviors they value and desire
throughout the organization.” (p. 3.) The culture of
the partnership is one of collaboration and trust. Jef-
ferson staff value the Aquarium teachers as, ‘part of
our faculty’.  Staff members know that as they ex-
plore new territory in the work they are doing, there
will be bumps in the road but, as Assistant Principal
Gallagher said, “No one here is afraid of making a
mistake.” Eileen McCabe (Grade 1) made it clear, “We
are expected to work as a team. Our observing each
other and working with each other is constantly rein-
forced.” “Administration supports us here,” she went
on, “When I expressed an interest in transferring to
first grade, John was encouraging. ‘Go visit first grade
classes’, he said, ‘and tell me what you think.’ When
an opportunity became available, it was an easy tran-
sition for me to make.” Shauna Butler (Grade 2)
added, “It is the building leadership that leads the
discussions about instruction. They are true collabo-
rators with each other and with us. John trusts us and
takes our input.” It is fair to say that culture has been,
and continues to be, nourished at Jefferson. What
characterizes the partnership is trust, mutual respect,
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a focus on powerful teaching, and student learning.
As one teacher so succinctly put it, “This is what we
value. This is what we do.”

Structure

Structure, as Childress et al. (2007) have defined it,
“…includes how people are organized, who has re-
sponsibility and accountability for results and who
makes or influences or makes decisions.” (p. 4.) The
importance of structure in school success is critical in
that it defines the basis for responsibility and ac-
countability. Structure, in this sense, does not refer to
the length of the day or whether the school is organ-
ized into teaching periods of the same lengths. It is
about how the school makes provision for the imple-
mentation of its expectations for student and teacher
behaviors and creates the mechanism for those rela-
tionships that are essential to implement what the
school says is important. Productive structures pro-
vide for distributive leadership opportunities. Elmore
(2000) says, “Distributed leadership, … means multi-
ple sources of guidance and direction, following the
contours of expertise in an organization, made co-
herent through a common culture. (p. 15.) 

At the Jefferson School, the structures support high
student performance. The leadership of the building
administration is clear and explicit in its focus — stu-
dents are expected to perform at high levels while
engaged in instructional tasks that are rigorous and
meaningful, provided by a staff that is collaborative
and supportive of each other within the context of the
partnership with The Maritime Aquarium and others.
Time is provided for teachers to regularly meet with
each other over instructional matters; teachers are
expected to observe each other’s practice; programs
with the Aquarium are developed collaboratively be-
tween the Jefferson and Aquarium staff, and teaching
roles reside with those who are best equipped to pro-
vide careful and thoughtful instruction. This includes
Maritime Aquarium as well as Jefferson staff. Leader-
ship comes from different places. As Eileen McCabe
(Grade 1) says, “He (Principal Reynolds) articulates the
vision, but we know how to do it, and he lets us do
what we know while holding us accountable.” The
Maritime Aquarium staff provides direction in the
kinds of programs they can create in response to the
needs that teachers articulate and the curriculum and
standards of each grade. There is a mutual accounta-
bility that everyone takes seriously.

Systems

An organization’s systems provide the means by
which important work flows through its structure
(Childress et al. (2007) p. 4.) The Jefferson
School/Maritime Aquarium partnership uses the for-
mal systems of a consistent interaction process of
program development, implementation, and assess-
ment; pre- and post- experience activities, and visi-
ble practice as the mechanism of a focused
engagement on the work of teaching and learning.
Informally, the constant interaction among Aquarium
staff supports resource allocation, measurement, and
accountability.

Resources

Childress et al. (2007) delineated resources as money,
people, time, and data. (p.4) The District supports the
work of the partnership by providing specific financial
resources for program support and the allocation of a
staff person with her salary and benefits to serve as a
Science Coordinator. Contractually, the District bar-
gained for a specific half hour each week for teacher
collaboration time in addition to regular teacher plan-
ning time. Data is provided to the school annually in
its CMT scores and analysis is supported through the
District’s Testing/Assessment Coordinator. As
needed, the District’s Science Instructional Specialist
is available and the District’s work includes develop-
ing common assessments, pacing guides, and stan-
dards identification for each grade. The principal is
able to allocate specific resources within his school
budget, making allocation decisions as necessary. As
more than one staff member said, “When we have a
need for something, John has a way of making sure
we get it.” The Aquarium is also a source of re-
sources, beyond the more formal program develop-
ment and implementation work. As Bonaventura
(Science Coordinator) said, “They are always available
to us to assist in any way we need.”  Resources from
private philanthropy support the Aquarium staff
members as they play their role in the partnership.
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Stakeholder Relationships

According to Childress et al. (2007), “Stakeholders are
people and groups inside and outside of the organi-
zation who have a legitimate interest in the schools
and can influence the success of the [school’s] strat-
egy. These include teachers unions, parents, stu-
dents, school boards, community and advocacy
groups, and local politicians and policy makers.”(p.
4.) In the case of this partnership, the Aquarium
Board, the CEO, and Aquarium educational staff are
vital stakeholders as well. The important stakeholders
have been highly supportive. The School Board, acting
on the recommendation of the Superintendent of
Schools, has continued to provide the financial re-
sources necessary for the program to continue. The
District has supported the effort in other ways as well.
The Maritime Aquarium has placed a high priority on
the program for educators’ time and for philanthropic
resources. Parents are highly supportive of the pro-
gram and there is strong interest each year from stu-
dents outside of the Jefferson School attendance area
to attend the program. 

Environment

Childress, et al. (2007) describe the environment as,
“…all of the external factors that can have an impact
on strategy, operations, and performance.” (p. 4.)
These include funding sources, political and policy
contexts, collective bargaining groups, and the char-
acteristics of a community. The environment can be
both an inhibitor and a supporter of programs. In the
case of the Jefferson Science Magnet School, the legal
and policy leverages that have supported the program
are essentially the prohibition against a racially im-
balanced school. The Maritime Aquarium’s policy of
supporting educational programs has made its re-
sources available to develop and sustain this and
other programs. While the collective bargaining
agreement with the teachers’ union has, at times,
been an inhibitor, for the most part, this has not been
significant. As one person anonymously shared, “We
do the things we need to do to support our students,
the contract notwithstanding.” The Jefferson commu-
nity has been highly supportive, and the program’s
obvious success has enhanced the District’s support.
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