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ABSTRACT: This study examines the development and ongoing activities of a collabo-
ration between an urban elementary school and a nearby aquarium. Although the benefits
of such collaborations in support of science education are touted by numerous national
organizations, the pathway to creating a successful relationship between these two different
institutions, with inherently different cultures, is less well documented. Using the theo-
retical framework of communities of practice (E. Wenger, 1998), a better understanding
of the challenges and successes of this collaboration is presented. In particular, the anal-
ysis suggests that participant engagement in both communities (school and aquarium) led
to the development of an overlap in these communities of practice. This resulted when
common forms of mutual engagement, joint enterprise, and shared repertoire emerged
over the course of the project. Consistent with Wenger’s framework, boundary objects and
brokers could be identified that helped secure such overlap in this particular case. Impli-
cations of this theoretical perspective for facilitating the development of such institutional
collaborations are also discussed. C© 2009 Wiley Periodicals, Inc. Sci Ed 94:95 – 121, 2010
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INTRODUCTION

The Possibilities of Collaboration Between Schools
and Informal Science Institutions

Science educators and policymakers recognize the importance of using informal learning
contexts to support science instruction. The National Science Education Standards (NSES)
suggest that “the classroom is a limited environment. The school science program must
extend beyond the walls of the school to the resources of the community” (National Research
Council, 1996, p. 221). The NSES, along with the National Science Teachers Association
(1998) and the authors of the recent report America’s Pressing Challenge (National Science
Board, 2006), all identify museums and science centers, as well as universities, industry,
and the environment as resources that can create and foster learning opportunities in K-12
science. This need to establish connections with out-of-school resources is further identified
by the Institute of Museum and Library Services (IMLS, 2005), which recognizes the need
to “build a fabric of social agencies that facilitates lifelong learning among learners of all
ages and circumstances. This fabric should weave together all institutions . . . including
schools, libraries and museums—into a ‘seamless learning infrastructure” ’ (p. 7).

Explicit partnerships between informal science institutions (ISIs) and schools are more
the exception than the rule, however, as most interactions between these institutions are
less formalized and primarily dependent on the actions of individual teachers (Bevan &
Semper, 2006). It is the teacher who must typically negotiate between ISI and school settings
to access and use the variety of resources provided by the informal learning institution,
effectively blend them into the curriculum, and ultimately create a successful learning
opportunity for the class. It is important to recognize that there is a body of evidence,
much of it focusing on school field trips, indicating that school–ISI interactions can indeed
support student learning and that certain pedagogical strategies can be used for creating
beneficial science learning experiences (see, e.g., Anderson & Lucas, 1997; Bamberger &
Tal, 2007; Falk, Martin, & Balling, 1978; Gennaro, 1981; Griffin, 1994; Kubota & Olstad,
1991; Orion, 1993; Rennie & McClafferty, 1995; Storksdieck, Werner, & Kaul, 2005).
Several studies suggest, however, that these research efforts are not effectively informing
teacher practice within the museum setting (Anderson, Kisiel, & Storksdieck, 2006; DeWitt
& Storksdieck, 2008; Griffin & Symington, 1997; Kisiel, 2005, 2007; Storksdieck et al.,
2005). Furthermore, recent studies suggest that science museum resources are generally
underused by the teachers they hope to serve (Bevan, 2007; Finkelstein, 2005; Phillips,
Finkelstein, & Wever-Frerichs, 2007) and that external factors such as rising costs and
accountability concerns are likely influencing teacher and school participation (Anderson
et al., 2006; DeWitt & Storksdieck, 2008).

Examining “Formal” Partnerships

Although the pairing of the formal and informal learning contexts may prove to be
challenging, there are numerous examples of museums and school collaborations. Although
the term “museum–school” may have different meanings in different contexts, science
centers and museums such as the St. Louis Science Center, the American Museum of
Natural History, and the institutions located in Balboa Park in San Diego (just to name
a few) have all established unique programs that involve collaboration between schools
and informal learning institutions (Bevan & Semper, 2006; Klein, Corse, Grigsby, Hardin,
& Ward, 2001; Pumpian, Wachowiak, & Fisher, 2006). Documentation of such museum–
school collaborations suggests several different formats or approaches. Teacher residency
programs provide teachers with an opportunity to work at the informal institution as a

Science Education



EXPLORING A SCHOOL–AQUARIUM COLLABORATION 97

form of professional development, assisting in building their content knowledge as well as
awareness of the site as a teaching resource. Similarly, the more direct teacher professional
development programs situate the ISIs as providers of science content and pedagogy. More
extensive school–museum collaborations often involve curriculum modification such that
the museum experiences are woven into the classroom learning objectives. These efforts
may involve bringing students to the museum, as in the School in the Park program in
which elementary school students from a local school participate in an elaborate curriculum
based on the resources of a group of institutions, including the San Diego Zoo, the San
Diego Natural History Museum, the Reuben H. Fleet Science Center, and several other
local museums (Pumpian et al., 2006). Alternatively, such a collaboration might involve
a combination of museum visitors to the school in addition to field trips to the museum
site. Although not a science institution, the Guggenheim’s Learning Through Art (LTA)
program brought teaching artists into classrooms as a way to supplement both art and
literacy education (Randi Korn & Associates, 2007).

Although there are numerous examples of such partnerships, there is limited documen-
tation of the successes, impacts, and even challenges encountered in establishing such
relationships. Although many report positive outcomes for students, and describe models
for particular curriculum components, a limited number of studies examine impacts on key
stakeholders such as teachers or ISI educators. In her discussion of the School in the Park
program, Ross (2006) indicates that participating elementary schoolteachers indicated that
they had developed an appreciation for the science resources offered at the various muse-
ums and even gained confidence in teaching science in their own classroom. Randi Korn
& Associates (2007) showed that teachers participating in the LTA program similarly re-
ported increased comfort and ability for teaching art topics, as well as an increase in art
teaching in their classroom. David and Matthews (1995) also reported that elementary and
middle schoolteachers participating in a museum’s Teacher Internship Program for Science
reported both increased comfort in science teaching and increased time teaching science.
In their investigation of a school–university partnership, Leuhmann and Markowitz (2007)
described a similar collaborative program in which university staff visited schools and
students later conducted several investigations while visiting a university teaching labora-
tory. Teachers involved in this collaboration, which involved professional development and
planning with university educators, reported a sense of validation in their science teaching;
that is, they felt the experience helped connect what they do in class to what real scientists
do in the real world. Rahm (2006) noted a similar impact in that teachers participating in
a museum–school collaboration appreciate the ability to participate in science rather than
being passive consumers of scientific knowledge.

Several studies suggest that the differences in culture between schools and ISIs must
be taken into account when examining collaborations across such learning or teaching
contexts. In their study of professional development programs offered by ISIs, Astor-Jack,
Balcerzak, and McCallie (2006) noted that the providers they interviewed recognized the
importance of not only creating programs that were congruent with classroom practice (e.g.,
matched with standards, related to testing) but also matching these needs with their staff’s
comfort in teaching such science topics. In their preliminary study of another museum–
school program, Klein et al. (2001) suggest that looking at such a partnership requires
recognizing that there are two cultures involved, that of the school and that of the ISI. They
identified several areas in which these cultures began to “merge,” such as the development of
a shared language and the understanding or awareness of each partner’s resources. DeWitt
and Osborne (2007) also note the importance of recognizing cultural differences between
schools and ISIs in their discussion of science field trips. In their paper, they suggest
a Framework for Museum Practice (FMP), based in part on cultural-historical activity
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theory, which can help guide museum practitioners in establishing stronger relationships
with schools and teachers. One of the leading principles of FMP involves adopting the
perspective of the teacher, suggesting that “the teacher’s perceived needs for resources, his
or her agenda or goals for the school trip, and the context in which he or she operates should
be a primary consideration” (DeWitt & Osborne, 2007, p. 689). The authors further suggest
that because teachers and museum educators operate in different contexts, with different
responsibilities, rules, and constraints, creating resources for teachers requires museum
educators to understand and appreciate the teacher’s context. Studies of teacher–museum
interactions illustrate the potential gap between museum educator and teacher expectations
for museum-based learning experiences and, as DeWitt and Osborne suggest, underscore
the importance of understanding the context of the “other” institution when creating or
sustaining such programs (Tal & Steiner, 2006; Tran, 2006).

Communities of Practice

To better understand the challenges inherent in teacher use of informal science settings
and explore the differences in “culture” between ISIs and schools, it may be useful to reframe
the discussion in terms of communities of practice. Lave and Wenger (1991) describe a
community of practice as a “set of relations among persons, activity, and world, over time
and in relations with other tangential and overlapping communities of practice” (p. 98).
Wenger (1998) further suggests that the coherence of a community of practice depends
on three dimensions: mutual engagement, joint enterprise, and shared repertoire. Mutual
engagement refers to the actions and interactions that community members share. The
relationships among community members rely on both professional and social interactions
as they engage in a particular activity. For instance, teachers at a given school may adhere to
similar curricular goals, interact with similar students, and follow particular administrative
procedures. This is not to suggest that everything is done exactly the same way but that
members of the community share a common practice overall—it is this set of common
tasks (i.e., “direct instruction,” “taking attendance,” etc.) that creates coherence within the
community. Joint enterprise, another characteristic of a community of practice, is the set of
goals or requirements for the practice, as defined and negotiated, informally, by members
of the community. While “helping students” may be a large part of a joint enterprise for a
community of schoolteachers, other components might include “getting to know parents,”
“scoring well on a standardized test,” etc. Finally, shared repertoire refers to the resources
that facilitate practice—tools, artifacts, definitions, and common experiences, for example.
It is important to note that although a community of practice can be defined by these
three characteristics, the resulting “social energy” may be positive or negative—it may
help community members to make meaning of new situations or, conversely, restrict them
from seeing beyond the experiences that define the practice. It is not surprising, then, that
implementing change may be challenging, as it may require modification of the actions,
interactions, goals, and resources that define a community of practice.

Collaborations as Overlapping Communities

A successful collaboration or partnership between formal and informal learning institu-
tions would involve creating connections between two communities of practice for some
desired outcome or goal. If we frame such a collaboration as the intersection of two com-
munities of practice, then we must consider what factors might facilitate and sustain such
overlap. Wenger suggests that overlap occurs when two separate communities share a
common practice but still retain distinct enterprises and distinct practices. This connection
or overlap between communities of practice is made possible through boundary objects
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and brokers. Boundary objects are those things, documents, terms, and artifacts, that help
organize interconnections between communities of practice. Brokers are those people who
facilitate connection by introducing aspects of one practice to another. It would seem, then,
that a successful collaboration not only would rely on clarifying the potential boundaries
between these communities of practice but would also depend on the introduction of appro-
priate boundary objects as well as the utilization of brokering to make fruitful connections.

Connecting Aquarium and School

In the fall of 2004, the executive director of a large nationally accredited aquarium
approached school district administrators and the principal of the newly opened King
Elementary School (pseudonym), located just blocks away, with a proposal of establishing
a partnership between the two institutions. King Elementary School serves more than
500 students, Grades K–5, from the local neighborhood and is part of a middle-to-large
school district that serves 92,000 K–12 students in 95 schools. The student body of this
Title I designated school is made of up primarily minority students (75% Latino and 20%
African American) and is served by 25 teachers (although this number has changed slightly
since the study was conducted). Teacher experience ranged from first-year teachers to
33-year veterans, although more than half (at the start of the collaboration) reported being
in the classroom for less than 3 years. Despite the disproportionate number of novice
teachers at this school, all teachers encountered some novelty during the initial year of the
project, as they were faced with orienting themselves to new facilities, new colleagues, and,
for many, a new student population.

The aquarium, located in an urban center in California, serves more than 1 million visitors
per year including nearly 250,000 schoolchildren. The education department consisted of an
education director, seven full-time staff, and numerous part-time staff and volunteers. The
aquarium instructors are responsible for the development and implementation of a variety
of educational programs, including aquarium-based classes and auditorium programs for
visiting school groups and preschool classes, family programs, and a “mobile aquarium” that
takes touch tanks to schools across the region. All seven of the full-time staff participated
in the King Elementary School collaboration. One of the educators served as the program
coordinator for the collaboration and the remaining aquarium instructors were assigned a
particular grade level (K–5) that they would work with over the school year.

The broad goal for this collaboration project was to utilize aquarium resources to enhance
science education at the neighboring elementary school. The proximity of the school to the
aquarium (a 15-minute walk) made the collaboration even more desirable, as it reduced
logistical concerns (such as transportation) and, more importantly, exemplified participation
and partnership within this urban community.

As part of this program, all classes were given free access to the aquarium, including
entry to the aquarium, as well as additional aquarium programming (classes, tours, etc.)
which would normally require a fee. A second component of the collaboration included
the implementation of an aquarium outreach program whereby aquarium instructors visited
each classroom approximately eight times over the course of the year, providing 30- to
50-minute science lessons at the school site. Although most of these lessons were related
to marine science, efforts were also made to align them with the state science standards.
All classes at the school were required to participate in these aquarium outreach lessons.
In addition to these two main components, the arrangement provided free access to the
aquarium for the teachers (free family memberships), as well as reduced cost admissions
for student families. The aquarium instructors also participated in other events at the school
site, such as open house and back-to-school night.
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METHODS

The primary objective of this exploratory investigation was to establish a better under-
standing of the development of a collaboration or partnership between a school and an ISI.
Three questions were used to guide the investigation:

1. How do stakeholders react and adjust to the implementation of a new school–ISI
collaboration? In particular, in what ways do the cultures of school and aquarium
influence the implementation of this new collaborative effort?

2. What are the characteristics of the collaboration that contribute to its stability and
success over time?

3. In what ways did the program impact stakeholders and students?

An embedded case study approach (Yin, 1994), involving multiple units of analysis, was
used to examine the implementation of the collaboration and its impact on teachers and
students. This approach allowed for examination of these subunits of analysis (e.g., teachers
and aquarium instructors), making it possible to better describe the complexities of the case
and subsequently improve study validity. Standardized open-ended interviews, consisting
of specific questions followed by deeper probing (Gall, Borg, & Gall, 1996; Patton, 1990),
were used to gather information from teachers, administrators, aquarium instructors, and
program coordinators in the spring of the first and second years of the project. Interviews
were conducted in the latter part of both the first and second years of the collaboration,
each generally lasted 30 minutes and was conducted at a time and place convenient to the
interviewee (either the school or the aquarium). Several teachers were unable to meet with
the researcher in person for these interviews, but they were able to respond via a survey
consisting of open-ended questions similar to those posed in the interviews. More than 50
school and aquarium educator interviews (or open-ended surveys) were conducted over the
2-year period.

This particular situation provided a unique opportunity to examine the development and
refinement of a school–ISI partnership from the ground up. Few published studies have
examined in detail such interactions between formal and informal institutions, and the rapid
implementation and limited stakeholder involvement in linking school and community part-
ner, as encountered in this case, are not uncommon occurrences in this author’s experiences.

Interview protocols for the two primary groups of stakeholders (teachers and aquarium
instructors) shared similar questions across five categories: science planning, lesson suc-
cess, other components of the collaboration, impacts, and suggestions for improvement.
Science planning questions provided information related to teachers’ frequency of science
instruction, as well as their curricular choices related to science, including both their school
curriculum and the aquarium-led outreach lessons. Aquarium instructors were asked similar
questions regarding their preparation of the outreach lessons. Stakeholders were asked to
talk about the success of the outreach lessons (e.g., “How might you rate the success of
these aquarium sessions? What makes you say so? Were there lessons you might consider
‘unsuccessful’? Why do you think they did not work?”) Another set of questions posed to
the classroom teachers only required them to comment on other aspects of the collabora-
tion, including frequency of field trips to the aquarium, as well as the kind of activities they
were likely to do there. Another set of questions for both groups of stakeholders asked them
to comment on program impact for all involved, including students, classroom teachers, and
aquarium instructors. Finally, both aquarium instructors and classroom teachers were asked
to provide suggestions for improving the collaboration and suggestions to colleagues who
might be embarking in a similar collaboration. These suggestions to colleagues provided
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additional insights into how participants adjusted to the program and what they felt was im-
portant for creating a successful collaboration. Protocols for teacher and aquarium educator
interviews are provided in Appendices A and B.

Interviews were conducted by the researcher, recorded via audiotape and transcribed
to text. Open coding was initially used to identify recurring themes and patterns obtained
from among the classroom teachers and aquarium instructors (Strauss & Corbin, 1998).
This qualitative method involved careful examination of the interview transcripts to expose
the patterns of ideas and meanings found within the data. Wenger’s (1998) concept of
community of practice was then used to help organize and reframe these data as a way to
better describe the implementation of the program (Research Questions 1 and 2). Although
this is principally a qualitative analysis, frequencies of some responses are reported to
further emphasize observed outcomes where appropriate.

The analysis presented is derived from the detailed responses of the different stakehold-
ers involved in the school–aquarium collaboration. As such, the validity of the findings that
emerged from this qualitative analysis was achieved primarily through the triangulation of
multiple data sources (Patton, 1990). Comments obtained from members of both institutions
(the school and the aquarium) at different times during the life of the project (Year 1 and
Year 2) revealed convergent data that were used to effectively describe and provide perspec-
tive on the case examined here. Validity was also supported via member checks conducted
throughout the project (Isaac & Michael, 1997). Preliminary evaluation reports were used
during both years of the study to provide information to participating stakeholders and
subsequently gather their feedback regarding the credibility of the findings. Several of
the participating educators were also invited to examine the final manuscript to determine
whether the analysis and theoretical explanations were consistent with their experiences.

Unlike investigations aligned with more quantitative or experimental traditions, natural-
istic inquiry relies more heavily on the insight and interpretations of the researcher as well
as his or her ability to gain access to the culture(s) being studied (Isaac & Michael, 1997;
Patton, 1990). Although not a direct participant in the activities of this collaboration, the
researcher was able to use his experiences as both a former teacher and a former museum
educator to effectively gain entry into these two communities. Such expertise does not
eliminate the need for validity checks but rather provides the potential for examining the
complexities and perspectives of both groups in a more evenhanded manner.

FINDINGS

Characteristics of Communities of Practice

Responses from the aquarium instructors and the classroom teachers revealed important
characteristics of these two communities of practice. Although it is not surprising that each
group of educators functions within a somewhat different context, it is important to note
the differences as these have the potential to serve as boundaries between communities,
thereby limiting effective connection between practices.

Overview of School Community. King Elementary School first opened its doors in the
fall of 2004, about the time of the institution of the new partnership with the aquarium.
During this time, teachers found themselves acclimating to a new school and, for some,
a different student population compared with those that they had worked with in the past.
Much of their energy went into familiarizing themselves with the new facilities and their
new colleagues. All of the teachers at the school had full teaching credentials, although
they had different numbers of years of experience.
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Like many elementary schoolteachers across the country, these teachers continue to
face the pressures of accountability for student achievement within a test-driven curricu-
lum. They are aware of the importance of teaching all subjects but are required to fol-
low regimented language arts and mathematics curricula that take up at least half of the
day’s instructional time. This crowded curriculum, in turn, leads to real-time constraints
that limit instruction in other areas, such as science, social studies, health, and the arts.
Teachers at King Elementary typically reported teaching science 1 day each week for
30–60 minutes. While some teachers have recognized the need to blend science into the
language arts curriculum, many admitted that this is not always feasible, based on discon-
tinuity between language arts themes and science standards for a particular grade. One
teacher explained,

It’s really been kind of a stretch [linking to standards] because the solar system doesn’t have
too much of a link to the aquarium. They did do a lunar cycle thing on tides. With energy
there was a big stretch too, I mean it’s really hard to link 3rd grade [science] curriculum to
the aquarium objectives. (Teacher 11, Year 2)

Nearly all of the teachers interviewed (90%) indicated that curriculum demands and sub-
sequent time constraints limited their ability to teach science. The lack of time only ex-
acerbated the challenges of teaching science, as hands-on approaches require extra time
for preparation or even reviewing the content in cases in which the subject matter is less
familiar. Some felt the aquarium lessons reduced the time pressure:

I think it [the classroom lessons] released a lot of my time from having to prepare different
experiments or do different things. So that hour I was able to spend teaching content, and
she kind of like did the application or follow-up piece. (Teacher 13, Year 2)

Nevertheless, when asked about how the aquarium-led science sessions fit into their cur-
riculum, many of the teachers saw them as additions or enhancements to their curriculum.
The primary responsibility for instruction in science (as with all other subjects) remained
with the teacher:

As the teachers, we will provide the majority of the instruction, or at least give the stu-
dents a handful of background information. By the time they get to that classroom, it’s a
really good chance to review and reinforce those ideas. And then allow them to apply it.
(Teacher 3, Year 2)

Overview of Aquarium Community. As mentioned, each instructor was assigned to
a different grade level at King Elementary and worked with those particular teachers to
develop and deliver relevant science lessons. Understanding the dynamics of the partnership
therefore requires understanding the characteristics of the aquarium instructors’ community
of practice.

These aquarium instructors are involved in a variety of activities and projects from day
to day and have been trained to lead many different educational programs. All regularly
teach educational programs at the aquarium developed for visiting school groups that take
place in a special classroom or the aquarium auditorium. Instructors make use of many
artifacts, biological specimens, models, and other objects to engage students and deliver
marine science content. Most of the interactions that the instructors have with students and
teachers at the aquarium are limited to one-time occurrences: classes come in for a 30- to
50-minute presentation, the instructor delivers the lesson, and the class leaves. These same
activities will be presented to many other groups, so unlike elementary schoolteachers,
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who may present the same lesson from year to year, the instructors repeat the same lessons
numerous times, within the span of months or weeks. This repetition allows them to
refine the lesson and learn how to adapt it to audiences of learners. However, it may also
preclude them from developing instructional sequences that allows for reinforcement of
those concepts with a group of learners over time.

Like the elementary schoolteachers, the aquarium instructors face time constraints, as
the same small group of instructors who lead school programs also oversee educational
programs for the general public and assist with the training of education volunteers. The
partnership with King Elementary, which included the development of new grade-specific
lessons, added to this already crowded list of multiple responsibilities that was not signifi-
cantly altered to accommodate the changes:

We are already doing so much here. Could they just come to the aquarium and do classes
here? The lack of feedback made it seem that the efforts weren’t appreciated. . . . Other
responsibilities definitely suffered. I haven’t had any time to work on a new school program
due next fall. The program was an additional strain, on top of everything else. (Aquarium
Instructor 2, Year 1)

Other instructors indicated that although the new partnership did take time away from
development or maintenance of other programs, it did provide another outlet for new and
creative instructional approaches.

Unlike the elementary schoolteachers, the instructors joined the aquarium with a variety
of backgrounds. All have strong science (biology or marine biology) backgrounds, although
they often had limited formal educational training. Nevertheless, these instructors recognize
the importance of teaching and communicating positive attitudes toward science and the
environment. One instructor commented that she liked “getting kids excited. I enjoy most
the look on their face when they learn something new, amazing, unbelievable. I like to
shock and excite the kids with this new information” (Aquarium Instructor 8, Year 1).
Another instructor remarked that she wanted to “help students to become stewards of the
ocean. I have a passion for the ocean, and I want to tell everyone about it, to help them
see its importance, and the importance of caring for it” (Aquarium Instructor 5, Year 1).
Such affective objectives are an important part of the aquarium instructors’ motivation for
teaching—working in a nonschool setting may allow these objectives to occupy a more
prominent place in their practice.

In describing this community of aquarium instructors, it is important to note that much of
their practice involves providing formal presentations to school groups or general visitors.
These presentations, whether conducted in school-like settings such as the aquarium class-
room or auditorium, or on the aquarium floor, as mini-lectures, or one-on-one discussions,
follow a somewhat defined structure. Thus, although the context is quite different than the
typical classroom, the practice of this community of aquarium instructors is more akin to
formal instruction rather than informal or free-choice learning. Screven (1986) categorizes
informal learning as typically self-paced, voluntary, and exploratory. Informal learning is
always learner-centered—the learner chooses to observe, discuss, or participate in whatever
way he or she sees fit. Falk and Dierking (2000) typically refer such learning as free-choice
learning, emphasizing the importance of the individual’s interest and motivation in this
learning context. These aquarium instructors are not really promoting learner choice, as
students are presented a particular topic and do not really have the ability to choose whether
or not they will be a part of the audience of learners. This does not devalue the practice of
the aquarium instructors but simply clarifies what it is that they do. A comparison of these
different communities of practice is summarized in Table 1.
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TABLE 1
Characteristics of the Two Communities of Practice

Elementary Teachers Aquarium Instructors

Pressures of accountability, test-driven
curriculum

Content guides instruction, desire to inspire
or excite students

Face a crowded, multisubject curriculum,
emphasis on reading, language arts, and
mathematics

Conduct only science instruction,
object-based approaches

Teach a variety of subjects, may or may not
be comfortable teaching science

Comfortable and excited about teaching
science; most come from a science
background but have limited educational
training

Work with same students over the course of
a year

Work with students and teachers on a
limited basis, typically a one-shot
encounter

Responsibilities are focused on a specific
group of learners with specific desired
outcomes

Responsibilities are split among multiple
programs for a variety of learners

New aquarium-led lessons are an addition
to their science curriculum

Partnership activities added to already
heavy load of responsibilities for a small
group of instructors

Challenges of Collaboration

Communication Between Communities. Both aquarium instructors and teachers fre-
quently cited communication difficulties when asked about challenges or weaknesses of
different aspects of the partnership. In fact, more than two thirds of the teachers (interviewed
in Year 2) suggested that communication was a critical piece necessary for collaboration
success. Fortunately, and perhaps not surprisingly, these communication issues diminished
as the partnership grew.

At the end of the first year, teachers indicated that they frequently were not sure of what to
expect during the school-based aquarium lessons, especially during the first year. However,
most were pleased with the lessons that were conducted. One commented, “I really had no
clue what to expect. I just wanted to wait and see—I was pleasantly surprised” (Teacher 9,
Year 1).

Teachers often expressed concern over not receiving a fleshed out lesson plan prior to
the session, as this would have allowed them to preteach or address potentially difficult
vocabulary ahead of time:

I would have liked to have gone over the lesson before [the visit], to make sure that students
know the vocabulary and basic ideas. If I’d been able to see the plans, I would have been
able to review it before. (Teacher 13, Year 1)

We often get our lessons late. And like everyone else’s schedule is busy, I know and theirs
as well. But if we get an email on Friday, and [the instructor is] going to teach it on Tuesday,
it doesn’t give us enough time to give feedback. . . . If we want to read them, digest it, make
changes, give it back to [the instructor] to make changes, you’re looking at a two-week
cycle. (Teacher 18, Year 2)

Although a schedule of topics was provided to the aquarium instructors early in the year as
they developed lessons for the classes, this timing of the topics did not always match the
timing of the curriculum, which decreased the potential impact of the lessons.
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The aquarium instructors expressed similar concerns related to communication. Several
instructors expressed some frustration about challenges in communicating with teachers,
or a lack of feedback on lessons:

I was actually less inclined to bug them this year because I knew that maybe I wasn’t going
to get much of a response anyway. They really didn’t seem to care either way whether or not
we were [communicating] back and forth. And I’m sure they would care, and the attention
is fine, but . . . even when I sent the lesson, and said “How was this?” I didn’t always get a
response. (Aquarium Instructor 9, Year 2)

Even in instances when lesson plans were provided to teachers well in advance of the
classroom lesson, instructors reported not hearing back from the teachers before the day of
the lesson:

I think that they’ve got alot going on there. But I wish that we could somehow work it out so
that we can have more communication with them. I think that would only strengthen things.
We could create lessons that we know would fit and, that we know that they’ve already
talked about, at least the day before, the week before. (Aquarium Instructor 6, Year 2)

Aquarium instructors expressed concerns about repeating topics that had been addressed
earlier in the semester (without their knowledge) and also described situations when school
schedules changed and forced the cancellation and rescheduling of planned sessions. During
the first year of implementation, all of the instructors felt that they would be better able to
meet teachers’ needs if they were able to speak with them. However, there was little time
available during the classroom sessions and no other time initially set aside for this within
either the teachers’ schedule or the instructors’ schedule.

The lack of feedback from the elementary schoolteachers also contributed to instructor
concerns that these programs might not be appreciated or valued by the teachers and were
just another requirement or hassle in the teacher’s already busy day:

I wish I really knew more, really what they thought. I really wish I knew, you know. Is this
helpful to them? Is it a pain in their schedule? Are they just being nice in their evaluations?
(Aquarium Instructor 9, Year 2)

In the beginning, we wanted to be sure that they wanted us there. We wanted them to see
us as a resource, not a hindrance. I hoped that they would provide some insights in how
the class operates, what works, what doesn’t, so we could better serve the students. I hoped
that they would value the partnership. (Aquarium coordinator, Year 1)

Although teacher interviews did not generally support this instructor concern, they did
reveal that many teachers’ were hesitant to provide feedback for the program:

I don’t feel like it’s my place to say it [referring to program critique]. I just feel very
fortunate at this point that they are here offering anything at all. So to say, Oh, I think you
should do it this way, is just like, I don’t know. (Teacher 13, Year 2)

I mean they were giving us the world, and I mean [to say] “he didn’t bring us a barometer.”
Well how ungrateful does that sound? I mean it sounds awful. (Teacher 18, Year 2)

Teachers clearly understood how fortunate they and their students were to have free ac-
cess to the resources of the instructors and aquarium overall; providing critiques for the
sessions or aspects of the partnership, no matter how constructive, might make them seem
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unappreciative. These “gift horse” concerns were common among the teachers and seemed
to contribute, at least, in part, to some of the barriers to communication between these two
groups.

The challenges of communication, especially during the first year, can also be attributed,
in part, to the teachers’ efforts to become accustomed to the new school, new colleagues,
and, in some cases, new procedures. In other words, they were engaged in the development
(or redevelopment) of a community of practice. Teachers openly admitted that these efforts
took time and initially impacted their efforts to touch base with aquarium staff:

There was not as much collaboration [last year] I think because we were a new school and
there was so much going on. Sometimes they would send us surveys and stuff and then I
was able to procrastinate in giving the feedback. . . . (Teacher 11, Year 2)

Instructional Expectations. Closely connected to the issues of communication between
school and aquarium instructors were discontinuities in partnership expectations. Teachers
clearly valued the aquarium-led lesson plans for their use of realia or “hands-on” materials
that they otherwise could not obtain or would not have time to set up:

I think definitely the realia that was brought in [made the sessions successful]. The resources
that they had allowed the students to see science concretely in front of them. (Teacher 10,
Year 2)

I think they do a lot of hands-on . . . they spend so much more time than I can try to do. That
is why I don’t do it. For science, to make it work, you have to—it is very labor intensive.
(Teacher 17, Year 2)

Teachers felt that these lessons would provide students with learning opportunities that
they could not provide themselves. When aquarium instructors did not live up to these
expectations, teachers were disappointed:

You know we have a lot of curriculum to teach, and our hope was to kind of say, “OK these
are the things we need to cover. . . . What do you have? What can you bring to us?” . . . But
we needed to tell [the instructor] what we wanted. . . . I’m a new teacher, so I don’t have a
wealth of science knowledge. So I don’t have the ability to sit here and say, OK we need to
do this and this and this. I think that that’s what was missing. . . . We really want someone
to say you know what, this is what I’m going to do, or you know, now I have your plans,
let me go back and come up with something that’s really great. (Teacher 18, Year 2)

Conversation within this teacher community of practice only exacerbated the situation,
leading to comparisons between different sessions led by different aquarium instructors
and regret that their students were being short-changed.

Conflicting Practice. Although a lack of communication and predetermined expectations
served to reinforce boundaries between the two communities involved in this partnership,
some of the inherent differences in practice also proved to be a challenge in fostering collab-
oration. For instance, standards, test scores, and a regimented language arts curriculum were
important driving factors in curriculum planning and lesson design for the teachers of King
Elementary School. Programs created and taught by aquarium instructors (at least prior to
the partnership) were developed with attention to marine science content, as driven by the
aquarium’s educational mission, and to some extent, creating an activity that would evoke
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a positive affective response (i.e., get kids excited about the ocean). Another conflict that
became apparent was how community members respond to time constraints. For aquarium
instructors, prioritization of projects was often determined by due date. Recall that the King
Elementary School partnership was only one of many different responsibilities each of the
aquarium instructors was assigned to. This meant that lessons developed for the partnership
program might not be completed much before the actual scheduled day for the lesson.
This caused some tension for teachers, who often reported not being able to prepare their
students for the aquarium session because they did not know what was coming, other than
a broad science topic. Although lessons were ultimately completed, and seen as positive
additions to the curriculum, the different ways that projects were prioritized—by due date
for the aquarium instructors or by testing weight for the teachers—potentially diminished
the value of a learning experience that might otherwise have been more effectively linked
to the overall curriculum.

Creating Commonalities in Practice

Although the introduction of this collaboration between the school and the ISI did not
dramatically alter the communities of practice of the teachers or aquarium instructors,
it has prompted changes within each community and the assimilation of new practices.
According to Wenger (1998), participant engagement in both communities (school and
aquarium) creates an overlap between practices, with each community still retaining its
own enterprises and practices. In the case of this partnership, the overlap can be identified
in terms of emerging mutual engagement, joint enterprise, and shared repertoire.

Mutual Engagement. By the end of the second year, the aquarium sessions (science
lessons led by aquarium instructors at the school) had become part of the fabric of practice
for both teachers and aquarium instructors. All teachers interviewed reported great student
enthusiasm for visiting the “aquarium room” or “science room” on those days. This enthu-
siasm seemed to help drive both teacher and instructor buy-in for this activity. Members of
both communities were also engaged in new activities in support of the new collaboration in
addition to their preexisting responsibilities as teachers or instructors. These new activities
and shared experiences are described in Table 2.

Joint Enterprise. Over the course of the first 2 years of the partnership, members from
both communities gradually became more aware of how the aquarium sessions and the
partnership overall would best serve the students at King Elementary School. For most
teachers and aquarium instructors, their collaborative efforts provided supplemental science
instruction that engages students and builds on science topics previously introduced in the
class. Teachers remarked how the aquarium lessons reinforced topics, providing real-life
connections, often (but not always) using the ocean as a unifying theme:

They were able to explain in scientific terminology what they learned and how was it relevant
to their [the students’] everyday life. . . . When reviewing the concepts and vocabulary that
they learned, they said, “Oh! I remember when we learned [that] from the aquarium lesson.”
They were able to recall the experiments and found the connection to each. (Teacher 17,
Year 1)

Several also commented on the improvement of students’ academic language. “. . . I can
hear the vocabulary. By reinforcing what they learn here, they are more comfortable using
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TABLE 2
Examples of Mutual Engagement Within the Collaboration

Mutual Activity Classroom Teachers Aquarium Instructors

Preparation for science
lessons

“Knowing [the plan] two or
three months in advance
as opposed to a couple
weeks in advance
helped. . . . I was able to
reinforce concepts better
knowing way in advance
what we’d be covering.”
(Teacher 11, Year 2)

“We decided on weather
and chemistry. . . . Then
I got to weather and
said, hmmm, because
we have their [language
arts] book, and figured
some weather lessons
[would connect].”
(Aquarium Instructor 9,
Year 2)

Communication with
collaborators

“We met with them at the
beginning of the school
year, and that really
helped us to get
organized, and we
planned everything out.”
(Teacher 5, Year 2)

“We were better at getting
back to each other, and
sending lessons back
and forth and just having
a collaboration on that.
The meetings helped the
whole time.” (Aquarium
Instructor 7, Year 2)

vocabulary and the concepts we’ve learned in our class [during the aquarium sessions]”
(Teacher 3, Year 2).

Because teachers and aquarium instructors worked in grade-level teams, however, the
joint enterprise negotiated for each grade level differed slightly. For instance, for third
graders, teachers expressed an interest in having the aquarium present a lesson on prisms
because this was a topic they knew little of and had no time to address. For that grade-level
team, then, aquarium sessions supported a joint enterprise for introducing new science
content rather than reinforcing content already addressed.

Another shared, but perhaps understated, goal of the partnership became providing
students with new opportunities and enthusiasm for learning science. When asked to explain
how the partnership impacted students, teachers and aquarium instructors often referred to
the student interest and excitement during the lessons. Providing opportunities for students
who might otherwise not be exposed to these experiences became an important joint
enterprise for both communities:

They just get really excited, you know, so you can see it, with their understanding, with the
hands-on stuff. (Aquarium Instructor 5, Year 2)

I think it has given them the experiences that I don’t think they would normally get. I don’t
know how many of the families would take them down very often. I know that after the
first few visits more and more of my kids have been talking about going with their families
and they have been down there. (Teacher 6, Year 2)

Shared Repertoire. As the partnership grew, so did a shared repertoire that helped fa-
cilitate the overlap in practices. These resources supported both aquarium instructors and
teachers in making sense of what the partnership would (and would not) do. Several re-
sources were developed or strengthened to facilitate easier communication between the two
groups. Teachers and aquarium instructors both reported greater success in e-mail commu-
nication. As mentioned, the biannual meetings between instructors and teachers, typically
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conducted in September and January, also became an important resource for sharing con-
cerns and new ideas for the science lessons. Content standard documents, science textbooks,
and the language arts curriculum, already part of the teachers’ repertoire of instructional
materials, became an important component of the aquarium instructors’ efforts to develop
meaningful lessons that would also meet school or district requirements and connect with
preexisting unit plans. The aquarium session lesson plans themselves also became part of
this shared repertoire. By virtue of repetition, teachers felt more comfortable when lessons
were repeated during the second year, as they knew what to expect and had a better idea of
how the lessons might connect with their curriculum:

We’re not going at it blind like we were last year—last year was sort of trial by error. We’ve
been through it once, and now we’ve seen the outcomes, seen some of the strengths and
mistakes we made last time. (Teacher 3, Year 2)

Furthermore, at the suggestion of the teachers, the aquarium instructors adopted a district-
standard lesson plan format when creating or refining lesson plans. This minor change
was fairly easy for the aquarium instructors to incorporate, and teachers remarked that this
modified format, which was already familiar to them, made it easier to utilize and plan for
the aquarium-led sessions:

This year we had a lesson plan format the same way that [the University] teaches the
students that are preparing to become a teacher, the district actually asks us for a formal
lesson plan format. The [Aquarium] was very good at adapting that lesson plan. With all
the structure with . . . with all the input and those steps, when you receive a lesson plan,
you see all the steps that they are going to follow. (Teacher 2, Year 2)

This year we were working with a set lesson plan, a set format which was kind of derived
from their templates that they use and terms and concepts that we’re familiar with as well
so it was a good way to kind of meet in the middle. The intent of that was sort of to have a
similar language so we knew what was really going on. (Aquarium Coordinator, Year 2)

Although each community of practice had its own set of resources or strategies, the shared
repertoire described here evolved in support of the activities and goals of the growing
partnership.

Facilitating Overlap

If we reframe this collaboration as an overlap between two communities of practice
(urban elementary schoolteachers and aquarium instructors), then according to Wenger
(1998), we should be able to point to particular boundary objects or artifacts that enabled
a successful connection. In addition, we must also consider what role brokering—those
connections provided by people—played in facilitating this overlap.

Boundary Objects. Much of the effort of this collaboration centered on the integration
of aquarium instructor-led science lessons into the curriculum and general routine of the
elementary schoolteachers. As such, most of the boundary objects are related to that aspect
of the program.

Formatted Lesson Plans. As mentioned, the lesson plans produced by the aquarium
instructors, with feedback from the teachers, became a key component of practice for both
communities. Teachers valued the use of hands-on activities and the introduction of “real
stuff” to engage students in these activities: “What I liked most was the hands on. They
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actually got to do things. The last lesson that they did was the five senses. They were
actually doing things at the different stations, experiencing different things” (Teacher 5,
Year 2).

Most also reported, by the end of Year 2, that the lessons fit quite well with their classroom
curriculum. These lessons, formatted in a district-recommended style, became an important
resource in gaining teacher buy-in and strengthening the partnership.

Biannual Meetings. These recurring meetings, begun in the second year of the partner-
ship, were frequently mentioned as a critical component of curriculum planning. Aquarium
instructors and classroom teachers had time to map out the science curriculum for the
semester or entire school year and examine how the aquarium would best support those
plans: “Now this year, since we had that meeting at the beginning of the year, we were all
on the same page, we were teaching the right things. I feel like we’re actually in lockstep
together” (Teacher 1, Year 2).

The “Aquarium Room.” All of the sessions led by aquarium instructors at the school site
were conducted in a special classroom, equipped with materials and equipment provided
by the aquarium. For students, this was a special place, often referred to by teachers and
students as “the science room” or “the aquarium room.” Although the new setting might
have initially led to some novelty effects that interfered with learning goals, it came to
represent a special event or opportunity that students looked forward to (not unlike the
anticipation of a field trip). For instructors, it served as a home base or controllable space
that they could set up and rearrange as necessary in preparing for the lessons. This space,
part school, part aquarium, provided a unique connection between the culture and practice
within each community.

The Aquarium. Unlike the boundary objects described so far, the aquarium was not
developed specifically in support of the partnership. However, the site became a source
of common experience critical to the functioning of the partnership. Teachers recognized
the unique opportunity to be able to use the site as often as they wished throughout
the year, and many even felt obligated to take advantage of this even if they were not
sure how to use it. Teachers often looked to the special add-on programs offered by the
aquarium (e.g., on-site programs or auditorium presentations) as key components of the
trip. Recognizing this, the aquarium coordinator created a listing of programs available
for each grade level, recommending particular programs for different grade levels so as
to avoid potential overlap from one grade level to another, from year to year. Also, to
create continuity between the aquarium visits and the instructor-led sessions at the school,
aquarium instructors often made arrangements to meet their classes as they came to the
aquarium, and, in some cases, they were able to conduct the aquarium on-site programs as
well. As teachers began to think about how to take advantage of the aquarium visits, they
called upon instructors to help devise other on-site activities that might connect to topics
discussed during the sessions back at the school. In this way, the aquarium, which had
always served as an educational backdrop for the aquarium instructors, began to become a
part of the elementary schoolteacher’s instructional toolbox as well.

Program Evaluation. Data collected during Years 1 and 2 of the partnership were used
in part as a formative assessment to inform partnership progress. These data, obtained pri-
marily via interview of both aquarium instructors and teachers, provided both communities
with an outlet for expressing their satisfaction, concerns, and disappointments with the pro-
gram. Both groups seemed more comfortable speaking to a third party, confidentially, rather
than confronting the members of the other community directly. By Year 2, both teachers
and aquarium instructors generally seemed comfortable with evaluation, understanding that
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they were not being judged but rather that the evaluation was a resource they could shape
to continue to improve the program.

Brokers. Connections between the school and the aquarium were also fostered by sev-
eral key individuals who helped mediate interactions and introduce components of one
community to the other.

Aquarium Coordinator. This position was probably the most critical in brokering the
overlap between the aquarium and the school. The coordinator had multiple roles, including
assisting aquarium instructors in their development of lesson, facilitating communication
between instructors and teachers (both individually and through the coordination of the
biannual meetings), and serving as an additional resource and point of contact for teachers
who had questions about aquarium programs or even marine science content. Her presence
at the school, assisting aquarium instructors, talking with teachers, and participating in
school events such as open house and Read Across America day, helped foster an aquarium
presence at the school site. This, in turn, placed another friendly face on the collaboration
and helped many of the teachers see the benefits of the aquarium-led lessons and think
about how best to use the resources of that institution.

Teacher Enthusiasts. It is important to note that although a community of practice may
share common routines and goals, a diversity of perspectives coexist with that community.
As the collaboration progressed, several teachers emerged as “aquarium enthusiasts.” These
teachers assisted the aquarium instructors and the program coordinator in getting feedback
from the other teachers at the school. They also participated in other family and professional
development programs offered by the aquarium. This is not to say that “nonenthusiasts”
had negative perceptions of the program but rather that the aquarium staff recognized the
enthusiasts as points of contact and resources to help guide the development of lessons or
other program components.

Evaluator. As mentioned, the evaluation seemed to play an important role in facilitating
overlap between these two communities of practice. Because of this, the evaluator might
also be identified as a broker in connecting these two communities. His experience as both
a teacher and a museum educator also made it possible for him to empathize with members
of both communities, possibly helping them to express themselves more openly.

Impacts of the Collaboration

The case described here would seem to indicate that the formation of an overlap between
two potentially disparate cultures was necessary for creating and sustaining a collaborative
relationship. However, it is also apparent that these shared experiences and participation in
a different community of practice (school or aquarium) led to additional impacts on both
teachers and aquarium instructors and their respective practices.

Teacher Impacts

Increased Science Instruction. Science was certainly given a more prominent role in
the curriculum as a result of the partnership. More than 40% of teachers readily admitted
that the regular scheduling of the aquarium outreach sessions ensured that they made time
for science, given the mandated language arts and mathematics instructional time. Yet,
most teachers indicated that the aquarium science sessions were not a replacement for their
science instruction but were seen as an application of science topics that they had introduced
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in class. Thus, if an aquarium outreach session was scheduled for a certain date, teachers
knew they needed to make time to introduce vocabulary and fundamental science ideas
prior to that visit. In those instances, science instruction took priority over other aspects of
their curriculum:

One of the perks of being paired up with the Aquarium is that we’ve committed dates with
the Aquarium when we would cover certain materials. We said, “OK for these dates in this
month, [she’ll] be teaching a lesson on underwater volcanoes or something to do with earth
science,” so we knew by that date, we needed to have this information covered so the kids
wouldn’t be going in cold. So it kind of helped us out. (Teacher 3, Year 2)

It kept me on track, knowing that I was going to have this extension class coming up in
three weeks. . . . (Teacher 18, Year 2)

Working with the aquarium encourages us to have science in the curriculum—it’s so
crowded, we might not otherwise. It’s also another thing we don’t have to organize—it’s
great to be able to use that [resource]. (Teacher 7, Year 2)

Several teachers did remark that the relationship with the aquarium had limited impact
on the frequency of their science instruction, as they were already teaching science on a
fairly regular basis. For instance, a fifth-grade teacher explained that he had been a science
specialist at his previous school and currently taught science two to three times a week
already (Teacher 14, Year 2). Another exception to this increase in science instruction was
the kindergarten classes, as several of the teachers for this grade level expressed concern
that changes in their required curriculum left even less room for science than in the previous
year. This did not seem to diminish their enthusiasm for the program, however.

Reflection on Instructional Approaches. Many of the elementary schoolteachers ex-
plained that having the opportunity to observe and participate in the aquarium’s science
outreach lessons impacted the way they thought about teaching science. Their knowledge
of marine science had improved, as many of the aquarium-led lessons put a marine science
“spin” on standards-based topics such as life cycles, adaptation, and food webs. Teachers
explained that observing their students in these special classes also provided a better un-
derstanding or affirmation of the power of hands-on instruction to engage students. One
teacher explained,

It gave me wonderful ideas on how to get students to extend their learning in the class-
room. . . . We were given practical, thought-provoking lessons that could be implemented
in class to extend the learning. I really enjoyed implementing those lessons and getting over
my fear of providing students with more open-ended opportunities. (Teacher 13, Year 1)

Others commented how it helped them to rediscover the importance of realia and hands-on
science:

I really liked the way they use manipulatives, they come in with a lot of materials, but in a
way it was something that I already knew. I wasn’t necessarily doing it as much as I’d like,
but it was more encouragement to do it. You see how well it works and how well it sticks
with the students when you actually use it. (Teacher 3, Year 2)

It made me want to use more realia with my lessons and take a hands-on approach more
often. (Teacher 11, Year 1)

[The aquarium lessons] forced me to be a little more hands on in the classroom. . . . It
couldn’t be just textbook, it had to be more show and tell. (Teacher 16, Year 2)
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Role of Aquarium as a Learning Site. Another potentially important impact on instruc-
tion was a shift in perspective of the role of the aquarium site in supporting instruction.
Several teachers explained that since they had easy access (free admission, walking dis-
tance), they could think about a field trip to the aquarium as more than a “one-time event.”
Because the class could return at any time, visits could be focused on a particular ex-
hibit or hall, creating more in-depth experiences than a typical one-time visit. One teacher
suggested,

Not every kid [in the city] has the opportunity to go as many times as the teacher decides
to take them to the aquarium and then explore [specific] sections . . . [in other schools], if
you take kids to the aquarium, they just walk around and come back. (Teacher 2, Year 2)

Other teachers explained how this opened up new opportunities for instruction:

When I was at my other district and we got grants to come to the aquarium, it would just
be this quick run because we’d only come once and we quickly look at everything and
that would be it. It would never be like they got much depth. And that’s what I love about
this [program] . . . we can get into so much more detail than we ever did before. We could
say, “Today we’re just going to look . . . at these habitats and today we’re not going to pet
sharks, because you’ll have a chance to do that again.” So that’s been really nice. It’s nice
to not have to run around the whole aquarium in two hours. (Teacher 11, Year 2)

The last time we went, we gave the students two thinking maps for writing. One was for
expository writing, where they picked a tank and they filled in as many details as they
could with regards to the environment, the inhabitants, their behavior, and their outside
observations of the guests watching that tank. And the other one was a fantasy, so they
pulled elements from the tank, and they incorporated it into their fantasy story. . . . [This
trip] really forced them to sit and pick out the details. And they saw really cool things that
they didn’t see before. I would say I would do that with all the visits from now on, pick one
or two tanks and focus on that. (Teacher 10, Year 2)

Repeated visits and easy access to the site have helped these teachers to examine field trips
in a more meaningful way. Although all participating teachers did not necessarily share
this new perspective, its emergence among many of the teachers should be considered an
important step in the integration of the aquarium into the fabric of the school curriculum.

Several of the impacts described here (e.g., increased teaching time in the subject area,
reexamination of instructional strategies) mirror those reported by teachers involved in other
school–museum collaborations (David & Matthews, 1995; Randi Korn & Associates, 2007;
Ross, 2006). Yet, it is important to note that although most teachers perceive the program
as being a positive addition to the school, they are similarly aware of the limitations they
face in making the aquarium more prominent in their curriculum. Concerns of time, and
the extensive demands of the current curriculum, in which science plays a minor role,
result in many teachers expressing regret that they are not able to make better use of the
opportunities provided or provide the critique necessary to bring the program to the “next
level.”

Aquarium Instructor Impacts

Student Relationships. The aquarium instructors also benefited from the King Elemen-
tary School partnership by having the opportunity to develop a relationship with a specific
group of students over the course of a school year. Typically, informal educators who
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conduct formal lessons, either as part of an outreach program or as part of a school visit
to a museum site, do not work with the same students more than once. Instructors partici-
pating in this project worked with the same grade level for the entire year; they explained
that this prolonged interaction was helpful in several ways. Several aquarium instructors
also expressed how they enjoyed the interpersonal relationships with students and valued
the student feedback they received. They felt rewarded in the ability to see these students
progress over the course of an academic year. For instance, one instructor noted,

. . . they would ask me questions about who I am. You know, they want to know all about
you. . . . The letters would be like, do you have a car, do you have a license, would you
eat at home, what food you have in your refrigerator, you know stuff like that. So they
wanted to know about me, and a lot of them would ask me, do you speak Spanish? Did
your mom teach you Spanish? And I think they understand that I come from a very similar
background, and I think they see me, and they say well, this person has a really cool job and
eventually they’re going to figure out, well, “How did she get that cool job? I’m just like
her, you know, my family’s just the same . . . maybe I can be somebody like her.” (Aquarium
Instructor 8, Year 2)

Instructors also indicated that knowing the class allowed them in some cases to adjust their
instruction to meet the needs of the students in a way that they could not do for the other
lessons they taught to schools visiting the aquarium one time.

Understanding the Classroom Setting. Some instructors commented on how the expe-
rience helped them to better understand the broader challenges of urban teaching and the
elementary classroom:

I can definitely empathize more . . . and know that just because a student is mouthing off or
being that troublemaker or [that] discipline problems are happening there, there’s deeper
things that can be happening in that classroom space. It’s not just about them being quiet
and being respectful and listening, it can be a much deeper issue happening. (Aquarium
Instructor 2, Year 2)

Teaching as a Career. Another important outcome for some instructors was the contin-
ued consideration of education as a career path:

It’s been really good, I think, for my career, because it was something completely different,
something I didn’t anticipate when I got this job at all. It wasn’t even on the radar. I still
think about becoming a [classroom] teacher at some point, and then going into that world
has really helped me to think about that too. So it’s been really beneficial. (Aquarium
Instructor 5, Year 2)

For some, their perceptions of instructional challenges in the classroom reaffirmed their
decision to teach within an informal institution.

DISCUSSION

Reframing Collaboration

The concept of communities of practice, and overlap between such communities, provides
an additional perspective by which to describe and study the kind of partnerships or
collaborations seen between formal and informal science institutions. Such a framework,
as Wenger (1998) suggests, “acts as a guide about what to pay attention to, what difficulties
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to expect, and how to approach problems” (p. 9). By reframing a school–ISI collaboration in
terms of an overlap between two communities of practice, we have a better understanding of
the challenges that face a new partnership and the strategies that would lead to a successful
collaboration (thereby addressing the initial research questions for the study). As with any
educational program, there are different ways to define and monitor success. Although
student outcomes are clearly an important dimension of establishing the success of a
program, including the school–aquarium efforts described here, this study focused on how
the collaboration impacted the stakeholders responsible for student outcomes—the teachers
and the aquarium instructors. On the basis of the data presented here, it would seem that
this school–ISI partnership reached a level of stability over the span of this study whereby
members of both communities were able to effectively work and even thrive within the
overlap of practices that defined the collaboration.

The success of this venture can be attributed in part by stakeholders learning about
another community of practice. As teachers and aquarium instructors became more aware
of the differences in each others’ education practice, mutual engagement in the various
components of the partnership became more congruent and instructional expectations of
aquarium instructors and teachers, which were somewhat disconnected in early stages of
the collaboration, became more aligned. This is not to suggest that each community needed
to change the core components of its practice. For instance, the aquarium instructors
still attended to their multiple responsibilities and multiple deadlines, as this component
of their practice did not change. Rather, they recognized that their interactions with King
Elementary needed to follow a different time prioritization to meet the needs of the teachers.
Similarly, many teachers recognized that they needed to introduce key science concepts
and vocabulary prior to the outreach lessons. They found themselves devoting a little more
time to science as a consequence. These adjustments are evidence of the overlap between
communities of practice.

Although it may be tempting to attribute the differences between these two communities
of practice as indicative of an intersection of formal and informal learning, it is important
to remember that the aquarium instructors are essentially engaged in formal education,
both in their activities at the school site and in their normal instructional activities at
the aquarium. They use fairly traditional science teaching strategies in both venues, short
content-driven presentations with opportunities for hands-on interaction and other student
activities. Their approach is typically infused with much enthusiasm and unique realia
and instructional materials, yet there is a definite structure with specific expected learning
outcomes. This would not be considered “informal learning.” This does not, however,
diminish the importance or effectiveness of these educators, or the challenges inherent in
creating collaborations with schools. Rather, this study emphasizes that we must consider
how the context or practice of the instructors differs from that of the classroom teachers,
regardless of how it is labeled.

Ogawa, Crain, Loomis, and Ball (2008) have noted the importance of examining the
relationships between learning and the social contexts of formal organizations. In their
discussion, they encourage researchers to examine more closely the theoretical frameworks
that might more effectively describe the nature of these relationships, as well as the em-
pirical evidence that documents and supports such frameworks. The study presented here
furthers these recommendations by interpreting data collected throughout the initial stages
of the school–ISI collaboration through Wenger’s concept of communities of practice.
This “reframing” serves as a guide for researchers and practitioners in both settings to
help explain the challenges and successes of establishing a collaboration in support of
learning.
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Examining Outcomes

Student outcomes were not central to the research questions posited here, although
creating a joint enterprise of effective science education for the students at King Elementary
School was certainly an important part of the overlap between these two communities.
Teacher and instructor comments throughout the interviews indicated a perception that
students did indeed benefit from the program, although formal assessment of these impacts
has not yet been conducted, as this would be an important next step in the continuing
life of the program. Yet, although student impact is an underlying purpose for such a
collaboration, the analysis here suggests that it is also critical to examine the infrastructure
that will promote such impacts. Too often, the assessment of program implementation is
assumed to be something that program managers and participants do as part of their normal
action, yet this is typically very difficult to do (Stufflebeam & Shinkfield, 2008). To ignore
the challenges inherent in creating a functional overlap of two communities of practice
is to undermine the potential benefits of a unique collaboration, as well as the potential
for success. This investigation exposes these challenges and suggests that creating the
partnership, or more specifically, the effective overlap between communities of practice,
must be seen as a critical outcome in itself.

Although, as mentioned before, teachers and aquarium instructors maintained their sepa-
rate communities of practice, this investigation also revealed that the overlap did positively
impact perspectives and even practice within each community. Teachers consistently re-
marked on how the aquarium lessons reminded them of the importance of hands-on science
and encouraged them to reexamine their instruction. Teachers were also able to reexamine
their use of aquarium resources, with several moving toward new pedagogical approaches
in their use of field trips, approaches more consistent with those recommended by research.
Aquarium instructors developed a greater appreciation of the challenges and rewards of
working in an urban classroom setting. They recognized the cognitive and affective impact
of extended interactions with students (a change from the one-off programming they were
used to). Although some of these outcomes may not represent a change in practice, they cer-
tainly set the stage, across both institutions, for reflecting on and reevaluating what they do.

IMPLICATIONS FOR PRACTICE

The collaboration examined exemplifies the idea of learning as participation within a
community of practice (Lave & Wenger, 1991). In this case, cross-participation or overlap
between two communities of practice led to new perspectives and new experiences for all
involved—teachers, aquarium instructors, and students. Describing the partnership effort
in these terms reminds us that the development of a collaborative relationship between
two institutions is in itself a process of learning for participants from both institutions.
This echoes DeWitt and Osborne’s (2007) claim that recognizing the different contexts
that museum educators and teachers work within is a key step in helping these groups of
practitioners create effective educational programs.

The uniqueness of the relationships created between the members of the two communities
described in this investigation is fairly specific to this setting and this set of practices—
exporting or recreating this particular collaborative model between two other institutions
would not necessarily yield the same results. Furthermore, we must remember that com-
munities of practice are dynamic and may change with new participants, new mandates,
and new resources. For instance, as new members enter or original members leave these
communities of practice (due to relocation from other schools, reassignment of grade lev-
els or organizational roles), these communities are likely to undergo equilibration, which
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subsequently may impact the overlap established. Yet, although specific results may or may
not be generalizable to all settings, the theoretical perspective of overlapping communi-
ties of practice does provide a lens through which to assess and support the formation of
other ISI–school partnerships. Indeed, this study suggests that the successful collaboration
between schools and ISIs may rely on finding those components that facilitate boundary
crossing between the culture or practices of the ISI and those of the school.

Supporting Brokering

Brokering was clearly an important aspect of creating an overlap between the two com-
munities of practice described in this report. Providing time and resources for designated,
or even self-selected, members from both communities to take on this role would appear
to be critical for success. Furthermore, the introduction of a “neutral party,” an evaluator
or a facilitator, would support communication between these two communities when both
groups are still trying to define just how the collaboration and overlap community works
and what the other participants can bring to the table.

Identifying Boundary Objects

Although communication will likely always be challenging, the introduction of objects
or events that have common uses within both groups also has the ability to help teachers
and ISI educators to find common ground to advance the collaboration. Such boundary
objects may not be readily apparent to members of the communities (as with the formatted
lesson plans described in this case) and may reveal themselves as collaborative activities
take shape. Nevertheless, finding those things that both sets of stakeholders can refer to as
part of a “common language,” such as a curriculum guide, a feedback protocol, or even an
instructional space, is likely to improve the chances of a fruitful collaboration.

Communication

The importance of communication within and between these two communities of practice
was not particularly surprising. Most of the challenges of the implementation of the school–
aquarium collaboration, as described by teachers and aquarium instructors, could be traced
back to insufficient communication. Goals and expectations were not adequately shared
in the beginnings, leading to “gift horse” feelings and subsequently a hesitance from
both institution communities to provide critical feedback. For such a collaboration to
work, regardless of its origin, adequate communication is critical for the establishment of
mutual engagement and joint enterprise. If stakeholders from both institutions are unable to
share their concerns or suggestions, the chances that they become actively engaged in the
same activities with shared goals are unlikely. Although such communication may happen
naturally, planning and facilitating such interaction between communities can ensure its
occurrence.

Learning is a complex and messy process, influenced by a multitude of personal and
sociocultural variables, as well as the logistical constraints of the setting in which this
learning takes place. For schools, looking outward to community partners such as ISIs may
be one way to mitigate the constraints and complexities of their educational mission. Sim-
ilarly, ISIs have the ability to play a collaborative role in supporting or improving science
learning in formal classrooms. Although these two institutions may share a broad goal
of “science education,” the distinct characteristics of each community of practice suggest
that their objectives and methods for achieving such a goal may differ significantly (see,
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e.g., Astor-Jack, McCallie, & Balcerzak, 2007). Creating a collaboration to support student
science learning must first involve stakeholder learning. Using the lens of communities of
practice, this case study sheds light on specific strategies that fostered learning with these
communities of practice and the emergence of an overlapping practice. The discussion
and analysis presented here are not intended to assess this particular collaboration but
to emphasize the importance of considering the process of developing the collaboration.
Shared understanding of the mutual engagement, joint enterprise, and shared repertoire
within each community of practice involved in the collaboration (whether it be teachers,
informal educators, university scientists, parents, etc.) is an import first step in develop-
ing a sustainable program. By identifying commonalities and constraints, collaborative
strategies that involve brokering and identifying boundary objects can be more effectively
and perhaps more quickly identified. Such efforts seem more likely to foster the boundary
crossing necessary for establishing a successful overlap of practices, making the goals of
the collaboration, science learning, more likely as well.

I would like to recognize the support of the participating school and aquarium educators who made
this investigation possible, as well as the work of the manuscript reviewers who helped me clarify
my ideas and to ultimately present a more compelling study.

APPENDIX A: PROTOCOLS FOR TEACHER INTERVIEWS

Researcher: Thanks for agreeing to speak with me regarding your experiences with
the aquarium program. Please answer as openly as you can. We are not evaluating you!
Also, this information will not be attached to you name. Your perspectives are important in
helping us understand what is working and what is not.

Part 1: Science Planning

1. How often are you able to teach science? (If you team-teach science, how much
science instruction do students receive?)

2. How do you decide which science topics to teach and when you would teach them?
3. Did working with the aquarium instructors affect your decisions regarding what

science was taught, when science was taught, or how science was taught? Explain.

Part 2: Aquarium-Led Outreach Lessons

1. On a scale from 1 to 5 (1 = unsuccessful, 5 = successful), how would you rate the
success of the aquarium outreach sessions in your classroom? What makes you say
so?

2. Were there any sessions you might have considered to be “unsuccessful”? If so, why
do you think they did not work?

3. Do you feel that the aquarium instructor-led sessions at the school were more, less,
or just as successful as they were last year? What made them more/less useful to
you?

4. On a scale of 1 to 5 (1 = poor fit, little connection; 5 = excellent fit), how well did
these lessons fit with your science curriculum? ==Why do you say this?

5. In what ways did these lessons fit with your curriculum?
6. Do you feel these classroom sessions benefited the students who participated? If so,

how did the student benefit? How do you know?
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7. Do you feel these classroom programs benefited you as a teacher? Why or why not?
8. How were your experiences with these classroom programs this year different from

last?

Part 3: Other Aspects of the Partnership

1. How often were you able to visit the aquarium as a class this year?
2. What sorts of things did you do when you visited?
3. Consider the partnership overall (class sessions, visits, membership access, etc.). In

what ways has this partnership benefited the students (your students) at this school?
4. In what ways, if any, has this partnership changed the way you think about:

a. teaching science?
b. integrating science themes across the curriculum?
c. taking field trips?
d. the usefulness of aquaria or other museums in helping with instruction?

5. In what ways did the partnership seem different this year, compared to last (if at all)?
6. If another school was deciding to enter into such a partnership, what suggestions

might you make?

APPENDIX B: PROTOCOLS FOR AQUARIUM EDUCATOR INTERVIEWS

Researcher: Thanks for taking time to speak with me today. Please answer as openly
as you can. We are not evaluating you! Also, this information will not be attached to you
name. Your perspectives are important in helping us understand what is working and what
is not.

Part 1: Science Lessons

1. What topics have you been teaching this year?
2. How did you decide that you would teach these topics?
3. Did working with the teachers affect your decisions regarding what science was

taught, when science was taught, or how science was taught? Explain.
4. How difficult/easy was it to prepare these new lesson plans for these classes? Explain.
5. What about these sessions made them successful, in your opinion? How could you

tell?
6. Did you have any sessions you might consider “unsuccessful”? If so, why do you

think it did not work?
7. How do you feel these classroom sessions benefited the students who participated?

How do you know?
8. How do you feel these classroom sessions may have benefited participating teachers?

How do you know?
9. How were your experiences with these classroom programs this year different from

last?
10. Did you find it any easier to touch base with teachers this year, compared to last?

Explain.

Part 2: Other Aspects of the Partnership

1. Other than the classroom sessions, how did teachers and students benefit from the
school’s partnership with the aquarium? How do you know?
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2. In what ways did the overall partnership seem different this year, compared to last
(if at all)? Give examples.

3. In what ways has participation in this partnership changed the way you think about:

a. science teaching in elementary schools?
b. working with teachers here at the aquarium?
c. your role as a science educator?

4. Did participating in this program have any impact (positively or negatively) on your
other responsibilities (teaching or otherwise) at the aquarium? Explain.

5. If there was one piece you could focus on to improve any part of this partnership,
what should that be?

6. If another aquarium or museum was deciding to enter into a similar partnership with
an elementary school, what suggestions might you make to the museum/aquarium
educators involved?
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